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Ihr iliii'chstmlirt die }{ross' uml kleinu Welt,
I'm es am EikIp ne)ni zii Iiisscn,
Wie's Ciott n«'fiillt.

Verjrebeiis, dass itir riiij;siim wissensclinltlicli scliweift,
Eiii Jcder leriit iiur, was er It-rucn kaiiii ;

GOETHK.

Nature is made better by no mean,
Hut nature makes t)iat mean : so, o'er that art,
Wliicli vou say adds to nature, is an art
That nature makes. « » « »

This is an art
Wliicii does mend nature—cliaiige it ratlier : but
Tlie art itself is nature.

Oui ; relaetoil autrefois ainsi : mais nous avons change tout cela, et nous faisons
mainteiiant la medeeine d'une methode toute nmivelle.

MoLIKKE.
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TRANSLATOR'S PREFACE.

Ver\' few words arc required from me here; but to sav

nothing at all would savour of disrespect to the Author,

whose work 1 have endeavoured to render more accessible

to English readers, as well as to that very jjublic, whose

benevolent consideration for this English edition is now

solicited.

The truth is that I am very conscious of my responsi-

bilities to both.

In the course of the translation, it became apparent that

some slight addition was required in the chapter on Eng-
land. With the Author's approval I have added a few

pages, which contain matter limited almost exclusively to

statements of facts concerning the existing arrangements
at the universities and medical schools of the United

Kingdom. I have much pleasure in acknowledging the

debt I owe in connection with this to the " Guide to the

Medical Profession," by C. R. Kertlfa', Esq.. F.R.C.S.,

and to the "Students' Numbers" of the "Lancet" and
" British Medical Journal." To these sources I beg to refer

those in need of more detailed information.

It now remains for mt- to express my most grateful

thanks to those who have assisted me in various ways.
While the responsibilitv for errors and shortcomings of all

kinds must rest entirely upon myself, I have to thankthose

whose names I am about to mention, that such inaccuracies

and deficiencies are not more numerous than is actually the

case. From members of my own family I have received

very great help. To my neighbour, H. A. B. COLE, Esq.,

M.I.N. A., I am especially indebted for valuable assistance

throughout the year and a half during which I have been

engagi^d with the work. To A. W. C.ADM.W, Esij.,
I am



vi TR.WSLATOK'S rKKi-ACF..

under a jrreat obligation for revising a portion of my MS.
Ilerr O i TO Gkrnkr, of Ealing, has rendered me very
considerable assistance in revising MS., for which I beg to

thank him very much. I have much pleasure in acknow-

ledging the courtesy and promptitude w ith which Professor

PrscHMANN has replietl to the questions with whiih I have

from time to time been obliged to trouble him.

In s])ite, howe\er. of the numerous lines of defence I

have arranged to oppose the invasion of mistakes, I am
well aware that some—perhaps many—have broken through
and established themselves. I am not. however, about to

point out the weak spots in my armour.

Nor will I presume to utter a word of criticism upon
Professor PlSCH.MANN'S work. For the task of the critic,

whether of books or institutions, an independent standjjoint

is needful, and this, never attainable in ideal perfection, is

bv some unapproachable ; and certainly a translator's

views, in regard to a work he translates, must be j^eculiarly

liable to distortion.

My additions are indicated by square brackets in the

text and by my initials in the notes.

1 ha\ e now said enough, but may be permitted to express
the hope that some readers will be found to whom the

chapters of the learned Austrian professor will afford as

much pleasure and instruction as thev have to their English
Editor.

E. H. H.

Crouch End.

October, i8qi.



PRE FA C E,

'1 HE tollowing \\ork is the first attempt at a systematic

exposition of the history of medical education. In

literature, up to the present time, only fragmentary
contributions have been made to this end, such as have

to deal ^\ith the origin and development of individual

medical schools and institutions, their scientific doctrines

and methods of teaching, the persons engaged and their

work. These sources of information had to be collected,

examined and compared with one another before becoming
ot use tor this book. For particular j^arts of the subject
reliable and detailed iniormatioii was at times found want-

ing; the documents required to throw light upon them

being perhaps still locked up in archives and libraries. 1

must limit myself to affording information up to that point
onl\- where the fountains of knowledge become small or

altogether dry, and I must leave it for later inquirers to dig-

up this ground and to collect material for the solution of

questions to which no answer can now be given.
The history of medical teaching is full of significance,;

not only in its relation to the history of medicine and

ot education, but also generally in relation to the history of

civilization, of which it may truly be said to constitute a

necessary and an essential part. On this ground I have

considered myself bound, as well as entitled, to carefully
follow up and present the connection which my theme
has with the general development of civilization. Many
a fact whi(h, \ic\ved apart from general conti-mporary

efforts, appears enigmatical and astounding, recei\es in

this way a Hood of light upon its meaning.



Vlll I'REl-ALE.

If I have made use of this opportunity to rectify numerous

errors which have been incorporated in textbooks of the

history of medicine and at the same time to bring some

truths into prominence which have hitherto not attracted

notice, the ^•alul of my book as a contribution to knowledge
will certainly not be thereby injured.

I fuliil an agreeable duty in giving utterance here to my
most respectful thanks for kind assistance afforded nie in

mv undertaking by the following gentlemen :
—Ministerial-

Rath Dr. B. von David, and Sektions-Rath Dr. von Kleemann

of \'ienna, Geh. Ober.-Med.-Rath Dr. Kersandt, and Geh.

Ober.-Regierungs-Rath Dr. Althoff of Berlin, Medicinal-

Rath Dr. Geissler of Dresden, Regierungs-Rath Dr. Bumm
of Munich, Dr. von Riedel of Madrid, Physician to H.M.

the Oueen of Spain, Prof. Serra de Mirabeau of Lisbon,

Prof. A. Corradi of Pavia, Prof. Albini of Naples, Prof.

Anagnostakis of Athens, Prof. Felix of Bucharest, Prof.

von Winiwarter of Liege, Dr. Daniels of Amsterdam, Prof.

Petersen of Copi-nhagen, Prof. H. Heiberg of Christiaiiia,

Prof. Hedenius of I'psala, Prof. Rauber of Dorpat, Prof.

Kollmann of Basel, Geh. Rath Prof. Hegar of Freiburg-im-

Brisgau, Geh. Rath Prof. Schultze of Jena, Prof. Eckhard of

Giessi-n, Prof. (Esterlen of Tiibi ngiMi, Prof. \\'. Krause of

(iilttingen, Prof. UfTelmann of Rostock, Prof. G. Ebers of

Leipzig, Profs. Biihler and Heinzel of Vienna, and also the

suj)erinten(lents and officials of the libraries of Paris,

London, Munich and Vienna.

THE Al"IHUR.

\'lE.NNA.
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HISTORY OF MEDICAL EDUCATION.

INTRODUCTION.

Quis nescit, primam esse historiae legem, ne quid falsi dicere audeat ? deinde

ne quid veri iion audeat? ne qua suspicio gratige sit in scribendo ? ne qua
simultatis ?

CicEuo, De ora/oie ii, 15.

The historical development of medical teaching exhibits

a character similar to that of medical science in general.

Necessity, the inventive Instructor of Mankind, furnished

the occasion, as indeed HiPPOKRATES* says, for the

first attempts at healing. The combative habits of

rude barbarians, whose favourite pursuits were hunting
and war, entailed the infliction of wounds for which help

was demanded. Sympathizing friends and fellow-soldiers

tended the hurts, washing out the wounds and dressing
them with cooling herbs. Soon there arose a select few,

who investigating the healing properties of plants, turned

their knowledge of this subject to account for the benefit

of their neighbours. If they w^ere naturally endowed with

the gifts required for observing Nature they no doubt

soon made' the attempt, as occasion offered, to study the

fundamental character of the wounds which they undertook

to treat. In this way gradually a kind of medical craft

was formed, the members of which, by empirical methods,

arrived at remarkable dexterity in healing external injuries.

In the case of internal affections, particularly however in

the case of epidemics, the causes of which are not so manifest

as those of external injuries, recourse was had for counsel

to those who, in that early period of civilization, passed

* HippoKKATES. E(i. Little'. Paris 18.^9. T. i, p. 574.

B



INTRODUCTION.

for the representatives of all knowledge*—the priests. To

them, people looked the more readily for help, inasmuch as

the origin of these diseases, being dark and mysterious,

was ascribed to supernatural powers. The priests took

care, by prayers and offerings to appease the anger of the

gods and to enlist their sympathy. By these measures they
instilled hope and confidence into the minds of the sick—in

fact they subjected them to
"
expectant treatment." Here,

however, it could not fail to be noticed, that results did

not always tally with expectations ;
often indeed expected

results entirely failed to occur at the very time when the

public attention was directed to the matter, as in the case

of widely devastating pestilences. Unless the priests were

willing to lose their reputation, which was injuriously

affected by these disappointments, it became necessary for

them to aim at ensuring a greater influence upon the

course of the prevailing diseases, by ordering diet and

drugs. For this, they felt the want of medical knowledge,
which they now sought to acquire by careful observation of

the phenomena of diseases and by investigation of their

causes and means of cure. In course of time they collected

a quantity of information which, transmitted by word of

mouth or by writing, became the property of later generations
and by these was rendered more and more complete. The

practice of the healing art was now exercised according to

strict rules and the acquisition of the required knowledge
was pursued systematically.

Medicine was included among the subjects which were

taught in the Temple-schools, and the priests took care

that the medical knowledge acquired there should be

bound up so closely with religious exercises, held in awe

* " The Sanscrit vaidya from vid, to know, and the Latin meiliciis from medli,

to be wise, point out that the Doctor has received his name from his insight." Cii.

Lassen : Indischc Altcrthumskunde, London und Leipzig 1874, Bd. ii, S. 517.

C/. Ai). PicTKT : Et) moiogisclK- Forschungcn liber die iilteste Arzncikunst bci dcu

Indogermancn in der Zci'.schrift (iir vergleichcnde Sprachforschung, Bd. v, S. 24,
et itq., Berlin 1856.



INTRODUCTION.

by popular superstition, that the priests themselves

should appear to be of essential importance in the treat-

ment of diseases. They however were compelled, in

accordance with the advance of knowledge, to prove
themselves capable men independently of such external

assistance. And in this way the emancipation from

religious influence and the formation of an independent
medical class was brought about. The representatives of

this class combined the knowledge received at the Temple-
schools with the medical experience of the Empirics.

They did not limit themselves, like the Priests, exclusively

to the treatment of internal diseases but attached them-

selves also to surgery and obstetrics. This combination of

internal with external Medicine, which was brought about

by the followers of HiPPOKRATES and generally by the

doctors of the Greek and Roman periods of civilization

acted on both branches of the healing art as a stirring and

stimulating force, and led to great results. The wonderful

progress which the healing art, and especially surgery,
made in Alexandria and Rome affords an intimation of the

great advances probable in the immediate future had not

political revolutions, attending the downfall of the Roman

Empire, put a stop to the further development of Medicine

as of other Sciences and Arts. Races in an early stage of

civilization, as were those which then peopled the world,

must assimilate to themselves the knowledge acquired in

former days before presuming to think of increasing it by
•discoveries or inventions of their own. During the next

thousand years intellectual development proceeded in the

direction of breadth rather than of height, for while the

sum of knowledge was not substantially increased it never-

theless diffused itself over a larger tract of the inhabited

earth. Even In the Orient, where traditions of distinct

periods of civilization are interwoven with the crowded

actions and efforts of a people pressing with the enthu-

siasm of youth towards ends of the loftiest character—even

there practically no important treasures in the domain of
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medicine have been bequeathed to us, none, at least,

of any permanence or profoundly affecting its growth.

Arabian medicine is but an episode
—

though a grand

one— in the history of the Science. In the West

the priests took over again the office of teachers of

medicine. The Roman and German peoples were

converted to the belief that the Christian Church

possessed and preserved not only the truths of heavenly
life but the knowledge of this world too. The Cleric

united in himself, at that period, all learning; and the

Cloister became the School of Man. The practice of the

healing art had for priests, even then, many inconveniences

in store
; respect for their Order forbade them to undertake

surgical operations, since through their mistakes death

might ensue to their patients, and they abstained from the

treatment of the diseases of women. It was thus possible,

that an independent class of practitioners should maintain

itself and grow alongside of, but unconnected with, any

priestly profession. Amongst these might be reckoned the

numerous Jewish doctors who settled down in Christian

lands and on account of their practical ability combined

with extensive knowledge were highly esteemed : so, too,

those people who in the south of Europe had become

acquainted with Arabian medical science. These latter

played a prominent part in the foundation of self-support-

ing medical schools at Salerno and Montpelier ;
\\ hile the

Christian cleric, on his side, exercised a controlling in-

fluence upon the origin of the oldest l^niversities and their

regulations. The Universities, which henceforth served as

centres of learning and culture, reckoned also the training
of doctors amongst their tasks, but they had regard only
to the acquirement of theoretical knowledge and neglected

practical aims. This deficiency in the training of prac-
titioners had to be filled up by visits to hospitals or by the

personal teaching of experienced practical men, it the

young doctors wished to enjoy the confidence of their

jjatients. From this circumstance the priestly origin of
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Universities brought about the result that the medical

teaching there imparted, by preference brought internal

diseases into the sphere of consideration. Hence arose

the necessity that along with skilled physicians should be

found a class of doctors devoting themselves to surgery
and the treatment of external injuries. The formation of

these wound-doctors w^as a matter connected with trade

and had its beginning in the barbers' shops : however it

had the effect of creating doctors who in the exigencies of

practice were trusted and understood how to help the sick.

A wide social gap separated at first surgeons and physicians
but gradually lost its significance as the former strove to

improve their general education and by independent efforts

contributed to the scientific development of the healing art.

Certain of them have accomplished pioneering work of such

high importance as to have immortalized their names in the

history of surgery. Unprejudiced, clear-headed physicians

recognized the advantages which surgical training afforded

and themselves sought to unite it with their own. These

however, in the earlier centuries, were isolated exceptions
and the division of doctors into surgeons and physicians
has been preserved up to the present time even although
the social distinction has become a thing of the past. On
the other hand there were gradually developed a higher
and a lower class of practitioners, the former comprising
the graduated physicians and surgeons and the latter the

so-called country practitioners of medicine and surgery.

These are found in many countries up to the present day
while in others, as for example in Germany and Austria,

one uniform class of doctors exists holding in equal respect

the various branches of practice and enjoying the highest

medical training. The changes in the position of doctors

have had a great effect upon the scope and forms of

medical teaching. Their social position determines the

amount of general education which is expected of them.

The demands made upon their technical knowledge and

skill depend upon the amount of the facts and doctrines
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whicli represent the contents of medical science, and while

bearing indisputable testimony to the state of medicine at

different periods give direction, form, and completeness to

the history of the science. The form and method of medical

teaching were regulated as much by the general condition

of civilization at any given time as by the particular position

of medical science. The age of scholasticism demanded

that medical theories brought forward in the lecture-rooms

should be in accordance with the dictates of the ruling

authorities
;
so also the following periods were satisfied

with formal theses, historical and theoretical
;
and only in

the seventeenth century did the observation of Nature and

independent investigation advance into the foreground.
With the awakening of the Natural Sciences, especially

Chemistry and Physics, with the foundation of schools of

anatomy where students had the opportunity of dissecting
the human body, with the introduction of clinical teaching
into appropriate hospitals and the inducement of students

to undertake private independent work, a complete revolu-

tion was brought about in medical education. Practical

demonstrations and experiments, which had hitherto been

either altogether wanting or had only exceptionally been

permitted, formed now an essential part of medical train-

ing. In this way it obtained that broad foundation which

is so indispensable for a harmonious structure in the educa-

tion of doctors and by these means the latter became
fitted both for the practice of their art and also for scientific

investigation.

I



I. MEDICAL TEACHING IN ANCIENT TIMES.

INDIA.

The roots of our civilization lie in the East. On the
y,

banks of the Ganges, on the plains of Egypt, and in sea-

girt Greece, thousands of years ago. Arts and Sciences

flourished and attained a remarkable development. The

healing art there also celebrated its earliest triumphs. It

was in India at first practised by the priests, who there,

as elsewhere, passed as the treasurers of all knowledge,

human and divine. In the oldest writings of the Indians,

the Vedas, which originated six hundred years before^

Christ, diseases appear to have been looked on as punish-j f
ments inflicted by angry deities or spirits, or as the result

of the art-magic of wicked men. To allay these visitations

prayers, offerings and conjurations were employed. But

alreadv in the Rigf-Veda'^ we find certain dietetic and

medicinal remedies referred to. The larger the sum of

medical knowledge and experience grew, the more did

men recognize the necessity of conferring the privilege of

the practice of medicine not exclusively on the priests but

also on the members of other castes, if by their knowledge
and ability they showed themselves fitted for it. Thus a

distinct medical class by degrees was developed, organizing

itself out of the three higher grades of society ; only the

despised Sudra, who, by their racial peculiarity, were

distinguished from the Aryan immigrants, remained ex-

cluded. Later on, by the levelling influence of Buddhism,

this limitation was in some degree removed. Detailed

* RoTii in the Zeitschrift der deutschen morgenliindischen Gesellshaft, Bd.

xxiv, S. 301 et secj., and Bd. xxv, S. 645 ef seq.
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information concerning the training of doctors is found in

the two commentaries on the Ayur-Veda composed by
Charaka and Susruta and constituting the oldest medical

works in Sanscrit literature. CharakA'^ counsels youths,

who are desirous of studying medicine, that they should

seek a teacher " whose precepts are sound, and w hose

practical skill is generally approved, who is clever,

dexterous, upright, and blameless; who knows also bow

to use his hands, has the requisite appliances and all his

senses about him, is confident with simple cases and sure

of his treatment in difficult ones
;

of genuine learning,

unaffected, not morose or passionate, patient and kind to

his pupils." Those pupils were pronounced to be quite

fitted for the study of medicine " who spring from a family

of doctors or associate with doctors and who have lost

none of their limbs and none of their senses." On

admission, the teacher admonished his pupils "to be chaste

and temperate, to speak the truth, to obey him in all

things and to wear a beard." As the three best means of

acquiring medical knowledge, were mentioned : the study
of medical writings, the personal teaching of the instructor,

and association with other doctors. "When the doctor"

says Charaka " attended by a man known to the patient

and ha\ing the right of entry into his house, advances into

the dwelling of the sick man he should make his appear-
ance in good clothes, with an inclination of the head

;
he

should be thoughtful but of firm bearing and observe all

possible respect. So soon as he is witliin, word, thought,
and attention should be directed to nothing else but the

examination of the patient and what appertains to his

case." " Never should even the wisest
"
says he " become

puiTed up with his wisdom. Many recoil even from a man
of skill il he loves to boast. And medicine is by no means

easy to learn. Therefore let each one practise himself in it

carefully and incessantly. Concerning the procedures and

• Samhita iii, 8, in R. Roth's translation in the Zeitsclir. der deutschen

morgcnliidd, Gcs. 1872, Ud. xxvi, S. 445 it s<q.
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accomplishments of the practitioner much may be learnt

from others
;
for the whole world may be called a teacher

of the man of understanding and to fools only is a foe.

Considering this, even from the counsel of an adversary he

may venture to expect prosperity, honour and livelihood,

and to act in accordance with such counsel."

He strongly recommends intercourse with other doctors.
*' For conversation with a colleague increases knowledofe.

confers pleasure, enlarges experience, imparts readiness of

speech, and induces consideration. Whoever is uncertain

about something learnt, will have his doubts removed by
repeated instruction; whoever has no uncertainty or doubt,
will be able thus to fortify his opinion. Thus often a man
comes to hear what up to that time he never knew. Often
a teacher can seize the opportunity of a conversation of this

kind to fully and at once impart to his pupil some informa-

tion partially or entirely withheld hitherto." In Susruta"^

(Chap. 2.) it is said that the doctor should choose as

pupil the son of a Brahman, being Ksatrya or Vaisya (noble-
man or freeman) and of good family: he should be sixteen

years of age, should show a respectable behaviour, should

possess a love of cleanliness, kindness and bodily strength,

understanding, a good memory, and the desire to learn and
to reach the ends he has in view. " He must have a clean

tongue, small lips, regular teeth, a noble countenance, well-

formed nose and eyes, a cheerful spirit and good bearing
and be prepared to undergo weariness and pain. And
whoever possesses the opposite characteristics should not

be admitted to the doctor's calling."

The admission of the scholar ensued on a propitious day
and the festivities connected therewith were celebrated in

the evening when the moon and stars were shining above.

They thus began. The gods were propitiated by offerings
of rice, flowers, and precious stones on an altar which con-

sisted of a mound of earth measuring- four ells on each

* The Susruta Samita ed. by Udoy Chand Dutt, Calcutta 1883.

{Bibliotheca Iiidica, fasc. 490, 500.)
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side situated towards the north or east and which was

covered with cowdung'^and Kusa-Grass(PoaCynosuroides),
while the Rrahmans and Doctors received presents. Then

the Brahman conducting the ceremony drew a line upon
the earth, sprinkled the place with water and allowed the

novitiate of medicine to take a seat on his right side.

Before him a hre was made in which, obediently to the

directions of religion, wood of Khadira (Acacia catechu)

Palasa (Butea frondosa) Devadaru (Cedrus deodara) and

Vilva (y^gle marmelos), orofVata (Ficus Bengalensis), Jaina

dumbara (Ficus glomerata), Asvattha (Ficus religiosa) and

Madhuka(Bassia latifolia), was burned after having previouslv
been dipped in curdled milk, honey and clarified butter.

At the end of the ceremony the teacher conducted his

pupil three times round the fire and thus addressed him,

at the same time calling the god of Fire to witness: ''

Lay
aside now all passionate desires, all anger, covetousness,

foolery, conceit, pride, envy ;
all roughness, duplicity,

deceit and indolence, and all blameworthy conduct. Thy
hair and thy nails shalt thou from this time forth keep
short, a red cloak shalt thou wear and lead a pure life,

all dissolute intercourse shalt thou avoid and shalt obey him

who is set over thee. Thou must stay, go, lie down or

sit down, eat and study as I direct and always be diligent
to further my success. If thou dost neglect this, thou dost

commit a sin and all knowledge is useless and unavailing
to thee. If however I act badly towards thee, while thou

fuHillest thy duty, I then commit a sin and my knowledge
bears no fruit." Further, he admonished him that later on

as a doctor he should treat without reward Brahmans,

teachers, poor people, his friends and neighbours, religious

people, orphans and foreigners and should give them
remedies. So on the other hand he ought to refuse any
medical advice to those wlo kill animals bv huntingr or

ensnare birds, as likewise to outlaws and criminals.
" Whosoever thus practises makes himself known as a

* The cow was consitiercd sacred.
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man of wisdom and acquires friends, renown, virtue, riches

and other desirable things." On certain days the pupil

should not study, for example on the 8th, 14th and 15th

days of the new and full moon
;

it was likewise forbidden

him to study
"

in the morning or evening twilight, during

thunder and lightning (when this happens at an unusual

period of the year), when the king of the country is laid up
on a bed of sickness

;
after a visit to the scene of a con-

flagration, after attending a burial, during war, on any high

festival, during any alarming manifestation of Nature such

as an earthquake or meteoric shower, or on such a day as

the Brahmans themselves might select on which to abstain

from study, or which he might himself consider polluted for

any reason."

In these sometimes strange rules there lay obviously at

bottom a reasonable notion, namely to secure to the

students the relaxation and leisure necessary to their call-

ing, as well as to remind them that when their attention is

given up to other things they understand in only a super-

ficial and incomplete way what they are taught. SuSRUTA

further demands (Chap. 3) that the students of medicine

should receive both theoretical and practical training: first

they should read medical treatises and then learn the prac-

tice of the art.
" The man who has had nothing but a

theoretical training
"

says he " and is unskilled in the

details of treatment knows not what to do when he comes

to a patient and behaves himself as pitiably as a coward on

a battle-field. On the other hand a doctor who is only

practical does not win the esteem of the best men." " Both

these classes of incompletely prepared doctors are not

fitted for practice, any more than a Brahman is to perform

Church ceremonial properly if he has only read half the

Vedas or than a bird is to soar in the air if it has only one

wing. For, if medicines are administered by an unskilful

doctor they may— although like nectar in flavour—work

like poisons or other instruments of destruction."

Such people, as SuSRUTA remarks, only obtain permis-
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sion to practise when the Government is careless and lax.

The instruction consisted in the teacher reading to the pupil

extracts from the medical writings, and making him repeat

them again, so often, that finally the student knew them by
heart. The delivery should be "

in a loud and clear voice

and with distinct accentuation of the words which should

not be slurred over or rendered indistinct by a nasal tone."

The scholar must endeavour to lay hold of what is taught
him not only by the ear but by the understanding : other-

wise he " resembles an ass who bears a burden of sandal-

wood, knowing only the weight, not the worth of his load
"

{Chap. 4). The teacher is enjoined (Chap, g) to instruct

the pupil in the carrying out of surgical operations, in the

application of ointments and generally in practical matters

for
" without practical training and merely by hearing

lectures and by the repetition of discourses, no one is fitly

prepared for medical practice." Particular surgical opera-
tions were taught and practised on fruits, for instance

melons
; puncturing was practised on bladders or leather

bottles filled with water, mud or clay ; scarification, on

pieces of leather stretched out and with the hair on
;
blood-

letting upon the vessels of dead animals or the stalk of a

water-lily ; explorations with the probe, on worm-eaten

wood, bamboo, reeds or dried gourds ;
extraction of teeth,

on dead animals; the opening of abscesses, on a lump of wax

spread out on a piece of Salmali (wood of Bombax Mala-

baricum) ;
the sewing up of wounds on thick garments or

the edges of two pieces of thin leather; the application of

bandages, on models of the human body prepared from wood
or clay ;

the application of caustics and cauteries on thin

slices of meat
;
the drawing-off of urine from the bladder, or

the removal of matter from the pelvis by means of reeds

and an earthen vessel ])rovided with ii spout and filled with

water, or else a gourd. In India very high consideration was

given to surgery. When DilANVANTARl (Chap, i) asked

his pupils whicli branch of thi- healing art he should ex-

pound to them, they answered : 'teach us everything, but
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take surgery as the foundation of your discourse !

'

Indian

medicine has in this sphere of work achieved remarkable

results. The Indian doctors were familiar with amputation,

tapping the abdomen, laparotomy, suturing the intestine
;

they removed stone from the bladder by operation, treated

cataract by couching the lens, undertook plastic operations,

practised turning and extraction in the case of abnormal

presentations in childbed and undertook Caesarean section

in the case of those who died before delivery.'^ The great

number of different instruments t shows how experienced

they were in surgical technicalities : we find among them

knives of various shapes, lancets, cupping-glasses, trocars,

probes, reed-like catheters, scissors, bone-saws, polypus-

forceps, specula and many more. The examination of the

body of the patient was performed with great care.

SUSRUTA (Chap. 10) admonished young doctors to bring
all five senses to bear on this subject.

"
By the sense of

hearing we can, for instance, determine whether the con-

tents of an abscess are frothy and gaseous, for the emptying
of such is attended with noise

; by the sense of feeling we

m.ay know whether the skin is hot or cold, rough or smooth,

thick or thin; by the sense of sight we can determine

corpulence or emaciation, vital power, energy, and change
of colour

; by the sense of taste we can assure ourselves

concerning the state of the urine in diabetes and other

diseases of the urinary tract; and by the sense of smell we

can recognise the peculiar perspiration of many diseases

which has an important bearing on their identification."

" At the same time the patient must be interrogated con-

cerning the character of the quarter he lives in, considera-

tion must be taken of the time of year, the patient's position,

his apprehension, the nature of his pain, his natural powers,

his appetite and the duration of his illness : we then

should proceed to the examination of the urine, the gaseous

* Vui.LEns in the Janus, Bd. i, S. 242 et scq. Brcslau, 1846.

t Well collated in T. A. Wisic's Review of the History of iMedicine among
the Asiatics, London, 1867, Vol. i, p. 354 (/sk/.
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and solid excreta and the menstrual flow, and also make

inquiries concerning the surroundings of the patient in

reference to the nature of the disease."

The Indian doctors were careful observers of Nature.

They were aware of crepitation as throwing light on the

diagnosis of a fractured bone, and of the sweet taste* of

the urine in certain cases of sickness (diabetes mellitus)

long before these facts were known in Europe.

The high development of the healing art and especially

of surgery in India, excites the more surprise from the fact

that the study of anatomy and physiology was if not com-

pletely non-existent at least on quite a wrong track. The

small anatomical knowledge of the Indian doctors was

dependent on the fact that they certainly never undertook

the dissection of the human body ;
indeed such investiga-

tions were forbidden, or at least made difficult by religious

injunctions. Nevertheless they appreciated the importance
of anatomy for practical medicine and declared that the

doctor must acquire a competent knowledge of the human

body before undertaking the treatment of its diseases.

Magisterial authority was required for anyone beginning
the practice of physic.

By Sl'SRUTA (Chap. lo) it is said that the student of

medicine at the termination of his studies must petition

the king to grant him authority to practise independently.
In this connection SUSRUTA imparts to him certain

maxims which throw remarkable light on the social

position of Indian doctors. "
Keep thy hair and nails

short
"
he writes "keep thy body clean, wear white linen,

put on shoes and carry a stick or umbrella in thy hand.

Let thy bearing be humble and thy heart pure and free

from guile. Show thyself courteous in speech and friendly

to every human being and take care that thy servant has a

good character." He recommends him peculiar caution

wiien his patients
" are learned Brahmans, princes, women,

•
I'eihaps the obscrxation that anls .sougtit out and ciijoycil this uriiu-,

Icdlhcin to make tliis discovery.
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children or old men, timorous people, servants of the king,

crafty or feeble folk, calumniators of doctors, poor, miser-

able or irritable people, orphan children or persons who

conceal their illnesses or are not supervised in their actions."

He very earnestly warns him however against
"
gossiping

or jesting with w^omen or taking any presents from them

with the exception of some light refreshment." Further

he gives the shrewd, if somewhat unkind, advice "
only to

treat such persons as have curable diseases but to avoid

any cases of incurable disease and generally to give up

every patient who is not cured at the end of a year's treat-

ment, for curable diseases commonly become incurable in

a year."

Charaka* shows still greater caution in recommending
the doctor " not to order any remedies for persons disliked

by the king or people or who are themselves hostile to

the king or people ;
and- moreover, very deformed persons,

or such as are corrupt, difficult, wild or intractable are not to

receive advice or help, nor are the dying, or women either,

except only in the presence of their lord or guardian."

CHARAKAf i^lls his pupils with contempt for those people
" who making a great display in the train of a learned

doctor eagerly seek after opportunities for practice. No
sooner have these people heard of a patient than they

hurry off to him, fill his ears with their own medical

ability and are unceasing in their enumeration of the

failures of the attending doctor. They try to win over the

friends of the patient by little attentions, flatteries, and

innuendoes and they extol their own modesty. If they

happen to have secured a case they deem it an occasion

for making perpetual visits. In order to conceal their

want of skill—being unable to cure the complaint
—

they
attribute their want of success to the absence of the neces-

sary means and nursing, and to the patient's neglect of

medical injunctions. If they notice that things are going

badly with the patient they at once make off. If they find

*
Op. cit., S, 448. t i. 29, in Rot 11 op. ciL, S, 452.
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themselves in mixed company they affect modesty and yet
without appearing to do it, they magnify their own skill and,

speaking as laymen, undervalue the knowledge of the truly

accomplished. However, they avoid the company of the

learned as travellers do the dangers of a close forest." A
picture fresh as life, the realistic touches of which show much
resemblance to some scenes of the present day ! The
doctors in India took an important position. Nowhere has

the respected calling of the doctor been more beautifully

or strikingly portrayed than in the Indian proverb :

" To
the sick man the doctor is a father: to the man in health, a

friend: the sickness passed and health returned, a pre-

server."* The Indian doctors were, like other learned men,
free from taxes and other charges and for the services

they rendered patients were paid by presents. It seems

that their claims in this respect were not small, judging from

the information we have respecting the remarkable cures

of the doctor GiVAKA Komarabhakka who lived in the

time of BUDDH.A.t He was the son of a courtesan and was

brought up at the cost of a prince who adopted him
;
he was

then trained by a Professor whose teaching he enjoyed for \

seven years, till at last he became a famous practitioner.

Has this account an allegorical significance ? Is there a

desire to show how the mean mercenary activity of the

doctor maybe ennobled by the high ideal aims of his work ?

In the schools of the Bikkhus, the Buddhist monks, which

were formed after the model of the Brahman schools, the

sciences were neglected and the formation of character

ihroucjh renunciation of the world and its delicrhts was

chiefly aimed at. The Bikkhus considered life worthless,

so naturally cared nothing for remedies for the purpose of

maintaining it. Their rule only to eat what others had left

and to make use;|: of the urine of a cow as a remedy shows

* Biiiii i.iNfJK : Indische Spriiche, Petersburg. 1S70.

t The Sacred Books of the F.ast translated by Ma.\ Muli.eu, Oxford i88i>

Vol. xiii, p. 191, xvii, p. f;^il seif., xx, p. 102 ct sf<i.

X KiipPEN Religion des Buddha, S. 3_^8.
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how little importance they attached to the care and health

of the body. And vet it was after all a Buddhist King-,

named ASOKA or Pryadarsin who promoted the erection

of hospitals not only for men but for beasts, in these estab-

lishments were held professional consultations, and medicine

was dispensed just as in our clinical institutions."^ To be

sure it was not so much the love of knowledge, as philan-

thropic tendencies which inspired Asoka here : neverthe-

less medical knowledge did in any case ^ain some advan-

tages therefrom.

In Ceylon also there were infirmaries. King F^.-WDL'KAB-

HAVO is said to have founded as early as the fifth century
before Christ a hospital at his residence of Anaradhapura,
and one of his successors, DuTTHAGAMixi who reigned in

the second century before Christ could boast at his death

that he had erected in eighteen places inHrmaries provided
with sufficient means, and-carefully arranged so that sufferers

should be treated with professional care, and be provided
with medicines. Of King BUDHADASO living in the fourth

century after Christ it is related that he practised the

healing art himself and compiled a useful work on

medicine. He arranged a sanitary organization embracing
the whole country, appointed one medical officer for every
ten villages and erected hospitals in many places, appro-

priating revenues from twenty villages for their support.

Moreover, he founded institutions for the reception of

cripples, deformed persons, and the destitute poor, and he

took care that the Army should have doctors—not only the

soldiers but the elephants and horses also.f Hospitals
existed in Kashmir^ as early as in the reign of King
Megh.AVANA in the first centurv of our era.

* G. BuHi.ER : Contributions to the interpretation of the Asoka inscription in

the Zeitschr. d. deutschen Morgenl. Ges. 1883, Bd. 3;, S. 98 el .w/. (2 Edikt.

des Konigs Asoka der von 263-266 v. Chr. regierte).

t The Mahawanso edit, by G. Tuknouu, Ce\lon 1837, pp. 67, 196, 243,

245-

+ Hensinger in the Janus (ii, 393) has given some information on this

subject from the '• Annales de Caschmir
"
by Kalhana.

C
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The relations, which the inhabitants of India maintained

with the Greeks from the time of the expedition of

Alexandkr ok MacedoN, their active intercourse with

the neighbouring Persians which later on extended itself

over the domains of knowledge, and their subjection by

the Arabs, exercised a great influence upon the develop-

ment of Indian medicine, while in recent times European

medicine, and particularly the professional theories and

practice of the English have there become paramount.

EGYPT.

Bv far more ancient than the medical records of the

Indians are those which disclose to us the condition of

medical science amongst the Egyptians of old. They
arise out of that early period of civilization of which the

Pyramids
—those mighty witnesses of a legendary past

—
speak to us; they stand forth in pictorial representation

on the walls of temples and tombs, in implements
—such

as surgical instruments—which have been preserved by

chance, and in papyrus-rolls of which the more important
have only been discovered and deciphered during the last

half-century. In Egypt, as in Babylon, the custom pre-
vailed of laying the sick out before the houses in the

streets and passages so that the passers-by might tender

advice as to the treatment of their infirmities. Interest in

medical subjects was taken by the whole people, and "
in

that land where the fruitful soil bore abundance of herbs

potent for good or evil, nearly everyone was, so to speak, a

doctor, a descendant of P^ON and learned among men."*

But there were also persons who practised medicine pro-

fessionally and to this end underwent systematic teaching.
The Egyptian physicians, on account of the happy results

obtained by their treatment earned great reputation and

/ were even summoned to the courts of foreign princes.
The Persian King CvKiS entrusted his sick mother to the

* IloMcn : Odyssey iv, 229-232.
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care of an Egyptian oculist and Darils too had a body-/

physician who came from that country.* |

The position of the members of the medical profession

in Egypt, like that of the representatives of other learned

callings was on a level with the position of the priests ;
and

doctors were accorded corresponding privileges. In the

schools associated with the temples not only priests but

judges, doctors, astronomers, mathematicians and other

learned persons were trained. These teaching-institutes

combined, as our Universities do, all the higher training and

subserved not education only but research. The most

renowned of these schools were situated at Heliopolis,

Memphis, Thebes, Sais, and Chennu. Here besides a

corresponding general education the pupils acquired the

requisite technical training for the particular pursuit of

their lives. Thev lived in the houses attached to the

school under the inspection and discipline of their teachers.

" Let not idleness overtake thee
"

is the warning of the

teacher in one of the passages translated by Chabas "
else

shalt thou be severely chastised. Hang not thine affections

upon pleasures and take care that the books fall not from

thv hand. Exercise thyself in conversation and speak with

thy superiors in learning. When thou shalt grow older

thou wilt recognize how important this .is : whoso is

dextrous in his craft achieves power and fame." t The

Egyptian student life appears in many respects to have

been like that of to-day. Thus the teacher reproves the

conduct of his light-hearted pupil Emena in these words :

"
It has been reported to me that thou neglectest thy studies

and seekest onlv thy pleasure, wandering from tavern to

tavern. But w^hat profiteth the odour of beer? Avoid it
;

for it drives people away from thee, impoverishes thy wits,

and likens thee to a broken oar upon the deck of a ship.'' %

* Hehodotus iii, i, 129.

t Chabas : Melangfes e'gyptologiques, Paris 1862, p. 117.

X Lauth : Die alt-atjyplische llochschule zu Chennu ind. Sitzungsber. d. k.

bayr. Akad. d. Wiss., Histor. Kl. 1872, S. 67.
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t

Studies were not limited to the sons of the favoured classes

but were accessible to all. Industry and talent were held

to be the only conditions imposed upon those wlio sought

admission to a course of study. Instruction was founded

upon
" the sacred books

"
in which all the wisdom of the

Egyptians was contained. Thoth,"^ the god of Wisdom,
was looked upon as their author "who also conferred

enlightenment upon doctors." The sacred or hermetic

books formed a kind of encyclopedia and consisted of

forty-two parts. They dealt with the mandates of religion,

church ceremonies, the administration of justice, philosophy,

the art of writing, geography, cosmogony, astronomy, the

knowledge of weights and measures, medicine etc. With

medicine the last six books were concerned, being called the
" Ambres " and the first of these contained a description of

the different parts of the body ;
the second, instruction

concerning diseases
;
the third, discussions about surgical

instruments and probably about operations also
;
the fourth,

instruction in materia medica
;
the fifth, a description of

diseases of the eye, which, it is well known, are widely

spread in Egypt, and the sixth, instruction on diseases of

women.t The Author begins with anatomy as the ground-
work of medicine, passes on to pathology and finally men-

tions the specialities which presuppose a knowledge of the

, other parts of medicine : he arranges his matter in such a

way as to correspond closely with the rational system of our

modern scientific method. Unfortunately the text-book of

general medicine has been lost. Only some fragments are

said to have been preserved which are probabjy to be found

in the Book of the Dead, published by LepsiuS, and in the

Ebkks papyrus, (i. Pj?i:ks is of opinion that the papyrus
named after liiin contains the fourth of the medical her-

metic books—the treatise on materia medica. J Although

* TiioTii is tlic Ikrmcs of tlic Greeks. Giugniaut: cle 'l''()|U.oC siu Mercurii

mythologia, Paris 1835.

+ CI. Ci.EMKNS Ai.KxANDRiNL's : Stfomata, lib. vi, cap. 4. Kdit. Dindoif.

X G. EuEus: Papyios Kbcrs, Leipzig 1875, 1'. i. S. 9.
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this was written in the seventeentli century B.C. it most
j

likely represents a later treatment of the original text.

Galen extracts many passages from it, although it is known
that he had no high opinion of the scientific value of the

work."^ It is not known whether the six medical books

as well as the remaining thirty-six hermetic books were

lectured upon to all students of the Egyptian temple
schools alike, or only to those who had in view the practice
of medicine. These latter had in any case to study and

master the contents of the medical writings : moreover they
were bound strictly to conform to the rules therein laid

down when engaged later in the practice of their pro-
fession and they drew punishment upon themselves if they

practised in any other way.f
It is not probable that medical teaching confined itself to

the medical works belonging to the hermetic writings or to

the works illustrating these, in which the libraries connected

with the temple schools were without doubt very rich. We
must take it that the students in addition to this received

practical guidance in the examination and treatment of the

sick. The rule existed in Egypt, that patients should be

brought into the temple, to await help and the alleviation of

their pains at the hands of the priests. The latter were also

called to the dwellings of those sick people who were too

ill to be brought into the temple. Is it not probable that

the teachers of Medical Science made use of these opportu-
nities to point out to the students the practical carrying out

of the theories which they had taught them ? It is also very f

likely, that the students assisted, as pupils of ihe priests,

in the treatment of the sick in the temples, since this may
be looked on as a part of God's service and a religious act.

Moreover, the condition of the healing art in Egypt gives

support to the presumption that their theoretical learning
was made easier to acquire by the help of practical teaching.
From the pictorial representations which have been pre-
served upon the temple walls it is evident that they were

* Gai.ln : Ed. Kiihn, T. xi, \\ 798. t Diodoh. i, cap. 82.
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acquainted with circumcision and castration.'^ In tlie

Ebers papyrus the expression is used :

" Restoration of

sight in the pupils at the back of the eyes," a passage which

I

the editor has referred to the operation for cataract. The

Caesarean section after the woman's death was perhaps

first carried out in Egypt. t Can such things as these be

learned from books ? The requisite skill for carrying out

such operations can only be acquired by the man who fre-

quently looks on at, and himself practises, the required

manipulations. Again, bones reunited after fracture have

been observed in mummies
;

in their jaws artificial teeth

have been discovered ;
and various surgical instruments

have been found in tombs such as knives, scissors, lancets,

forceps, probes, cupping apparatus of bullock's horn etc.

* In IU)Si:nu.\um's edition of K. Sprf.ncei.'s Gesch. d. Arzneikunde (Leipzig'

1846) Bd. i, S. 73 note; as in H. Haeser's Lehrbuch der Geschichte der

Medicin (Jena 1875^ Bd. i, S. 57, the remnrk is found that the Ancient

Egyptians were actjuainted with amputation. This statement depends upon

Laruky who in his
"
Re'lalion histori(]ue et chiruigicale de I'expe'dition de

I'armee d'orient" (Paris 1805), p. 4-; note, writes:
" Le general Desaix

poursuivit I'ennemi jusqu' au-dcla des cataractes et donna ainsi a la commis-

sion des arts la faciliie de visittr les monuments de la fameuse Thebes aux

cents ))ortes, les temples renomme's de Tentyra, de Carnak et de Luxor, dont les

restes attestent encore I'antique magnificence. C'est dans les plafonds et les

parois de ces temples, qu'on voit des bas-reliefs representants des menibres

coupes avec des instruments Ires-analogues a ccux dont la chirurgie se sert

aujourd' hui pour les amputations. On retiouve ces memes instruments dans

les hieroglyphes et Ton reconnait les traces d'autres operations cliirurgicales, qui

prouveiit que la chirurgie dans ces temps recule's marchait de front avec les

autres arts, dont la perfection parait avoir etc portee a un tres-haut degre."

But neither Lepsius (Denkmaler aus Agypten and Athiopien, Berlin, 24

Bande) nor j. Rosni.i.iNi (1 monument! dell' Egitto e della Nubia, Pisa 1832,

4 Voll.) adduce any picture which testifies to amputation. Perhaps the absence

ot the left arm of the god Chem or Mim points to this (Cmampoi.i.ion :

Panthc'on e'gyptien, Paris 1824, pi. iv): but no conclusions of this kind can

be drawn from the curious forms of the images of the Egyptian gods. Thus
the proof that the Egyptians were acquainted with amputation has not yet

been furnished. The hasty statement of Lahkf.v, perhaps depending on a

misunderstanding, must be proved and recognized by Egyptologists before it

can be considered as a historical fact.

t S. Rosinhaum: Analccta quaedam ad sectionis ca-sarea- antiquitates, Halle

1836.
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Anatomical teaching was not in any case associated with

practical demonstrations on the human body. Since,

according to the religious conceptions of the Egyptians the

welfare of the soul depended upon the body being preserved
with the greatest care, the dissection of the human subject
was clearly not to be thought of.

Even wounding the body was regarded with so much
abhorrence that the operation which had to be performed

upon the corpse before the embalming process brought
hatred and contempt upon the operator who carried it out.

This functionary had to take himself off and fly as soon as

he had made the incision in the left side of the abdomen

through which the intestines were removed, while at the

same time he was pelted with stones by the relations and

friends of the deceased
;

a custom, which obviously must

have been intended to typify the defence of the latter.

The operators, on \\hom devolved these duties took a

place in the social scale similar to that of our dissecting-

room attendants. They possessed neither anatomical

knowledge nor scientific interest of any kind, and were by
the prevailing prejudice kept from making any investiga-

tions which their calling did not force upon them.

The embalming of corpses exercised thus no beneficial

influence upon the development of anatomical knowledge.
This is apparent too in the strange, crude conceptions
about the construction and composition of the human body
which we find in the papyrus-rolls.'^

So the anatomical knowledge of the Egyptian doctors was

certainly very small : they knew however that the heart ^
is the seat of orio^in of the blood-vessels which are dis-

tributed from thence to all parts of the body : a fact which

even a thousand years later was not generally understood

and recognized. In the examination of the sick the

Egyptian doctors were at pains
" to investigate the beat of

* See for example med. papyrus-roll, i, which has been described by Ciiabas,

Me'langes Eg-ypt. pp. 55-79, and by Buugsch : Recueil des monuments

egyptiens, Leipzig 1863, Partie ii, p. loi ft
seij.
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the heart "* and to test the nature of the urine. Thus they
soon observed that the urine of the pregnant female is

turbid and rich in precipitated matterf and they made use

of this observation in the diagnosis of pregnancy. They
attached great importance to dietetics and a reasonable

^ regimen of life; they recommended cleanliness and tem-

perance, baths,:}: frictions and gymnastics for the preserving
of health. The hygienic properties of sea-baths are said to

have been known to them at an early period and used by
them in the treatment of the poet EURIPIDES. § Frequent
use was made of emetics, purgatives and clysters. In the

medical papyrus-roll i. are found twenty-eight prescrip-

tions for the preparation of clysters which were generally

accepted by the ancients as an Egyptian discovery. ||

Prayers were combined with medical treatment in sick-

ness, and were specially written for each case. In con-

formity with the priestly character of the doctors, they
offered up these prayers themselves, and ascribed at least

as much importance to them as they did to their medical

directions. But seldom can there in those times have been

such enlightened views as the Doctor Xebsecht shows— in

the novel " Uarda "
by G. Ebers, that profound authority

on life in ancient Egypt—where he delegates the singing
of prayers to the old blind Fastophorus TET.A.

The Pastophori constituted a class of priests, who for the

rest, as G. EiiERS has had the kindness to point out to me,
held by no means so low a rank as is attributed to them in

historical works. The doctors were bound to maintain a

spiritual character and allowed themselves therefore to

rank with the Fastophori, although the higher priestly

*
I'ap. EiiEiis, up. ctt. i, p. 27, T. 45.

t Med. papyr.-roll, i, in Ciiauas, o^. cil. p. (n).

X Hek«)I) ii, 37, 38.

§ DiooEN. Laeht. iii, 6. It has been thought that the verse of Euripides

(Iph. in Tau. v, 1193): 'iaXaacia kXv^h Travra c'ai'BinbTrwv KaKci (The sea

washes away all bodily ills) rtfcncd t-) this.

II
Plinv : Hist. Nat. viii, c. 41, wlarc it is ascribed to the Egyptian Ibis.
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dignities probably remained open to them."^ On the other

hand the Pastophori were by no means likewise doctors, as

manv think, but had as a body quite other functions as

their name, indeed, indicates. The relation ot the Pasto-

phori to the doctors was doubtless the same, as that of the

scholar to the cleric in the Christian middle ages ;
all

scholars did not belong to the Clergy but at the same

time all clergymen might be considered scholars.

Many doctors were members of the great priest-colleges

and lived in the teaching-institutions belonging to the

temples. They there taught medicine and carried on

medical practice. It was to the interest of the priest-

colleges that the ablest and most prominent representatives
of the healing art should be selected for these positions,

for their power was increased by the number of the

students and their renown by the successful cures effected

in their temples.

The doctors partook of the privileges and advantages
which the priesthood in Egypt enjoyed. They were

exempt from taxes and were maintained at the public

cost. From the sick they received for their medical care

no payment but presents : in any case they expected that

at the completion of the cure offerings should be brought
to the temple with which they were connected. Some-

times models of the parts of the frame which had been

healed were hung up in the temple ;
the British Museum

contains several of these. During war, or in the case of

anyone falling ill upon a journey, the doctors were bound

to render help gratis.f

\Miether there existed, in addition to the doctors par-
'

taking of the priestly character, other practitioners who

learnt and practised their calling as Empirics is not certain

but is probable. The designation
" Sunnu "

(" one having

knowledge ") was applied also to doctors. For the rest,

the number of priest-doctors can hardly have been sufficient

* The Higli jiricst of Sais bore the title
"
Chief of the Doctors."

t DioDOH. i, 73, 82— Hf.rodot. ii, 37.
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for all requirements. When we are informed* that

Egyptian doctors confined themselves to practice in

particular departments of their profession and to the treat-

ment of particular diseases, so that
" one treated only

affections of the eye, another those of the head or teeth or

abdomen or internal organs," it is evident that only in

populous districts can the existence of such specialities

have been possible and the sick man have had it in his

power to make a selection from a number of practitioners.

In the great temples, the priest-colleges of which reckoned

many doctors amongst their members, naturally enough one

chose this, and another that, speciality : but in general such

a sharp division of the healing art into departments was

not carried out.

Egyptian medicine exercised a great influence upon the

medical science of Greece. The fame of it outlasted the

political revolutions of later times and formed a historical

background for those medical schools which raised Alexan-

dria to a prominent place among the nurseries of scientific

life in ancient times.

THE JEWS.

Jewish civilization is a daughter of that of Egypt. Moses,

the great lawgiver and teacher of the Jewish people was

a pupil of tlie Egyptian priest-schools, and there studied

medicine in addition to other arts and sciences. f On the

Egyptian pattern he founded a priestly class among the

Jews, which included the representatives of intelligence

and learning. Its members were supported by the people
and served them in turn as Priests, Teachers, Judges and

Doctors. The Mosaic legislature regulated the lives of the

people by precepts which were directed towards improving
their morals, their health, and their material welfare. The

prophylaxis of disease and a rational dietary were looked

upon as the essential antecedent condilions. These ends

* IIkhodot. ii, 84.

t Ci.KMKNs Ai.KXANDniNus : Stiomal. I.il). i, cap. i;:;.
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were served by those laws which dealt wilh the care of the

newly-born, the nourishing of tlie child, the regimen of

the mother or nurse, the relation of the sexes (as for

instance the laws touching on cohabitation with menstrua-

ting women and the marriage between blood-relations) :

by those relating to cleanliness, clothing, food, dwellings

and places of burial : so too by the directions for recog-

nizing leprosy or certain sexual afflictions, and for prevent-

ing their extension."^ People sought for the relief of sick-

ness by means of prayers and offerings, thus appealing to

the theurgical character of Jewish medicine, according to

which all affections were looked upon as scourges sent

from God. In addition however dietetic and medical

remedies were employed.f For skin-eruptions J the priest-

doctors recommended above everything the separation of

the sick from the healthy, most scrupulous cleanliness and

frequent baths.

They were acquainted also with the use of medicinal

springs. And the favourable influence exercised by music

in many cases of psychical disturbance was known. § For

fractures they applied bandages. ||
Castration was per-

formed in two ways either by crushing or excision of the

testes And their performance of the operation of cir-

cumcision shows that the Jewish priest-doctors possessed a

certain dexterity in surgery.

Mention was made of midwives while the Jews were still

undergoing captivity in Egypt. Their practice is described

* Exod. ii, 15, 26; xix, 6; xxii, .^i. Lev. vii, 2,^; xi. xii. xiii. xiv. xv.

xvi. xviii. xix. xx, 18. Num. xii, 15; xvi, 41. Deut. xiv, 21; xxviii, 27,

158-61. Ezek. xvi, 4, etc.

t Cf. TnusEN : Darstellung cier biblischen Kranklieiten, Poseti 1S43, s. r.

J. B. FiiiEDRRicH : Zur Bibel, Niirnberg 1848, i, s. 41 el xeq., iq^ et seq. R. .].

WuNDEUBAU : Biblisch-talmudische Medicin, Riga unci Leipzig 1850, H. i, S. 8

et seq., 73 et seq.

X By this general expression the term Zaraat is more properly translated than

by Leprosy as it usually is.

§ I Sam. xvi, 23.

11
Ezek. XXX, 2 1.
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in several passages witli realistic completeness.^ I'^i'ig

Solomon manifested great interest in the natural sciences,

especially in medical science, and is said himself to have

been the author of a book on the subject.t During his reign

the influence of foreigners especially of the neighbouring
Phoenicians made itself extensively felt. Still more did

this become the case as the Israelitish people lost their

national independence. Their political fortunes brought
them into close relations with the Assyrians, Babylonians,

Chaldees, and Persians and afforded their learned men

opportunities of becoming acquainted with the acquisitions

of these peoples in the domain of culture and of making
them their own. They thus gained a broad view of the

spiritual development of man and became freed from those

narrow-minded prejudices wliich were a result of their

somewhat cramped political surroundings. From this,

medical science drew the advantage that professional

practice ceased to be a monopoly of the priests.;]: From

this time forth besides them not only the Laity practised

the healing art but doctors were applied to who did not

even belong to the Jewish faith. In this respect people
went so far at a later period as to permit even the rite

of circumcision to be performed by a non-Jewish doctor

when an Israelitish operator was not at hand.'^ In

the same way it was held obligatory on Jewish doctors to

extend medical aid to persons of other faiths. They might
claim payment for their services, ||

and were esteemed and

honoured by their fellow-citizens.^ They were taken into

council by the authorities on questions of sanitary adminis-

tration and medical jurisprudence. Later on, each town

was compelled to have a medical officer and sometimes

* Gcii. XXV, 24-26; xxxviii, 27-30. Exod. i, 15-21.

t SuiUAS : Ezckias.

t Syurand: Diss. hist. med. (le necessitate quae fuit apud vetcres inter leii-

gioncm et medicinam, Amstel. 1S41, p. 28 el seq.

§ 'I'.iiniud 'Ir. Menacholh, 42".

II txud. xxi, i().

% Jesus Siracii, xxxviii, 3.
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also a suroreon in addition. Besides other duties they

were bound to carry out circumcision. Special doctors

were appointed for the priests who in consequence of

their ceremonies in the Temples involving cold baths,

liorht clothinor, walking with bare feet on the cold stones

and fasts, were much predisposed to abdominal diseases."^

Although the medical profession was open to all, yet

those connected with the priesthood seem especially to have

devoted themselves to it, as appears from the information

at our disposal. Medical science on account of its intimate

relation with the religious and social legislation of the Jews

was surely drawn into the domain of education in the Priest-

schools as in the Prophet-schools which were frequented

by full-grown youths. Certain prophets, as for instance,

EliSHA w^ere famous for their successful cures. Who ever

aspired to be considered a learned man was obliged to be

possessed of some medical- knowledge. This, indeed, was

a part of general education and was sought after by those

who desired to occupy a prominent position in public life.

The technical training of doctors was efTected through the

personal instruction of pupils by a teacher who was practised

and experienced in the healing art. As to the nature of

this teaching and the appliances used in it, we unfor-

tunately possess no information in regard to the earlier

times but only in regard to the later—the Talmudic period.

The Talmud, the origin of which dates from the first century

after Christ, contains a number of expressions borrowed'

from the vocabulary of the Greek tongue, especially its

medical terminology, and even directly refers to a con-

nection with the medical science of the Greeks. Talmudic

medicine lacks originality and is supported chiefly by the

teaching of Greek doctors.f The anatomical knowledge

of the Talmudists, of whom some distinguished themselves

as doctors, does not rise above that which had been pro-

* Talmud Tr. Schekalim v, 1, 2.

t J. Bergei. (Die Medicin der Talmudisteii, Berlin u. Ltripzig 1885) attacks

this asserted conntction but is able to adduce 110 facts in support of his views.



30 ANCIENT TIMES.

pounded by Galen. Their observations on the development
of the foetus deserve notice, especially as to the formation

of the bones. With this aim, they betook themselves to

the dissection of the human body. Thus it is narrated in

the Talmud that the pupils of Rabbi ISMAEL BEN Elisha

studied the individual bones on the corpse of an unfor-

tunate woman, who had suffered the penalty of death, and

that Rabbi ISM.AEL examined the foetuses of certain pregnant
female slaves, who, with this object in view, were put to

death during their pregnancy.* At the same time the

Talmudic philosophers endeavoured by dissections of

animals to enlarge and confirm their anatomical know-

ledge. They recognized the important bearing which

observations and examinations made on animals have on

medical knowledge and they drew definite conclusions

from this method of research.

In this way they found out that wounds of the kidneys
are not always fatal and that the spleen can be removed

and even the uterus cut out without the death of the animal

resulting.t The doctors performed amputations and were

acquainted with the use of artificial feet and legs, J were

skillefl in the treatment of fractures and dislocations,

healed umbilical rupture in the newborn by a compression

bandage and in retention of tlie placenta removed it by

art, operated on urinary fistula, made observations on

hermaphroditism, referred to the fact that the descent of

the testes is sometimes not completed, and published some

valuable experiences upon injuries of the internal organs:'^

especially so in observing that injury to the spinal cord in

animals is followed by paralysis of the hind-le\gs. Thev

possessed a great number of surgical instruments and

*
j. M. Kaiiuinowicz : La McHecine du Thalmud, Paris 1880. p. 75.

—Rab-

uiNowicz: Kirileiiung in (lie Geset/gebung' uiui Medicin dfs Talniuds, deutche

Ubtrs. 1883, S. 250.
—Talmud Tr. Bechoioth, 45*.

t Hahdi sfiwK z up, cil.— 'I'.ilnuiil 'I"r. Sanhcdriii 21, 33" u. 93", Becho-

riith :8''.

J WUNDKIIUAII op. cil. iv. S. Of»-68.

§ Kaiiuinowicz up. cil. S. 258 el
scrj.
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appliances
* and showed themselves dexterous and ex-

perienced in operative midwifery ; they were acquainted

with several causes of abortion, undertook embryotomyt
and carried out the Caesarean section on the dead and on

the livino-.t The Talmudic philosphers devoted an ardent

study to the medical writings of the Greeks, and made /

their scientific acquisitions accessible to the doctors of the

Jewish people. The medical science of Greece had already

by that time become the common property of the whole

civilized world. The Jews possessed at that epoch cele-

brated hitrh-schools at Tiberias, Sura and Pumbeditha, in

which, as before in the prophet-schools, medicine was

probably taught at least in its general outlines. Teaching

lasted only for part of the year : during the remainder the

students went about their business in order to supply

themselves with the necessary means to support life.§

Among- them were to be .found, mechanics, merchant-folk,

and perhaps doctors who were anxious to acquire from the

teachers of the high schools scientific foundations for their,

observations. And conversely the teachers themselves,

who were only at home in theoretical subjects, sought

eagerly for information from experienced practitioners

upon doubtful and difficult points of practice. || Many
doctors seem to have undertaken the treatment of both

internal and external affections, while in other instances

they only devoted themselves to either the one or the other

branch of medical science. Whosoever wished to practise

as a doctor had to obtain the permission of the magistrates

* WuNDEitBAR {lip. cii. i, S. 50-56) enumerates 56 distinct kinds, among
them knives, scissors, probes, lancets, cupping instruments of horn, perforators,

portable commodes, spoons, sieves, etc.

t Talmud Tr. Bechoroth 46% Nidah 19.

t On the meaning of jFoze dophan see also Virchow's Archiv Bd. 80, H. 3,

S. 494. Bd. 84, H. I, S. 164. Bd. 86, H. 2, S. 240. Bd. 89, H. 3,8. 377.

Bd. 95, H. 3, S. 485.
—A. H. IsRAiiLs in d. Ned. Tijdschr. v. Geneesk 1882,

p. 121 et seq.

§ P. Beer : Skizze tiner Geschichte der Erziehung und des Untcrrichts bei den

Israeliten, Prag. 1832, S. 55.

II Talmud Tr. Nidah 2i>'.
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K

of the place in which he wished to settle.
" No one may-

practise the healing art however fully qualified he may be

without the permission of the Beth-Din (the council of the

town) and whoso practises without such permission, even if

fullv qualified, is culpable."'^ Whether this permission
was granted after examinations, and if so of what character

these were, is unknown to me. In the following centuries

r^ Jewish medicine was m(>rged completely into that of the

other nations. Jewish doctors and philosophers exercised

a beneficial influence upon the scientific development of

medical science, especially in the middle ages, and have, at

every period, maintained a prominent position in this

domain of knowledge.

THE PARSEES.

OXL\' \ery sparse accounts have been handed down to us

concerning the medicine of the ancient Persians. With

them, also, the healing art stood in intimate relation to

culture, and tin- priests and Magi practised it. The general

conception was that diseases, which were called into exist-

ence by evil spirits, could be dispersed by conjurations and

prayers. W'ith these many superstitious ceremonies were

combined
;
here magic celebrated its marriage with medi-

cine.t Thrita, a hero celebrated by tradition who later

on was added to the celestial spirits, was considered the

first doctor whose privilege it was to remove diseases and

to subdue the demons who sent them. He was worshipped
on this account as the patron and guardian of doctors and

so to speak as the god of the art of healing. The

religious law-books ot the ancient Persians recommended

purity of mind and body as the best medicine to ward off

sickness. Sexual excesses were threatened with severe

punishment. In the same way the induction of abortion

was forbidden. As to the treatment of diseases we learn

that in addition to prayers and medicines, of which thev

• WuNDEuiiAK :

iifi.
cii.

i, S. 36. f I'liNY : liist. nat. xxx, 1.
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were acquainted with a great number from the vegetable

kingfdom, the knife too came into use. Those who cured

diseases by prayer alone were looked upon as the most

excellent doctors
; they were, so to speak,

" doctors of

doctors." Then came those who ordered medicinal herbs

and the lowest place was assigned to those who handled

the knife. "^ Whoever wished to be a doctor was obliged to

practise hrst of all among the lowest despised classes. So

soon as he had accomplished three satisfactory cures upon /

members of these classes, he was at liberty to practise

among the higher grades of society. But if the three

test-patients died he was never allowed to become a

doctor. As in ancient Egypt so here too the doctors

practised the veterinary art as well as their own. There

was a kind of medical-taxation regulated in accordance

with the position and wealth of the patients. From a priest

the doctor might demand nothing further for his services

than a benediction ;
on the other hand from the chief of a

province he received four oxen, from his wife, a female

camel
;
from the chief of a town, a large draught-horse,

from his wife, a mare ;
from the head of a village, a medium-

sized draught-animal, from his wife, a cow
;
from a house-

holder, a small draught-animal, from his wife, a she-ass. In

like manner it was ordained how much he should demand

for the treatment of the various domestic animals. f

This fragmentary information supplies us with no in-

formation regarding the medical knowledge or professional

teaching among the ancient Persians, and enables us to

form no settled opinion as to the state of medical science

amongst them. In anv case, their doctors were later on

surpassed in skill by their Egyptian and Greek colleagues,

for the Persian kings caused doctors from these countries

to repair to their courts.

* Vendidad vii, 118-121. t Ibid, vii, 105, 117.

D
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THE (iREEKS BEFORE HIPPOKRATES.

The earliest information concerning the medical science of

the Greeks is veiled in mythical surroundings. In these

Apollo appears as a god sending diseases and pestilences

but also vouchsafing the remedies to cure them and control

their power for evil. When, later on, the several character-

istic powers and attributes of this god of Light,
—who in

the worship of a primitive people obviously represented the

Sun—were personified and obtained separate representa-

tives, ASKLEPIOS assumed the character of the God of the

healing art. Tradition spoke of him as the son of

Apollo, in order to give expression to the intimate

relations of the two. Enlightened Greeks of a later age

e>:plained this in an allegorical manner when they said :

"
If AskLEPIOS is the air,"

—
indispensable to the health of

man and beast, yet ApOLLO is the sun and rightly is he

called the father of ASKLEPIOS, for the sun by his yearly

course makes the air wholesome."* HOMER and PiNDAR

celebrate the cures of ASKLEPIOS
;
but neither they nor

HesioI) call him a god. How the fame of his cures, pre-

served by legend and enlarged by posterity gradually led

to his apotheosis, unfortunately no information has been

handed down to us. Later on, temples were erected to

him, and by fervent worshippers powers ascribed to him

similar to those of Zeus the creator and preserver of all

things. The poets, who, as HERODOTUS t says, found

serviceable material in mythology, adorn the narratives of

the birth and life of ASKLEPIOS with their rich fancy.

Plndar states that he was instructed in medical science by
the centaur Cheiron : he was taken to Cheiron "that he

might teach him the ways of healing diseases which bring

many woes on mankind. All who approached him suffering
from ulcers arising from internal causes, those too whose
members were injured by the sword or by the stone slung

* Pacsanias vii, 23. t HtuonoT. ii, 5,^.
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from afar and those ao-ain whose bodies were enfeebled bv

excessive heat and cold
;

all these he delivered from their

multifarious ills : on some using gentle incantations, giving
others refreshing drink or applying soft healing salves to

their wounds : some also he cured by operation."*

By ASKLEPIOS stood his wife Epione the "Pain-Soother"

and his daughters Hygieia, Jaso and Panakeia whose

allegorical significance is seen in their names. These all

assisted him. Doubtless, there is more historical truth

contained in the statement that he had two sons, MachAON
and PODALIRIOS, to whom he transmitted his acquirements
in the healing art. They were numbered among the suitors

of Helen and proceeded to Troy with the Grecian armies

as commanders of the Thessalian warriors from Trikka,

Ithome, and Oichalia. They were considered as dexterous

in the art of war as in that of medicine, and were on

several occasions called upon by their comrades in arms to

give professional counsel and help.t MachaoN made
himself chieffy prominent as a surgeon, while PODALIRIOS

distinguished himself in the treatment of internal diseases.

As in the Iliad, so too in the /Ethiopis of the poet
ArktinoS which was composed soon after the former poem
but is now only extant as a fragment, allusion is made to

this separation of the two chief branches of medical

science, in the words :

" then ASKLEPIOS bestowed the

power of healing upon his two sons, nevertheless he

made one of the two more celebrated than the

other : on one did he bestow the lighter hand, that he

might draw^ missiles from the flesh and sew up and heal

all wounds ;
but the other he endowed with great precision

of mind so as to understand what cannot be seen, and to

heal seemingly incurable diseases.";];

It is noteworthy that here internal medicine was given

the preference. This opinion remains to the present day,

* PiNDAK Pyth. 0(i. 3, So-95.

t Dionoii. iv, c. 7 I .

1 F. G. Wm.cKKH : Kleine Schriften, Bonn 1850, Bd. iii, S. 47.
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and must have originated in the fact that the recognition

and cure of internal diseases appears more difficult and

wonderful to the laity than the treatment of external

injuries, the cause and seat of which are, in most cases,

apparent to everyone.

The healing art of those early periods of Greek history

was limited essentially to extracting arrows and lance-

points, arresting bleeding, alleviating pain, and apply-

ing bandages. In the Iliad a great number of wounds of

various kinds are described, and the methods of treatment

which were applied to them illustrated."^ MaCHAON and

PODAI.IRIOS are not the only doctors mentioned in the

heroic poems of Homer. f Achilles, Patroklos, and

other military commanders and warriors were renowned

for their healing powers. Many of them owed their know-

ledge on the subject to Cheiron,^
" the Man of the

Hand." They made use of these acquirements for the

welfare and assistance of their men, just as other heroes

gladdened their men's spirits by their power of song; but

they did not use the healing art as a calling or for pay.

The instruction in medical science took place under the

personal supervision of a teacher who united in him-

self knowledge and experience. The father imparted
his medical lore to his sons, and these in turn be-

queathed their art to their progeny. § This fact appears
to lie at the root of those legends which sucjorest that

medical acquirements were confined to the relations of

Cheiron and ASKLEPIOS, and were preserved by them as

precious family legacies. As the professional fame of the

descendants of ASKLEIMO.S became more and more widely

* llias iv, Kjo. V, 73-75, 112,6(34. ''i. .^49-^>o> .^97, 846. xiii, 438-45.

xiv, 4<)(j-43(j. XV, 394. Cy. DAHKMnKUi;: L;i ISIedcciiie dans I lomorc, Paris

1865. H. DuNHAH: The MtdiciiK- and Surgery of Homer, Brit. Med. jour.
Loud. 1880, 10 jail.

t llias xiii, 213. xvi, 28.

t llias iv, 219. xi, 831. Panofka in den .Sitzungsber. d. Akad. d. Wiss. zu

Berlin, Pliilos-liist. Kl. 1843,8. zbf) el
srti.

§ Pi Aro: de repubj. x,c. 3.
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spread, and a thankful generation began to attribute the

honour of godhead to their ancestor, it may easily have

arisen that other practitioners took to giving themselves

out as members of the family, and in possession of the

family secrets. So gradually there became developed a

professional class tracing its origin from ASKLEPIOS.

The Asklepiadae, the putative descendants of this mythical
ancestor of Greek doctors, united, later on, into societies

which celebrated their mutual relations by offerings made
in common and by religious festivals. An inscription
found in the ruins of the temple of ASKLEPlOSat Athens,
and published by GlRARD,'^ and which KOHLER ascribes to

the first half of the third century, establishes the fact that

these were ancient customs. The Asklepiadae were more-

over doctors bound together in a guild and by no means

identical with the priests who were established at the

temples of Asklepios as K. Sprengel and other medical

historians have erroneously thought.
The most ancient sanctuaries of ASKLEPIOS were situated

at Trikka in Thessaly, at Titane, Tithorea, Epidauros, on

the Island of Kos, at Megalopolis, in Knidos, Pergamus,

Athens,t and other places. Here the god of the healing art

ViLas_3\^orshipped and approached by the sick who implored
at his hands a deliverance from their maladies. In connec-

tion with the temples where the religious service was held

were dwelling-places for the priests and attendants of the

temple, and large covered and pillared halls which served

as places of retreat for the pious pilgrims and the helpless

sick. J

The Asklepieia were generally distinguished for their

healthy situation and cheerful surroundings. They were

*P. Gikakd: "
L'Ascle'pieion d'Atheiies d'aptes de recentes decouvertes

"
in

the Bibliotheque des ecoles tVaii^aises d'Atheiies ct de Kome, T. 23, p. 85,

Paris 1881.

t Jon. HiiiNR. SciiuLizic iiientioiis in his Historia jMediciiiis (Lips. 1728),

p. 1 18-125, a great number of Asklepieia and names the authors by whom they

are mentioned.

+ Pausanias ii, c. i 1, 27 ft seq. x, 32, and Gin add
<>Jj.

cil. p. 5.
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built in a fertile region on mountains or liills in the

vicinity of forests and woods which protected them from

injurious winds and evil epidemic influences and by the

side of streams and springs yielding a fresh, sweet-tasting
water.* Some had salubrious thermal and mineral springs
of great celebrity for the cure of disorders. These

temples of health were surrounded by pleasant well

cared-for gardens, in which fresh water was continually

flowing, and contained in their interior statues, frescoes,

and votive offerings of all sorts. By the side of statues of

ASKLEPIOS and other deities were memorial tablets keep-

ing alive the fame of celebrated doctors as favourites of the

gods.t

Stringent rules provided that these sanctuaries should be

kept clean and free from anything which might endanger
their sanitary condition. On the gate of the temple at

Epidauros were inscribed these words :

" Whoso desires to

enter here, must possess a pure spirit." | There, as strictly

as in Delos, it was forbidden that a birth a burial or a

cremation should take place in the precincts of the temple.
Even if a patient died there the sanctuary was held to be

defiled. The persons who sought relief were compelled to

observe scrupulous cleanliness, to bathe in the stream, in

the sea, or at the fountain, and to fast and abstain from wine

a certain number of days before venturing to approach the

temple or to make prayers or offerings to the deity.

Sweet-smelling vapours which arose from the fumigations
filled the air, and the song of priests extolling the might
and power of the god of healing entranced the soul. Con-

versation with fellow-sufferers whom the patients met in

the halls of the temple, and the sight of the numerous

votive tablets and inscriptions telling of happv restora-

tions to health which had occurred in the place, imparted
confidence and hope. Willingly did they therefore submit

* Pausanias iii, 24. viii, .^2. Viriiuv. : dc arcliit. i, c. 2.

+ Anaonostakis ill the Bull, (le corr. hellen : i, p. 212. pi. ix.

J Ci.KMENS Ai.uxAND. : Stromal. v,c. i, 13.
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to the injunctions of the priests and with painstaking care

follow their orders.

As in the famous Amphiaraion and in other ancient

oracular places so too in the temples of ASKLKIMOS means

of cure were suggested by dreams. The sufferers slept

during the night in the hall of the temple and awaited the

dreams in which the deity should reveal himself to thein.

When, in them, the treatment of their malady was not

clearly and plainly pronounced, they told the substance

of their dreams to the priests and their assistants, who

expounded the same to them, naming the remedy they

were to apply. If the patient on the (irst night had no

dream at all, he passed another and if necessary a third

night in the Asklepieion. If dreams refused to come to

him altogether, he begged the priest or some other

man of a pious disposition to sleep there for him and to

dream. This method of consultation by deputy was

already customary at oracles^ and led, later on, to deceit;

for cunning speculators, like many spiritualistic mediums

of the present day, turned the intercourse with celestial

beings into a profitable business.t The deceit was of

a still grosser kind when the priests appeared at night

in the mask of the god to the visitors at the temple in

order to make them believe they had been dreaming.

Aristophanes has represented this in his comedy of Plutos

in an exceedingly droll manner.
:j:

The remedies which were enjoined were—at least in the

more ancient times—rather of a dietetic and psychical than

of a strictly medical character. Many of the methods of

cure recommended were thoroughly rational § and highly

adapted to bring about a successful issue. Which may

* Herodot. viii, c. 1.^4.

t Cf. the biography of Apom.onios of Tyana by Piiii.ostra ro5 i, 89. iv, 1.

X V, 620 et seq.

§ r/". Vercoutue : "La MeMiciiie sacerdotale dans I'antiquite giTcque
"

in

the Revue Archeolog., Paris 1885. Ser. iii, T. 6, p. 28^^ e^ .ver/.— v. Wim.amo-

witz-Moeli,knd(MU-k: Die Kur des M. J. Apellas, in dessc:n Philol. Untcrsucli-

ungen, Berlin 1886, II. y, S. 1 16 el seq.
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be explained in tiiis way that the dream-pictures giving

expression to the predominant, sometimes the single, sub-

ject of interest in the mind of the sleeper, drew forth from

the depths of his soul some half or wholly forgotten

reminiscences of happy cures effected.

When the dreamers failed then the priests came to their

aid. The latter having by tradition and personal experience

acquired some medical knowledge of their own were able

to help the sick with counsel and explanation. When
thev ffot either no result at all or an unfavourable one,

they withdrew themselves by sophistical artifices from the

painful position.*

The priests of the temples of Asklepios were not

doctors, as many assume. Certainly there were among
them as among their assistants the Zakoroi, many who
were skilled in medical science,t indeed they had probably
learned the subject systematically. But between the

healing art as practised in the Asklepian temples and

that of the professional doctors the great distinction existed

that in the former case it was held to be not a fruit of the

human understanding, but a divine revelation. Medical

interference must from this circumstance here have

appeared at least superfluous. On this ground it is not

probable that between the priests of Asklepios and the

doctors there existed any competitive or unfriendly rela-

tions. J It is much more reasonable to take the contrary
for granted, when one considers what humble reverence

both doctors and Asklepiadae paitl to the sanctuaries of

Asklepios, and what submissive trust they reposed in his

imagined utterances in doubtful cases of their practice.

The Asklepiadae settled down by preference in the

neighbourhood of the Temples dedicated to Asklepios and

founded medical schools there. Among these, those which

were situated at Rhodos, Kroton, Kyrene, Kos and Knidos

* Autkmidok: Oiieirocrit. \, g4.

t CJlHAHD
of), cit.

|1. _^4.

X Maloaigne in the "Journ.il de Chiiurgic," Paris 1846, iv, p. 340.
—Ch.

UAiihMDiKG in tlic
" Revue Aichcol.,' Paris 1S69, T. 19, p. 261 el seq.
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acquired the highest reputation. A noble spirit of emula-

tion was established among them which favoured the

-development of medical knowledge.* So too must the

fact that the Asklepiadae were constant frequenters of the

temples, where they saw maladies of all kinds, heard of

successful cures and the means employed to effect them,
and read the thanksgivings left on record by the cured,

have operated powerfully upon them and increased their

professional knowledge and experience.
The schools of the Asklepiadae were societies of doctors

who subscribed to the same theories and corresponded
rather to our Academies than to the departments of Univer-

sities. The training of doctors was carried on by the same
methods as in the most ancient times, the teacher impart-

ing to one pupil or more the knowledge and skill required
for the practice of medicine. In the admission of students

no limitation was made, as in former times, to scions of

families deriving their origin from Asklepios,t and if the

Asklepiadae sought by keeping registers of their pedigrees
to preserve this belief, they only wished in this way to

assert that the healing art of their ancestor Asklepios was

transmitted by them pure and unadulterated. | On a like

ground they enjoined on their students strict secrecy con-

cerning the subjects taught them and forbade them to

impart their knowledge to others, not of the Asklepiadae-

guild.§ Similar rules were made by other learned societies

to prevent the profanation of their secrets especially where

a religious bond held them together as, in this case, the

common worship of Asklepios.
Medical teaching began in early youth. If the father was

a doctor he naturally was the first teacher of the son who
•devoted himself to medicine : he then both sought for and

* Gai.en : Ell. Ki'ihii, T. x, p. s-

f Galen- op. cil. T. ii, p. 281.

X For the rest, the still existing tragments of the genealogical tablets of the

Asklepiadae, are of a later period and consequently have no claim to authenticity.

TzETZEs (i2th century post Christ.): Histor. van chil. ed. Th. Kiessling. Lips.

1826, p. 276, V. 944-(j89.

§ HippoKRATEs : Ed. Littre, T. iv, p. 642.
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found opportunities for further practical training amongst
other skilful doctors. The teacher imparted to the pupils

his opinions concerning the structure and functions of the

body, explained to them the origin of sicknesses and brought
them to the bedside and there pointed out to them the sym-

ptoms of the various maladies and their treatment. The

pupils were obliged to pay"^ an honorarium for their instruc-

tion and to teach the sons of their teacher the healing art

without remuneration. When the training of the student

was finished, he was received into the Society of the Askle-

piadae on taking the following oath :t
—"

I swear by Apollo^
the Healer, by Asklepios, by Hygieia and Panakeia and by
the other gods and goddesses and call them to witness,

that I will hold to this my oath with all my strength and

capacity. I will revere him who has taught me the healing
art as I do my parents, sharing my means of living with

him and caring for his wants. His children shall be treated

by me like my brothers and sisters
;
and his sons, should

they wish to learn the healing art, will I teach without

payment or indebtedness on their part. The professional
rules and all that I have heard and learned of the healing

art, will I impart to my own sons, to the sons of my
teacher and to my pupils who, in accordance with the

professional law, have been consigned and bound to me
for that purpose ;

but beyond these, to none. The way of

living of the sick, as far as I am able and know, will I

regulate for their good and protect them from injurious
and unwholesome influences. Never will I give a deadly

drug, not even if 1 am asked for one, nor give any advice

tending in this direction. Neither will I at any time give
to a woman any drug or instrument for the purpose of

causing abortion. Purely and holily will I spend my life

and possess my ;irt. Castration will I not carry out J even

* I'i.atcj: Menon c. 27. Protagoras c. 3.

t HlHPOKHATKS op. cH. T. iv, p. 628-63.?.

t The words : otTiuiu} Si nliSf fiijvXiOiuivrac have at all times afforded great

difficulty to commeiuators and translators. They mostly think that the person

takin!.; the oath binds himself not to perform lithotomy. By this explanation,
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on those who suffer from stone, but leave this to those

people who make a business of it. When I enter a house

it shall be for the purpose of healing the sick. I will do

wrong to no one intentionally nor inflict any injury, and I

will never incite to unchastity either women or men, bond

or free. Whatever I, in my medical practice or out of it

may hear or see in respect of the private life of men, if

such ought not to be publicly known, thereon will I observe

silence and secrecy. May it be my lot, observing and not

breaking this oath, to make full use of my life and art and

to earn an enduring reputation among men. If, however,

I break my oath and am forsworn, may the opposite happen
to me." From the tenor of this oath, which without doubt

belongs to the Ante-Hippokratic period, it is clear that castra-

tion, which was undertaken in order to supply eunuchs, was

left to those people who undertook the performance of

however, the ovSs /j-qv of the text is superflaous and disturbing to the sense since

hthotomy could only have been undertaken in the case of those suffering from

vesical calculus. Littre conjectured therefore that uir'iOVTaQ should be substituted.

for Xt^tiSj/rof, so the translation should run :

"
I will not perform lithotomy even

if the jiaiients request me." But perhaps the passage does not refer exclusively

to lithotomy : for the doctors of that period were not at all shy of undertaking

other operations and busied themselves also with the iniiestigation and treat-

ment of diseases of the bladder, (Hippokhates <>p. cit. T. vi, p. 150.)
—The

view of R. MoREAU, Charpignon and others has greater authority, that it is a

question in this passage of the forbidding of castration ; for this appears in

close connection with other disgraceful things, for instance the giving of poisons,

procuring abortion, etc. Moreover the word TtfxvEiv occurs in this sense in

Greek literature, though it is true the compounds tKrifjivnv and a.Tro-i/j.i'dV

were used with tliis meaning more frequently. The immediately following

oi'Ct fxiji' XiOiwiTciQ means then, that castration is not permitted even in those

suffering from stone although the considerations against it must have been

less in such cases, since lithotomy by the methods of operating then in use

generally resulted in incapacity for sexual intercourse in consequence of the

destruction of the seminal ducts. Moreover \i.9iiv has also the meaning "to

suffer from a swelling of stony hardness," and according to Tn. Gompeiiz is

used, in this sense, of indurations in the eyelids, joints, uterus, etc. Perhaps

reference is here made to the testes and the passage in question must be trans-

\
lated: "I will not perform castration even in those who have indurated testes."

I

—
Cf. Champignon: Etude sur le serment d'Hippocrate, Orleans and Paris

I

1881.— Tn. Pl'schmann in Bursian's Jahresber. f. Alterthumswissenschaft

I 1884. 'ii, p. 55, and in the Jahresber. iiber. d. Fortscher. d. ges. Medicin,

I

herausgcg. v. Virchow u. Hirsch. 1083, i, S. 326,

i
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this operation as a matter of business. Perhaps other

branches of surgery, for instance cystotomy and the treat-

ment of fractures and sprains, were practised by empirics

who had acquired great skill and certainty therein.* At

any rate we are permitted to assume that in addition to

the Asklepiadae there were other doctors who did not

belong to their association.f It was at a later period that

all doctors were called
"
Asklepiadae."

The Philosophers exerted great influence upon the deve-

lopment of medical science and especially upon the training

of practitioners. The mode of Greek thought which sought
to fathom the origin and essential characters of things

brought into view before all else Man and Nature surround-

ing him. Pythagoras who saw in number, m the relations

of masses, and in law, the principles lying at the bottom of

every existi-iit thing, was himself a doctor and concerned

himself willi the structure of the body and with the activity

of thought and spirit no less than with the procreation and

development of man. After a somewhat lengthy sojourn
in foreign lands especially in Egypt where he must have J

been initiated into the wisdom of the learned priests, he

settled down in the Greek colonial town of Kroton in Lower

Italy, where the famous Asklepian school was situated.

1 here he iountlcd a confederation which strove after

objects of an ethical and political, rather than a philo-

sophical, character. Its members were generally doctors

and soon found here a centre for the scientific interests

which thev had in common. They turned their attention

chiefly to dietetics and sought by simple remedies, by
fomentations, by frictions and ointments to bring about

cures
; surgery was neglected by them.'§' Amongst the

disciples of PYTHAGORAS are mentioned the doctors

PlIlI.oi.AOS, KlOLATHKS who considered health to b(^ due

* CI. \\. Haeseh; Gescl)icluc dcr Mcdkiii, J,. AuH., jciia 1875, i, S. 88.

t Whi.ckkii o/j. lit. S. 10.5 (7
SCI).

X nioDoii. i, Cm), «j8.

§ Jamiu.icii: dc vita I'ylhavj. c. 2(), § 163 it seq.

'
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to the harmonious correspondence of humours in the body,

likening it to a condition of harmoin- in music,^ Epi-

MARCHOS, MetrODOROS and others. Probably Alkm/EON
and Demokedes who had received their professional train-

ing in Kroton, belonged to his school. The last-mentioned

by his successful cures spread the fame of the healing art

of his native country in foreign lands and obtained a

prominent position at the court of King DARiUSf whose

sprained foot he was able completely to restore after the

vain attempts of his Egyptian body-surgeons. Alkm^ON
is said to have been the first to undertake anatomical

dissections and by these means he discovered the origin of

the optic nerves from the brainj. He taught that the

human spirit is immortal and like the stars is engaged in

everlasting movement. He sought to explain the origin of

the five senses and formulated the first theory of sleep.
"\\'hen the blood," he said, "retires into the great blood

vessels, sleep comes on
;
when it again disperses into the

smaller vessels awakening takes place."§ His views con-

cerning the nourishing of the child in its mother's womb
and concerning the causes which lie at the bottom of the

infertility of hybrids are deserving of less attention. One
of the most prominent natural philosophers of that time

was EmpedoKLES, who, musing on the eternity of the

universe, attacked
||
the theory of the origin and extinction

of matter, seeing in it himself nothing but change mani-

festing itself in association and division, and being evoked

by love and hate. He established, as ARISTOTLE tells us,^
that doctrine of the four elements which exerted the greatest

influence upon the physiology and pathology of later times

* K.U11N : Opusc. Acad., Lips. 1827, i, p. 47-86.

+ Heuod. iii, c. 129-134.

+ CiiAi.ciDius in Platon. Timaum ed. Meursius, Lugd-Bat, 1617, p. 340.
M. A. Unna: De Alcniaone Crotoniata ejusque fragnitiitis quae supersunt in

Ch. Pf.teusen : Philologisch-histonsche Studien, 1. H., Hamburg 1832,8.41-87.
§ Pi.UTAUcH : de placit. philos. v, c. 24.

II HippoKHATES
o/). cit. T. vi, p. 474.

T AuiSTOTF.LES : Mataph. i, 3, 4.
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and he already foreshadowed that great theory of creation

which asserts that the development of organisms proceeds

from lower to higher forms, and that only the conform-

able survive. He was of opinion that not only men and

brutes but plants also are endowed with souls
; he busied

himself with the subject of the senses and with the act of

respiration which he sought to elucidate in a mechanical

way; and he regarded the labyrinth of the ear as the seat of ^
hearing. His contemporaries Anaxagoras of Klazomene,

"
and Diogenes of Apollonia directed their attention chiefiy

to anatomy. The former undertook the dissection of

animals* and noticed the lateral ventricles of the brain :

moreover he was the first to give utterance to the opinion
—

raised into a dogmat by later doctors—that the bile is the

cause of acute sickness. DiOGENES left behind him a

description of the vascular system which it must be con-

fessed contains numerous errors.
[j:

Heraklitos saw in

the constant changes of form, in the everlasting mutations i

of things, the individual nature of these. Like Empedokles
he ascribed a weighty influence upon the activities of the

organism to fire, the internal heat. His views hold a place
in the collection of dogmas belonging to the Hippokratic
school and for a long time played an important part in

physiology and pathology. In a higher degree was this

the case with the theories of Leukippos and Demokritos.
The materialism which dominated their doctrine of atoms,

led to the investigation of nature, as the only way which

promised results. Demokritos§ devoted himself with

great zeal to anatomical investigations and appears to have

been very skilful in them for he was able to compose a

special treatise upon the structure of the chameleon.
1|

He

* I'l.uTAiicii : Periklcs, c. 6.

t I'liie (lie Nacb-Galeii'sche Schrilt uber die kritischen Tage in Hippokrates

X Akisto riii.Fs : Hist. Animal, ill, 2.

§ AiusTOTHi.ES : de geiurat. i, 2 —Ciceho : Tusc. (juicst. v, 39.

II Plinius: liist. Nat. xxviii, c. 21).
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also appears to have written on various diseases
;
on canine

rabies, on the healing influence of music* etc.

A tradition, having origin in remote times,f tells that the

people living in the vicinity of the great philosopher, con-

sidering him to be insane, summoned HiPPOKRATES to

Abderato investigate his case. But he, knowing the abund-

ance of wisdom and intellect possessed by DemOKRITOS,

may well have felt himself compelled to give utterance to

the opinion that he was the wisest of all men. He owed to

his intercourse with DEMOKRITOS many suggestions and

doubtless much information. J The philosophers reckoned

the study of man and of diseases as belonging to their

i weightiest problems. § Many of their number belonged to

the medical profession, and practised as doctors.

This happy relation of mutual understanding between

philosophy and medicine was maintained till a later period,

and was attended with advantages to both departments of

learning, drawing the former away from barren speculation
and towards a secure foundation of facts, and offering the

latter a deeper comprehension of things and a general
scientific foundation tor professional endeavours and aims.

THE TIME OF HIPPOKRATES.

The medical school at Rhodes appears to have existed for

only a short time : for the later authors make no further
'

mention of it.||
In the fifth century before Christ the

,

medical school of Kroton was in the highest repute

I owing, no doubt, partly, to its connection with the

Pythagoreans. The School of Kyrene •[[ commanded the

second position, and there other branches of knowledge,

* Geli.ius : Noct. Attic, iv, c. 13.

t HiPFOKRATES Op. ctl. T. ix, p. 320-386.
—SonANLs: Leben des Hifpok hates

j

in Ideler: Physici et medici Graeci minores (Beiliii 1841) T.
i, [>. 253.

—
' j^LiANUs: Var. hist, iv, c. 20.

I Celsus: l'ra?f.—Sohanus op. cil. y. 252.
— Bcethius: de musicd i,

1.

§ Aristoteles: de respir. c. 8.—Celsus: Pia;f.

II
Galen op. cit. T. x, p. 6.

^ Herodot. iii, c. 131,
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especially mathematics and philosophy, were ardently-

pursued.''^ Not long after this the Asklepiadae-Schools of

Knidos and Kos flourished. Unfortunately the writingsf

of Theopompos, treating of these, have been lost: but we

possess in the Hippokratic collection a source giving us

valuable information concerning their performances and

individual administration. According to it there existed

between these two schools essential differences in respect

of medical theories and methods of investigation and

treatment. The doctors of Knidos were good observers

and skilful surgeons, showed an interest in scientific ques-

tions and liked treatment to be as simple as possible.

Since, however the work in which their maxims were

collected, namely the Knidian Sentences, has not been

handed down to us, if we wish to form a conception of

their scientific significance we are obliged to refer to the

few remarks made upon the subject by other writers of

antiquity. They proceed for the most part from opponents of

the Knidian school and are consequently neither favourable

nor just. The reproach is made against the latter that it was

contented with inquiring into the subjective complaints of

the sick and in consequence neglected the accurate objec-
tive investigation of their bodies. J The Knidian doctors

were further blamed in that they divided diseases accord-

ing to the various parts and organs of the body and dis-

tinguished between too many forms of disease. They laid

it down as a law, for instance, that there were seven kinds

of diseases of the bile, twelve of the bladder, four of the

kidneys, as many kinds of strangury, three forms of

tetanus, four of jaundice, three of consumption and several

forms of quinsey, assigning chiefly the exciting causes as .

the points of distinction between them.§ Their descrip- I

i

•
Cf. HouDAnr: Ili>t()ire ilc la me'ciccinc grecque dcpuis Esculape jusqu' a

j

HippocRATP, Paris 1856, )>.
128 et $eq.

+ Photii Bilil.
(). 120'' cd. Brkkkk.

j

\ I llHI'OCHATES «p. cit. T. U, ]). 224. j

§ UippociiATKs Op. cit. T. vii, p. 188 el
seij.
—Gai.i-s np.cit. T. xv, p. 363-64. |

t

('

.LI
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tion of the symptoms of disease was short and striking
as may be seen by the fragment of RUFUS concerning

nephritis* In chronic diseases they ordered chiefly milk,

whey and purgatives, for consumption they recommended
much exercise on foot. Euryphon, one of the most noted

doctors of this school who lived in the age of HiPPOKRATES
and distinguished himself as a medical author, f advised

consumptives to drink asses' milk or to take women's milk

straight from the breast, | and as appears from a scene of

the comic dramatist Platon he also used moxae in this dis-

ease. § Another representative of this School, KteSIAS,

lived for a long time as body-physician at the Persian

Court and composed historical works on Persia and India

and also some medical writings. ||
Of the remaining

Knidian doctors of that period we know little more than

the names.^ Information concerning the school of Knidos

is more meag-re almost than the remains left of its once

flourishing civilization.

More favoured by fate was the medical school of Kos.^^
1

Its merits in connection with medical science ha\e been

handed down to posterity by HiPPOKRATES—its most re-

nowned representative. The doctors of Kos were indebted

to him for their writings having by later generations been

made the foundation of the structure of medical teaching

and for their school being even at the present day named

with admiration and reverence.

" A ray of glory fell on her
;

its glow

Did straightway immortality bestow."

* OLuvrcs de Rufus d"Ephese, ed. par Daremberg et Ruelle, Paris 1879, p.

'59-

t Gai.f.n
(jp.

cit. T. vi, p. 47,:; ; xi, 795 ; xv, 136; xvii, A. 886 ; xix, 721.

;*; Galen op. cit. T. vii, 701.

§ Galen op. cit. T. xviii, A. 149.

11 DioooH, ii, c. 32.
—CEuvres d'Oribase ed. p. Bussemaker et Daremberg

Paris 1851-76, T. ii, p. 182.—Galen op. cil. T. xxiii, A. 731.

^ HouuART op. cit. p. 255 el seq.

** M. Dubois (De Co insula, Paris 1884) tells us about the excavations

carried on in the Island of Kos by order of the French Government.

E
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HiPPOKRATES, whose life extended approximately over

the period between 460-377 B.C. was a scion of an ancient

family of the Asklepiadae residing on the island Kos and

tracing its descent from ASKLEPIOS and Herakles. His

grandfather and father distinguished themselves by their

medical skill. From the latter HiPPOKRATES received his

first instruction in medical science. For his more extended

medical training he betook himself to Athens where he

received manifold suggestions and instruction. There, at

that period, flowed in a mighty stream all that Greece

possessed of the Great, the Beautiful, and the Noble. It

was the age of Perikles—that period of outward splendour,

of civic prosperity, and of artistic activity, when the spirit

of Hellenism was celebrating its imperishable triumphs.

By the side of the philosophers SOKRATES and Plato were

to be seen the great tragic poets Euripides and SOPHOKLES,
the historian Thukydides, the sculptor Pheidias and the

Architect Innesikles, who were filling the world with their

fame, while the comic dramatist ARISTOPHANES and the lyric

poets Ion of Chios and DiONYSIOS attuned men's minds to

happiness and serenity. Athens was adorned with splendid

buildings ;
there arose the Propylaea, the Temple of Athene

with its rich ornamentation of statues and sculpture, the

imposing broad steps leading to the Akropolis, and the

Odeion, while Pheideas was creating the Olympian Zeus

and the two statues of Pallas Athene. Impressions
such as these must have exercised an influence upon
the spiritual development of HiPPOKRATES; must have

stimulated his ambition and fortified his energies. He

sought the ojjportunity, in his intercourse with prominent
doctors and philosophers, to perfect himself in his own

province, and soon it was his lot to occupy a distinguished

position in this sphere. His successful cures caused him

to be much sought after as a doctor and his fame began to

overstep the limits of his native land. He was summoned
first to this and then to that town in order to give profes-
sional advice in difficult cases. His renown brought him a
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multitude of pupils who hoped under his guidance to train

themselves into becoming skilful doctors."^ Among these

were his sons ThessaloS and DrakoN and his son-in-law

POLYBOS. ThesSALOS, if his speech to the Athenianst

contained in the pseudo-Hippokratic writings and dating
from early times, is founded on fact, took part in his youth,
as military surgeon, in the expedition of AlkibiadeS

against Sicily : he lived later as body-physician at the

court of King Archelaos of Macedonia J and was

esteemed as tlje author of numerous writings of the

Hippokratic collection. § That certain portions of these

proceed from POLYBOS is a fact historically authenticated :

for Aristotle cites a fragment upon the distribution of the

blood vessels from a book of POLYBOS which is found word

for word in the Hippokratic writing upon the nature of

man.
II

POLYBOS practised in Kos and at a later period

gave instruction in medicine in the place of his father-in-

law.^ Around the life of HiPPOKRATES a multitude of

traditions and legends are crowded, only a few of which

can have truth in them. Thus the tale that he burned the

library of Knidos '^"^ or the Temple of ASKLEPIOS in his

native town tt so that he might appear as the discoverer of

medical learning contained in the inscriptions there and

which he appropriated to himself,
—this tale which contra-

dicts all that we know of the clraracter of HiPPOKRATES
is certainly false. Had he perpetrated an incendiary act of

this kind, worthy of HerostraTOS, instead of the universal

reverence which was paid to him in ancient times, he would

only have met with scorn, however important a man he

* HiPPOKRATES dp. cil. T. ix, p. 420. SollANUS "p. Ctl.
)). 254.

+ HiPPOKRATES Op. cit. T. ix, 404.

+ Gai.en op. cit. T. XV, p. 12.

§ Galen ap. cit. T. vii, 855,89c. ix, 859. xvii, A. 796, 882.

II
C/". AnisTOTELEs : Hist. Animal, iii, c. ,q.

— Hippokratfs np. cil. T. vi,

\). 58, and Galen np. cit. T. iv, 65_:;. xv, 108, 175. xviii. A. 8.

^ Galen op. cil.'W xv, 11.

** Sohasus op. cil. p. 253.

It Plinius: Hist. Nat. xxix, c. i.
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might have been in his profession. The writings ascribed

to him bespeak genuine philanthropy, sincere religious

feeling, and glowing patriotism. From the prevailing petty

agitations of political or social parties he held himself

aloof and lived only for his science and his calling. The

words which EURII'IUES addresses to the Natural Philo-

sopher may be applied to him :

" Oh ! happy the man
Who exploring the realms of knowledge has thoroughly surveyed them.

Thought does not lead him towards strife pernicious to the citizens

Or to a deed of wrong :

He thoroughly investigates the never-aging Universe

Of the Everlasting Mother—Nature ;— how it came into being:

Never harbours in the heart of the upright man
A thought of shameful actions."

HlPPOKRATES passed the last years of his life in Thessaly :

and there he is said to have died. Even up to the time of

SORANUS* his tomb was pointed out in the district

between Gyrton and Larissa : on it a swarm of bees had

settled, and the honey thence derived was considered to

have the power of healing sores in the mouths of children.

The high importance of HlPPOKRATES was already recog-
nized by his contemporaries. Plato t compared him with

POLYKLEITOS and Pheidias, and ARISTOTLE X called him

the 'Great' HlPPOKRATES. His writings were preserved

by his successors with the works of the other members of

his familv and served them for medical teaching and for

instruction when they had need of counsel in their profes-

sional practice. When the Ptolemies began to found a

library and with this object caused the works of the most

celebrated authors to be bought, transcripts of the Hippo-
kratic collection reached Alexandria. Through the un-

principled acts of interested speculators, who turned the

love for books manifested by Egyptian kings to their own

account, the opportunity was seized upon for ascribing to

renowned authors manv works not belonging to them in

*
Op. cit. p. 254. t Protagoras c. 3. X Pol't. vii, 4.
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order to increase their selling value.* The librarians wlio

were charged with the inspection and examination of tlie

acquired books did not always possess the knowledge and

means necessary to distinguish the true from the false or to

make certain of the authenticity of documents. Thus it

came about that certain works were declared to be by
authors who really had had no hand in them. The Hippo-
kratic writings among others met with this fate : even at

that time people had been at work upon them with the

result that essential differences had been introduced into

the text.t Can we wonder then if to the collection which

originally contained only the works of HiPPOKRATES and

of his nearest relatives, other writings have been added

which did not emanate from them at all.| The transcribers,

who used the manuscripts at hand in the libraries to copy

from, contributed to this, by giving confirmation and more

general acceptance to. certain writings as of real Hippo-
kratic origin, and bold editors increased the error by

arbitrary additions to, and enlargements and alterations

of, the text.§ When Galen wrote his commentary to the

works of HiPPOKRATES he had before him a copy of the

text with many different readings: he followed the plan, as

he says himself, |i
of always considering the most ancient

reading as the correct one. Under these circumstances it

is conceivable that even in very ancient times differences

of opinion prevailed as to which writings were really com-

posed by HlPPOKRAlES and which were not. This question
has exercised the ingenuity of the learned and of critics up
to the most recent times, and even in the last few years

LiTTRE, Ermerins, Kuhlewein and others have made

attempts to bring it nearer solution. In its present form

* Galf.n op. cil. T. xvi, 5.

t Galen op. cil. T. xvii, A. 606.

t Cf. the letter of St. Augustine to Faustus, the Manichsean, L. 33, 6 (T.

vi, p. 493. Edit. Froben 1556).

§ Galen np. cit.T. xv, 21. xvii, A. 795.

II
Galen op. cit. xvii, A. 1005.
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the collection of medical writings known by the name

of the HippoUratic collection contains, by the side of a

great number of treatises which without any doubt were

composed by him and his nearest relatives, a mass of

writings not less in quantity which came from other

authors. Almost all belonged to the age of Hippokrates,

only a few additions coming from an earlier or

later period. They furnish a complete survey of the

medical acquirements possessed by people in the age of

Hippokrates and give us important information regarding
the regulation of medical teaching and the position of the

medical profession which with the help of other notices of

the subject in literature we will try to illustrate in an

accurate way.
It was generally recognized that the art of healing is

not to be transferred from one person to another in any

mysterious manner but has to be learned like any other

art and that for this purpose recourse must be had to

teachers who understand it, and are skilled in the

practice of it.'^ The doctors' calling stood open to all.

Medical studies began in early youth.f The teaching was

probably organized in the same way as in the Platonic

academies and other schools of philosophy; a teacher

undertook th(; whole medical trainingr of a student and

made him acquainted with everything worth knowing in

the various branches of medicine. He only was allowed to

act as a teacher who was in actual practice, and who

appeared to unite knowledge and experience in medicine.

He demanded an honorarium from the students whose
medical training he undertook, for the teaching

given by him : this was secured by an agreement and

was sometimes pretty considerable. On the entry of a

pupil on his course of study care was taken to see that he

was in good health
;
for the doctor must appear healthy in

which case the people think " that he is at liberty to look

* I'l.ATo : Ion. c. 8. Gorgias c. 14, on the civic qualification (beginning).

t I'l.ATO: Hip. I., ill, c. 16. 1 1 ippoKHATKs Dp. cii. T. iv.
|). 6,^8.
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after the health of others.""^ The author of tlie Hippo-
kratic writing "on the Physician" takes this opportunity
of making the amusing remark that it is also advantageous ^
for a doctor to be "fairly plump in body"; unfortunately
he omits to inform us whether the confidence of the patients

in this case depended upon their belief that fat men are

kinder than thin, or whether their plumpness suggested a

larger income and consequently a more extensive practice.

Furthermore it was enjoined upon doctors " to keep them-

selves clean, to be respectably dressed, and to make use of

sweet ointments spreading an agreeable^, but not suspicious,

aroma. "f Many seem to have given too great weight to

this piece of advice, so that there was opportunity given for

making merry over practitioners
" Adorned with curls on

the forehead and oiled, and overburthened witli rings." :}:

"The doctor, like a prudent man, will be careful to ob-

serve silence on many matters and in intercourse with his

patients to maintain a becoming demeanour. Good manners

have a most favourable influence on public opinion."
'•' When he acts inconsiderately or rashly, he will be

blamed." " Let there be deep thought without ill-humour

in his lineaments : he must not appear arrogant or misan-

thropic. Wiioso bursts out laughing and is unrestrained

in his behaviour will be considered—an uncultivated man.

This must be avoided. It is highly important that the

doctor should know how to conduct himself properly : for

his relations to his patients then become very close. Not

only these are committed to the hands of the doctor but in

treating them he has also to do with their wives and

daughters and property. It is worth a man's while to be

master of himself."§ In another Hippokratic writing it is

said that "the doctor should assume a certain courtliness

of manner, for a rough disposition is displeasing to the

* HlPPOKRATES np. cit. T. ix, 204.

•f" HlPPOKRATES Op. cit. T. IX, p. 2('>6.

J Aristophanes: Clouds: v, 330.

§ HlPPOKRATES op. cit. T. ix, 2o6.
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healthy and the sick alike." And again
" he should not

chatter too much with the people but only say what is

necessary and what appertains to the treatment." Like a

true philosopher he must strive
"
to be free from covetous-

ness, to be reserved, modest, dignified, to form opinions and

judgments for himself, to be of a peaceful disposition,

sociable and of pure morals
;
he must speak intelligently,

and should acquire ])rudent habits in life, must be on his

guard against vice and superstition, and be distinguished
for piety.

"'^ The author of the book " on the Sacred

Disease
"

gives expression in one place to belief in the

power and goodness of God
;
he is speaking of the idea

that diseases are sent by God and he makes use of these

beautiful words :

"
I cannot believe that there is any defile-

ment of the body of man caused by God—injury to the

lowest by an act of the Highest. Should a blemish be

caused to it or a hurt inflicted upon it by anyone, the Deity
is much more ready to cleanse and restore it than to cause

it iurther abasement
;
for God it is who purities us from the

heaviest afllictions and takes away their stains."t

Beside this ethical training of the doctor his scientific

education was not neglected. This matter was entered on

with the correct view that the normal relations of the body
must be first studied, J since the knowledge of these forms

the groundwork of all medical acquirements. § Anatomy
was for the most part pursued upon the bodies of the lower

animals. The dissection of the human body was made diffi-

cult b)- religious and social prejudices. Only in the case of

enemies and traitors to the state or of heinous criminals

was examination of the human body possible. Oppor-
tunities of this kind were certainly made use of by doctors

seeking fur information to confirm and augment their

anatomical knowledge. The corpses of children left out

* Ilii'coKiiATHs
<ij).

cil. T. ix, 232-234.

t HlHPOKHA r Es
((/'.

ci/. 'I', vi, 362.

+ Cf. Pi.Aio: Laws, 1. xii, c. 10.

§ Mii'piiKHATES
0/). f//. 'I", vi, 278.

—Aristotle: Etli. Nicom. i, 13.
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to die must also have attracted their attention. So too

may the glimpses into the structure of the body afforded by
external wounds have been not without result. Various

accounts point to the fact that there was no shrinking with

horror from opening and examining the human body.'^

Even if no scientific aims were pursued in these investiga-

tions, evidence is nevertheless afforded that anatomical in-

vestigations were possible. That these were actually under-

taken is an assumption of great probability in consequence of

certain remarks of ARISTOTLE and the Hippokratic writers

and above all in view of the extent of the anatomical know-

ledge of that period. The author of the Hippokratic
treatise "on the joints" says incidentally of dislocation of

the spine that it is permitted in the dead, but not in the

living, to open the body by incision in order to reduce the

dislocation by the hand, and in the lecture " on the Heart "

the statement is made that this organ is to be withdrawn

from the body of a dead person for the purpose of examina-

tion in the manner customary for a long time previously.t

A passage in the 5th book of the Epidemics speaks indeed

•of a dissection which was undertaken for the purpose of

determining the origin and extent of a disease. J Speaking

generall}' they appear to have conhned themselves to

opening the thoracic and abdominal cavities
;

and the

position and form of the contained organs are fairly

correctly described. ARISTOTLE who on various occasions

drew comparisons between the structure of the human body
and that of the lower animals declared that the internal

organs of man were as yet but little known. § Certainly,

the knowledge possessed by the doctors of the Hippokratic

period, of the brain, nerves, vessels and even muscles was

-scanty and deficient. On the other hand, the bones were

* I^LiNius: Hist. Nat, xi, 70.
—Valer. Maxim, i, 8, 15.

— Pausanias iv, 9.—Heuodot. ix, 83.

t HippoKRATES op. cil. T. iv, 198. vi, 16, ix, 88.— Gai.kn ii, 280.

X HippoKRATEs op. at. T. V, 224.
—Aristotle: dc part, anim : iv, 2.

§ Aristotle: Hist, aiiini. i, 16.
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very exactly described and even minute particulars noticed

about them which only strike one on very careful examina-

tion. That human bones served chiefly as objects for study

appears certain from the descriptions. If the examination

of the human body or of parts of the same was the privilege

only of certain prominent investigators, nevertheless the

dissection of animals, which, as Aristotle more than once

observes, formed the principal source of anatomical know-

ledge, was accessible to everyone. This no doubt formed

an essential assistance in anatomical teaching. Perhaps
artificial imitations of skeletons were used for this purpose
like that one which was preserved as a votive offering at

Delphi and originally, according to Uport, came from

HlPPOKRATES.^ Broadly, anatomical teaching consisted

in this, that the teacher imparted to his pupils what he

himself knew or thought about the structure and composi-
tion of the human body. It was the same with instruction

in physiology, which consisted of a loose fabric of unfounded

hypotheses and unsupported speculations. Training in the

examination and treatment of the sick promised much

greater results. The doctors of ancient Greece were masters

in the art of observing the symptoms of diseases and in

controlling them in ways conformable to nature. To the

complaints of the sick and even to their dreams they paid

great attention
;
but they attached the greatest weight to a

close examination of the ailing body. In performing this

the colour and condition of the skin and mucous membrane

were observed, as also the state of the abdomen and the

form of the thorax
;
the temperature was tested by applica-

tion of the hand
;
and the excretions were subjected to a

careful examination. By the touch they were able to

recognize the size of the liver and spleen : nay, even the

change in form of the latter which occurs in certain diseases.t

Succussion served them at the same time for diagnosis and

for therapeusis as pus might thus be caused to break through
• Pausamas X, 2, 4.

t HiHPoKRATiis Op. CI/. T. vii, 244.
— Pi.ATO t Timaeos. c. 33.
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;

into the bronchial tubes. They were acquainted with the

pleuritic friction-sound and with vesicular crepitation which

were compared with the creaking of leather and the boiling
of vinegar respectively.^ In this connection it is expressly

[stated that the ear was placed for a considerable time

'against the chest-wall to enable the sounds to be heard

[[ttoWov )(^p6vov irpoae-^oiv to ov<i uKovd^rj 7rp6<{ ra nfkevpd).

I

The descriptions of individual diseases and of their course,

as they mostly lend themselves to observation in private

[practice are admirable. Certain particular descriptions, as

ithose of pneumonia, pleuritis, and phthisis, (which they

[Considered contagious,) are so complete that even now
jlittle can be added to them. Among the causes of disease,

in addition to the influence of heredity and defects of diet

much also was ascribed to climate, nature of soil, the

quality of the drinking-water, the time of year, the winds

and the temperature. Prognosis stands on a high grade of

development. In the Hippokratic writings a number of

)symptoms are mentioned which foretell a favourable or

[unfavourable termination to diseases. The doctors valued

fvery highly the art of "predicting the future from the past

land present."
"
Truly

"
writes the author of the

Prognostics,
"

it is better to cure diseases than to foretell

itheir course, but this is unfortunately hot always possible."f
:In other passages the doctors are exhorted to observe

caution in prognosis and are warned against asserting more
than they can be answerable for.J The Hippokratic doctors

have earned for themselves imperishable fame bv their

therapeutic principles which have endured from their time

to ours. The high importance of dietetics was recognized

by them in such a way as is seldom the case among their

representatives of a later age. In a life spent in accord-

ance with natural laws, in the use of baths, in exercise of

the body and in wholesome nourishment they saw the best

*
HippoKRATEso/). cit. T. vi, 24. vii, 92, 94.

t HippoKRATES op. cit. T.
ii, no.

X HippoKHATES op. cit. T. ix, 6 et seq.
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means of avoiding illness. The doctor was looked upon as

the hodman of Nature, whose efforts to heal it was his duty
to second and imitate. Above all things he had to

endeavour to remove the causes of the complaint if possible,

in his general treatment to have regard to the special cir-

cumstances of the case, and especially to keep his attention

fixed rather upon the patient than the disease : he had to

be careful always to render aid or at least never to do any
harm.*

The therapeutic agents used were chiefly of a dietetic

nature: but mention is made of the more important

drugs of the materia medica, which are still ordered at the

present day. They were used as lotions, fomentations,

injections, clysters or draughts. For blood-letting they

employed venesection, scarification, and cupping. All these

things were not only taught to the students in theoretical

discourses but were also pointed out and explained at the

bed-side. With this object they either accompanied the

teacher in his professional visits f or received the neces-

sary instruction in the latreion attached to his residence. J

The latter was an institution like our private sanatorium, in
''

which patients obtained medical advice, received medicines,

were operated upon, and sometimes stayed and were taken

care of for a considerable time.§ They were, as is men-

tioned in the Hippokratic treatise
" on the Doctor," so

situated as to be sheltered from the wind and the dazzling

sunshine for "
if for the doctor engaged in his work thr

sunshine is not unpleasant, to the patient it is troublesome,

and injurious to his eyes." "The chairs must, as far as

possible, be all of a similar height. Only the instruments i

should be made of bronzt.^ : for it seems a superfluous luxury
to have the utensils of this metal. The drinking-water I

supplied to the patients must be agreeable and pure." i

* Illl'POKHATKS
(»/J.

f/7. 'r. i, 624. 11,634. V, 314. Vl, 92, 490.

t Pi.ATo : Gorglas, c. li.

t HippoKRAi Es
o/j.

fi7. T. ix, 2o6ctsrq.
— iEsciiiNES in Timarcli. 124.

§ I'l.ATo :

"
Laws^"' i, 14. lUpub. Hi, 13, 14.

— Hippokrates np. n^. T. ii,

(104. Hi, 272 el sftj. ix, 20b et sitj.
—Auistophanes : Achani, v, 10.^0.
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" The napkins must be kept clean and be of soft texture as

also the linen used for the eyes and the sponges for the

wounds for these things are of great importance for the

healing. The instruments must be adapted in size, hard-

ness, and delicacy to the purpose for which they are

used." In the latreia besides surgical instruments there

were always at hand sponges, clean soft linen, slings,

j bandages, cupping glasses, porringers, enema syringes,

j

basins, bathing-tubs, etc. The metal of which these objects

iwere made, imparted to the whole a very bright aspect.^

i The number of latreia possessed by a place depended

i upon its wants in this respect.
" Where many diseases pre-

|vair' writes Plato f "there are also many latreia." The

^doctors prepared the medicines themselves, and bought the

substances used for this purpose from simplers or else col-

lected them themselves. There were no apothecaries in

our sense of the word: for the pharmacopeias not only

traded in drugs and special preparations but also sold other

things such as amulets, burning glasses and curiosities of

all kinds. J His students and assistants stood by the doctor

while compounding the drugs, performing operations, and

jgenerally during the treatment of the sick. The assistants

I were, as Plato says, also called doctors. Students too

I

were employed in this service, especially such as already

I possessed some knowledge of the healing art " so that they,,

j upon occasion, could give directions and apply remedies

j

without hesitation." The duty also devolved upon them of

I watching over the state of health of the patient during the

,

absence of the doctor, their teacher, "so that nothing

i which had occurred in the interval should remain unknown

to him." The Hippokratic author gives strict warnings

[upon this point not "to entrust such duties to the

i inexperienced : for if a mistake is made the blame falls

I upon the doctor." The students were also instructed in the

' * Antipiianus in Poi.i.ux : Onom. x, 46.

I
t Pi.ATci : Rep. iii, 13.

X CJ. W. A. BiiCKi'i! : Charikles iii.S. 52, Leipzig 1854. 2 Aufl.
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use of surgical instruments and apparatus."^ "In surgical i

operations the assistants," as is described in 'the Doctor's

laboratory,*
"

in part hold forth that part of the body on

which the operation is performed and in part hold the rest

of the body secure : and while thus employed must

observe silence, only listening to what the master says."

"The instruments must be so placed that they are not in

the way but are ready to hand when required. If one

of the students hands them to the operator he should lay

them out in order for himself beforehand and be prepared

to execute the orders of the operator." Complete direc-

tions were given to the operator concerning his clothing,

his attitude, the manner in which he should hold his arms

and how he should place his feet during the operation.
" The nails ought not to project beyond the finger tips and

yet not to be too short, since use is made of the tips of the

fingers. A man should test this on himself by moving the

fore-fincrer ao^ainst the thumb, bending the hand so as to

present a level surface with the finger tips, and then

pressing one hand against the other. It is a very favourable

circumstance for a doctor if the spaces between the '

fingers of his hand are large and if the thumb is in good

opposition to the forefinger." "He must accustom himself

to the use of both hands and be able to accomplish the

same tasks with one hand as well, as nicely, with equal

celerity and order, as with the other, without its being
tedious or difficult for him."t The doctors of the Hippo-
kratic period practised surgery as well as internal medicine.

It appears that as yet there were no specialists:|: though
some doctors no doubt by preference gave special atten-

tion to particular departments of medical science, for
,

instance the treatment of the eyes or teeth. § Surgery ,

was in a very imperfect state, which is explained by the

neglect of anatomy.
*

1 1 ippoKHATis op. cii. T. ix, 2lG.

t Pi.ATo: Laws iv, lo.— 1 1 ippokiiates
<>p.

cif. iii, 27S et seq., 288. ix, 242.

X CiCK.Ro: (Ic oratore iii, 333.

§ C/'. Bi'.CKi:n <ip cii. S. 59.
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The tying of vessels for the purpose of arresting the

flow of blood was not yet known and therefore it was

impossible to risk such operations as amputations and the

removal of large tumours which entail a free loss of blood.

On the other hand trepanning, the Ofjeration for empyema,

paracentesis abdominis, and similar operations where the

loss of blood is insignificant, were carried out.

The descriptions and treatment of wounds and fistulae

but especially that of dislocations and fractures deserve

recognition. Here the experience gained in the gymnasia
must have materially contributed to pave the way for a

simple and natural method of cure. Fractures and dis-

locations, which occurred in the practice of gymnastics
demanded prompt assistance and the teachers installed at

the gymnasia must have acquired a certain amount of

knowledge in these matters to enable them to make the

necessary preparations for such accidents. If they were

endowed with good powers of observation and practical

dexterity they could not have failed to take notice of other

ailments which came in their way. Through the study of

medical treatises and intercourse with doctors they then

sought to obtain enlightenment and confirmation on the

subjects of their private experiences. Certain gymnasts,
as Ikkos and Herodikos the latter of whom, as PLATO

says, associated medicine with gymnastics, gained great

reputation for themselves by their medical ability. They
made use principally of dietetic means of cure, vapour

baths, ointments, frictions and exercise of the body, as in

long runs.^ At the same time we must not look upon the

gymnasts as doctors. PhilOSTRATOS defines in his book

"on Gymnastics" the position of gymnasts and their

relations to the healing art, in a short and striking manner,

when he says
" that their appropriate work consists in such

matters as these—dispersing collections of fluid, removing

superfluous material, making hard places soft, making other

* Plato: Rep. iii, 14. Protagoras c. 8. Phaedros c. i.— Hippokrates op.

cit. T. V, 302.
— Plin'ius: His. Nat. xxix, 2.
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parts fat, modifying the shape or raising the temperature
of parts," whereas in serious organic diseases, in wounds^
and affections of the eyes and matters of that kind, applica-

tion was made to the doctor.*

The Hippokratic doctors possessed fairly advanced know-

ledge in gynaecology. They were acquainted with various

alterations in the position of the uterus, with the prolapse of

this organ, and with a great number of diseases of the female

sexual organs. Midwifery was in the hands of midwives and

only in difficult cases was the help of the doctor sought. They
trusted to the workinsTS of Nature and interfered onlvwhen

danger menaced the life of mother or child. In abnormal

presentations they employed turning ; prolapsed extremities

were replaced or when this was impossible, separated from

the bodv.t SOKRATES the son of
" the stout and dignified

midwife Ph^NARETE," as he calls himself with pride, has

left us some information about the vocation of the midwife.

Women who devoted themselves to the business must have

borne children but must also have reached the age at which

they could no more become pregnant. They gave informa-

tion whether or not the birth was near at hand, endeavoured

by medicines and psychical means to hasten it, tried to

alleviate the pain, and divided the umbilical cord after the

birth. When they considered it necessary they produced
abortion. Along with this they carried on the no doubt very
lucrative business of match-making attaching themselves to

it of course on more grounds than one. J Many midwives,

it appears, took pregnant women into their homes. §

No information has unfortunately reached us con-

cerning the professional training of midwives. Probably

they were instructed in tluMr duties by an old colleague
who was already rich in experiences of this held of activity.

Does not a tradition worked into poetry, that the practice

* I'll I i.osTii ATos : to 7r(f>l yuf^iiarTTi'is, Kd'n. Darcnibirg, Paris 1S58.

f 1 1 ii'i'OKiiAi i:s op. cit. 'V. viii, 146 et seq., 480, 512.

J I'l.ATo TlKiPtetos, c. 6.

§ .XiusTOPiiANKS : Lysistratos v, 746 et seq.
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of midwifery was at first confined to men and was given
over to women only after they had received instruction

from men, point to the fact that the midwives owed their

medical knowledge to the doctors?''^

Medical practice was permitted to everyone who con-

sidered that he possessed the requisite knowledge. The

doctors treated patients, as has been already said, either

in the latreia or else visited them professionally in their

own homes. In the Hippokratic writings and especially

in the "
Epidemics

"
a number of cases of illness are

mentioned and in every instance the residences of the

patients are given. In their visits the doctors took

with them certain of their assistants and pupils and

charged them with many of the functions appertaining
to the treatment. Thus they had firmly fixed in their mind
" the medicines and their properties and all that has been

written upon the subject
"
as also the methods of treatment,

before they trusted themselves with the sick.
" On enter-

ing a sick room a man should sit down, show a modest

dignified demeanour, should not speak too much or let

himself become embarrassed. He then should approach the

patient, pay attention to him, reply to his complaints,

remove any hindrances to his repose, criticize any want of

order, and be prepared to render any service." These

visits must be frequently repeated, in which way any
mistakes can be corrected. The doctor must take care to

see how the sleeping apartment of his patients is situated,

and whether they are disturbed by noise or annoyed by

strong smells and in such a case he must urge with tact but

with firmness that such conditions be improved.t In

serious cases of illness consultations between several

doctors took place
" tor it is no subject for shame" as is

stated in the Hippokratic treatises
"

if a doctor, who in a

given case of disease is in doubt and from want of ex-

perience does not see to the bottom of the circumstances

* HvGiNus: fabul. 274.
—Wei.cker ap.cil.S. 195 ei seq.

t HippOK RATES
lip.

cit. T. ix, 238 et Siq.

F
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attending it, calls in other doctors so that he may confer

\vilh them and place on a firmer basis the treatment for

the relief of the patient."*

Many doctors practised not only at their own place of

residence but even undertook journeys for this purpose.

On these occasions they took instruments with them which

were of simple manufacture and easy to carry, t The

doctors were entitled to demand a fee for services rendered

to patients. J But the Hippokratic author exhorts them ''
to

allow themselves to be influenced only by the motive of

gaining in this way a greater opportunity for improving
their knowledge. They were also to conduct themselves

in this respect in not too sordid a spirit, but to consider the

means and position of the patient, sometimes indeed to

afford gratuitous aid and to consider that the recollection

of a good deed is of more value than a temporary profit.

The opportunity should not be neglected of helping a

stranger or a poor man, for a love for humanity goes hand

in hand with a love for knowledge."§

Quite at an early period the practice of paying doctors

out of public funds was instituted, the obligation being
laid on them of treating patients without further charge.

'This regulation must have existed before CharoNDAS (7th

century B.C.).|| In any case it was an ancient institution,

and DemOKEDES who was mentioned in the preceding

chapter affords a well-known instance of it from the sixth

century B.C. for he, before coming to Darius, had been district

medical officer in /Egina with the yearly pay of a talent, was

then appointed to a similar post in Athens with a salary of

one hundred minae, and was called thence to Samos by POLY-

KRA'i'l'.S, who settled upon him the salary of two talents.^

* HlPPOKHATKS dp. Cll. 'V. ix, 260, 262.

+ HiiM'OKiiATF.s dp. cil. T. ix, 236.

+ Pi,Aid : Politikos.c. 37.
—AmsToxi.i: : Rep. iii, 16.— Xenopiios : Memora-

bil. i, 2, 54.
— 1*1.1 N I us: Hist. Nat. xxix, 2.

§ lliHPOKHAi Es op. cil. T. ix, 258.

II
Diodor. xii, 13.

U HcTodot. iii, 131.
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The 8r]fio(TievovTe'i, the "
people's doctors

" were elected by
the community. In Athens, the candidates desirous of

iilling such posts had to present themselves at a public

meeting of the citizens, to give information concerning
their education and to name the master from whom they
had learned tlic healing art. In the election, which pro-

bably was conducted in the same way as those of other

public officers, the most able candidate came off victorious."^

Similar to that of Athens must have been the procedure
for the appointment of public medical officers in the other

towns of Greece. Their salaries were levied upon the town

and its environs, as were the sums required for providing
music and oth(;r things for the public advantage. In an

inscription discovered at Delphi which however dates from

a somewhat later period (214-163 B.C.) it is mentioned that

some had immunity from this tax.f Besides the State

subsidy the amount of which depended upon the work

the doctors had to do and the wealth of the town, the

public medical officers probably had an latreion erected and

maintained at the cost of the public. :|;
There they received

patients who sought professional assistance at their hands,

and imparted medical teaching. The public medical officers

were summoned in the case of epidemics to give directions

calculated to remove the same, and attended the authorities

as experts. Their particular duty, however, consisted in

the treatment of sick people without charge. The public

in establishing a doctor in this way wished especially to

•assure themselves that in case of necessity their citizens

should at all times find medical aid at hand. Although
from the information that has reached us it is not certain

that free treatment was exclusively for the poor, it may be

assumed that this was practically the case and people of

* Xesophon : Memorab. iv, 25.
— Plato: Gorgias, c. ic, 70.

—
Folitikos, c.

2, 37.
—

Cf. also Bocuii: Staatshaushalt ilcr Aihsner i, c. 21.

f C. Wescheh and P. Foucaut: Inscripliuns a Delplies, Paris 1863, p. 20,

No. if).

X Cf. Vercouthe :

'" La Mcdecine jiublique dans ranticjuite grecque
"

in the

Revue Archeologique, Paris 1880, Ser. ii, T. 39, p. 332.
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means showed their recognition of the doctor's services by

presents.

Just as the Greeks originated the institution of public

medical officers, so too did they take care that their troops
were provided with doctors. LvkurgOS considered this

an important matter and appointed medical officers to the

Spartan army."*^ Among the " ten thousand " commanded

by XenophoN there were eight military medical officers.f

TheSSALOS the elder son of HiPPOKRATES must have been

practically a military medical officer for a certain time, and

the author of the HlPPOKRATlC treatise "on the Doctor"

writes " that the doctor grives himself the best trainine in

surgery by entering on service with an army :

" and he also

takes occasion to remark that already a distinct literature

of military medical science existed, in which the wounds-

met with in war were described. J The Army of ALEXANDER
of Macedon was accompanied by Philippos of Akarnania,

Kallisthenes of Olvnthia, Glaukias and AlexippOS—all

celebrated doctors of that period.

The medical profession enjoyed high consideration. The

expression of HOMER§ "that a single doctor is as valuable

as many other men put together" was held to be true at a

later period also. Doctors who distinguished themselves by
unselfish devotion and remarkable performances in their

calling and deserved well of their country w^ere rewarded

with eulogies and honours. On the bronze tablet of Idalion

which dates from the 5th century B.C. the services of the

doctor OnasilOS are commemorated : he served in war witli

his pupils gratuitously and received in consequence a grant
and exemption from taxes.

1|
The Athenians are reported

to have overwhelmed HiPPOKRATES with honours, initiated

* Xenopiion : on the Government of Sparta, c. 13.

t Xenopiion : Cyiopaed. i, (>, 15.— Anabasis iii, 4, 30.

J lliFHOKiiAi F.s
lip. cil. T. ix, 220.

§ Ilias xi, 514.

II
M. Schmidt: Dcr Inschiitt von Idalion, jcna 1875, and Sammlunij.

Kyprischcr Insclniftcn, 1876, Taf. i.
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him into the Eleusinian mysteries at the public expense,

crowned him with a golden crown, and distinguished him

in other ways."^ The doctor EUENOR who, as is stated in

an inscription of the year 388 B.C.,t
"
being entrusted by

the people with the superintendence of the preparation of

medicines for the public latreion, for this purpose has

devoted a large sum out of his private means and has

treated many sick people gratuitously," was publicly praised

for this act and was honoured with a wreath and by having

conferred on him rights of citizenship. In the inscription

of Karpathos which WescherJ ascribes to the end of the

4th or beginning of the 3rd century B.C. it is stated " that

in consideration that MenoKRITOS, the son of Metro-

DOROS of Samos in his position of public medical officer

has devoted himself for more than twenty years with zeal

and devotion to the care of the sick and has comported
himself with spotless integrity in his professional capacity

and in his private life
;

in consideration further that during

a pestilence which broke out in the town and exposed to

great danger both natives and strangers, by his self-sacrifice

and frugality he contributed chiefly to restore health; in

consideration finally that instead of demanding payment
he willingly lived in indigence, saved many citizens in

dangerous diseases without receiving any reward, as would

have been only right and just, and that he never refused to

visit sick people living in the environs of the town—the

people of Brykontion have decided to honour him and to

adorn him with a golden wreath and to cause this decree

to be proclaimed publicly at the games of Asklepios and

further to confer on him the privilege of participation in all

festivals of the people of Brykontion and to erect to him a

marble statue in the temple of Neptune on which this

decree of the people extolling him, shall be inscribed."

* HiPFOKRATES dp. cil. T. ix, 402.

t Rhangabe : Antiquites helle'n. 1855, T. ii, No. ,:;78.— E. Curtius in d.

Gott. gelehrt. Anz. 1856, No. 196 et seq.

I Revue Arche'ologique, Paris 1863, T. viii, p. 469.
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Certain authors,'^ relying upon the isolated judgments of

doctrinaire philosophers, have considered that the medical

profession since it was practised for money and was classed

amonor the "handicrafts of citizens"-—for so the word

BrjfjLiovpyi'a may be translated — did not meet with its due

share of respect among the Greeks. But Plato says

expressly tliat "the true doctor follows a nobler object

than the making of money
" and that the healing art

even if it is practised for rewards yet is not mercenary.t

Althouo[h he writes in the " Laws "
that the health of the

body does not belong to those goods which are of primary

importance to the State, yet he declares it to be a duty

of the State to take care that able doctors are trained

up.ij;
The amount of esteem given to the doctor

depended, as it always has, upon the individuality of the

doctor himself, his acquirements, his endowments in the

qualities of intelligence and of sympathy, and upon the out-

ward conduct of his life. A slave, who as the assistant

of a doctor acquired an important amount of information

and manifested great devotion and industry, remained

however still in a subordinate dependent position. It

seems moreover that the doctors derived from the slave

class did not have such a technical education as other

doctors but learned their art in a purely empirical manner.
"

If anv one" says Plato " should care to exchano-e some

philosophic conversation with such a man upon the struc-

ture and functions of the body he would assuredly enjoy a

hearty laugh and exclaim :

' Thou fool ! thou art no doctor

but the dry-nurse of thy patients.'
"

§

In judging of a doctor his scientific education served very

certainly as an important point for consideration. Ignorant
and unskilful doctors were laughed at and mocked and given

*
C/. K. K. IIeiimann : Lehrliucli der griech. Privat-Alterthiimer, Heidelberg

1852, iii, S. 192.

+ I'l.ATo: Hc(). i, c. 15, 18.

X PiATo : Laws i, ().
—

Rep. lii, 16.

§ I'l.ATo : Laws iv, 10. ix, 4.
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over to public scorn. In the Hippokratic
" Law "

they are

likened to the supernumeraries in a theatre " who appear to

be actors, are clothed and wear masks like them and yet
are only so in name, not in reality."

^ In another place it

is said that it is with unskilful doctors as with bad pilots.
"

If they alter the rudder and commit a mistake in a calm

sea no one notices it ; but if an adverse wind and violent

storms arise and the ship is cast on shore every one is con-

vinced that their ignorance and mistakes are to blame.

Even so is it with bad doctors, who form a majority among
their professional colleagues. When they are treating

lighter cases of illness, in which the greatest mistakes

may be committed, without serious results ensuing, their

want of skill will not strike the laity ;
when on the other

1 hand they are called to a serious, violent, dangerous case

it becomes clear to every one that they know nothing
i

about it and give wrong .directions." t "Ignorance is a

bad possession, a poor ornament, a constant illusion, a

picture of the fancy, affords no pleasure or happiness, and

is the nurse of timidity and of rashness." X The Hip-

pokratic doctors exhorted their pupils to diligence and

assiduous studv.
" Art is long, life short

"
thev told

them,§ and " the healing art cannot be learned in a

hurry." || They strongly recommended perusal of the

medical treatises and with affecting piety recalled the

honest, if not always successful attempts, which the doctors

of an earlier period made to advance medical knowledge
and to raise it to the rank of a science.^
The intimate relations between medicine and philosophy

which existed before HiPPOKRATES were made still more

binding by him and his school and endured to a later period.
"
Philosophy and medicine have mutual need of one another

^and each is illustrated by the other. The doctor, who is

also a philosopher stands in the highest position" writes a

* HiPPOKRATES
o/). cif. T. iv, 638. § HiPPOKKATES

fy/).
cil. 'I", iv, 4-i8.

t HiPPOKRATES Op. cit. T. i, 590. II
HiPPOKRATES o/). cit. T. vi, 330.

+ HiPPOKRATES
f</).

cit. T. iv, 640. % HiPPOKRATES
'ip. cit. T. i, 59O.
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Hippokratic author."^ Sokrates and Plato had amongst
their pupils several doctors and students of medicine as

may be gathered from the frequent use of similes drawn

from medical science ;
and ARISTOTLE the founder of com-

parative anatomy and the advanced explorer in all depart-

ments of the investigations of Nature wrote f
" most

naturalists seek in medicine the end and object of their

studies and of the doctors those who practise their art in a

scientific spirit begin the study of medicine by working at

natural science."

IN ALEXANDRIA.

The youthful Alexander of Macedon had subdued in a

rapid series of conquests a great part of Europe, Africa,

and Asia. The Thracian and Illyrian races as far as the

Danube, Greece, Phoenicia, Palestine, Egypt, Persia and

the whole of Asia Minor were subject to the sway of

his sceptre; even many Indian states recognized his

sovereignty ;
and from Italy and the Celtic tribes came

embassies to seek his protection and alliance. Already
must his heart, swollen with ambition, have conceived the

daring project of a world-monarchy embracing all the

regions of the earth as far as they were then known. Rut

his sudden death put an abrupt termination to all these

hopes. He died at the age of thirty-three in the vigour of

youth and in possession of a power such as no mortal had

exercised before him. The tragedy of his death is of even

greater significance than his unexampled victories and

successes. His empire fell to pieces as quickly as it had

been built up. Aspiring generals shared in the heritage
and made themselves masters of single provinces. But

only his political creations were demolished. Whatever in

the way of civilization and knowledge had been advanced

by means of him or under his sway remained firm and

bore rich fruit.

* IIii'i'OKnATKS
o/). (•//. T. ix, 232. t A II I STOT I, K : De Scnsu, C. i.
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The contact of the spirit of Greece with the peoples of

the Orient exercised an abiding influence upon both sides.

The Orientals learned to understand Science and Art which

with them were but little developed if at all, and obtained v
the opportunity of acquiring Grecian education and refine-

ment of manner
;
while the Greeks were freed from that

narrow-mindedness which, evidently as a consequence of

their small political commonwealth, had resulted in an over-

estimation of themselves and a contempt for foreigners.

Hellenism drew from this source that cosmopolitan colour-

ino" which distina;uished the efforts of the later Greeks.

Art and Science derived from this acquaintance with

foreigners many suggestions and improvements ; espe-

cially so the natural sciences,— Zoology, Botany, Compara- /
tive Anatomy, and Materia Medica. These received a rich

influx of material from lands thrown open to discovery,

which, arranged and sifted by able hands, facilitated and

promoted the carrying on of systematic work in these

branches of knowledge. ALEXANDER'S dreams of future

political power were soon forgotten. Only the plan of

making Egypt the central state, and Alexandria—named

}

after him—the capital of the world-empire he strove to

i create, was carried out, though in a manner quite different

from his intentions. Egypt was indeed not the political, but

the intellectual, centre of nations and undertook the part of a.

dispenser of civilization, being especially called to this, as

much by its situation as by its possessing a history of

thousands of years. The princely family of the PTOLEMIES,

on whom after ALEXANDER'S death the dominion of the

Nile valley devolved, were of Greek descent and remained

true to their Greek character in their new home.

While the trade and industry of Egypt flourished and

her ships sailed as far as Madeira westwards, and east-

wards to India and Persia, Arts and Sciences were

nurtured at home and Greek culture was diffused. The

Ptolemies brous^ht artists and learned men from Greece V
to their court

;
caused magnificent buildings to be



74 ANCIENT TIMES.

erected, adorned their residences with the choicest objects

the world could produce, and supported the sciences with

royal liberality. They laid out botanical and zoological

gardens, founded libraries, and created the Museum and the

f Serapeum,^ two institutions in which learned men received

accommodation and maintenance so that they might devote

themselves to scientific studies without having to give

their attention to providing the daily necessaries of life.

These edifices contained, besides day and night apartments,

great halls for meals and covered colonnades adorned with

pictures, opening on to spacious courts and shady pleasure

grounds.t The great libraries, in founding and extending
which no expense was spared, stood adjoining, and no

doubt in organic connection with them. Ecclesiastics of

high rank exercised supreme control over these institutions

and in conjunction with the heads of the several depart-

ments—into which the whole was divided according to the

sciences pursued
—exercised administrative power.

The Museum lay in immediate vicinity to the royal palace

and was even treated as a part of it. The Serapeum was

situated in a more remote part of the town and ranked after

the Museum in importance. The library of the Serapeum
was not so rich as that of the Museum. The loftv well-

lighted halls of the libraries, in which the statues of

celebrated men of learning were erected, contained many
^ thousand papyrus-rolls of the most important works,

especially of Greek literature. As to their number,
accounts differ : while Ammianus and Gellius, for

instance, estimated the whole of the papyrus-rolls of the

Museum-library at 700,000, EpiPHANlUS reports that the

number only reached 54,800. J The learned men who lived

in the Museum and Serapeum formed societies like our

* G. Partmey: Das Alexandrinische Museum, Berlin i8.^S.
— Fr. Kitsch i. :

Die AKxandrinisclien Bibliotheken, Brcslau i8.;8.

t Sthauo xvii, I.

X Ammian. xxii, 16.—A. Geli.ius: Noct. Attic, vi, 17.
—

CJ'. also Parthey

of), cil. S. 77.
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Academies. In friendly intercourse and in free conversa-

tion tliey discussed the scientific questions which had been

suggested to them by reading or observation. Their princely

patrons took a stirring interest in their investigations and

encouraged them by large stipends and rich presents. They
busied themselves with grammar, with criticizing the texts

of the manuscripts contained in the libraries, with the art

of poetry, with music, history, philosophy, mathematics,

mechanics, astronomy, geography, the natural sciences, and
medicine. But these "

priests of the Muses," as Theokritos
calls them,'^ did not live only for research : they devoted their

time also to teaching. Students from all countries inhabited

by Greeks came to Alexandria in order to obtain there the

best instruction for their future professions. The Museum
and Serapeum were thus not only academies but also high
schools. Information is unfortunatelv wanting concerningr

the relation of these to the institutions which served the

purpose of teaching medicine.

Two medical schools arose in Alexandria founded by
different persons but alike, or nearly so, in the scientific V
principles guiding them. Both took their stand on the

doctrines of the schools of Kos and Knidos and made the

scientific acquisitions of these the foundations for their own

investigations. At the head of one was HEROPHlLOSf and
of the other ErasISTRATOS.

The former was born about the vear 300 B.C. at Chalcedon.

His teachers were ChrysippOS of Knidos who made himself

remarkable for rejecting the too frequent employment of

blood-letting and drastic medicines, who tried to set limbs by

bandaging and who recommended
]: vapour baths in dropsy,

and PraxagoroS of Kos one of the most copious medical

writers of that period. § HerophILOS attained to such

importance that no less than four doctors of ancient times

*
IdVlI. xvii, V. 1 1 2.

t K. T. H. Maux: Herophilus, Karlsruhe und Baden 1838.

t Gai.en op. cit. T. iv., 495. xi, 148, 230, 252.

§ C. G. KiJHN : De Praxagora Coo. progr., Lips. 1823.
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undertook the task of writing his life. His most eminent

services lay in the sphere of anatomy. He was at pains

to fill up an essential gap in the Hippokratic teaching by

submitting the nervous system to a careful examination,

and he succeeded in throwing some light upon this

hitherto but little investigated department of Anatomy.
He described the membranes of the brain, the choroid

plexuses, the venous sinuses, the torcular Herophili

(named after him), the cerebral ventricles and the calamus

scriptorius which was so called by him
;
he traced the

origin of the nerves to the brain and spinal cord and recog-

nized that the nerves transmit sensation and motion."^ He
also gave attention to the structure of the eye, described

the vitreous body, the choroid, and the retina, drew atten-

tion to the singular form of the duodenum and noticed that

the coats of the arteries are thicker than those of the

veins.t How exact he was in his anatomical investigations

is shown by his observation that the left spermatic vein in

certain cases joins the renal vein.;}; He recognized various

forms of the pulse according to its volume, strength,

frequency, and regularity and laid the foundation for a

scientific treatment of the indications afforded by it.§

Herophilos had also remarkable experience as a surgeon,
as is seen by his remark that dislocations of the femur

relapse after reduction on account of the destruction of the

li^amcntiim teres at the time of injury. ||
He recognized

the cessation of menstruation when pregnancy exists and

composed a text-book of midwifery, in which subject

he is said to have imparted instruction.^ Throughout, he

held himself bound to the principle that in practical

medicine a man should not be contented with theoretical

* Gai.kn op. cit. i. ii, 712, 7.?i. iii, 708. xix, _^.:io.
—Rufus op. cit. p. 15:5.

I'lutahcii: de placit. philos. iv, 22.

t Rufus op. cil. p. 154, 171.— Gai.kn op. at. T. ii, 572, 780. iii, 445.

\ Galen op. cit. ii, 895.
•

§ Gai.kn op. cit. 'I. viii, 51)2, 956, 959.
— Pmnius: Hist. Nat. xi,88. xxix, 5.

II
OitiuAsius op. cit. iv, 233.

If Gm.es op. cit. 1'. ii. 150.
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information, but should look upon experience alone as really

important."'^ StoB^US relates that HerophiloS answered

the question, who is the best doctor, thus :

" He who knows

how to distinguish the possible from the impossible."f
His contemporary ErasisTRATOS who participated with

him in the fame won by the school of Alexandria

derived his origin from lulis in the island of Keos.

He too had been taught by ChrySIPPOS of Knidos :

in addition to him MetrodoroS, the son-in-law of

Aristotle, is mentioned among his teachers. ERASIS-

TRATOS lived for a long time at the court of the Kine
SeleukOS Nikator where he achieved distinction by a

remarkable diagnosis. AntiochOS, the son of the King,
was ill and ERASISTRATOS recognized by the agitation

which he manifested at the sight of his stepmother that his

disease had been occasioned by the hopeless love he bore

her. J Galen makes the humorous remark, touching this

story, that he is unable to understand the foundation for

this diagnosis, for
" there is no such thing as a lover's

pulse. "§ Like Herophilos, Erasistratos was very

diligent in anatomical investigations. He described the

convolutions of the brain and considered the greater

intricacy of these in man as compared with brutes to be

the cause of the intellectual preponderance of the former

over the latter,
j]

He distinguished the motor from the

sensorv nerves, but thought that the former arose from the

membranes, and the latter from the substance, of thebrain.^

He recognized the bronchial arteries, assumed an anatomical

connection by anastomosis between the arteries and the

veins and described the valves of the heart so accurately
that Galen was unable to add anything to his description.*'^

* Plinius: Hist. Nat. xxvi, 6.

t SxAB.tus: Florileg : Ed. A. Meitiecke iv, 2.

I Pi.uTAKCH : Vita Demelrii, c. 38.
— Pi.inius ; Hist. Nat. xxix, 3.

§ Galen op. cit. T. xiv, 631.

II
Galen up. cit. T. iii, 673.

^ RuFUS'/^. cit. p. 185.
** Galen op. cit. iii, 465, 492. v, 166.
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Most remarkable of all is his recognition of the lacteal

vessels,''^ the functions of which he evidently could not

know or at most could only surmise : science had to wait

for this for nearly two thousand years. His attempts to

explain digestion and other physiological processes in a

mechanical way deserve also due recognition : and those

too made for the purpose of discovering the origin of

diseases by pathological dissections.t

HerOPHILOS and Erasistratos were undoubtedly
assisted in their anatomical investigations by much impor-
tant work previously done, as by that of DiOKLES of

Karystus whom Galen mentions with praise: J but above

all they owe their extraordinary results to the circumstance

.that the Egyptian Kings placed at their disposal, in any

(quantity they wished, human subjects for dissection. They
even had the opportunity of opening living men ! Criminals

from the prisons were handed over to them for this purpose
" so that they could study the particular organs during life

in regard to position, colour, form, size, disposition, hard-

ness, softness, smoothness and superficial extent, their pro-

jections and their curvatures." They justified these vivi-

sections in this way, saying
"

it must be permitted to

V^ sacrifice the lives of a few criminals if by doing so a per-

manent advantage accrues to the lives and health of manv

worthy men." Their opponents replied to this "that it is

not only a cruel practice and degrades the healing art, which

should serve as a blessing to mankind, not as a torture, but

is also superfluous, since the people whose abdomens have

been ripped up, diaphragms cut away, and thoracic cavities

opened, die before it is possible to make scientific experi-

ments on them."
•^

The pupils and followers of these two

* Gai.en op. cil. T. ii, 649. iv, 718.

f CjALF.n
of),

cil. T. xix, 37.V
— Cei.sus : PiDem, and. iii, 21.— DiosKoiiions,

Ell. C. Spiengel, Lips. i8jo, T. ii, p. 72. C;Ei.ius Al'kei.ianus ; de chron. iii,

S. V. 10.

X Gai.kn op. cil. T. ii, 282, 716.

§ Ciii.sus : Proem.—'I'imjtli.i.ian : de aninia, C. 10.
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leaders of the Alexandrian school neglected, unfortunately,

the exact methods of inquiry which HeroPHILOS had carried ,

to remarkable results, and trod the convenient, easy paths of;

speculation. Only a few like the anatomist Eu DEMOS, the

doctors BacCHIOS of Tanagra and Mantias who did good
service in materia medica, the obstetricians DemetriOS of

Apamea and ANDREAS of Karystus, who gave a compre-
hensive and fairly complete exposition of the various causes

of difficult labour, the surgeon PhiloxenoS and others were

notable exceptions. Certain of them transported their

classes to other localities and founded and fostered medical

schools like Zeuxis at Laodicea and HiKESlOS at Smyrna.
The slight differences between the followers of HERO-

PHILOS and EraSISTRATOS respectively became gradually

less and less : the former distinguishing themselves from the

latter chiefly in being more conservative and in ascribing a

greater authority to the writings of the Hippokratic authors

which they furnished with commentaries. But both schools

were doomed to destruction inasmuch as they ceased to

strive, by independent investigations, after an increase of

knowledge and confined themselves to holding fast to

theories which had been handed down to them and which

gradually congealed into dead formulae. "Truly it were

easier" writes Pliny "to sit and listen quietly in the

schools, than to be up and wandering over deserts and to

seek out new plants every day."
^

Under such circumstances it was not surprising, that

thinking doctors forsook these dogmatists and swore

allegiance to an empiricism which, though certainly

not promising a solution of physiological and patho-

logical problems, satisfied the requirements of medical

practice. Under the influence of the scepticism which,

started by Pyrrhon and extended by Karneades the

founder of the so-called third Platonic Academy, had

reached a commanding position in the world, they arrived

at the opinion that on this earth there is no certainty, no

* Pi.iNius: Hist. nat. xxvi, 6.
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real knowledi^e concerning plienomena and that probability

is the highest limit that human understanding can reach.

They thus resigned the most beautiful hopes which have

/animated scientific effort, and pronounced such effort to be

without prospect. The Empirics neglected anatomy and

''physiology, declaring the study of them to be superfluous

and unfruitful
; they did not concern themselves at all

about the essential nature of diseases but were satisfied

with observing their symptoms, discovering their imme-

diate causes, seeking remedies and trying which appeared

adapted to effect a cure. In this they allowed themselves to

^ be guided chiefiy by experience and moreover did not confine

themselves to consulting their own previous observations

but also had regard to those whichhad been made by others

and which in course of time had become historical. When

they met with previously unknown symptoms a course of

treatment was adopted which had been tound to be useful

in cases of a somewhat similar character. In thus adding
the decision per analogiavi to that by experience and that

by history they completed the so-called empiric tripod.

The Empirics gave their attention chiefly to practical

medical science. Materia medica, midwifery and surgery
were by them essentially improved. The method of perform-

ing lithotomy, as described by Celsus, we owe to them.

Even flie first attempts at lithotrity, which were undertaken

by AmmoNIOS, date from this period."^ Materia medica was

enriched by the works of NlKANUER and of Kratevas
who dedicated his book upon the medicinal properties of

drugs, which was furnished with coloured drawings, to

King MlTHRiDATES of Pontos. Besides these, Philinos

a pupil of Herophilos, Serapion, Glaukias and Hera-
Ki.iDES of Tarantum were among the well-known repre-
sentatives of the Empiric sect.f While the sciences in

* Cf.i.sus vii, 26.

t Cii. Dahkmberc: (Histoirc des sciences meilicales, Paris 1870, 'I", i, p. 159)

has ariaiigid in chronological order, beside i;ne another, tiie adherents of this

and of llie two doijinatic schools in Alexandria.
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Alexandria flourished and prospered, protection was

offered them in other places in which they were soon to

make themselves homes. The princely families of the

Seleucid^ in Syria and of the Attali in Pergamos vied

with the Ptolemies in their guardianship of intellectual

treasures. The Attali founded both elementary schools*

and institutions for the learned like those in Alexandria

and their library was, after that of the Museum and that of

the Serapeum, the most celebrated of ancient times. The

opposition which they offered to the PTOLEMIES in the

purchase of manuscripts, led to an order forbidding the

exportation of papyrus leaves from Egypt which was the

indirect cause of the discovery of a durable material for

writing upon, namely parchment, the name of which comes

from Pergamos. The schools, thus founded, attained a high

position and attracted men of learning who distinguished

themselves in textual criticism, mathematics, and especially

in medicine. Pergamos for a long time enjoyed a pro-

minent position as a centre of medical training ;
and

Gale.N one of the greatest doctors and investigators of any

period, received his first medical instruction there.

The last King of Pergamos, the weak-minded Attalus III,

has acquired a bad reputation in the history of medical

science. In continual fear of being poisoned by his

enemies, he desired that effectual antidotes against*poisons
should be discovered and caused for this purpose experi-

ments to be made upon criminals and other persons of

whom he wished to be quit.
" With his own hand he

cultivated poisonous plants, henbane, hellebore, hemlock,

aconite and doryknion in the royal gardens and collected

their juices and fruits in order to study their properties." t

The murderous MiTHRlDATES of Pontos, another of these

royal poison-mixers devoted himself to a similar pastime:
he daily took some poison in order to accustom himself

gradually to the use of the same. These experiments
* Th. Mommsen : Kiim. Geschichte, Bd. v. S. 334.

t Plutarch : Vita Demetrii, C. 20.

G
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although undertaken at the instance of madness and cruelty,

had this advantage for medical science, that they led to a care-

ful examination of the properties and powers of many sub-

stances ;
and the statements of medical authors of a later

period testify that they were not unproductive of results.

The benevolent protection which was extended to the

sciences by the first PTOLEMIES was changed later into

indifference and mistrust, and gave place at last to a

feeling of hatred and contempt. The seventh PxOLEMY

y drove men of learning from Alexandria and shut up their

institutions. When these were reopened at a later

period, they bore the signs of decay on their face. The

appointments for learned men at the museum were now

held at the caprice of the Prince and served as rewards

•<g^
for flattery and base services. The biting words of TiMON

of Phlius might have been said of this period.
" that the

museum is a great food-trough in which scribblers fatten

and quarrel about things they do not understand."* Under

the Roman dominion it came to such a pass that athletes

were nominated as members of the museum. The cele-

brated libraries were partly destroyed by fire, partly plun-

dered by the foreign conquerors who came to Egypt. Some
of their literary treasures reached Italy and Constantinople,

and served to found or enlarge the libraries formed there.

What remained must, at the capture of Alexandria, have

suffered mutilation at the hands of the Arabs or have been

destroyed by the Christians.

In the year 389 the temple of Serapis was changed into

a Christian Church, and in the Serapeum
"
monks, so-called,

took up their abode
;
who" as EuNAPiOs writes "

in their

figures resembled men but in their manner of living
—

swine." t lb' must surely have had in his mind unclean

Oriental monks and not highly cultivated people like the

Benedictines of our day. The medical schools in Alexandria

maintained their prominent position under the Roman

* Atiii:na:os: Dei[>nosophistae, i, j). 11, Hasil. 1535, Ed. Bediotus.

f EuNAi'ios ill ;t;lcs i, p. 43, in I'arlhcy «}i. cit. S. 102.
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dominion and even improved it, probably contributing

inaterially to that remarkable expansion which the art of

healing experienced under the Arabs.

MEDICINE IN ROME.

The Italian peninsula formed for centuries the scene of

embittered quarrels and feuds, the final result of which was

the subjection of isolated communities to the Roman
dominion. The small rural states, which by degrees were

swallowed up in the general Roman commonwealth, had

devoted but little attention to the arts and sciences, and the

Etruscans only could show any pretence to acquisitions of

civilization containing germs rich in promise of future

development. The science of medicine exhibited a

character partly theurgical, partly empirical. Prayers,

offerings, mystical and magical sentences, and invocations

of deities-, along with certain potent simples, the action of

which chance had taught and experience confirmed, formed

the principal materia medica of which the people availed

themselves in sickness. Some knowledge of the treatment

of wounds they also possessed, as well as of such subjects

as the arrest of bleeding and the cure of fractures and

dislocations. SeneCA '^ characterizes the position of the

healing art of that period appropriately in the words :

medicina quondam paucaruin fuit scieniia herbarum

quibus sisteretiir fluens sanguis, vulnera coirent.

A real medical profession did not exist, and good friends,

charitable women, and true devoted servants afford(;d, as in

Homer's time, in case of necessity the required help. The

Romans considered that the foundation and extension of

their political power were the only employments which

claimed the enlistment of the energies of the nation.

Having concern with things of inferior importance such as

the healing art appeared to them opposed to such aims.

The sum of medical knowledge was from this circumstance

*
Fpist. Qv

y
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not added to by them and the practice of the art remained

in the same hands as before. To be sure the inspection of

entrails, which the Haruspices undertook might have been

able to serve for imparting information of an anatomical

nature, but these priests lacked the necessary training and

in their investigations they kept in view not scientific aims

but mystical religious exercises which predisposed them to

find peculiarities even where none existed. Notwith-

standing this, the numerous expressions in anatomical

terminology^ which are borrowed from the Latin tongue

point to the fact that the Romans knew and were able to

distinguish from one another the most imjjortant organs of

the body. But only very loose relations existed between

anatomy and the practice of the healing art.

The Roman father of a family as he appears before us in M.

PORCIUS Cato, had his book of recipes which he consulted

in cases of sickness affecting his family, slaves, or domestic

animals.t In this, besides many superstitious magical

formulae, all manner of expedients were detailed for use

against internal affections and the treatment was sketched

which was to be employed in injuries, fractures, disloca-

tions, wounds, abscesses, fistulae, nasal polypi and many
other complaints. Great importance was ascribed to

dietetics, and certain domestic remedies, such as colewort,

stood in high esteem. J Even wine was frequently used

for these purposes and Cato " whose virtue" as Horace
writes " often grew warmer under the influence of good

wine,"§ recommended it as an addition to various remedies.

The patriarchal custom of the father of the family being
also the family doctor, naturally disappeared with the

development of the healing art and formed certainly an

exception even in Cato'S time.

• Rene Biiiau :
" Introduction de la medecinc dans Ic Latium ct a Home" in

the Revuf aich6ol., Paris, 1885, Ser. iii, T. 6, j). 19;.
—

jos. Hvirri. : Onoinato-

logi.'i anatomica, Wicn 1880.

t I'l.isius: I list. nat. xxix, c. 8.— I'i.utahch : Cato major, c. 2,^.

J I'l.iMis: Hist. nat. XX, c. 33.

§ Od. iii, 21, Ad amphoram.
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The increased demands which were made upon the

knowledge and skill of those who professed the art of heal-

ing and the great advances made in political and social con-

, ditions justified the education of a distinct medical class.

Unfortunately historical information fails us as to how
this process was brought about. May we not suppose that

the want of assured medical assistance which was ex-

perienced in the frequent military expeditions of the

Romans, exerted an influence in this direction ? In the

most ancient times the soldiers used to dress each other's

wounds and carried with them bandages for this purpose.
Each took his share in carins: for the wounded ^ but the

medical help which they received appears to have been

inadequate, so much so that after the battle of Sutrium

(309 B.C.) more warriors were lost by dying subsequently
of wounds than were killed in action by the enemy.f

Yet it is certain that at that time the healing art was prac-
tised as a profession in Rome. This is demonstrated not

only by the testimony of the authors of antiquity, J who on

various occasions make mention of doctors, but also in a

convincing manner by numerous other facts. The Lex

Aqiiilia made the doctor who had neglected a slave after

an operation responsible if he met his death in conse-

quence. § Plut.-\RCH
II relates, that among the persons

attached to the Embassy which the Romans sent to

Bithynia there was a man on whom the operation of tre-

phining had been successfully performed, and even in the

twelve law-tables of Numa mention is made of teeth

artificially bound together with gold thread.*^ On the other

hand Plinv*'^ plainly affirms that Rome for many centuries

did without doctors though not without medicine {sine

* 'I'acitus: Aiiiial. iv, 63.

t Livius viii, .^6. ix,32. x, 35. xxx, .^4.

\ Dion. Hai.icahn. i, 7Q. x, 5_v
— Livius xxv, 26.

§ Institut. iv, tit. 3. § 6 and 7.

II
Cato major, c. 9.

^ Cicero: de leg. ii, 24.
** Plinius: Hist. nat. xxix, 5.
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7nedicis, nee famen sine medicina). But lie meant by this

only to say that in Rome until the immigration of Greek

doctors of whom he soon afterwards speaks there were

really no persons who deserved the name of doctors and he

remarks that Greek medicine was expected with joyful

eagerness but that when a man came to make its acquaint-

ance, he was undeceived about it [Mediciude vero etiam

avidiis, donee expertam damnavit) ;
he corrects himself in

a later passage by saying that the calling itself was not

alluded to so much as the particular kind of practice then

carried on."^

The Greek influence had made itself felt in Rome long:

before Romans were acquainted with the scientific acquire-

ments of Greek doctors ; and it is indicative of the mode
of thought of that period that this influence showed itself

first in the sphere of religious mysticism. Already, at

an earlier period, the Romans, during severe epidemics,
^^ had had recourse to the oracles, and to the health-

deities of the Greeks, who were propitiated in conjunc-
tion with their native Gods. A temple was dedicated

to Apollo as Healer during a pestilence which raged
in Rome in the fifth century B.C.f In the year 291

B.C. the service of ASKLEPIOS was transplanted froni

Epidauros to Rome
;
a proceeding which has been enlarged

upon by various authors with poetic ornamentation and

even glorified by the painter's art.
J:

In the year 154 B.C.

a Collegiiiyn ^sculapii et Hygei.v was erected in Rome,
the document of foundation of which has been preserved
in an inscription found in the Garden of the Palestrine

Palace. § As Rome after the Punic wars grew up to that

*
P1.1 NIL'S

<)j).
cil. xxix, 8.

t Livius iv, 25, 29. vii, 20. xl, 51.

t Vai.kh. Maxim,
i, 6, 8, Liviusx, 47. xxix, 22.—Oviu: Mctam. xv, v.

626-744.
— Panokka : Asklepios und die Asklepiaden, Berlin 1840. S. 52 u.

Tafel ii. 3.
—Bottigeh in K. Spuknckl's Beitriigen z. Gescli. d. Med., Halle

1795, i, 2, S. 16.^ et acq.

§ SpoN : Kccherclus curieuses (l'aiiti(]uite, Lyon 1683, p. 326. 34,^ and re-

printed by j. Hdskndaum : K. Spiengd's Versuch i iiier Geschiclite d. Arznei-
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world wide power which was able to contest successfully
the supremacy over the Mediterranean and the lands on
its shores, the immigration from abroad increased to a

remarkable extent. Whoever by birth, ability, talent, or

knowledge overtopped his fellows, betook himself to the

City on the Tiber, since there he might hope soonest to

bring his superiority to a profitable recognition. Thither

flocked a herd of adventurers seeking their fortunes, and

leaving no stone unturned to accomplish their object, as

well as that vast multitude of slaves who were drawn by
rich Romans from abroad in order to minister to their

increased luxury. The inordinate enjoyment of sensual

pleasures resulted in new vices and new diseases against
which help was sought at the hands of foreign doctors.

The Greeks, as heretofore, formed the largest contingent
of the foreign immigration : their tongue and culture were

widely diffused in Rome. Nothing illustrates the import-
ance possessed by Hellenism at that period more, than j,

that Cato himself, that despiser of all appertaining to

Greece, felt himself impelled to study its language and

literature, and that the same General LuciUS /Emilius

Paulus, who conquered the Greeks on the field of battle

caused his children to be educated by Greek teachers.

Only on the arena of politics and in war did the Greeks

yield to the Romans : in a competition of intellects the

Greeks were victors.

Graecia capta ferum victorem ct-pit tt artes

Intulit agresti Latio.*

Education and medical science experienced in Rome the

most important modifications from this cause. The won-
derful advancement which medical science owed to the

Greeks make it intelligible that every effort was made to

profit by their knowledge and skill in this sphere. The Greek

kunde, Leipzig 1846, S. 20S Anm., and G. Pinto: Storia della Mediciiia in

Roma, Koma 1879, p. 191.
* HoRATius: Epist. i. I, V. 156.
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doctors were sought out in Rome and their Roman col-

leagues were compelled to pick up special information in

Greek medical literature if, in the struggle for existence,

they did not wish to be worsted. The medical art of the

Romans, so far as it took its rise on a national foundation,

yielded before the influx of Grecian science and, like all

civilization of a lower character when absorbed by that of

a higher, left its traces behind only in popular tradi-

tion. Professional medicine in Rome was henceforward

Greek. Its practice was founded on Greek writings and

u, its prominent representatives belonged to the Greek nation.

This preponderance was maintained even until the later

periods of antiquity. The Romans have never acquired
for themselves an independent position in this sphere of

intellectual activity and their best medical works possess
the value merely of collated treatises for which the crea-

tions of Greek genius served as a copy.
The Greek doctors who were the first to migrate to Rome

were not, it appears, the most respectable mt-mbers of their

profession. Offensive in consequence of their foreign
manners and of their bias towards quackery, which how-

ever natural in their oriental home was opposed to the severe

customs of the Romans, they soon made themselves despised
and hated for their covetousness and boastfulness. Certainly
but few of them were inspired by enthusiasm for their art or

by love of their fellow-creatures : pursuit qf riches and plea-

sure attracted the majority of them from their home to foreign

lands. The grave accusations which Cato made against

them, even if exaggerated, were not wholly undeserved. "'^

The doctor Archagathos (a good beginning!) who
came from the Peloponnesus to Rome about 219 B.C. at once

attracted public attention. His surgical operations excited

such a sensation that the Senate conferred Roman citizen-

ship upon him and at the jMihlic cost bought a consulting
room for him in a populous quarter of the city. But his

love " of cutting and burning" and ])erhaps some unsuc-

* I'l.iNius dp. fit. xxix, 5, 7. 8.
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•cessful results of operative treatment, soon deprived him of

the confidence of the people who now called him not a

surgeon but an executioner {Carnifex).*
The Bithynian doctor ASKLEPIADES later on attained a

prominent position, having settled in Rome in the time of

POMPEV. Possessed of a thorough general education, en-

dowed with unusual intellectual gifts, an acute, penetrating

understanding, and rich experience of life, he soon raised

himself above the crowd of ordinary doctors. His polished
manners in society, his trustworthy courteous aspect in con-

junction with his gifts of speech, which enabled him to give

appropriate expression to his unbounded self-confidence,

provided him with an introduction to the highest circles of

Rome and procured him the distinguished friendship of such

men as CiCERO, L. Crassus, Marcus Antonius and others.

King ]\IiTHRiDATES sought by promises to attract him to

his Court, but, as ASKLEPIADES declined his invitations,

had to be satisfied with the transmission of his writings.
ASKLEPIADES preferred to remain in Rome where he

acquired great riches and was honoured " as one sent

from Heaven." He knew well how to maintain, and
if possible, to enhance, the high opinion ente'rtained

of him by the people and disdained no means to this

end. Thus he ' restored a man to life
'

whose obsequies
were actually about to be carried out. With quackish
boastfulness he declared, that people might cease to con-

sider him a doctor if he were ever taken ill himself
;

and Death was so good as not to give him the lie, for he

died from the fall of a ladder.f Like other people of

his disposition ASKLEPIADES disclaimed any authority and

believed only in himself. He rejected the dogmatic

teaching of his predecessors and contrived a medical system
of his own founded upon the atomic doctrine of the

* Pi.iNius op. cit. xxix, 6.

t Pi.iNius dp. at. vii, 57. xxvi, 7, 8, q. Ciceho : de oratore. i, 14.
—

Apli.eil's: fioiiil., c. ig.
— Skxt. Empir. ad logic, dogm. i, c. 91, ad. mathem.

iv, c. 113 etc.
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Epicureans as the latter had received it from Demokritos

and in a somewhat modified form from Heraklides of

Pontus. He taught that the human body is compounded
of atoms having no constant shape and subjected to

continual motion and change, and of spaces lying between

them which allow the movements of the juices and alsa

transmit sensation. He attributed health and sickness ta

the activity and disposition of the atoms and their relation

to the spaces between them."^ The human soul appeared
to him as the result of the activity of thought. He said

that it is, as it were, a breath which penetrates every part

of the body, and, in no manner, has its seat in any particular

organ ;
an assertion which has given an opportunity to the

ecclesiastical author Tertullian of indulging in some

insipid witticisms.f The materialistic ideas, which at the

same time found an eloquent advocate in the poet

Lucretius, had many friends and adherents among men of

intellectual advancement. Asklepiades sought to combine

them with the moral philosophy of the Stoa in order that

they might give no offence to natures spiritually endowed.

In this way he insured for his teaching the applause and

admiration of the educated laity while the doctors were won
over by the preference he showed for the humoral pathology.

The defective views of physiology and pathology afforded

by the theory of juices of the Hippokratic writers could not

satisfy thinking doctors. When AsklePIADES suggested
the part played by the solid structures of the body, the

matter appeared obvious to them. In this, as also in

introducing materialism into medicine he rendered great
services to the development of that science. His

therapeutic principles culminated in the doctrine that the

doctor must so act as to make his patient well quickly,

safely, and in an agreeable manner. He was opposed to the

misuse made by the doctors of his time, of drastic purga-

* Caki.. AuREi.iANUS : de acut. i, 14. r^.

f Teiitui.i.ian : de aiiinia, c. i-;.
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lives, emetics, and sudorifics and recommended in tlieir

stead chiefly active and passive exercise of the body,

frictions, baths, the drinking of cold water, clysters and

other similar remedies combined with a strict regulation of

the diet. To induce sleep he caused his patients to lie in

hammocks which were put into gentle swinging motion. In

croup he recommended the performance of tracheotomy,"^

as others before him had done.

The teachings of ASKLEPIADES were more extensively

elaborated by his pupils and adherents and formed the funda-

mental tenets of the medical sect called the Methodists. ^

The actual founder of this, ThemisON of Laodicea a pupil

of ASKLEPIADES, undertook the task of adapting the

philosophical system of his master to the comprehension
and requirements of practical doctors. He said that

diseases indicate either a state of increased or diminished

tension, or else a state involving a mixture of these two-

conditions, manifested by the organs, at various times, in

the way of exalted, impaired, or otherwise modified

secreting activity.t The characters common to all diseases

were called "Communities" and to attack them by
remedies which possessed an opposite action was decided

to be the proper aim of medical treatment. The Methodists

confined themselves to treating the general symptoms of V
diseases : to investigate their seat and origin they con-

sidered superfluous and almost hopeless. They busied them-

selves chiefly with Semeiology and Therapeutics and

directed their attention by preference to questions con-

nected with practice. Their doctrines were so simple and

easy to learn and so conveniently carried out that they
found a ready acceptance' with the majority of doctors.

But such as cherished the interests of science could not

i

fail to observe their deficiencies. The Community-doctrine w
1 which sought to explain everything according to a pattern
!

*
Cici.sus ii, 14. iii, 4. iv, 19.

— Caki.. Auiun,. : de acut. i, 15. iii, 4, 8. —
Plinius: Hist. Nat. xxvi, 7, 8, 9.

t Celsus : Piaef.
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model, and which not only left unanswered questions of

scientific theory but seemed unprolitable in practice, was

bound to prove itself as superficial and untenable in

time as was the immature materialism which pretended to

have found a solution of the problem of organic life in a

fortuitous concourse of atoms.

For this reason intellisfent men embraced an eclecticism

which sought to combine the Greek philosophy of nature with

the humoral theories of the Hippokratic writers and the tissue

pathology of ihe Methodist school, and, by the adoption of

the Pneuma—a spiritual element pervading the body and

denominating it,
—to fill up a broad gap in the various medical

systems. The doctrine of the Pneuma was by no means new :

w it was already pointed at in the Hippokratic writings, dis-

cussed at length by the Peripatetics, applied by ErasiS-

TRATOS to explain many processes in the human organism
and at a later period dragged again to the front at the Stoa.

Certain doctors, as for instance Athen^US of Attalia,

ascribed such a prominent part to the Pneuma, that they

have been characterized as " Pneumatists." In medical

practice the Eclectics took their stand upon a foundation of

facts and saw in experience the only true and certain guide
for conduct in their craft. Yet they did not assume an

indifferent or hostile attitude towards scientific investiga-

tion but favoured the same, and made progress themselves

in paths, such as those of anatomy and physiology, the use

of which in practice was not immediately apparent.

Eclecticism was prepared for and led up to in an efficient

manner by the writings of the Encyclopaedists which set

forth in a connected form all that had been achieved in the

preceding periods of civilization in the different paths of

intellectual effort. Besides philosophy, history, politics,

military science, geography, the natural sciences, agricul-

ture, painting and sculpture, etc. they introduced medicine

also into the licld of observation. Their writings on

thi.s subject bring into review all the medical knovvledge of

that period and are so much the more valuable in that they



MEDICINE IN ROME. 93

contain a multitude of extracts from medical works which

have been lost. The best known Encyclopaedists were
M. Terentil'S Varro, A. Cornelius Celsus and the

elder Plinw The last mentioned in writing his natural

history made use of not less than 2,000 books as he

himself relates "^ and Celsus in his work on Medicine

which by its elegant expositions and classic language
ranks with the best examples of Roman literature, gives
us some, if insufficient, recompense for the great number
of medical works of the Alexandrian period of which an

envious fate has robbed us. Eclecticism developed into an

organic whole, instinct with life, uniting the advantages of

the other medical systems in itself without their deficiencies

and faults. Holding fast to the traditions of past ages but

free from that pedantry of the schoolmaster which regards

every departure from the beaten track as wanton risk, it /'

was admirably adapted to encourage activity in research

among individuals and to render possible the advance of

science. Eclecticism was a want,—a necessity,
—for medical

science if it was not to be reduced to the dead level of rude

empiricism or one-sided methodism. It is thus easily com-

prehensible that it obtained dominion in medicine. The
doctors attached themselves to it with enthusiasm and

medical literature received an eclectic colouring. Even
the teaching of Galen which during fifteen centuries of

the history of the world passed in medical matters as the

highest and as an almost infallible authority was in its

origin nothing but a purified eclecticism. It certainly soon

obtained the power of standing alone and erected itself into

a compact system through the creative power of its founder,

who disclosed a crowd of facts to medical science and

opened for it new paths.

Galen was born in the year 1 3 1 of our era at Pergamos the

future seat of government of the Attali. His father the archi-

tect Nikon was an able and educated man who possessed
sound acquirements in mathematics, physics, and the natural

* Plinius op. cil. i, praef.
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sciences. With loving care he superintended the education

of his son and paid particular attention that he should be

instructed by distinguished teachers. Furnished with an

admirable preliminary training, Galen began in his 17th

year his medical studies. He lirst of all attended the medical

school of his native town at which the anatomist SatyruS,
a pupil of QuiNTUS, Stratonicus the Hippokratic, the

Empiric /ESCHRION and others were working. On the

death of his father which occurred four years later he left

Pergamos and betook himself to Smyrna in order to con-

tinue his studies there under the guidance of Pelops a

famous anatomist and of Albinus the Platonist
;
he then 1

went to Corinth where he received instruction from another

distinguished anatomist, NUMESIANUS."^ He now travelled

through Asia Minor and Egypt mainly with the object of

increasing and confirming his acquirements in the natural

sciences. In Alexandria where the medical schools and

other institutions of a similar kind were of the first order,

he remained until his 28th year. He devoted himself with

great zeal to anatomy, greater opportunity being afforded

him for this study there than anywhere else.f At the same

time he endeavoured to enlarge and refine his knowledge
in the other branches of medical science. Alexandria was

filled to overflowing;}: with medical practitioners and there

was probably no medical system, no method ol treatment
,

1

which had not its adherents and advocates amongst the '

doctors residing there. Nowhere could the student of

,'
medicine see and learn so much as in Alexandria. On this

account the young doctors came there when they wished to

perfect themselves in their specialities; Even in later [

flimes the best recommendation a doctor could ha\e was to

have studied in Alexandria.'^ Rich in intellectual acquire-

*
j. Cii. .AcKKiiMANN : Vita Gakni in Galtui djiera. Ed. Kiihn, T. i (Iiitro-

•<lucti()n) gives the icftrences for this,

t Gai.kn ii, 220.

X Fui.GKNTius: Mjthol. i, p. 16.

•§ Ammian. Maiccll. xxii, 16.

J
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ments, GaleN turned his steps back to his home and under-

took the professional treatment of gladiators and prize-

fighters. But the mean and petty circumstances of his

native town, and an insurrection which broke out there,

induced him after some years to settle in Rome. In order

to become known there he gave public lectures on the

structure and functions of the human body. The interest

of the subject and the practical knowledge of the lecturer

soon attracted a numerous audience composed of repre-

sentatives of the most distinguished circles of the capital.

Amongst his hearers were men in influential positions

such as the philosophers EUDEMUS and ALEXANDER of

Damascus, the prefect Sergius, the consuls BOETHUS
and Severus, who afterwards mounted the throne, and

Barbarus the uncle of the Emperor LuciUS. In this way
Galen succeeded, within a short time, in obtaining a

profitable medical practice. But the envy and jealousy of

liis coUeasfues and other adverse circumstances disofusted

him with residence in Rome. He on that account took to

travelling and visited various parts of Italy and Greece, the

island of Cyprus, Palestine, and Pergamos, his home. A
year later he was called by the Emperors LuciUS Verus
and A. Marcus Aurelius to Aquileia to accompany them

in their campaign against the Germans. The death of the

former changed his destination : he remained in Rome and

was appointed body-physician to the young heir to the

throne, COMMODUS."^ How long he held this office,

whether he returned to his home and if he did at what

period, is unknown. As little do we know when and where

he died. As SuiDAS points out he must have reached his

70th year, for his death did not take place before 201 A.D.

If the life of Galen has been fully described here, the

justification lies not only in the extraordinary importance
which he acquired in reference to the healing art but that

at the same time a prominent example is given of the

I method employed in the training of able doctors at that

* Galen xiv, 648 et seq.



96 ANCIENT TIMES.

period. Galen was an experienced and skilful doctor, a

learned investigator, a teacher of medicine much in request,

and an uncommonly industrious author. His literary

activity is evident from the number of his writings which

in KOhn'S edition till 21 volumes each containing about

1,000 pages. It is certain that among these are many
works which have been falsely ascribed to him: but on the

other hand a multitude of works really written by him are

absent from the edition—works which partly have been

lost, partly only existed as translations and have never

been printed. Galen'S works treat of philosophy,

anatomy, physiology, materia medica, practical medicine,

surgery, gynaecology, the history of medicine, etc. They

place before the reader all that had been attained in this

sphere of work and, like the Hippokratic collection, exhibit

a picture of the condition of contemporary medical science;

while particular parts throw much light upon the pro-

fessional acquirements of the doctors as well as upon their

social condition.

Medical teaching also is mentioned in tht-m in numerous

passages. The development ol this was strictly dependent

upon the destinies of medical science in general. The sub-

ject matter and aims of teaching were regulated by the

progress of science and by the system prevailing at the time,

while the manner of imparting instruction was defined by
ihe relations of the medical profession to society at large.

MEDICAL TEACHING IN ROME.

l.\ the most ancient periods of Roman history medical

knowledge was transmitted from the father to the son or to

a relative and friend. The personal superintendence of the

pupil by the medical practitioner remained also at a later

period the commonest, if not the only, form of medical

teaching. When the medical art of the Greeks was trans-

j)lanted to Rome, medical teaching became possessed of

material borrowed from the rich medical literature of the
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Greeks and also assumed the external form which it had in

Greece. The Greek doctors who had migrated to Rome
there acted as teachers of their art and introduced the

reoulations of their home. As in Greece so also in Rome
the practice of medicine was a free profession which every
one who thought he possessed the necessary ability was at

liberty to carry on. There were no legal ordinances regu-

lating the character of the training of doctors. They ob-

tained their special knowledge how and where they liked.

Their education was consequently not at all uniform. The y
medical profession contained in itself individual members

differing widely in respect of their knowledge. Alongside
of men who at that period were an honour to their calling

there were persons who had no knowledge of medical, or of

any other, science. Pliny* was right in complaining
" that people believed in anyone who gave himself out for a

doctor even if the falsehood directly entailed the greatest

danger.''
"
Unfortunately there is no law "

he writes

further on "which punishes doctors for ignorance and no

one takes revenge on a doctor, if, through his fault, some-

one dies. It is permitted him by our danger to learn for

the future, at our death to make experiments, and without

having to fear punishment to set at nought the life of a

human being."
The junior members of the profession, who wished to

do honour to their calling were naturally anxious to acquire

some fundamental knowledge of their subject. They
addressed themselves to this by a preliminary course of

philosophical study which at the same time completed
their general education. GALENf wrote a treatise upon the

necessity that a doctor should possess training both in mind

and morals^—in a word should be a philosopher. In Cato'S

time general education embraced, besides a knowledge of

law, military science, and agriculture, an acquaintance with

medicine as well
;

it consisted in fact of an encyclop.Tedic
* Pi.iNius: Hist. Nat. xxix, 8.

t Galen cp. cil. i, 53-63.

H
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review of all things of most importance and use in practical

life.

When, with the transplantation of Greek civilization

to Roman soil the sphere of these sciences was so much

enlarged that the knowledge of them had to be reserved for

specialists, the conception of a "
general education

" became

of a less extensive kind. The necessities of the particular

case and custom regulated the subjects of instruction

taught in the schools. Reading, writing, and reckoning
constituted the elementary stage. To these, after the

Punic wars, was added, for advanced pupils who desired a

higher training, the study of the Greek language and litera-

ture along with the perusal of Latin works, with which was

associated instruction in history, geography, astronomy,
the natural sciences, philosophy, music, and other branches

of knowledge. The schools of rhetoric had an academic

character and in them industrious youths learned dialectics

and the art of speaking in public."^

Ancient times knew nothing of medical schools in our

sense of the word. Medical teaching was everywhere

imparted by a single teacher in all its branches. Even

when numerous teachers of medical science were working
at one place there was not, as it appears, any organic con-

nection uniting them for a division of labour. Students

eager for knowledge were not satisfied with listening to one

teacher but sought out other doctors in order to become

acquainted with their opinions and experiences.
At first, medical teaching was entirely a private con-

cern. Alexander Severus (225-235 a.d.) was the first

to grant stipends to teachers of medicine and to assign

them public lecture-rooms, for which concession indeed they
were compelled to bind themselves to teach poor students

who were supported by the state, without remuneration.t

CONSTANTLNE called upon the doctors to initiate a large

*
j. Mahquahdt: Das Privatlchcn der Hiimer im Haudbuch der romischen

Altcrthiimer, Leipzig 1879, Bd. vii, S. 90 rt seq.

t Lamhiudius: Alexander Severus, c. 44.
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number of students into their science and in return

granted them many immunities.^ But at a later period
the Archiatri, or such doctors as had filled the office

of Archiater, appear, more than others, to have devoted

themselves to the business of teaching. Medical teaching
was imparted either for an honorarium or without re-

muneration.t The duration of the period of studentship
was different in different cases and was regulated by the

ability, the scientific requirements, and the pecuniary means
of the student. Whereas Galen, as has been already

mentioned, devoted 11 years to medical studies, ThesSALUS
an adherent of the Methodist sect who made himself

notorious by his charlatan-like behaviour, used to promise
to train his pupils into doctors in six months though but a

short time before they had been working as cooks, dyers,

spinners, repairing-cobblers, weavers or fullers. J He ob-

tained in consequence, as Galen tells us, a great number
of pupils anxious to learn the healing art in a short time

and without special trouble in order to make plenty of

money. For "
it is not the doctor who is most skilful in his

profession but the one who knows best how to flatter who

enjoys the regard of the multitude; everything is made

easy for him, all doors stand open to him. he gains riches

and power, and students crowd to him from all quarters."§
Medical apprentices of this kind often did not know how to

read or to speak correctly. || They looked down with con-

tempt upon those who busied themselves with the theoreti-

cal sides of medical science and pronounced them to be

fools who were wasting their time on useless things.^ They
naturally held the studv of anatomy and physiology to be

* Co. I. Theodos., lib. xiii, tit. 3, quo facilius liieralilus studiis et memoratis

artibus multos ir.slilnant.

t Lucian: The disowned son, c. 24.

X Gai.es
i, 8.^ X, 5, 19.

§ GALliN X, 4.

II
Gai.en xix, 9.

If Gales i, 54. xiv, 600.—Scribon. Largi ad Callist., Edit. G. Hei.mreich,

Lips. 1887, p. 4.
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superfluous, for they were only concerned to acquire that

mechanical routine in the treatment of diseases which ap-

peared to them necessary to their calling.

Anatomy had attained a high grade of development

through the efforts of the Alexandrians and of RUFUS
of Ephesus, Marinus, Quintus, and their pupils LvKUS,

S.ATVRUS, Pelops and y^scHRioN who were Galen's

teachers. The position and form of the various bones

was known, as too their respective connections, the

sutures, the periosteum, the medullary membrane, the

articular cartilages, various joints with the ligaments and

tendons associated with them and the most important

groups of muscles, while a fairly accurate conception
was made of the form and position of the organs in

the thoracic and abdominal cavities. Galen'^ already re-

ferred to the analogous formation of the sexual organs in

the two sexes and declared that they chieflv differed from

one another in this, namely, that in the female the parts

were disposed with a direction inwards, in the male with a

direction outwards. The vascular system was as vet but

little investigated : but a distinction was recognized between

arteries and veins and the different kind of blood in these

two kinds of vessels was noticed.t The knowledge of the

nervous system possessed by the doctors of this period ex-

cites our astonishment. Galex gave an accurate description

of the brain and spinal cord,;]: and represented the course

of many nerves. Thus he alludes to the optic nerve, the

third cranial nerve or oculomotor, the fourth or trochlear, ["

f the different branches of the fifth or trigeminus, the

auditory and facial, the vagus and glossopharyngeal, the

nerves of the larynx and pharynx, the sympathetic, and

even points out the ganglia upon the last
;

so too he

refers to the radial, ulnar, median, crural and sciatic

* Gai.en iv, 635.

t Gai.en iii, 491.

J Cii. D.VREMBEUG : Exposition des connaissances de Gai.ien sur {'anatomic

et la physiologic du systtme nerveux, Paris i84'i.
— F. Fai.k: Galen's LchrC

vom gesunden und krankcn Ncrvensystem, Leipzig 1871.

f



MEDICAL TEACHINC; IN ROME. lOI

nerves. The optic chiasma had already been mentioned

by RUFUS, the Ephesian, who was also the Hrst to bring to

light the distinction of nerves into motor and sensory.*
The results obtained in anatomical investigation were

chiefly supported by dissection of the lower animals.

Only exceptionally, opportunities presented themselves

for studying human anatomy ; and even in Alexandria,

where since the Ptolemies, freer views prevailed on this

subject, such opportunities in Galen's time occurred but

seldom. Only the corpses of hostile soldiers, fallen on the

battle-field, of criminals who had been executed or were

found unburied, of stillborn children or children exposed
to die, w^ere employed for this purpose. f Again, injuries

which were associated with laying bare of the soft parts

occasionally gave some information about the position of

organs. There was naturally no thought to be entertained

of vivisection in Rome, and Celsus expressed accurately

the common sentiment when he wrote :
—" The opening

of the living body I consider horrible and superfluous, that

of corpses on the contrary I hold to be necessary for

learners : for they must know the position and arrange-
ment of the different parts of the body. For the purpose
of learning these things corpses are more suitable than

living and wounded men. ''J Galen narrates, that the

doctors who marched with the Roman armv in the war

with Germany, received permission to dissect the corpses
of their fallen foes. Unfortunately, he adds, they were

unable to derive thence any addition to their knowledge
as they lacked the requisite preliminary acquaintance with

anatomy. § On another occasion he informs us how by
chance he became possessed of two skeletons of which

one was obtained from a corpse wdiich had been floated

out of its grave by a flooded stream, and the other w'as from

the body of *a robber who had been slain in the moun-

* Qiuvres (ie Rufus, publie'es par Cii. Dakemukiu; et Cii. Em. Ruei.le,

Paris 1879, P- '5.1' '7°-

t Galen 11,385. i Celsus: Praefat. § Galen xiii, 604.
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tains. '^ Galen's anatomical statements rest chiefly on

dissections of the bodies of the lower animals. He says

so himself; it is also evident from his desciiptions of

particular organs. He represents for instance the hand

and foot not of a man but of a monkey. For his ana-

tomical studies he made use chiefly of the kinds of

monkeys which resemble man.t He thought that their

bodies were structurally identical with those of men and

thus allowed himself to be led into some mistakes the

correction of which was made only at a much later age.

In addition, he dissected bears, pigs, horses and donkeys,

ruminants, once even an elephant, also various smaller

four-footed beasts, besides birds, fishes and snakes, all w ith

the view of enlarging his anatomical knowledge.
Anatomical teaching began by the several parts being

pointed out and explained to the students on the naked

body of a living man, and the organs lying under the skin,

named. To this were added, later, dissections of animals

having forms approaching the human. In this way the

several bones and groups of muscles and the inner parts

of the body were noted and the position and arrangement
of the organs in the body-cavity, studied. "

If they do not

resemble the corresponding structures of the human body
in every particular point," writes RUFUS, who employed
this method of teaching,

"
yet this is the case for the most

part: but no doubt people got a more correct picture in

former times, when they were allowed to make use of

human bodies for such investigations. "J Galen speaks in

a similar way of anatomical teaching.
" A man cannot

learn anatomy from books alone," he says,
" neither can

he from a superficial observation of the parts of the body."§
He recommends, therefore, an assiduous, searching study

of it, beginning with the bones, and passing on to the

muscles, arteries, veins, nerves, and internal organs.

Not only did dissections of animals subserve the purpose
*

Gai.f.n, ii, 22 1.

+ RuFus d'Ephesc nji.
cil. p. 134.

t Gai.kn ii, 22.^.

§ Gai.kn ii, 220.
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of teaching, but human skeletons or prepared bones were

used also. May we not assume that in many cases models

formed of marble were employed for this purpose ? The
Vatican museums possess three of such carvings. Two of

these represent the bony thorax : one appears as when

opened, and affords a view of the heart, the lungs, and the

diaphragm, with indications of the liver and intestines.

The third copy also exhibits the heart and both lungs.
""^

WelcKER doubts whether these were applied to medical
'

teaching and thinks merely that " the rare spectacle of a

chest laid open, of a thorax stripped of all flesh, which the

butcheries of the gladiators and the execution of criminals

I gave the doctors, at times, opportunities of witnessing;

j coupled with the peculiar tendency of many Roman
1 sculptors to copy realistically anything they met with,

j

often without any artistic feeling or taste, were the

associated conditions which led to the preparation of these

carvings. "t The imitations of mummified human bodies,

brought forward at feasts for the purpose of inciting J the

guests to enjoy life can be as little noticed here as can the

numerous representations of the inhabitants of the kingdom
of Death which have been handed down to us on tombs,

on gems, and in bronze : for they stood in no kind of

relation to anatomical teaching.§ So too the figure used

by Blumenbach as the title-page vignette of his

"Geschichte und Beschreibung der Knochen (Gottingen

1786)
" which was taken from an ancient cornelian and

represents a bearded elderly man, grasping with his left

hand a human skeleton erect before him, points rather

* Em. Braum in the Bulkt. (lell'instituto archeol., Roma 1844, p. 16, 19.
—

J.M.Charcot and A. Dechambre: De quelques marbies antiques concern,

des etudes anatomiques in the Gaz. hebd. de me'd. et de chir., Paris 1857, T.

iv, No. 25, 27, 30 (where too the so-called ^sop of the Villa Albani in Rome is

mentioned).

t F. G. Welcker : Kleinc Schriften, Bd. iii, S. 223.

X Petronius: Satyr., c. 34.

§ G. E. Lessing: Wie die Alten den Tod abgebildet haben.—J. M. F. v.

Olfers: tJber ein Grab bei Kumse in den Abhandlungen der Akad. d.

Wiss., Berlin 1830.
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to the creation of man by Prometheus, than to anatomical

teacliing.

It is uncertain whether drawings were made use of

in the teaching of anatomy, but it is not at all impro-

bable, since use was made of this method of conveying
information in teaching other things."^ Wliether the

representations of the uterus and ovaries contained in

certain manuscripts of MUSCIO have their origin in ancient

times naturally cannot be determined. The same is the

case with the anatomical drawings in the " Introductio

Anatomica Anonymi
"

said to have been taken from a

Leyden manuscript, which were published by J. St.

Bernard (Leyden, 1744).

The description of the functions of the human body
and of its different parts was associated with anatomical

teaching. Men proceeded in this matter from the a priori

assumption of a systematic ideological formation of the

organs, and supposed that the latter were only created

in order that the functions demanded by Nature should

be carried out. The opinion advanced by EPICURUS

and later by ASKLEPIADES and contrary to the above

mentioned view, namely that Nature makes many un-

successful attempts before she attains a permanent

result, and that the use of organs, that is to say, their

functions are hrst acquired after, and in consequence of,

their construction thus arrived at,t found in GaleN a

bitter opponent. With all the intellectual acuteness, and

with all the learning at his command, he made the attempt
to verify a teleological view, which he considered to be the

best means of reconcilino; the realism of ARISTOTLE with

the idealism of Pl.ATO. Yet the foreboding seems from

time to time tu ha\e arisen in his mind that speculation

alone could give no satisfactory answer. Hence he was

led ti) the path of observation and experiment,
— the only

path leading to results in this matter. In this way he

* Mahquahdt Dp. lit., B(i. vii, S. 107, 802.

t CJai.kn iii, 74, 364.
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endeavoured to investigate the act of breathing and

the action of the heart. In animals he divided the spinal

•cord, the intercostal muscles or their nerves, and removed

certain ribs^ in order to see what chang-es were caused

by this proceeding, in the respiration. In this way he found

that in quiet breathing the diaphragm plays the principal

part and that the intercostal muscles only take part in

forcible respiration.t He observed the movements of the

heart in animals after the thoracic cavity had been opened ;

he also once had the same opportunity in the case of a boy
whose heart had been laid bare by a penetrating wound of

the thorax. J By means of numerous total or partial

divisions of the spinal cord and of different nerves and

by slicing the brain in layers, which operations he carried

out on pigs, he hoped to discover the physiological

significance of these organs. § The results which he

obtained and which he minutely describes may not have

answered his expectations, but these attempts deserve full

recognition, for they were the first of the kind and pointed
out the right method by which these problems are to be

solved.

Galen was supported in his researches by an ex-

tremely happy imaginative faculty which put the proper
word in his mouth even in cases where he could not

possibly arrive at a full understanding of the matter—
where he could only conjecture the truth. When for

instance he declares that sound is carried "like a wave "||

or expresses the conjecture that that constituent of the

atmosphere which is important for breathing also acts by

burning, 1[ he expresses thoughts which startle us, for it was

*
G.M.r.:; ii, 4-5, 681, 696. iv, 685. v, 289.

—Oimisasius o/). cit. iii, 23^1.

+ Gali£S iv, 465 el seq.

X Gai.en
ii, 631.

§ Galen ii, 677, 682,692, 697. v, 645.
— Cii. Dahemiikhc; : Histoire des

sciences medicalcs, 'I', i, p. 224.

II
Galen iii, dj^^.

II Galen iv, 487.
—

CJ. also IL^EiEU : Geschichte der Mediciii, Bd. i, S. 360,

3 Aufl.
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only possible nearly two thousand years later to understand

their full significance.

In the time of Galen the doctors felt but small

interest in the problems of physiology. Practical medi-

cine claimed their chief attention. The art of healing
was thought more highly of by them than the science

of man—and was also more profitable. Their aims in

this direction led to a diligent study of materia medica.

Numerous collections of recipes in verse and prose, and

lists of drugs give expression to these efforts in their

literature. The pharmacological writings of Philo of

Tarsus, of ScRiBONius Largus, of Sextius Niger, of

Menekrates, of Andromachus, of Damokrates, are

among the most prominent examples, but above all is the

work of Pedanius DioskORIDES of Anazarba in Cicilia

who had become acquainted with a great part of the Roman

Empire as a military doctor and from youth had looked

upon the study of therapeutic agents as his life's work."^

He subjected to a systematic review, distinguished by its

completeness, all the medicinal agents known at that time

in the three kincrdoms of Nature. In his work the various

names are given by which they were known in different

countries, their native countries mentioned, the way to find

them or to prepare them artificially described, and their

therapeutic action explained. This book is therefore a

very important one not only for medical science but also

for comparative philology and especially for botany.

Dioskorides has described therein about 500 plants and

so accurately as to render the determination of the majority

of them possible. E. Mever has characterized his services

in this department by the words :

" What TheophrastuS
is to us in the general botany of the ancients, that is

Dioskorides to us in their special botany—the fountain-

head, worth more alone than all the rest put together."t

* Pp.danii Dioscoiudis materia medica, cd. Cunx. Si'iiknofi., Lips. 1829,^

T. i, p. 4.

t K. Mf.yp.ii : Geschichlc der Botaiiik, Konigsberg 1885, Bd. ii, S. 117.
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The work of DiOSKORlDES was highly valued by Galen,
who appeals to it on various occasions, and formed through-
out the middle ages even to late times the most valuable

handbook of materia medica. It certainly served in no

small degree to arouse and maintain consideration for

botanical and pharmacological studies. "The doctor

should be acquainted with all plants or at least with the

majority and those most used" writes Galen. "The

species, or if it is preferred the different sorts are :

trees, bushes, herbs, thorns and shrubs. Whoever is able

to distinguish them from their very young state until their

full growth will find them in many parts of the world.

Thus I myself have found plants in various districts of

Italy which those who had only seen them in the dry state

were unable to recognize either during their growth or

afterwards. Every vendor of salves knows the plants and

fruits which are brought here from Crete
;

but not one

knows that many of them grow in the neighbourhood of

Rome. Therefore no one thinks of looking for them when
the time of their ripening has arrived."'^ He declares

thereupon that he is informed upon this point and does not

neglect to gather the plants at the right time before they
have been dried up by the heat of the sun and the fruit is

over-ripe. In another place he remarks f that it is impos-
sible to learn botany from books—of which many were

provided with drawings J
— but only by hunting for and

observing the plants under the direction of a teacher.

"This method of teaching" he adds "applies not only to

the case of plants but to all specimens of materia medica in

general."

The doctors were compelled to pay great attention

to this subject, as they were obliged to prepare the

medicines themselves. To be sure, some preferred for

convenience to buy not the raw material but the medicines

already made up at the druggists who kept at their stores

* Galen xiv, 30.
—Meyer «p. cit. S. 191. f Gai.en xi, 797.

J 1'linius: Hist. nat. XXV, 8.
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in addition to these things dyes for the hair, applications

to improve the complexion and other articles for the

toilet.^ But in general the doctors only cared to buy the

simple drugs required for making up their prescriptions.

The fear of being cheated by having damaged or adul-

terated goods sold them induced many to acquire drugs at

iirst hand or themselves to collect and prepare them. Galen
undertook even long journeys for this purpose: he also

caused drugs to be sent to him from the countries which

produced them, through the hands of trustworthy friends

so as to be sure that they were genuine.f This care was

necessary, for the adulteration of drugs was systematically
carried out, and it was not even possible to get pure in

Rome the balsam-juice produced in the royal domain of

Engaddi in Palestine and which was a state monopoly.
The drugs for the Court were on this account collected

under the supervision of officials, packed in paper, fur-

nished with a label giving the name of the plant and some-

times the place where it was found : they were then sent

to Rome and kept there in special storehouses.:}: These

contained such a stock of drugs that after satisfying the

needs of the Court, some could be sold thence to private

persons. This however was by no means sufficient to

materially injure the trade in adulterated articles. The

adulterations, for the rest, were not effected so much by
the druggists as by the purveyors and simplers who

brought the plants from the mountains to the city.§ The
adulterations were effected so skilfullv that the most

experienced connoisseurs, as Galen says,|| were deceived

and considered the goods pure. He himself in his youth,
as he narrates,^ had received instruction from a man who

occupied himself with rectifying such adulterations, and

paid him a large fee for being initiated into these secrets.

Being well acquainted himstjll with the whole matter he

* Pi.iNius
lip. (//.'xxxiv, 25. t Galkn xii, 216. xiv, 7 ei seq.

\ Gai,en xiv, 9, 25, 79. § Galen xiii, 571. || Galen xiv, 7.

^ Galus xii, 216.
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gave students the valuable advice to devote great attention

to the study of the materia medica : "Young students

must see the specimens not once or twice but often. For

it is only by applying oneself with intelligence to these

things
"

he writes "^ " and by examining them frequently
that one gets a thorough knowledge of them."

Each drug was provided with a ticket on which its name
and that of its discoverer, the disease it was prescribed for,

the method of using it, and often the name of the patient
were inscribed. Ointments for the eyes which formed

saleable articles of trade, were packed in vessels on

which the seal of the doctor who had prepared
them was impressed. Seals of this kind have been

found in France, England, Germany, and Transylvania,

especially in places where Roman legions had been

encamped. More than 160 different stamps of ophthalmic

surgeons have been described.f The prescriptions were

long and complicated : theriaca for instance consisted of

more than 70 different vegetable and animal products. J

Many of them were disgusting and nauseous, and

Galen was surprised at the prescriptions of the doctor

Xenokrates who had even recommended human flesh

"
for, of course, it is forbidden in the Roman empire to

devour men."§ On another occasion where mention is

made of a doctor who ordered the countrv-folk oroats-duno",

Galen made the witty remark that a thing of this kind is

not suitable for refined townsmen ; dung being only useful

to farmers.
II

The unthinking public cherished the mis-

taken opinion that the most expensive remedies were also

the most potent for good^i and a rich purse-proud man was
* Gai.en xiii, 570.

f C. L. GiiciTiiKEND : Die Stempel der romischeii Augenarzte, Hannover

1867.
—

J. Klein: Stempel romischer Aue^enaizte, Bonn 1874 (Nachtrag zu

Grotefend's Buch).
—Mauquarut op. cil. S. 758.

— Heron de Villefosse et

II. TiiEDENAT : Cachets d'oculiites romains, Tours et Paris, 1882.

X Galen xiv, 83 et seq.

§ Galen xii, 248.

II
Galen xii, 299.

^ Plinius: Hist. Nat. xxix, 8.



no ANCIENT TLMES.

liighly indignant when Galen recommended him the same

kind of medicine which he had used with good effect upon
his slave. When he heard that it was made of nothing but

cheap ingredients he called out to him "You may keep
that for beggars ;

I desire a remedy which is more expen-
sive. *

Galen, in his practice, followed the rational principle

of letting Nature in the first place work out her attempts
at cure and only interfering when these proved fruit-

^ less. The examination and treatment of the sick was

essentially the same as in the time of the Hippokratic
doctors. Thus the same diagnostic means of recosnizinof

diseases were employed ;
but the indications afforded by

the pulse received more attentive study under the influence

of the school of Alexandria. In a treatise on the pulse

which is ascribed to RuFUSf the changes which it manifests

at different periods of life and in various diseases are

described and a precise number of its different forms is

recognized. On the other hand there is scarcely any
mention of auscultation unless we account certain remarks

of Aret/EUS and C^LIUS AURELIANUS to be such in which

the sounds of the heart are alluded to.:{: Special Pathology
had made remarkable progress. The Roman doctors were

acquainted with several diseases which, as leprosy§ and

hydrophobia, II
had escaped observation in earlier times.

Aret^US gave the first description of diphtheritic ulcer of

the throat and mouth which he designated as Syrian or

Egyptian ulcer.^ Other diseases as diarrhoea,
'^^

jaundice,ft
* Galen xiii, 6.^6.

f RUFUS"/). Cll. p. 2l()-232.

X AnET^.us: (le acut. ii, 3.
— C.Ti.ius Auiu:i,i an I's : de acut. ii, 14.

—Galen

xviii, B. 649.

§ Lucretius: \i. v. 112-14.
—Celsus iii, 25.

— I'linius: 1 list. Nat. xxvi,

5.
—Cslius Aurel. : (ic chron. iv, .- Aret/eus : dc chron. ii, 13.

II
1'linius "/>.<•(/. viii, 6;;. xxix, 32.

—Celsus v, 27.
—C.-elius Aurel.: de

acut. \\\,i)-\(>.
—Aret/eus: dc acut. i, 7.

^ Aret/i-.us: dc acut. i, 9.

** Galen x\ii A, ^^ 1.

tt Galen xvii 15, 742. ,
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stone,
—to which Galen assigned an origin similar to that

of gouty tophi,
—* and consumptionf were more closely in-

vestisrated. For the last mentioned disease amongr other

things sea voyages were recommended and residence in

sanatoria of suitable climate especially in Egypt. The

pathology of the nervous system was pursued also with

^eal and success. Galen states that he was able to trace

in one case paralysis of the fingers to an injury of the

spinal cord:[ and Aret^US was aware that the nerve fibres

cross soon after their origin and thence explains the fact

that after wounds of one hemisphere of the brain the

opposite side of the body is paralyzed. §

Instruction in practical medicine was given partly during
the private practice of the teacher who took students with

him to his patients, partly in latreia. The latter were

arranged after the Greek pattern and were called Taberna'

rnedicx or Tabernae ijtedici7ia^.\\ They were the shops or

public places of business of the doctors who received and

treated patients at them, performed surgical operations, pre-

pared and sold medicines, and dwelt with their assistants

and pupils. Into some of these institutions patients
—for

instance people of unsound mind—were admitted.^ Many
towns erected latreia at their own cost and gave them

over to doctors to induce them to take up their permanent
abode there.'^'^ As GALEN,tt who has left complete infor-

mation on this point, says, they were for the most part

situated in large buildings with high doors letting in plenty
of light and air and were furnished w^th surgical instru-

ments and medical appliances.

* Galen xiii, 993. xvii A, 835.

t Celsus iii, 22.— Aret^us: de chion.
i, 8.—C«l. Aurel. : de chron.

*i, 14-

+ Galen viii, 213.

§ Aret^us: de chron. i, 7.

II Plautus : Amphytryo iv, 4. Epidic. ii, I.

H Plautus: Mensechmi v, 947-956.
—Spartianls: Vita Hadriani, c. 12.

** Galen xviii B, 678.

tt Galen xviii B, 629-925.
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The convalescent homes'^ and sick rooms which the

great landlords caused to be built for their family-

domestics and numerous slaves, may also have afforded

opportunity for practical teaching in the examination

and treatment of the sick. In any case it was here that

the slaves, who were trained for doctors at the wish of

their lords, were instructed in the healing art. The military-

hospitals, with stalls for sick horses, which were established

wherever masses of troops were collected, must have some-

times subserved a similar purpose.t

The buildings, which ANTONINUS Pus caused to be

erected in the vicinity of the temples of ASKLEPIOS at

Epidauros and on the island in the Tiber cannot be looked

upon as institutions for the sick. They were to give

admission to dying persons and pregnant women over-

taken by the pains of labour, so that the sanctuaries should

be kept pure and undefiled.J

Care and treatment of patients in latrcia and other

institutions of that kind was comparatively rare in ancient

times. Patients were for the most part visited in their

dwellings by the doctors. For this reason instruction

in the practice of medicine was more common there

than in latreia and hospitals. The doctors used to

be accompanied by the students of medicine while

visiting the sick and in a suitable case explained
to them the symptoms and treatment of the disease.

By this the pupils w'ere guided in forming their own

judgment of pathological changes by observation and

manipulation of the ailing body. When the sick man
Philiskls was treated by the doctors Skleucus and

Str.vtokles they brought with them, as Philostratus^
narrates, more than 30 pupils. The witty epigram of

• Columella : de re rustica xi, 1. xii, _v
— Sknf.ca: dc iia i. 16. nat. quaest.

i, piaef.
—Tacitus: de orat. dial., c. 21.

+ HvGiNus: de niunit. castrorum, c. 34.

X Pausasias ii, 27.

§ I'liiLosTRATi'S : Vita Apoilonii 'I'yan. \iii, 7.
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Martial on his doctor Symmachus is well known :

"
I was

ill. Thou earnest forthwith to me—accompanied by 100

pupils : 100 ice-cold hands were laid on my body. Till

then I had no fever : now I have."*

Galen exhorts his pupils to take care that on entering

a sick room they do not wake their patient or arouse his

anger by making a noise with their feet or by speaking

loudly. He then gives them kindly-meant advice in regard
to their clothing, their behaviour, and the language they

should use with patients : he recommends them cleanliness

and a proper attention to their hair and forbids them to

eat onions or garlic before visiting a patient, or to drink too

much wine, lest they annoy the sufferer by the offensive

odour from their mouths and " stink like goats."t The

high significance and importance of training in practical

medicine was acknowledged on all sides. Galen ridiculed

the learned theorists and sophists who " from their high
chairs shower down upon tlieir pupils detailed explanations
but if called to a patient have no idea of the complaint he

is suffering from.";]:

The public naturally betook themselves rather to doctors

who possessed some practical training than to those who
were only able to make fine speeches about the healing art.§

Surgery had, as CelsL'S|| remarks, soon after the time

of HiPPOKRATES separated itself from the rest of medicine.

From this time forth it formed a separate and indepen-
dent subject of knowledge and education. In Rome it

was not usual fcr the doctors who treated internal diseases

to practise surgery as w^ell : for this reason Galen
abstained from practising the latter when he settled down

there.^ CelsUS mentions the surgeons PhiloXENUS,

GORGI.A.S, SOSTRATUS, Heron, the two Apollonii, and

the lithotomist AmmoNIUS of Alexandria, and again the

elder Tryphon, Euelpistus and Meges of Rome, who

* Maktialis: Epigram, v, 9.

t Gai.en xviii B, 144-152.
—Celsls iii, 6. + Galen xviii B, 258.

§ Llcian: Hippias, c. i.
||

Cet.sus vii, Praefat. % Gai.en x, 455.

I
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distinguished themselves both as teachers and writers in

the held of surgery. Unfortunately their works have been

lost and we have to consult references to them in later

authors if we wish to form an opinion as to what they

accomplished. Celsus writes " that these men have made

many improvements and discoveries in surgery."

If we compare the position of this branch of the healing
art under the Roman Emperors with that of Hippokratic

surgery we are surprised by the wonderful progress made.

The Roman surgeons not only possessed correct informa-

Hf tion about the nature and treatment of many diseases and

wound'^ which demand surgical interference, but they
ventured upon the performance of major operations where

sound knowledge of anatomy and of the use of surgical

instruments was required.

Their supply of instruments was fairly large. The

excavations at Herculaneum and Pompeii, during the

carrying out of which a great number of such imple-

ments were discovered, have afforded valuable informa-

tion upon this point. We learn thus that the following

were in use — straight and curved needles, probes
of various kinds, hollow sounds, curved and toothed

forceps, catheters with a gentle S-shaped curve, several

forms of clips, among them some with clasps and slides,

conical and spheroidal cupping instruments, sharp and blunt

hooks, pronged and disk-shaped cauteries, knives, spatulae,

lint, lancets, bistouries, rectal and vaginal specula etc."^

Of the specula some were in one piece, some in two or

three. In the year 1882 one of four parts was found: it

was composed of two straight and two S-shaped branches.t

They were acquainted with various kinds of bandages and

with apparatus for extension and for securing immobility

* B. Vui.PF.s: Illustrazioiie di tutti gli strumciui cliiiurgici scavati in

Ercolano e Fonipei, Napt)li 1847.
—Quaiianta and Vlm.pes in the Museo

Borbonico, Vol. xiv, 36. xv, 23.

t A. .Iacohki.i.i . Speculi clururgici scavali dalle rovine ilelle citta dissepolte

Pompii fd lircolano in the Morgagiii, Napoli 1883, T. xxv, p. 185 rl seq.



MEDICAL TEACHING IN ROME. II5

^v]Hch came into .use in the treatment of fractures and

luxations.

The performance of surgical operations was rendered

easier by the fact that better methods of arresting haemor-

rhage had been learnt: they were no longer limited to

application of cold, compression, styptics and cautery, but

the vessels were subjected to ligature"^ and torsion t if the V
other methods failed to effect the purpose. For this reason

vascular new growths could be removed and amputations
and resections undertaken. Antyllus went so far as to

operate for aneurism. | In amputation the circular method

and the flap method were both employed. §

The skill of the Roman surgeons achieved its greatest

triumphs in resection. AntyLLUS and HeliODORUS
||

removed diseased portions of a bone while carefully pre-

serving its continuity : they took away the humerus in its

entirety, a part of the acromion-process, so also parts of the

femur, tibia, radius, and ulna, even the inferior maxilla,

while sparing the joints, and parts of the superior maxilla.

Plastic surgery also was not unknown to them. By
traction of the neighbouring parts of the skin and the sub-

jacent connective tissue they sought to restore lost tissue

on the ears, the cheeks, the nose and the lips.^f

The question has been discussed by many learned men
whether among the ancients artiHcial appliances were used

to supply the place of lost limbs. On a vase belonging to the

Durand Collection in the Louvre the figure of a man is

represented with what appears to be at first sight, a wooden

Icg.*"^ But on a closer inspection one sees that the leg is

* Cei-sus V, 26.—Gai.kn X, 314.

t OiiiBAsius iv, 485.
— RuFUs in Aetius xiv, c. 51.

t OuiiiAsius iv, 52. Cf. Eu. Ai.BKUT in the Wiener Med. Bliittern 1882, No.

'. .S, 4, S-

§ Celsus vii, .^3.
—AiicHiGENies and Mei.iououus in OitiiiAsius iv, 244, 247.

II Oribasius iii, ^Hi. Gi^ et seq.

H Cei.sus vii, 9.
—Antyllus in Oribasius iv, 56 et seq.

** E. Riviere: Piolhese chirurgicale chez les anciens in the Gazette des

Hop., Paris 1883, No. 132, 136.
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not absent but is bent round a long staff. On the other hand

it is certain from a remark of LuciAN "^ that artificial feet

were prepared from fig-tree wood and that those who had

undergone amputation made use of them.

Tracheotomy was certainly performed but did not

yield good results, it ap])ears, and consequently was

distrusted.t

Cki,SIS+ has thoroughly described the operation for stone

in the bladder. He mentions at the same time that the

surgeon AmmoNIUS made the attempt to crush in the

bladder the larger stones which were difficult to remove.

Unfortunately the description of the procedure is not

sufficiently clear to enable one to point to it as equivalent

to lithotrity. But a passage in the biography of the

saintly TheOPHAXES composed by an anonymous author,

affords conclusive proof that lithotrity was known and

practised in ancient times : for it is stated therein that

TheOPHANES suffered from stone in the bladder which,

by instruments which had been introduced, was crushed

to pieces and then passed externally. § OLYMPICS believes,

that instruments resembling forceps and having small,

sharp, tooth-like points on them, like those found at

Miletus, were used for this purpose. 1|

A lengthening and laceration of the abdominal wall was

looked upon as the primary cause of hernia ; but Galen

brought into view in addition to this the part played by the

muscles.^ For the relief of hernia trusses or the radical

operation were recommended.^^ Of the latter HeliodORUS

has left a description which by its minuteness and clearness

* LuciAS : Ad. iiidoct. c. 6.

+ .^HET/F.us; de acut. i, 7.
— C.i-:i.ius Aurei.ian : de acut. iii, 4 — G.m.en

xiv, 734-

X Cei,su.-> vii, 26.

§ Corp. script, hist. Byzant., Bonn 1839, Vol. \x\\, Th. i, p. .\xxiv.—
Patrolog. cd. Migne. Ser. grspc, T. 108, p. 37, Paris 1863.

II
R. BniAU in the Gaz. hebd. de med et de chir., Paris 1858, No. 9.

% Gai.en vii, 730.* Celsus vii, 20.
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arouses just admiration. "^ Even the symptoms of incarce-

rated hernia were described by some observers. t

HelioDORUS divided strictures of the urethra with a

cutting instrument and then placed bougies made of dried

paper, and metal sounds in the urethra. J It was also

known how to operate in a skilful way in cases of phimosis
and paraphimosis, condylomata and haemorrhoids. §

Ophthalmology was also able to show remarkable results.

Not only trichiasis, hypopyon, leucoma, lachrymal hstula

and other affections of the external parts of the eye were

subjected to operative treatment, but even cataract itself.

To be sure surgeons were ignorant of the essential nature

of this disease, but they cured it. Here, as so often in

medicine. Art preceded Science. Operation in cataract

was effected by couching the diseased lens. If the lens

rose up again or showed a soft consistence they then in

addition proceeded to subject it to discission.
|| Perhaps

extraction was also known. Certainly the remark of

Pliny that the doctors from greediness preferred pushing

away, to extracting, the scale in the eye, is too deficient

in clearness, for us to refer it to that operation. The
statement of Galen that some surgeons instead of dis-

placing the lens have made the attempt to clear it away

externally,^ rather justifies the assumption that the extrac-

tion operation was practised.*'^ A description of it is no

* Oribasius iv, 484.
— Ed. Albf.rt: Die Ilerniologie tier Alteii, Wien 1878,

S. 144.

f Celsus vii, 18, 20.—Aket.t.us : de acut. ii, 6.— Paulus ^^iuiN. iii, 4,^.
—

Aetius xiv, 24.

+ OiuBASi us iv, 472.

§ OiuBASius iv, 466, 470. —Paulus ^g. vi, 79.

II
Cei.sus vii, 7.

—Galen x, 1019.
—Vegktius Renatus: Muloniedicina ii,

17'
— Paulus tEgin : vi, 21.— A. Anagnostakis : Contributions a I'histoirede la

chiiurgie oculaire chez les anciens, Athenes 1872.

*\ Plinius: Hist. Nat. xxix, 8.—Galen x, 987.
—

Cf. hereon v. Hasner :

Phakolog. Studien, Prague i868.
** H. Magnus (Geschichte des grauen Staares, Leipzig 1877, S. 226 et seq.}

defends, on grounds not to be gainsaid, the view that it is here not a question
of cataract extraction but of puncture for hypopyon. In any case as Alfu. v.
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where to be found. The Arabian author Rhazes ascribes

a knowledsre ol it to Antvllus and states at the same time

that the latter was acquainted with the method of removal

of cataract by suction. ''^
It is much to be deplored that the

ophthalmological literature of ancient times has for the

most part been lost.

The work of the celebrated ophthalmic surgeon DemoS-
THEN'KS which at the end of the thirtetmth century was

made use of by SlMON of Genoa and a copy of which

perhaps lies hidden in some library at the present day
would throw light upon many things about which now

only conjectures are possible.

The course of surgical teaching embraced according to

CELSUSt first of all the general principles of the art of

operating and then the treatment of wounds and abscesses

and all diseases of the bones. He required of the

surgeon treatinsf wounds " that he should be ot such

an age as to enjoy the use of all his faculties, should

possess a steady and firm hand which never shakes,

and should be able to use the left as dexterously as the

right hand : his eyesight should be quick and clear, his

spirit fearless and not so prone to sympathy as to allow

himself, by the cries of the patient, whose treatment he has

undertaken, to operate more quickly than the case requires

or to remove less than is necessary. He should not allow

himself to be influenced in any way in his work by the

noise made by the patient.'' The surgeons were assis-ted

in the operations by their assistants and pupils. The

services which these had to render are fully discussed in

many of the passages specified above.

Ghaefe (Klin. Monatsbl. f. Augenhcilkundc 1868 Jaiiuar) says
'• The infanc)

of extraction is one of the most difficult chapters in iiivestigating- the history

of medicine" and a positive answer to the (]uestion whether the ancients were

acquainted with it, is not possil>le.

• KiiAZRs; Contiiiens ii, c. 3, Abs. 7. cd. Veiiet. 1506, fol. 4.1.
— Siciiki. in

the Archiv. f. Oplithalm. 1868, xiv, 3, S. 1.

+ Celsus vii, Pr»f.
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Midwifery was practised by midwives : only in difficult

cases did these call in the help of doctors and surgeons.^
Women desirous of being trained for midwives should, as

SORANUS says in his work on gynaecology
" know how to

read, possess understanding and a good memory, be active

and respectable, quick witted, healthy and strong, and

should have long thin fingers and short nails." It was not

demanded of them, as it was in Greece, that they should

have alreadv themselves ffiven birth. But SOR.A.NUS con-

siders it right that they should not be too young. He further

recommends midwives to be habitually temperate, quiet

and trustworthy, not greedy of money, or superstitious, not

to be induced for the sake of grain to o^ive medicines to

procure abortion or to allow themselves to be hindered in

the fulfilment of their duties by dreams, forebodings,

mysteries or religious rites. He also advises them to pay

especial attention to the care of their hands, to rub them

frequently with fine ointment, and to avoid working with

wool, which makes the skin hard and dry.t In the train-

ing of the midwives, regard was had both to theory and

practice, but care was especially taken that they should be

instructed in dietetics, materia medica, and the necessary

surgical manipulations. Their acquaintance with the struc-

ture of the female genital organs was very meagre :

SORANUS was of the opinion that there was no need for

them to know much about the subject. They had fairly

correct information about the course of a normal birth, and

about the help which should be rendered at that time
; they

supported the perineum of the mother with a napkin, tied

the umbilical cord after the birth, were careful as to the

delivery of the placenta, etc. They were also made

acquainted with the various presentations of the foetus and

received fitting directions about the choice of a wet nurse,

* SoRANUs EpHEsius, Ed. Dietz, p. 107.
—

C/. J. Pinoff in the Janus i, S.

705-752. ii, 16-52, 217-245, 730-744.

f SORANUS p. 3-5.
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and about the care of the newly born child."^ They even

undertook important operations such as turning by the

head or feet in faulty presentations. f Embryotomy was

only performed when all attempts to deliver a living child

were fruitless.
;[:

A law said to have been made by NuMA POMPILIUS,
ordained that the Ca^sarean section should be performed
on women dying in labour, in order if possible to save the

life of the child. § Plixv|| narrates that it was also carried

out on living parturient women, and SCIPIO AfricaNUS
owed his life to this operation.

Many midwives did not confine their sphere of action

to midwifery and the treatment of women's diseases, but

advanced into the domain of general medical science, and

consequently were really female doctors.^

Midwives enjoyed great respect. By the Courts they were

considered*^ to be experts and later on possessed the right

of bringing an action in support of claims for services

rendered.ft Numerous inscriptions give expression to the

honours paid to them. On a tombstone, as described by

MOMMSEN, there is found a laudatory epitaph to "the in-

comparable spouse
—noblest woman and accomplished mid-

wife." One of the most celebrated of medical authors and

doctors, Theodorus Priscianl'S, even dedicated a book

to a midwife "the charming helper of his art" as he calls

h er + +
++

* So It AN us p. -() it
setj.

t SoRANUS
]). 110 et siq.

t SoiiANus p. 1 13 ft .v(./.— Ti I! 1 ui.i IAN : (ie anima, c. 25.

§ Pandect, lib. x., lit. 8, (ie nioituo intcreiiclo.

II
Pi.iNiL's: hist. iiat. vii, y.

% Martial: Epigr. xi, 7 1.— Apui.eius : Metamor|)li. v, 24.
—Fi.imus: hist,

nat. xxviii, 7, 18, 23, 80—J uv knai.. ii, 141.
** Sknkca: Epist. fifi.

tt Pindect. lib. 50, tit. 13.

tX I 11. I'msi IAN. lib. iii, I'raef.
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THE MEDICAL PROFESSION IN ROME.

The practice of the medical profession was, as has

already been said, free to anyone without his being

obliged to show by any examination his fitness for the

same
;

but as early as 88 B.C., the Lex Cornelia made
him liable to arrest if death was brought about by his

fault. Moreover the candidature for employment in the

public sanitary service, and for reception among the number

of doctors favoured by definite privileges, so too the con-

ditions of suing for medical fees, and especially the

extraordinaria cognitio, must have afforded occasion for a

distinction being made in practical life if not in law,

between the scientifically trained doctors and the dabblers

in medicine.*

Since many doctors had received a training that was

incomplete and limited to certain departments, not

having been taught in all branches of medical science,

they, under these circumstances, attached themselves to

certain parts of it. They could in a shorter time acquire

knowledge necessary for practice in a narrowly circum-

scribed department of the healing art. Specialities,

the beginnings of which reach back to an earlier period,

gradually acquired a bad reputation, becoming not so

much the indication of extraordinary efforts in a special

sphere as of half-educated charlatanry. The representa-
tives of this class exposed their weakness in an awkward
manner in their intercourse with educated doctors, and

served for favourite objects of scorn to the comic

dramatists.

The sub-division of medical work was exas^gerated

in a senseless manner. There were not onlv surgeons,

accoucheurs, gynaecologists, ophthalmic surgeons, dentists,

and aurists, but also specialists for nearly every

part of the body. Some confined themselves to the

* Th. Lowenfeld : Inaestimabilitiit und Honoriruiig der (tries hit-rales nacli

Tomischem Rccht, Miinchen 1887, S. 428.
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treatment of fistulae and ruptures, or of definite parts

of the body, for instance the buttocks, others had to

do exclusively with lithotomy, operations for hernia

or for cataract.^ In an epigram of MARTIAL f it is said:
" Cascellius draws teeth out or restores them, HVGINUS
burns away eyelashes growing against the eye, Fannius

cures a swollen uvula without cutting it, Eros removes

marks burnt into the skin of slaves, and Hermes is the best

doctor for hernia." There were special doctors for diseases

of children and also for those of old age.

Many specialists made use of particular methods of cure

and employed particular agents such as water, wine, milk,

certain medicines and plants, as for instance hellebore. J

Able doctors, like Galen, despised these proceedings and

devoted their attention to all branches of medical science

although they might in practice prefer this or that branch

of it.
"

I believe'" writes Celsus§
" that it is quite possible

to master all the departments of the healing art. If they
are sub-divided, however, I prefer the doctor who is skilled

in the greatest number of them."

Friendly relations existed between physicians and

surgeons. "They support and recommend one another

reciprocally," || says Plutarch. It does not appear that

the surgeons occupied a lower social position than the

doctors for internal diseases as was the case in later times:

and nothing leads us to conclude that the former possessed
a poorer general education than the latter.

In many cases several doctors were brought into con-

sultation by the patients or their friends : they then settled

in a general interchange of opinion the diagnosis and

treatment. These consultations may easily have led^ not

infrequently to stormy differences of opinion in which the

* PscuiIo-Gai.kn : dc part, artis medic. Ed. Chartikk ii, 282.—G*i.ts

V, 846.

t Martia;. : Epiijr. x, 56.

X Pi.isius: Hist. nat. xxix, 5.

§ Celsus vii, Praef.

II
Plutarch : de fraterno anion-, c. 15.

—Gai.rn xviii A, .^46.

% P1.INIUS "p. cit. xxix, 5.

I
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limits of good behaviour were passed. The dissimilar

scientific training is illustrated by the fact that educated

and experienced doctors like Galen, in disgust at the

ignorance and want of ability of their colleagues, passed
a sharp judgment upon their views and medical direc-

tions.* TllEODORUS PrisCIANUS has left us a realistic

description of such consultations. f
" While the patient

"

he writes " racked by his pains, tosses himself to and

fro on his bed, doctors in crowds rush in, each one of

whom is only concerned to fix the attention of the rest

upon himself, and cares but little for the condition of the

patient. In a spirit of emulation like that displayed in a

circus or at a pugilistic contest, one endeavours to gain

extraordinary fame by his oratory or his dialectics, another

by the artistic building up of theses—a structure which his

adversary soon levels with the ground." The popular
humour made merrv over these things and invented the

anecdote mentioned by Pliny that in an epitaph it was set

forth how the deceased expired in the midst of the doctors

who were treating him.

The medical profession did not at first enjoy that respect
which the strenuous, self-sacrificing activity of its members

deserved. Romans of rank had even at the best only a

patronizing regard for medicine and looked upon the

practice of it as a business which was fitted for persons
of low birth, for servants or slaves. | When at a later

period the immigration of foreign doctors came about

and practitioners of medicine from Greece, Egypt, Asia

Minor and Palestine settled in Rome, the narrow-minded

bias and civic prejudice with which all foreigners were

regarded were obstacles in the way of any improvement
in the social position of doctors.

It is true that the doctors themselves were largely respon-
sible for this. The boastfulness, covetousness and vice by
which some among them made themselves scorned, afforded

* Gai.en viii, 357. X, 910. xiv, 623 et seq.

+ Theod. Prescianus i, Prwf.

J Pi.iNius op. cit. xxix, 8.
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to their enemies effective weapons to turn against the

whole profession. PLIN^ states that doctors so far mis-

used their position of trust as to practise legacy-hunting
and adultery and to compass the death of a human being by
the administration of poison.^

Galkn goes so far as to compare the doctors in Rome to

robbers and says that between them there exists but one

point of difference, namely that the latter carry on their

infamous practices in the hills and the former in the town.t

To this were added the obtrusive and braggart manners of

many foreign practitioners, displeasing to the dignified

seriousness of the Romans. Thessalus, who called him-

self the '
Conqueror of Doctors

"
made his way along the

streets with such a crowd of attendants " as was scarcely

possessed by a street performer or a celebrated circus-

rider." + Some doctors carried on the hunt for patients

quite openly and did not blush to ask the passers-by to enter

their dispensaries which in this case not unfrequently

degenerated into places of resort for idlers and swindlers.

The desire to become known and to get practice induced

many
"
to recommend themselves to the favour of powerful

and influential persons, to strut along the streets with them,

to give banquets and to make buftoons ot themselves, while

others by the splendour of their dress, by costly rings and

other ornaments sought to dazzle the unreasoning multi-

tude." § As in all times, so then also, ignoramuses and

quacks loved to conceal by the splendour of external

semblance the essential hollowness within.
||

Doctors who possessed more knowledge and intelligence

resorted to frequent appearance in public in order to make

themselves known. They held popular lectures, arranged
discussions with their colleagues which led to embittered

* Pi.iNius
<)/).

(•(/. xxix, 8.—Maktiai.is: Kpitji. vi, 31.
—'I'aciius: Annal.

iv, .^. xii, (fj.

I" Gai.kn xiv, fizz.

J Plinmus: Hist. Nat. xxix, 5.

§ Gai.kn iv, 600.

II
LuciAN : Ad iiuloctum, c. 29.

I
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wars of words and as a general rule contributed more to the

amusement than to the instruction of the public, and they

performed surgical operations before the eves of the people
in the theatre, the circus, or other public places.'^ This

custom, which is still kept up in Italv bv itinerant practi-

tioners and especially by dentists, seems to be of Greco-

oriental origin and to have first reached Rome at the time

of the immigration thither of foreign doctors.

The fees received by doctors for their services were

naturally of various amounts and depended upon the means

of the patients and the position and abilit}- of the doctors.

Galen received from the Consul BOETHUS whose wife he

had treated for a long period 400 gold pieces. t Manlius

CORNUTUS, formerly Praetor and Legate to the Aquitani

paid the doctor who cured him of a skin disease 200,000

sestertii.:}: Charmis who distinguished himself by his cold-

water treatment received a similar sum for a cure which he

effected abroad. §
When- L. Stertixius was offered the

post of body-physician to the Emperor Cl.AUI)IU.S he de-

clared that the pay of 250,000 sestertii was too low, since,

as he showed by enumerating the families where he was

medical attendant, his practice secured to him the annual

income of 600,000 sestertii.
||

The doctor Krin.AS, who
made astrology the foundation of his prescriptions, left be-

hind him as Pliny tells us a fortune of ten million sestertii

although he had expended large sums upon public buildings.

It is told of the surgeon AlcON^ that, after he had been

condemned to a fine of ten million sestertii and to banish-

ment, within a few years of his return he again amassed a

similar fortune. But such splendid receipts were certainly

* Pi.UTAKCii : de adulatore tt amico, c. 32.

t Galhn xiv, 647. '1 his sum has according to MAitQUARin {op. cit. Bd. v.

S. 70) a value i f about 8,000 marks.

X Plinius: Hist. Nat. xxvi, 3. Over 40,000 marks. Marquauut cp. cit.

S. 72.

§ Pi.iNius
()[).

Cit. xxix, 5, 8.

II
Plinius up. cit. xxix, 5.

^ Plinius up. cit. xxix, 8.
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only the lot of a few fortunate ones. The great majority of

doctors earned hardly as much as the maintenance of life

required. The unequal distribution of wealth which

was accumulated in the hands of certain families'^and

gave the great masses of the people over to poverty,

offered to but few doctors the opportunity of acquiring riches

by the exercise of their art. The inconsiderate competition,

for which they themselves were responsible, contributed

also to this state of affairs by reducing the rate of pay for

their services to the smallest possible. Whoever has a

poor practice remains necessarily himself a poor man.'^

It came to such a pass that doctors gave up their calling

if it did not support them and devoted themselves to the—
as it appears

—more profitable business of gladiator or

undertaker. The spiteful epigram of MARTIAL refers to

this : he says
" DiAULUS was a doctor, is now an undertaker :

he makes the best use in his power of his professional art."

'' For the rest, w'hile he was still a doctor he was little more

than an undertaker."t

Only slowly and by degrees did the social positions of

doctors improve. They owed this partly to the successful

efforts of those members of their profession who by the

depth of their knowledge and the purity of their character

won the respect and admiration of their fellow-citizens,

partly to the continually increasing recognition of the

necessity and importance of the medical art. Educated

people began to feel a lively interest in anatomical and

physiological investigations and in medical science generally.
"

I am of opinion" writes Gf.LLIUS "that it is a disgrace

not merelv for a doctor, but for every independent man

who has been well brought up, to be ignorant of those

things which concern the human body and of the means

for preserving iiealth which Nature lays open before our

eyes. I have on this account given all the time I could

spare to the study of medical works, since it was in them

• Gai.kn xii, 916.

t Martiai.is : lipigr. i. ,^0. 47. viii, 74.
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that I hoped to lind tlie best instruction."^ In the same

way Plutarch thought that everyone should be able to

feel his own pulse intelligently and to recognize what

affected him beneficially or iniuriouslv.t Moreover the
J J J

ethical side of the medical calling was prominently

brought into notice by some authors. " The doctor should

not be constrained to visit the sick" writes LuciAXj "he

should not be intimidated or brought to them by force but

should go freely and willingly." It is impossible to char-

acterize the high dignity, the ideal worth of the healing art

better than in the words of Seneca :

"
People pay the

doctor for his trouble
;

for his kindness they still remain in p
his debt." " Thinkest thou" he says elsewhere " that thou

owest the doctor and the teacher nothing more than his

fee? We think that great reverence and love are due to

both. We have received from them priceless benefits—
from the doctor health and life, from the teacher the noble

culture of the soul. Both are our friends and deserve our

most sincere thanks not so much by their merchantable art

as by their frank good-will."^

Even at an earlier period the necessity of medical aid

led to such appointments as family doctors, doctors for

communities, the army, and societies. Rich people who

possessed large establishments and many slaves took care

to have a doctor at command at any time in case of

sickness. With this object they made a contract with a

neighbouring doctor, which bound the latter for a yearly

salary to afford any medical services required. ||
Still more

convenient for them was it when there existed in their

household a slave with medical knowledge whom they
could trust with the care of the health of themselves and

their relatives.^ Slaves of this kind were much in request

* Geli.ils: Noct. Attic, xviii, 10.

t Plutauch : (ie sanitate tuenda praec. c. 24-25.

X LuciAN : Abdicatus (The disowned son), c. 23.

§ Seneca: de benefic. vi, 15, 16, 17.

II
Varro: de re lustica. i, 16.

\ SuEToN : Nero, c. 2.— Calig. c. 8 —Seneca : de benef. iii, 24.
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and commanded a higher price than most
; they were

even sold for larger sums than Eunuchs.^ It occurred

sometimes too that young and gifted slaves were instructed

in medicine and trained up to be doctors at the cost of

their masters. The dependent position of these doctors

excused them somewhat if instead of confining the applica-

tion of their medical knowledge to dressing wounds and

curing diseases, they sometimes abused it by perpetrating

horrible deeds and serious crimes at the command of

their masters.t H the master was himself a doctor they
served him in the capacity of assistant : if they treated

patients independently they were obliged to hand over any
fee received in this way to the master, forming for him by
such means a highly lucrative source of income. Under

these circumstances it is easily understood that he was very

unwilling to confer freedom on a slave of this kind; for by

doing so lie not only diminished his income but raised up
an opponent, doubly dangerous to him since he knew the

master's patients. As little were the laymen inclined to

deprive themselves of a slave possessed of medical know-

ledge since they thus lost a resident doctor always at hand

and devoted to their service.:}: The law was compelleil

therefore to reconcile the mutually opposed interests of

masters and slaves, laying down on the one hand ihe

conditions under which the slaves were entitled to demand
freedom and the scale bv which the loss of income mig-ht

be calculated, and on the other hand imposing obligations

upon the freed men in respect of their former masters, which

l>rotected the latter from inordinate losses. § The slaves

educated in medicine, belonging to the State, who probably
had the care of the ailing servi public/, appear to have been

generally under more favourable conditions and in a better

position than tiuir colleagues who were the property of

private people.

* Cod. Just. vi. tit. 4.^, 3. \ii, tit. 7, i, i,.

t CicEito: ad Pisoii.,c. 34.
— I'ro Cluentio, c. 14 (Y .sf/.—-'lacitus Aiinal.x\ , fi^.

X Dijjist. xl, tit. 5, c. 41, 6.

§ Digest, xxxviii, tit. 1, c. 25-27.
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Certain material advantages and privileges were granted
to the free doctors as it was recognized how useful and

important the healing art is to the general good. When
C.^SAR, during a famine which fell upon Rome in the year

46 B.C., ordered the expulsion of foreigners he expressly

excepted the doctors and teachers from this general rule
" so that thev should be all the more willing to dwell in the

city and even should induce others to come and live there. "'^

The Emperor AUGUSTUS granted to the doctors in 10 A.D.

immunity from taxes and other burdens, professedly in

recognition of the successful treatment of an obstinate

rheumatic complaint carried out on him by his body-

physician MuSa, an enthusiastic advocate of hydrothera-

peutics.f Vesi'ASIAX renewed or confirmed this privilege

and Hadrian published rules defining the immunities

bestowed on doctors.;}:

From this ordinance which was renewed under

Antoninus Pius, we learn that they were exempt from

bearing various of^ces entailing expenditure of time and

money, as that of overseer of the public games, the aedile-

ship, and the priestly function ; they were also free from

having soldiers quartered on them and from military ser-

vice : moreover they were not compelled to contribute to

the purchase of grain and oil, when this was done by the

State, to execute the functions of judge or legate or to

perform any military or other public service. § ANTONINUS
Pius ordained however at the same time that these exten-

sive privileges should not be granted to all doctors without

distinction but onlv to a certain definite number of them.

It was decreed that in smaller towns onlv five, in middle-

sized towns seven, and in larger ones ten doctors should

enjoy this immunitv and that at any time on their being

* SuETON : J. Caesar, c. 42.

t Dion Cassils liii, 30.- Sueton: Augustus, c. 59.
—Hurat : Epist. i, 15.

X Digest. 1, tit. 4. de niuner. et honor, lex iS, 30.

§ Digest, xxvii. tit. 1. de excusat., c. 6, 8.— E. Kuhn : Die stiidtische uud

burgerl. Verfassung des rom. Reiches, Leipzig 1864, i, S. 69 rt
se/j.
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found guilty of culpable negligence the magistracy might

deprive them of such immunity.
Moreover in granting these privileges preference was

shown in favour of doctors who practised in their native

towns as against those who had emigrated from others.

These immigrants were only respected when they had in

some way prominently distinguished themselves. And in

cases of exceptional merit the prescribed number of doctors

receiving immunity might be exceeded. ALEXANDER
SeveRUS made a decree that in the provinces the im-

munity should no longer be granted by the State magis-

tracy but by the burghers and landowners who were the

best judges of the character and ability of the doctors to

whom they trusted themselves in sickness.* At a later

period there was granted to the doctors the extraordinaria

cognitio or the right to bring their actions for fees in arrear

directly before the highest court in the province.f It

would appear that at first all that was sought was to retain

able and educated doctors, by such privileges, in a par-

ticular spot, as the example of Archagathos teaches us.

Soon however they may have had certain definite duties

laid upon them in the interest of the public. When the

institution of public medical officers as it existed in Greece

was introduced into the Roman Empire, the rights bound

up with the duties of public service were reserved for

them. And the above mentioned privileges were at a later

period bestowed chiefly if not exclusively upon the public

medical officers. The number of the latter was dependent

upon the size of the town and was, as it appears, settled in

accordance with the law for the granting of immunities.

In (jaul there were public medical officers % before the

time of StrabO, in Asia Minor perhaps even earlier, § and

in Latium at any rate under Trajan, as we learn from an

*
Digest. 1, tit. 9. <ie dccretis ah ord. fac, c. 1.

t Digest, i, tit. 13, c. i.

X Sthauo iv, I.

§ VkrioUTEu:
o/).

r(7. p. 351.
—Orei.li : Inscript. lat., No. 3507.
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epitaph which is devoted to the salaried doctor of the town

of Ferentinum.'^

In Rome a doctor was appointed for every district of the

city. The public medical officers were especially bound to

attend the poor without being paid by them
;
but they were

by no means debarred from private practice. Moreover

they were called into consultation in epidemics and other

occurrences which entailed an increase of sickness and

mortality : in addition, the duty of medical teaching was

included in the list of their obligations. From the com-

munity they received a salary which consisted chiefly of

articles of natural produce. In large cities like Rome they
formed colleges which when a place fell vacant completed
the establishment by election. But their choice was sub-

ject to imperial ratihcation. The office seems often to

have passed from father to son.t Under the rule of the

Emperors Valentinian I. and Valens (368 A.D.) the

qualifications for, and conditions of, holding office as

public medical officer were settled in detail. J

Since this period they bore the official title of Archiatri

populares the origin of which dates from a still earlier

time. The word Archiater is found in ARETi^US§ and is

obviously, by the analogy of other expressions, formed

upon the root ap^ indicating dignity and high position. ||

At the earliest period it appears to have been used to

•designate the doctors of the imperial Court. SXERTINIUS

Xenophon, on whose history an interesting light has been

thrown by the discovery, a short time ago, of his grave-
stone covered with inscriptions,^ bore the title of Archiater

* Marquardt op.cit. vii, 755.

t Vercoutre op. cit. p. _^2i.

+ Cod. Theodos. xiii, 1\ 3. de med. et profess., c. 8-10— Cod. Justin, x,

T. 52, c. 10.

§ AiiET.iius : de acut. cur. ii, 5.

II
G. CuRTius: Grundzijge der griechischen Etymologie, Leipzig 1879,8.

iSQ.

T[ M. Dubois : Uii medecin de I'empereur Claude. Bull. d. corresp. helle'n.

J 88 1, No. 7, 8.



132 ANCIENT IIMKS.

and even before him probably M. Li\ lis Eur\CHl S.^ In

a similar way, Nero'S private medical attendant, AndrO-
MACHUS was denominated Archiater, the Emperor wishing
bv this to point out, as Galen says,t that he surpassed

other doctors in experience and knowledge. In another

passage Galen makes mention of the doctors Magnus
and Demetrhs who at that time enjoyed the dignity of

Archiater.;}: At a later period the Court doctors bore the

\.\\.\^ Archiatri palatini in contradistinction to \.\\^ Archi-

atri popiilares
—the public medical officers. At the Court

of the Emperor ALEXANDER Severus were seven doctors

of whom however the first, the private body-physician, alone

received a salary in money, the rest only receiving their

board. Moreover they participated in the privileges and

favours which were extended to Archiatri and to doctors in

general. § Like the Courts and Communities, so too

Societies had their private doctors. Doctors were also

appointed for certain classes of officials, for the persomicl
of the theatre, for the Circus and the Gladiators.

||

The various troops had their doctors who accompanied
them into the field and treated the sick and wounded

soldiers either in their tents or in the military hospitals.

They bore arms like other soldiers^ and enjoyed the

immunities granted to otlier doctors. But little information

exists as to the relative rank of military medical officers or

their relations to those set over them.*"^ At the head of

the whole military medical establishment there was pro-
babl\- a general medical officer on the staff.tt In the

same way the navy was provided \\\\.\\ doctors : and

* R. BuiAU : Archiatrie romaiiie. Paris 1877, c. 2.

+ Galkn xiv, 211.

I G A I.F.N xiv. ^(^^.

§ Lampiudics : Alexander Severus, c. 42.

II K. BiiiAu: L'assistance me'dicale chez les Romains, Paris 1869.

\ On Tkajan's column at Rome two military doctors are rejiresentcd binding

up wounds and drawinjj out arrows: they are armed.
** H. BiiiAi' : Du service de sante militaire chez les Romains. Paris iS6f).

ft .\i im i.i'S TArius: de Clitop. et Leucipp. amor, iv, 10.
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amongst them were specialists, as a remark of Galen
informs us."^"

Doctors who rendered important services by their ability

were distinguished by titles and dignities, by promotion
and other honours. In Rome, as elsewhere, it was chiefly

the Court doctors on whom these marks of favour were

bestowed.t MuSA was raised to equestrian rank by the

Emperor Augustus, and his statue was placed in the

temple of AsKLEPlOS. Stertinius Xenofhon received for

his exertions as military doctor the corona aurea and the

hasta piira at the hands of CLAUDIUS. As imperial body-

physician he obtained such influence that he was nominated

to the Secretaryship of State for Greek affairs. Thanks

chiefiy to him, his home, the island of Kos, was relieved

Irom taxation. I In later times it not unfrequently happened
that doctors accepted high positions at Court or in the

government of the State and in that case they probably
renounced the practice of their profession.

The decline of the Roman Empire smothered scientific

effort, and annihilated many excellent arrangements which

had been made in the spheres of teaching and of medical

science; but the essential principles of organization were

maintained, even if by ignorance and unfavourable circum-

stances they were misused or even entirely perverted. The
rich medical literature which was saved, handed over to

later times the acquisitions of a former age and pointed
out to medical investigation the path it must follow in order

to achieve success.

END OF PART I.

* Galen xii, 786. 1" Cod. just, xii, tit. 13.

\ Tacitus: Annal. .xii, 61.



II. MEDICAL TEACHING IN THE MIDDLE AGES.

THE INFLUENCE OF CHRISTIANITY.

Till-; organization of the Roman State became subject to

insidious diseases which, attacking the vital parts, led to a

long period of infirmity brought finally to an inglorious

conclusion by the victorious assaults of external foes.

Incapacity and profligacy upon the Throne, the division of

the o-overnment amongf numerous rulers mutually envious

and hostile, the corruption of officials and the venality of a

haughty and overbearing soldiery, undermined the political

basis of the State, while social life in Rome was poisoned

by the loosening of family ties, love of pleasure, pride, the

reckless squandering of riches by the wealthy contrasted

with the misery of the great masses of the people, and

finally the audacious effrontery with which vice manifested

itself on all sides. The people of the North, those healthy

children of Nature, coming to Rome first as mercenary

soldiers, then as regularly engaged defenders, and finally

as governing lords, accelerated tiiis process of decay and

gave, out of compassion, the death-blow to the Roman

Empire worn to pieces as it was by internal troubles and

bleeding and maimed by innumerable wounds. The courage
and heroism, which had covered the name of the Romans
with glory and had made their state powerful, were extinct,

or if an isolated courageous act occasionally recalled past
times it served only to illuminate with a momentary lighten-

ing-flash the dark night of the present. The struggles of

the ambitious towards ideal perfection found outlets rather

in the domain of theology and of self-sacrificing piety.

This mode of thought, led up to by the severe simplicity of

manners of the disciples of the Stoa, l)ut which was first

extended into more general acceptance by Christianity,
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found in the patient bearing of suffering and in abstention

from the pleasures of life the greatest and highest virtue

it was possible for man to strive after. The Christian

doctrine of Faith gave an effective spur to such ideas in

offering to people an expectation of a life after death in

which all injustice is reconciled, virtue receiving its reward

and vice its punishment. The poor and miserable of this

world were afforded the hope of a better and brighter

future in store for them which mip;ht console them for the

wretchedness of the present ; pity was instilled into the

hearts of the rich, and sinners were filled with fear and

horror and bv these means were ursfed to better thinsfs.

This solution of social questions corresponded to the wants

and conditions of civilization of that period and on that

account was bound to obtain for itself o-eneral recognition.

The first adherents of Christianity belonged to the circles

of the oppressed and the poor : at a later period it found

believers also amongst those blessed with worldly posses-

sions, the so-called higher classes of society, members of

which, disgusted by the moral depravity of the time, sought
for comfort and edification in the doctrines of the new

Gospel.

So long as the Christian Church consisted of elements

such as these, its purity endured, and the religion of peace
and love remained as conceived of in the mind of its revered

Founder. But when, with its extension and increase, power
and riches were added to it, and from this cause a number
of ambitious and unprincipled adventurers were attracted,

it became the battle-field of human passions and gave rise

frequently to more evil than good.

Christianity concerned itself only with the moral culture

of mankind : to the training of the intellect it remained

indifferent, sometimes even openly hostile. This was

only natural : for in a theory of life which like that held

by the Christian Church saw its goal in the perfect ideal of

a world invisible, and declared the moral improvement of

man to be its principal or only task, no great importance
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could be ascribed to scientitic investigation. But science

stood in direct opposition to Christian dogma when it made

the manifestations of Nature, as for example the human

body—which the Christian faith held as impure and worth-

less, if not despicable
—the subject-matter of its study. The

natural sciences and theoretical medicine consequently made
no essential progress under the authority of the Christian

Church.

On the other hand the science of medicine has to thank

the initiative of the Church for the foundation of numerous

hospitals and other benevolent institutions which satisfied the

promptings of humanity and the requirements of the healing
art in an equal degree. The development of the sciences

was at this time also impeded by other conditions and cir-

cumstances. The constant wars and predatory expeditions
of hostile races, the religious persecutions and controversies

on points of dogma, the social changes called forth by the

insecurity of property and life, the grievous pestilences

which depopulated whole countries and turned them into

wildernesses ;

—all these things diverted attention from

scientific pursuits and deprived people who were inclined

to such, of the repose required for successfully engaging in

them. Hut the chief cause of the arrest of scientific pro-

gress was the fact that the peoples who had divided the

Roman Empire among themselves were far inferior to the

Romans in education and consequently had first of all

the task imposed upon them of assimilating to themselves

the culture of their predecessors. This process endured

for centuries and was completely effected only at the end

of the Middle Ages.
The division of the Roman Monarchy into an Eastern and

Western half gave once more clear political expression to

the old opposition between the Orient and the Occident

which had never entirely disappeared. P)Ut a natural result

was the disintegration of that great state organization ot

which one limb was thus separated from the other. The

loose conni( lions of the provinces with the central power at
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Rome or Constantinople facilitated their acquisition of

freedom. The German races, borne on by the tide of

peoples setting from the North and East towards the South

and W^est, soon made themselves at home in their new

abodes and founded new States. At the close of the fifth

century the Ostrogoths, followed later by the Lombards,
ruled in Italy, the Visigoths in Spain and South West

France, the Burgundians and Franks in the East and North

of this district, while the Anglo-Saxon races crossed over

into Britain, and the Roman province of Africa was the

prey of the Vandals. Tribes of Saxons, Bavarians,

Alemanni and Franks remained in Germany and the sway
of the Byzantians w^as pressed upon in Asia by the Persians,

and in Europe by the Goths, Huns, and Slavs in an ever

increasing degree.
The conquerors preserved many of the political and

social regulations which they found existing in the countries

subdued by them. This- was a triumph which those who
had been defeated in a contest of physical strength, were,

in consequence of their higher culture, able to celebrate

over their less educated conquerors. The latter were able

to recognize the great advantages which would accrue to

them from an increase of knowledge and on this account

took care that the Schools and Teaching-institutions should

be as far as possible preserved. The civilizing influence of

the Romans had been felt in all parts of the Empire, but

especially in the western half. Numerous places of

education in Gaul, Spain, Britain and North Africa bore

witness to this. The literary efforts of the Roman authors

who drew their origin from these lands show how success-

ful in their work were these institutions.'^

After the pattern of the establishments for advanced

teaching in Athens, Alexandria, and Rome there arose also

high schools both in the East and in the various larger

* MoMMSEN Op. cit. Bd. V, S. 69 el srq.. loo ft se(j., 176 et
se(j.. 64;;, 655

el
seq.
— Gibbon : Decline and Fall of the Roman Empire. Vol. i, p. 49-50,

Lend. 1828.
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towns of Italy, Gaul and Spain,* in wliich, along with

Greek and Roman literature, were also taught grammar,

history, philosophy, rhetoric, jurisprudence, mathematics,,

physics and astronomy, and sometimes also medicine. The

organization of these places resembled in many respects

that of the English Universities. They had in view not so

much preparation for any particular calling as the object of

giving a general education embracing all subjects of know-

ledge then in the possession of mankind. The professors

of these high schools were paid at the public cost and

enjoyed immunities, freedom from taxation, and other

privileges. Their number was limited and was regulated
—

as was that of the Archiatri—in accordance with the size

of the town. Thirty-one professors were appointed to the

high school at Constantinople which was founded in the

Hfth century A.D.f Besides the professors nominated by
the authorities of the town or the Government there appear
to have been other teachers who, like private tutors of

the present day, made a profession of teaching without

receiving any regular salary.

The sons of wealthy parents were generally accompanied
to the high schools by attendants who, partaking of the

characters both of governors and servants, in most cases

belonged to the class of slaves either actual or recentlv

emancipated. The teachers received from their pupils a

fee settled by agreement. For such fees to produce a

satisfactory income it was a matter of great importance
to the teachers that they should have numerous pupils.

The student life, as it was developed in Rome and

Athens, resembled in many respects the Continental student

life of the present day. The students joined in societies

according to the country of their birth, sought to attract

and enrol new comers,
"
freshmen," by all means of per-

* F. CitAMRu : Gcschichte der Erzichung und dcs Uiilerrichts ini Altcithum,.

Rlln-rfcld i8.:i2, Bil. i. .S. 477 et sn/.

t j. C. I'". Baiiii : Dc literaruni univcrsitatc Constantiiiopoli, Heidelberg

|8_^5.
—SAVKisY: Geschichte des romiscticn Rechts, Bd. i, S. 396.
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suasion, artifice and often even force, held drinking bouts

and feasts and, on occasion, gave vent to the furious

passions of youth. There was, indeed, no lack of out-

rageous and insolent conduct and deplorable excesses. In

Antioch it happened once that the students wrapped in a

rug a pedagogue who had incurred their dislike, and tossed

him in the air and caught him again such a number of times

that he finally fainted away. The philosopher LiBANIUS,.

who occupied a professorial chair at the same time and

place, admonished his pupils who had probably participated

in this rough sport in the following terms : "Bad enough
were it for students to lay hands on ordinary citizens, ta

insult a goldsmith, to provoke a shoemaker, to beat a

carpenter, to kick a weaver, to maul a shopkeeper, or to

threaten an oil merchant : but to ill-use a pedagogue is an

injury to one occupying a most respectable and useful

position and deserves chastisement with the rod and the

whip.""^

For the rest, the students were subject to strict laws.

According to an ordinance of ValentinIAN (370 A.D.) they
were obliged on entering upon their studies to produce
testimonials from the magistrates of their native towns, and

their names, addresses and the position of their parents
were entered on a public register. They were forbidden to

waste their time in pleasure-seeking. If they transgressed
these injunctions they rendered themselves liable to-

corporal punishment and could be expelled from the

school. The prefect of the town made a yearly report

upon the ability and behaviour of the students to the

superior imperial authority. -j-

With the twentieth year of age the studies had to come
to an end. It thus appears that they began pretty early.

In the Isagoge in nrtcin medicaniX falsely ascribed to

* LiBANIUS : Orat. et declamat. Ed. J. J. Reiskk, Alteiiburg I795,T. iii..

p. 254, 2_S9 (Trepi Tov ra7r?;Tor).

t Cod. Tlieo-.los. L. xiv, T. i, i.

X Vai,. Rose: Anecdota graeca et grwcolatiiia, Berlin 1&64, ii, p. 169, 244
el seq.
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SORANUS but certainly of ancient origin the proper time for

the commencement of medical studies is declared to be the

fifteenth year. The author takes the opportunity of remark-

ing
" that the student must be industrious, intelligent and

of ready apprehension, in order to understand and learn

quickly; that he needs also a strong body that he may
bear the exertion to which he will be subjected." It was

moreover required of him that he should possess a scientific

preliminary training and that he should have been taught

grammar, the liistory of literature, rhetoric, mathematics

and astronomy.
" The doctor," he adds,

" must combine

gentleness and modesty with becoming dignity, must

possess an irreproachable character, must not act with

haughtiness but must treat the poor and the rich, slaves

and free all alike." The medical lectures which were

delivered in the hiijh schools bv learned theorists, the

latrosophists as they were called, consisted of philosophic

examination and profound discussion of various questions

of physiology and pathology : but they did not suffice to

prepare those who attended them for the actual practice of

medicine. This part of medical training was effected in a

more satisfactory and practical way by the Archiatri and

by practising doctors generally, who imparted instruction

in the healing art.

The schools of the Sophists and the higher teaching in-

stitutions demanded no definite confession of faith from

their teachers or pupils. Heathens and Christians taught

at them, and in their lecture rooms the adherents of various

churches and sects mixed freely. Only during the short

reign of Jl'L1.\N were the Christians excluded from the

position of teachers in the heathen schools. Already at

that lime weak attempts were made to free Christians from

a heathen education but only one hundred years later did

success crown the efforts of S.\LVIANUS, of PRIDENTIUS,
(JroSIU.s and others to produce a literature containing

Christian subject-matter and founded on the writings of the

Old and New Testaments. Tln' indifTerence and contemjjt
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which the lights of the Christian Church manifested in

regard to the intellectual creations of the Greeks and

Romans,* the one-sidedness which moved them to confine

their choice of material to what had been transmitted

through Jewish and Christian channels, and the tendency to

disparage the civilization acquired in ancient times, gave to

these literary productions a very prejudiced character and

make it clear to us why enlightened contemporaries, not

affected by religious bias, were able to discern in them

no sign of progress in the intellectual development of

man.

If the struggle between the Christian training and that of

the Ancients had been decided with the weapons of the

intellect the superiority of the latter must have been

proved: but it was soon transferred to the fields of political

power where the victorv falls to the strongest. When the

Christians, after having for centuries been persecuted by
the heathen, at length obtained dominion in the state, they
on their side began to oppress their former oppressors.

Eagerly labouring to dig up the roots which attached man-

kind to the heathen past, they attacked the system of

teaching resting upon the study of the ancients, and endea-

voured so to modify it in accordance with their way of

thinking that it should assume a form compatible with

Christian dogma. Failing in this they employed force

and abolished the teaching-institutions. By an edict of

Justinian of the year 529 the schools of philosophy at

Athens and Alexandria were closed. The last of the Greek

philosophers abandoned their homes and sought protection
and freedom for thought in foreign lands. In Constantinople
and other places, especially in the countries of the west,

the temples of the Muses were transformed into Christian

schools in which the study of religion was the predominant
feature. The priests took over the direction of education

and became the representatives of knowledge. lo them

* Arc-yiiv. f. Gtscliichte u. Liteiatur
; herausg. v. F. C. Schi.osseu u. Bi;rcht

ij S. 253 el
se'i.

y
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religious faith was the highest law, and limits were imposed
on investigation which no one dared to transgress.

In the schools which arose at the residences of the

bishops and adjoining the cloisters, not only theology and

Church history were taught but also all subjects belonging
to general education or of importance and use in daily life.

Medical science was frequently included in the list of sub-

jects : and was especially cultivated in the schools of the

East. St. Benedict introduced this system into the lands

of the West and aroused the members of the order which

he founded to the study of medicine. Cassiodorus also

recommended the pursuit of medical knowledge to the

monks into whose cloisters he had retired after having

played an important part in political life for many years as

Minister to TheodORIC, King of the Ostrogoths: he gave
them detailed advice as to which medical authors of

antiquity they should make the groundwork of their

studies."^

Medicine was very zealously pursued, it appears, in the

schools of the Nestorians. Prominent members of the

priesthood in this sect were famed for their medical

abilities and were taken into council by the princes.f The

teaching establishments of the Nestorians were arranged
like the schools of St. OrigEN at Alexandria.^ Adherents

of other Faiths and even heathen were employed as

teachers at them but naturally only in profane sciences.

The students had to pay a fee for being taught, sometimes

a nut inconsiderable one. The Church paid the fees for

poor scholars and afforded tluMii support besides. The best

known educational establishments were at Edessa, Nisibis.

Seleucia and Dorkena: at a later date schools of the same

kind were founded in Baghdad, Messene, Hirta, Matotha,

Jemama and other towns in Syria. § Many were much

• Cassiodou : Institut. diviii. lect. i, c. 31.

+ AssKMANi: Hibliothcca oiientalis, Home 1728, iii, pars i, p. 166.

+ AssKMANi up. cii. iii, pars 2, p. 919 ct sei/.

§ AsSKMANi op. lit. iii, pars 2, p. 924.
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frequented ;
Nisibis at one time numbered 800 students, of

whom some came even from Italy and Africa.

When the Nestorian men of learning were driven out of

Edessa by the religious fanaticism of the Byzantine Em-

perors, they fled to Persia where they contributed

essentially to the rapid progress which the sciences, and

especially the science of medicine, made at the school of

Gondisapur. While its origin dated probably three cen-

turies earlier,"^ the period of its prime was under Kesra
NUSCHIRVAN in the sixth century. This monarch was

thoroughly acquainted with Greek literature and was the

benevolent protector of all scientific effort. At his hands

the exiled Nestorians found the same hearty reception as

the philosophers of Athens
;

in the same way he supported
and helped the Jewish and Syrian men of learning who

were the means of transmitting to the Persians the culture

of the Greeks. He sent his physician-in-ordinary,

BURZWEIH, to India, in order that he might make himself

acquainted with the medical practice of that country and

bring back drugs and medical writings : and he imposed as

a condition when concluding peace with the Emperor of

Byzantium that the doctor TribuNUS of Palestine, one of

the most celebrated practitioners of his time, should be

given over to him for a year. In Gondisapur the knowledge
of the West and the wisdom of the East came into contact.

Greek medicine here walked hand in hand with that of the

Persians and Indians, and this alliance concealed the germs
of the rapid growth which the science experienced under

the Arabs. Medical teaching at the School of Gondisapur
was chiefly, if not exclusively, carried on by the learned

Nestorians. It was not merely theoretical but more indeed

of a practical nature and took place in the Hospital. f This

hospital was maintained during the Arab rule and was

mentioned even at the end of the tenth century.

*
J. H. Sciiulze: De Gondisapora Persaium quondam Aca lemia Medica in

Comment. Acad. I'etropolit. 1751, xiii, p. 437 et seq.

t AssEMANi op. cil. iii, pars 2, p. 940 et seq.

r
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Medical science made no remarkable progress during-

the time of the decline of the Roman Empire and the

period following thereupon. The training of doctors was,

speaking generally, less judicious and complete than at an

earlier period. It was wanting in many excellent arrange-

ments which had facilitated medical teaching among the

Romans. Anatomical study was chiefly pursued by means

of books. The dissection of human subjects was no longer

to be thought of in view of the religious and social pre-

judices which saw in it the violation of the dignity of man.

Even the dissections of bodies of the lower animals were

not always possible : for they at least brought the student

into the danger of being taken for a magician.* Anato-

mical knowledge made, in consequence, but small pro-

gress ; the discovery of the olfactory as an independent

nerve, and the doctrine that the development of the cranial

bones and the vertebral column depends upon the forma-

tion of the brain and spinal cord are perhaps the only

things worth mentioning.!
The anatomical and physiological \\rilings of Galen

formed the groundwork for teaching in these subjects.

The anatomical learning, which he had deposited there, in

the opinion of the doctors of that time satisfied the highest

demands which ought to be made upon their knowledge in

these matters. The results which he had obtained in his

anatomical investigations appeared to them to need neither

correction nor enlaro^ement. The\ ascribed the same

character of completeness to Gai.EN'S physiological theories.

The doctrine of teleolos^y which he held sacred, and the

sincere admiration he felt for the omnipotence and wisdom

of God, to which he gave expression at c\ cry opportunity,

made an impression upon the Christian mind and found

ready acceptance at the hands of the Christian men of

learning. Gale.\ owed it in a large measure, to this cir-

* ApuLEit's Madaukensis : Apologia, c. 36.

•f Theopimll's Protospatiiaiul's : Dc corp. human, fabrica (.•(!. A. Ghken-

II 1 1. 1.
,
Oxford 1842, p. I 2(j, 151.
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cumstance that his works were not destroyed by the theo-

sophists of the Christian and Islamite eras, filled with

rage and brutal fanaticism as they were against the

literary memorials of antiquity ;
but that they were on the

contrary carefully preserved and zealously studied and even

given wider extension.

WHiile the theoretical departments of the study of medi-

cine were doomed to inaction, a prospect of successful

scientific effort disclosed itself to practical medical science

through the foundation of hospitals. The charitable institu-

tions which Christian philanthropy called into existence

afforded opportunities for the observation of diseases

and injuries of all kinds and offered facilities to doctors for

acquiring education in their art and for amassing experi-

ence. To assert that the foundation of public hospitals is

exclusively a product of Christianity is certainly inaccurate. X
Even the Buddhists, as we have seen, were acquainted with

such institutions, and th-e latreia of the Greek physicians

and especially those maintained at the public cost, were

essentially nothing but public hospitals. The convalescent

institutions of the Romans which were fitted up for slaves

and soldiers differed from them only in the fact that they
were intended for particular classes of the community.
The Spaniards on reaching Mexico after the discovery of

America, found hospitals there too and even praised them''^

highly. \'iRCHO\V is right when he says that "
every

civilization which humanizes the manners and customs

of people up to a certain degree and gives a more finished

form to society, ends by being moved to the foundation of

hospitals." t

Christianity however deserves the incontestable merit of

having kindled into a clear flame of enthusiasm the sparks
of true philanthropy which she found glowing in ob-

scurity. No other religion, no political or social power

* Phescott : The conquest of Mexico, London 1863, 2n(i Ed., i, p. 26, 169.

t ViHCHOw : Uber Hospitaler und Lazarethe in seinen gesammeiten Abhand-

lungen, Berlin 1879, ii, S. 8.

L
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has essayed or has effected so much for the human race

as Christianity. Where it spread and found adherents,

there works of mercy were practised and temples were

erected to objects of charity. The extraordinary results

which the Christian religion succeeded in effecting in the

first centuries after its origin depended certainly in great
measure on the humanitarian ideas which it proclaimed.
To be sure, acts of philanthropy were conspicuous even

in ancient times, acts which claim our admiration
;
but

they were at best isolated and produced no enduring effect.

Christianity united the humanitarian efforts of individuals

and gave a collective character to charity. Ancient times

saw in the slave, a beast endowed with human speech, a

possession intended for profitable use
; Christianity while

unable, it is true, to do away with slavery had regard also to

the dignity of man existing even in slaves. Cato advised

cultivators of the soil to sell their old and sick slaves like

cattle no longer able to work and old iron."^ Many masters

drove their slaves out of their houses when through sick-

ness and old age they had become unprofitable ; indeed,

the Emperor CLAUDIUS in order to put a stop to this

abuse caused the slaves, in this case, to be proclaimed
freemen.t Christianity preached compassion for the

4' oppressed, support for the poor and helpless, and care for

the sick. Many adherents to this faith gave their posses-
sions to the poor, or to the Church in order that she might

give alms therewith. The Church in Rome in the third

century provided 1,500 poor with daily sustenance J and the

Church at Antioch maintained over 3,000 at the time of

St. Chrysostom.§ The erection of homes for the poor and

sick, and of other charitable institutions appears to have

begun in the East.

The slaves were treated better and with greater humanity

in Greece than in any other country of the ancient world :
||

* Cato: dc re rustica, c. 2. J Eusebius: Hist, tccles, vi, 43.

t Sueton: Claudius, c. 25. § Chuysost.: horn. 66 in Matlli.

II
MOMMSEN Op. cil, V. 250.

1

1
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there, even in the times of heathendom poor people and

strangers found a friendly welcome and medical care in the

Xenodochia, in the event of sickness.

Christianity, in fine, organized the administration of

charity and called institutions into existence which in size

and prevalence surpassed previous experience. The

institution at Caesarea founded by St. BASIL resembled

a town
;

it contained numerous dwellings for the poor
and sick, was excellently administered, and had special

doctors and attendants for the sick in its service.^

Gregory of Nazianzus calls this institution
" the trea-

sury of piety, where disease becomes a school of wisdom,

where misery is changed into happiness."f Edessa

possessed in 375 A.D. a hospital which was provided with

300 beds. J Similar institutions arose in other places of

Asia Minor, as also in Alexandria and Constantinople, for

the relief of the sufferinsf and infirm.

The hrst Christian infirmary was, as St. JEROME narrates,

founded in Rome by the widow FabiOLA who belonged to V
the ancient family of the Fabii, at the end of the fourth

century. § Other rich private persons followed her pious

example and the erection of charitable institutions became

the fashion with distinguished Roman ladies. In any case,

if Paula built a hospital she conferred a greater blessing

on humanity by so doing than by condemning her daughter
to perpetual virginity, although she was for this act

honoured by St. Jerome with the title of the mother-in-

law of God, as Gibbon says.|| Elsewhere in Italy, as also

in Gaul and Spain, asylums for the sick and poor were

erected. The Bishop Masona of Merida (573-606), a

* Gregory of N?iziaiizus : Orat. fuiiebr. in Basil. & Orat. de pauperum
cura.— Basii.ius: Epist. 94.

t C. Schmidt: Die biirgerliche Gesellshafc in der altiomischen Weltundihre

Umgestaltung durch das Chiistenthuni, Leipzig 1857, S. 246.

X E. Chastei, : Die Christliche Barmherzigkeit in den ersten Jatirhunderten

der Kirche, iJbers v. Wichern, Hamburg 1854, S, 135.

§ HiEHONYMus: E)). 77, Ed. Vallarsi.

II
Gibbon op. ci/. c. 37. p. 398.
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Goth, founded a hospital to which Christians and Jews,

slaves and freemen found admittance, and he ordered

that half of the gifts received by the Church should be

given to this institution. He ordered the doctors who
were appointed to it, to go round about the town and

invite the sick to let themselves be taken to this establish-

ment. The Hotel-Dieu at Lyons was founded in 542 A.D.

by ChildeBERI' I. and was under the supervision of

laymen.*
The Church pronounced the care of the sick to be a

work pleasing to God. 1 he faithful strove earnestly with

one another in this matter how best to help the afflicted

and did not shrink from performing the meanest and most

disagreeable tasks. Fabiola carried the sick to their

beds in her arms and washed out wounds which others

scarcely dared to look upon.f The Empress Pl.ACILLA

Augusta undertook the duties of a maid-servant in the

hospitals.;]: The Christians displayed a self-sacrificing

activity in great epidemics such as at that period afflicted

the human race. When in the third and fourth centuries

contagious pestilences raged in Alexandria and Carthage
the Christians took charge of the sick without distinction

of creed, nursed them, and buried the dead.§ Many were

consequently attacked by the disease and succumbed to it.

The heroic spirit of love shown by the Christians on such

occasions, filled with astonishment and wonder people of

other faiths. Even Julian, the most zealous antagonist of

Christianity recognized thus their charitable work, he wrote :

" We see what it is that makes the enemies of the gods

powerful ;
it is their kindness to strangers and the poor,

their care for the dead, and their holiness of life—even if

assumed.'
II

He felt himself induced to copy the example

* C. F. llENSiNCERin the Janus i, S. 772 el se<i.

+ HiEHONYMUS: Ep. 84.

X 'rm-.ouoiiKT : Hist. Ecclcs. V, 19.

§ EusEuius: Hist. Eccles. vii, 22. ix. 8. Sozumenos: Hist. Ecclcs. v, 16.

II Julian : Kpi^l. 49.
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of the Christians, and decided to erect hospitals in all

important towns.

Among diseases leprosy (under this name a number of

different kinds of skin disease being included) engaged

particularly the attention of the public. The lepers were

shunned by the people on account of their horrible appear-

ance, even indeed by their own relations and friends ; they
were also dreaded on account of the danger of infection to

which others were exposed in their presence. The Chris-

tians felt pity for these unfortunate people also, and gave
them protection and care in their hospitals. St. Basil
" embraced them as brothers, not for the purpose of making
a parade of his courage but to give an example to those

whom he entrusted with the care of them."* He assigned
to them a special department in his institution at Caesarea.

In Constantinople a hospital was devoted to leperst and in

Italy leper-houses arose in many places at an earlier

period than institutions for other sick people.]: In France

there were leper-houses as early as the tiine of St.

Gregory of Tours (560) and in a testamentary document

of the year 636, institutions of this kind are mentioned at

Verdun, Metz and Mastricht.'^ One hundred years later

St. Othmar collected the lepers from the districts near

St. Gall and erected a hospital for them. Christian philan-

thropy provided, besides asylums for the poor and sick,

institutions in which the aged infirm, cripples, blind people,
women lying in, orphans, and deserted and foundling
children were received and taken care of.

The abandonment of newly-born babes was forbidden as

early as the time of Valentinian : but this criminal practice
was supported by the public immorality. ||

In the fifth

* Gregory of Nazianzus. op. cit. Oral. viii.

t Dl'cange : Constantinop. Christ., Paris 1680, iv, 165.

I MunATORi : Antiq. ital. med. aevi, T. i, Dissert. 16.

§ R. ViRcnow: Zur Geschichte des Aussatzes in Virchow's Archiv, Bd. 20,

Berlin 1861, S. 169.

II
Leckv : Sittengeschichte Europas von Augustus bis zu Karl dem Grossen,

Leipzig 1870, ii, 20 etsiq. (' History of European Morals').
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century the custom arose in certain towns of Gaul e.g. in

Aries, Treves, Ma^on and Rouen of laying children, of

whom it was wished to be rid, before the Church doors.

The priests took care of these poor ;ibandoned infants

and caused them to be reared. The first foundlinof

hospitals appear to have arisen at Treves, Angers and

Milan.''^

Unfortunatelv the care which the Christians devoted

to the sick and helpless did not always manifest itself

in this noble and reasonable manner. The words of St.

jA.MESrf "Is any sick among you? let him call for the

elders of the Church and let them pray over him anointing
him with oil in the name of the Lord. And the prayer of

faith shall save the sick, and the Lord shall raise him up
"

display ignorance and superstition in so far as they pro-

nounce the help of the doctor to be superfluous, and the

power of prayer to be sufficient to heal the sick. It was a

return to that theurgical point of view from which diseases

were looked upon as punishments inflicted by God and only
to be removed by penance and prayers. The sufferers came

now to the Christian Church as they formerly did to the

temple of AsklepiOS to request advice and aid from the

priests. Happy recoveries, the cause of which was ascribed

to the intercession of a saint, resulted in an increased throng
of sick people. And thus, especially in Churches where the

bones of saints reposed, there became developed a kind of

worship, hardly distinguishable from that offered at the

temples of ASKLEPlOS.:]: The sick spent nights there in

fasting and prayer, hoping that the saint would appear to

them in a dream or a vision and would indicate the remedy
suited to effect their recovery, and the priests interpreted
the hallucinations and dreams of the patients, wrote down
the histories of the successful cases which occurred, and

took care that by means of pictorial representations of

* Chastf.i, op. cil. S. 53, 138.

t Cjcii. Ep. St. James, c. 5, v. 14, 15.

J Ai.ii. Maiugsan : La mtfdec'me dans I'cglise au sixicnie siccle, I'aiis 1887
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the parts of the body which had been successfully treated

the recollection of such cures should be kept fresh and

enduring in the minds of the faithful. The reverence

which was paid to the martyrs who had sulTered death for

their faith very easily led to great healing powers being
ascribed to their remains. The sick hoped to obtain relief

from their sufferinofs if thev were allowed to see or to touch

the saint's bodv or articles belonCTingr to him, to visit his

grave or to taste of the dust covering it. Amulets and

miracles played a prominent part henceforth in the medi-

cine of the Christians. The mystical enthusiasm of the

Neoplatonists and the Neopythagoreans, which had just

been employed as a weapon in the contest against the

Christian Church, now found acceptance witii the latter:

and under ecclesiastical protection, fraud and superstition

made their power felt in a sphere where not merely the

progress of science but the health—even the life of men

frequently depends upon the truth.

The medical literature of that period bore the character

of dependence. Poor in original ideas, incapable in original

research, writers were satisfied in collating what had been

effected in bygone times and working it up into concise

epitomes. The practising doctors demanded books of

receipts answering to their daily requirements. Of this

nature were the writings of QuiNTUS Serenus Samonicus,
Sextus Placitus Papyrensis, Vindicianus, Marcellus

Empiricus, Lucius Apuleius^ Cassius Felix, Theodorus
PriSCIANUS and others, the Latin translations of certain

works of the Hippocratic writers, of DiOSKORlDES, Galen
and Soranus, and compilations from Plinv, Caelius,
Aurelianus and others. In their language as in their

subject matter they indicate the rapid decline of intellectual

aspiration after science which characterizes this period.

More valuable and richer in matter were the literary

performances of the Greeks in this domain : yet it might
here too be detected that the creative power of ancient

times was gone. The judgment passed by the philosopher
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LONGINUS upon his contemporaries in the third century

was equally applicable to the Greeks. '' In the same

manner as some children always remain pygmies, whose

infant limbs have been too closely confined
;
thus our

tender minds fettered by the prejudices and habits of a

just servitude, are unable to expand themselves or to attain

that well proportioned greatness which we admire in the

ancients."^

In the fourth century, OribasIUS by the wish and com-

mand of the Emperor JULIAN whose body-physician and

friend he was, made a collection of extracts from the most

important writings of the most famous medical authors of

ancient times,t enriching the same with many interesting

additions of his own. After the same plan Aktius in the

sixth century collected a number of treatises upon the par-

ticular departments of medicine. Since many of these

proceeded from doctors, whose works have been lost, and

many things are alluded to therein which are not to be

found elsewhere, this collection forms a priceless source of

information not merely for the history of medicine but also

for that of philosophy and other branches of knowledge.

Unfortunately the use of it is made difficult if not imprac-

ticable by the fact that the Greek text of the work has not

as yet been printed in its entirety.

Alexander of Tralles, who lived about the same

period as Aetius, is placed by Freind by the side of

HlPPOKRATES and AreT/EUS. Being the first doctor who

for a long time had shown any originality in thought or

practice he recalled to remembrance once more the mighty

past of Greek medical science. His text-book of special

pathology and therapeutics of internal diseases which has

been edited by me,X contains a multitude of medical obser-

* LoNGisus: De sublim,, as quoted by Gibuon, op. ci(. Vol. i c. ii, p. 76.

t This was edited by Ch. DAUEMBERri with the support of the French

Government (I'aris 1851-76).

+ 'III. Plschmann : Alexander von Tralles, Oiiginaltext und Ubersctzung,

Wien 1878-79, 2 Bde. On pp. 108-286 of the Introduction is a description of

the scientific performances and services of A. of T.
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vations and experiences, made by him in his practice of many

years' duration and shows us in the author a man com-

bining a correct judgment with extensive knowledge. The

compendium of general medical science composed with

great originality and independence by Paulus /EginETA

belongs to the seventh century and, particularly in its

surgical sections, is of great value, since the operative

attainments of the surgeons of that period are fully

described therein.*

The medical writings of the Byzantines bore almost

without exception the stamp of superficiality and consisted,

like the works of Meletius, Theophanes Non.xus, Simon

Seth, Niketas, Demetrius Pepagomenus, Nicolaus
Myrepsus and others, to a large extent of compilations
made without judgment, and collections of receipts. A
tendency to encyclopaedic literature developed itself

about the same time, finding representatives in Photius, \C
Michael Psellus and others: the same inclination

was shown also in the Origines of ISIDORE of Seville and

the Elementa Philosophise of the monk Beda. The

Encyclopaedists skimmed over all sciences, discoursed of

God and the world, of heaven and earth : they began with

theology and ended with the art of cooking. They drew

even medicine into the field of their observation
;
but they

seldom did more than furnish a catalogue of names for

things with which they w'ere really but slightly acquainted.
The medicine of the Byzantines came to a worthy con-

clusion in the person of JOHANNES ACTUARIUS whose

writings on the urine and on the physiology and pathology
of the mind are allied both in substance and form to the

best literary performances of the Greeks.t He appeared
as Haeser says "like the last flickerings of a dying flame"

shortly before the Turks erased for centuries the glorious

name of the Greeks from the history of nations.

*
F. Adams: The seven books of Paulus ^Egineta, London 1844-47.

t J. L. Idei.er : Physici et medici Graeci minores, Berlin 1841-42, i, pp. 312-

386. ii, 1.193, 353-463.
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If we survey the character of the intellectual activity of

this period we cannot wonder at the dearth of production in

original matter. On the contrary we feel a legitimate surprise

that notwithstanding the heavy oppression, which weighed
on the spirits of mankind, and despite the terrible confusion

of all social conditions, energy and power were yet forth-

coming, and equal to the accomplishment of independent
intellectual tasks. Like desert-plants which are hardy

enough to dare the arid conditions of life to which they are

exposed, so the intellectual performances of that time were

compelled, with painful endurance, to maintain the struggle

for existence. We should not expect them to transform

the bare wilderness into a place of luxuriant fertility, but

must be thankful if they rejoice the eye of the weary
wanderer with the green leaf of hope.

ARABIAN CIVILIZATION.

When the Semitic hordes of the Arabian peninsula, accus-

tomed as they were to a life of restless wandering and to

unceasing campaigns and forays, set forth for the purpose
of subduing the world, the attractions of art and science

were far from their thoughts. Of these things they knew

only as much as transient relations with the neighbouring

peoples had taught them. Arabian literature consisted

of little more than certain heroic poems in which as

Goethe says^ "the love of home, the greed of fame^

courage, and an unappeasable thirst for revenge" were the

subjects of song "tempered by the woes of love, by charity

and sacrifice." The Koran "
chapters of which lying

scattered about, scrawled on palm-leaves, pieces of leather,

flat bones and other coarse material or even entirely

entrusted to the memory of the faithful, Abu Bekr was

the first to collect and Othmax to arrange in the existing

order,"t laid the foundation of a literary Arabic language.

* Goethe ; Noten und Abhaiuilungen zum wcst-ostlichen DivaiK

+ E. Meyer op. cil. iii. S. 90.
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For the Koran, inasmuch as it was the religious and civic

law book of the adherents of Islam, was read and spread
wherever the doctrines of MuHAMMED found believers, and

with it the Arabic language extended from country to

country. It is owing to this fact that Arabic became the

speech used in the religious worship of Islam and thus

formed the link uniting the different peoples who professed
the same faith. This circumstance as well as the care and

perfecting which it consequently underwent, explain the

fact that it became the language of the educated and

learned. It gained the same importance in the Muham-
medan world as the Latin tongue did in the Christian

middle ages.

Gradually, a rich literature and a flourishing civilization

sprang from it, embracing in its domain nearly one half of

the earth as known at that time. The Indians in the East^

the Goths in Spain, the Armenians and Tartars on the

Caspian, and the Ethiopians at the outlet of the Red Sea {

adopted with their religion the language of the Arabs.

To be sure, these various nations retained each its own

language for national intercourse and exceptionally such

language furnished a literary production, which while differ-

ing from Arabic literature in the form of the characters

used, breathed in its contents the same spirit and the same

mode of thought.
The Arabian people probably contributed but little to

what we are in the habit of calling Arabian culture. The

roots of this must be sought among the Persians, the

Greeks of Asia Minor and of Alexandria, and in India: %
nearly all the peoples sulDdued by the Arabs took part in its

development from the Pillars of HERCULES in the West to

the Sea of Darkness, as the Arabs called the Indian Ocean,

in the far East. During the first decades of their appear-
ance as prominent actors in the world's history, they were so

much occupied with quarrels among their rulers and wars

of conquest that they had but little leisure for the arts of

peace. It was " the day of ignorance." The anecdote
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reported by Abulfarag^ is well known, how that Omar,

being asked after the conquest of Alexandria what should

be done with the numerous books which were stored there,

answered :

" Either these writings contain what is given
in the Koran, and in this case they are superfluous :

or they contain other things and are consequently hurt-

ful : in either case they must be destroyed." Perhaps
there is no foundation for this tale, perhaps the far-

famed libraries of the Ptolemies mav for the orreater

part, as history tells, have fallen a prey at an earlier

period to fire or to the mania for destruction of a Chris-

tian mob
;

be this as it may, the story indicates the

characteristic spirit which animated the first Arab con-

querors.

As soon as the political dominion of the Arabs was secured,

under the dynasty of the house of Ommiyah higher intel-

^ lectual aspirations manifested themselves. The Caliph

Moawiyah, who took up his residence at Damascus,
founded schools, libraries, and observatories there. He
invited the learned of foreign lands, especially Greeks, to

come to his Court and gave them important works to

carry out; even the mosques were built under the direction

of Greek architects and artificers.

Greek culture reached the Arabs partly from Alexandria,

V partly was transmitted through Syria and Persia. Medicine

r chose the same routes. In the sev(mth century numerous

medical schools existed in Alexandria in which instruction

was imparted according to the doctrines of Galen. f

Among the teachers of medical science there was

Alkinani, a Christian doctor of Arabian origin, who at

a later period was converted to Islam. He seems to have

been the chief agent in bringing it about that medical

studies and teaching were transferred from Alexandria to

* AuuMAHAoius : His'., dynast, ed. I'ococke, Oxon. 1672, p. 114.
—V.

Hammek-Purostai.i, : I.iteraturgeschichte der Araber, Wien 1850, Bd. i, EinU

S. xxxviii.

t L. Leclerc: Histoire de la Medccine Arabc, Paris 1876, i, p. 38 tt seq.
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Antioch and Harran."^ About the same period lived the

Greek TheoDOCUS who took up an influential position as

body-physician of Hedschadsch, the sanguinary governor
of Irak : as author he won approval for his excellent dietaries

and as teacher of medicine he trained numerous pupils
—

among them FORAT BEN SCHANNATHA, a Jew—-who became

celebrated doctors.f The prince Chalid Ben Jazid, who had

been taught in medicine by Marianus, a Christian Monk,

probably once a teacher in the medical school of Alexan-

dria, caused works on medicine, alchemy and astronomy
to be translated from Greek into Arabic by the elder

Stephanus, a Greek of Alexandria. These were the first

translations from a foreign tongue, which were made under

the rule of Islam, as is stated by the author of the Fihrist.J

Greek literature had found many friends and admirers in

Asia Minor where Hellenism had ever since the time of

Alexander the Great of Macedon possessed an im-

portant influence which, it was able to maintain under the

political changes of the Roman period.

Learned Nestorians, who carried on teaching as a pro-
fession in the School at Edessa, translated the writings of

Aristotle from Greek into Syriac.§ Even at an earlier

date Syriac translations of the New Testament and other

theological works had been prepared. The Nestorians

continued this meritorious work when they founded educa-

tional establishments in Persia, and displayed an aptitude
for it, meeting with much success at the school of Gondi-

sapur. They were however by no means the only people

engaged in such work. Members of other religious societies

* V. Hammer. PuHGSTAi.i,
<ip.

a/. Bd. ii, S. 194.
— Frhind. Hist. Mediciiue,

Vcnet. 1735, p. 89.

f Leclerc dp. cit. i, p. 82.

I Fihrist means " the Index.'' It is an Arabic bibliographical work on the

scientific treatises translated into Arabic from Greek, Ancient Persian and

Sanscrit. Its author—Muhammed ibn Ishak who died year 380 of the Flight.
E. H. H.

§ J. G. Wenricii: De Auctorum Graecorum versionibus tt commentariis

Syriacis, Arabicis, Armeniacis, Fersicisque commentalio, Lips 1842, p. 8.
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and sects distinguished themselves in a similar way.
Numerous Jacobites made themselves known likewise as

translators,"^ among them notably SergIUS who lived at

the court of Kesra Nuschirwans. He was a friend of

the Greek historian Agathias, and as familiar with Greek

as with Syriac ;
he was distinguished for his learning, and

the best translator of his time.t By him numerous medical

Avorks—and to such, being a doctor, he devoted especial

attention—were rendered into Syriac from the Greek,

anions: them certain writings of HiPPOKRATES. Moreover

he wrote explanatory notes to ARISTOTLE and completed the

medical compendium of the Alexandrian doctor AhrON.J
The numerous Jewish men of learning who had settled

in Syria and Persia, were the means of bringing about an

acquaintance with Hebrew culture and, in addition, must

have contributed to an increased extension of Greek

literature, especially in the domain of medicine. The

system of teaching among the Jews was admirably orga-

nized and their high schools at Tiberias in Palestine, at

Sepphoris and Nisibis in Syria, and at Sura and Pumbe-

ditha in Persia acquired great fame.§

By the rendering of Greek works into the Syriac,

Hebrew, and Persian languages, the study of these was put
within easier reach of the Arabs. The mutual relations of

kinship among these tongues facilitated the translation of

the compositions from them into Arabic. This pursuit

was systematically exercised and conducted under the

Abbassides. Al M.A.NSL'R, the second Caliph of this line

of rulers, the founder of the new capital of Baghdad,

-ij/' charged his body-physician Georg BacH'I ISCHUA with the

translation of medical works from Greek into Arabic, as is

stated by Ibn Abu 0SE1BIA.|1 According to the statement

* Weniucii op. Ctl. p. I I.

t AfiATiiiAs: Mislor. iv, c. 30.
—Assemam up. cil. T. ii, p. 315, 323.

—
Abui.karao op. cil. p. 94, 172.

I Wknuich op. cit. Index xxxv.

§ Cramer op. cit. i, S. 109 et seq.

II
WtNRicii op. cit. p. 13.

— Lecleiu'
';y).

cil. i, p. 1:4^/ s^q.
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-of Hadji Khalfa he is said to have sent envoys to

Constantinople, in order to fetch from thence the writings
of Euclid and works on natural science. One of his

successors Haroun AL Raschid, celebrated in story, the

contemporary of the Prankish Emperor CHARLEMAGNE
with whom he had communications, imposed as the

condition of peace after the defeat of the Byzantine

Emperor NiCEPHORUS that manuscripts of Greek literary

masterpieces should be delivered up to him. The treasures

of this kind, also, which fell into his hands at Ancyra and

other Greek towns as well as on the island of Cyprus were

to him welcome prizes of war. He commanded that they
should be translated into the Arabic language. In this

work one of his doctors, JOHANNES Mesue (Maseweih) a

Syrian Christian, who attained a prominent position

under Al Mamun, assisted him with advice and personal
effort.

This prince erected - an establishment for translating
where works were rendered into Arabic from foreign

tongues.
" To this end he brought together

"
as Leo

Africanus writes'^
" a great number of learned men

acquainted with various languages, and made inquiries

about the authors and writings in the Greek, Persian,

Chaldaean, and Egyptian languages, many of which were

known to himself. Thereupon he sent many of his

servants to Syria, Armenia, and Egypt to buy the books

indicated, and they brought together immense loads of

them. And now Al Mamun caused the useful books—such

as dealt with medicine, physics, astronomy, music, cosmo-

graphy and chronology to be selected, and appointed as

superintendent of the translators from the Greek, Johannes,
son of Mesue, for at that time Greek studies flourished

among the Christians
; many others being placed under his

direction. For Persian literature he appointed Mahan
and the above-mentioned AIesUE. These and many other

* Leo Africanus in Fabricius Bibl. Graeca, Hamburg 1726, xiii, p. 261.—
Meyf.u op. cit. iii, 115.
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learned men translated the Medicine of Galen and after-

wards all the works of ARISTOTLE."

From the Byzantine emperors Al Mamun obtained a

number of Greek manuscripts, the learned PhoTIUS who
lived for a long time at the court of Baghdad transmit-

ting them to him. Moreover Indian works—such as the

treatise on poisons by Chanak and the Ayur-Veda of

y SuSRUTA and Charaka—were translated and, as it appears,
first into Persian and then into Arabic. The Indian doctors

who, like Mankah, Saleh Bex Baleh and others, had

settled in Baghdad, rendered in this way important services.'^

Thus too certain literary productions of the Chaldees found

their way to the Arabs.

This establishment for translating continued to exist

under the successors of Al Maml'N ; among the men of

learning who were appointed to it, HONEIN (JOHAXXITIUS)
who translated the most important Greek authors, made

himself especially remarkable.

On these foundations an independent medical literature

gradually developed. The commencement of it reaches

back into the ninth'century : but only in the eleventh did it

attain its prime. The progress of Arabian culture was

favourably influenced in an extraordinary degree by the

disintegration of the empire into numerous independent
states. The princely residences of the Samanides at

Bokhara, of the Ghasnawides at Ghasna, of the Buides in

Persia, of the Hamadanites in Mesopotamia and Syria, of

the Edrisites in Magreb, of the Aglabites in Kairwan and

of the Fathimites in Egypt formed so many centres for

artistic and scientific efforts, like points of crystallization in

a saturated liquid. They found the most effective protec-

tion however among the Ommiades in Spain, who obtained

dominion there after being driven from their home about

the middle of the eighth century. Abderrahman, the

* Al the time of JMuiiammed there existed at Senaa in Southern Arabia a

famous medical school, the Principal of which, Haimt Bkn Kai.dah, had

acquired his knowledge in India as I.asskn (Indische Alterth. ii, 519) narrates-
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first prince of this house, enlarged his seat at Cordova

and adorned it with buildings the remains of which even

now excite wonder. He planted there the first palm
— an

incident which he has celebrated in an elegy which gives

touching expression to the longing he felt for distant

Baghdad.^
The brilliant period of the Arabian dominion in Spain

began with Abderrahman III. He caused great buildings

to be erected, aqueducts and streets to be made, and

induced men of learning from the East to come to Spain.

Learned men stood in high respect ai his Court, and held

conferences, being separated into departments according
to their respective sciences. His successor Hakim II.

devoted still greater attention to scientific effort. He was

himself a man of learning and took a personal part in

discussing the burning questions of the day. Above all, he

bought up scarce books which he studied thoroughly and

added notes to them. His library is said to have contained

600,000 volumes and the catalogue alone to have filled 44
volumes. He founded in Cordova a sort of Academy, the

members of which were entrusted with special researches

on the history of the country, the history of literature and

the natural sciences.t

If the sciences flourished under circumstances such

as these, it was due certainly in a great measure to the

sympathetic assistance which was extended to them by
the reigning sovereigns ; but, the memories of Roman
culture still cherished in Spain, the care taken by the

Visigothic conquerors for what remained of it, the settle-

ment in the country of industrious and enterprising Jews
who built schools and spread education on all sides, and

finally the happy coalescence of the Semitic character

with Roman and Germanic elements, all exercised, with-

out doubt, a noteworthy influence in the same direction.

*
V. Hammer-Purgstam,

<ip.
cit. iii, 31.

— MiiVEn op. cit. iii, 126.

t Cf. R. Dozy : Geschichte der Maureii in Spanien, (ieutche Ubei".s., Leipzig

1874, ii, S. 68 et seq.
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And thus it came about, that at a time when the rest

of Europe was sunk in ignorance, superstition, and

barbarism, on the Spanish peninsula an intellectual life

was unfolding itself, rich and fruitful in every path of

mental activity. In the twelfth century Spain possessed 70

public libraries and 17 teaching institutions of a higher
class. Cordova produced 150 authors, Almeria 52, Murcia

61, Malaga 53.'^ The performances of the Arabs in mathe-

maticsf and physics, J especially in mechanics and optics,

and again in chemistry, § astronomy|| and geography^
are well known. They were the first to introduce

measuremrnt and experiment into the investigation of

Nature. The excellent work of Alhazen on refraction

prepared the way for a rational comprehension of the

physiology of vision, and Geber was the founder of

scientific chemistry.
'^"^

MEDICAL SCIENCE AND MEDICAL TEACHING
AMONG THE ARABS.

Attention and care were even in the earliest periods of

Islam devoted to medicine, as Abulfarag observes.ft And

yet the Arabs made but little progress in this domain and no

discoveries of primary importance. This is owing to the

absence, in their nation, of an independent development
of medical or indeed of any other science. Hence sprang
also that unlimited belief in authority which both deterred

them from testing: the accuracv of scientific results

* Micii. Casiiu : Bibl. Arab. Hisp. Escur., Madrid 1 760, T. ii, p. 71.

f M. Cantoh : Geschichte der Mathcmatik, Leipzig 1880, i, S. 593 el seq.

X .]. C. Poggendorff: Geschichte tier Physik, Leipzig 1^879, S. 56 et seq.

§ H. Kopp: Geschichte dcr Chemie, Braunschweig 1843, i, S. 51 el srq.

II
\V. VViii;wF.i,i. : Histciry of the Induclive Sciences. New Edition. London

1847. Vol. i, p. 236 et seq.

^ O. Pksciiei. : Geschichte der Erdkunde, Miinchen 1877. S. 104 et stq,

** H. Kopp: Beilriige zur Geschichte der Chemie, Braunschweig, i875,iii, S.

1 3 rt seq.

t*" Abui.farag dp, cit. p. 160.— (y. A. Sprengeh: De origin, med. arab.,

Leydcn 1840, p. 0.
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as received by them, and also took away from them all

courage for independent investigation. And then came

social and religious prejudices, which nipped in the bud

every attempt which was made in this direction.

Anatomy and physiology remained, therefore, essentially

at the standpoint they had reached under Galen. The

-dissection of human subjects being forbidden by the

religious creed of the Muhammedans, clearly any increase

in anatomical knowledge was not to be thought of. Inci-

dental observations, as those made by Abdel-Letif on the

occasion of an epidemic in Egypt, in which by the exami-

nation of the skulls of the dead he succeeded in correcting*

numerous osteological mistakes of Galen, formed an ex-

ception to the rule. Generally speaking, anatomical

literature was limited to abstracts and short compendiums
founded upon the works of Galen. In the same way his

physiological theories were slavishly followed. Even the

promising results, which. physics and chemistry arrived at

in the way of experiment, produced scarcely any reform in

this matter. Students were not in the position to make
them thoroughly profitable for the study of human physio-

logy and failed to apply these methods of inquiry to that

science.

The Arabs manifested greater independence in practical

medicine. Their numerous writings upon this subject are

•certainly also dependent upon the works of the ancients

and consist for the most part of extracts, commentaries and

translations of the same
;
but here and there we do find an

independent observation, a personal experience, which

serves to show that the author was master of the subject

and was in a position to advance the knowledge of it. The
scientific work accomplished by such men as Rhazes, Ali

Abbas, Abulkasem, Avicenna, Avenzoar, Averroes,
Maimonides, Ibn El-Beithar, Oseibia and othersf holds

an honourable position in the history of medicine, and

* AuDOLi.ATiPiiii Hist. .^gypt. ed. White, Oxon. i8co, p. 277.

t V\ usTENFEi.D : Gesch. dcr Arab. Arzte u. Natuiforscher, Gottingen 1840.
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deserves recognition all the more, inasmuch as the authors

lived at a time, when the development of medicine was

nowhere making any progress.
The Arabian doctors gave great attention to the exami-

nation of the body of the patient. They noted all the

iil symptoms of disease, but attached most importance to the

character of the pulse and the peculiarities of the urine.

They attained to a remarkable ability in prognosis. They
paid a fitting attention* to dietetics and enlarged the

pharmacopoeia by the addition of numerous remedies. They
were zealously anxious to discover the causes-©f-Tlisease

and obtained some success in this quest. AvEXZOAR drew

attention to the Sarcoptes ho7)iinis, pointing out its relation

to scabies.t Abulkasem left behind him an excellent

description of the Dracunctilus mcdinensis and the con-

ditions of disease arising therefrom.:}: Special pathology
has to thank the Arabian doctors for many contributions :

they gave valuable information as to the causes and

character of certain diseases, for example, the malignant

epidemics, small-pox, measles and other exanthemata,^

consumption, II face-ache^ etc. On the other hand, operative

surgerv certainly lost ground among the Arabs. The

neglect of anatomy and the dislike peculiar to Orientals

of any interference with the human body which is attended

with bleeding were to blame for this. Caustics and cauteries

took the place of the knife. W'here surgeons incised

before, they now were satisfied with cauterizing and

burning. Even AbulkaSEM deplored the decline of

*
Cf. Ei.-AsTKiu's admirable verses in v. I Iavmi-k-Puhcstam- up. cil. Bd.

vii, S. 499.

t Raspaii, :

' Memoire sur Tliistoire naturelle lie 1 insecte de la jjale
''

in the

Bull. gen. (le thcrap., I'aris 1834, T. vii, p. 169.
— F. Hkuha (Acute Exanthenie

u. Hautkrankheiteu in Vmciiow's Handbuch. Bd. iii, S. 4i_:!, Krlan<^en 18O0)

dill not believe that Aveszoau was ac(iuaiiitcd with the .Sarcoptes.

J Abui.kasem; Cliirurgie ii, 93, Edit. Lixi.ehc, Paris i86i,p. 2.^0.

§ RiiAZEs: De variolis et morbillis, Edit. Channing, London 1766.

II
Waldknbuhg : Die 'I'ubcrkulo.se, Berlin 1869, S. 25.

% Avicenna: Canon iii, ftn. 1, tract, i, c. 12.

r

t
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surgery. "The operative Art" he writes "has dis-

appeared from among us ahiiost without leaving any trace

behind. Only in the writings of the ancients do we find

some references to it but these, by bad translations, by errors

and alterations, liave become nearly unintelligible and use-

less."'^ On this occasion he mentions numerous occurrences

of practice which throw a strong light upon the ignorance
of his surgical colleagues. Cauteries were the most fre-

quently used and most important instruments for the treat-

ment of wounds. The hot iron was recommendedt for

the arrest of bleeding, besides compression, the application

of cold, and the ligature; it was employed in a multitude of

affections—for instance in palsies, J wounds and fistulae,§

gangrene, II
cancer and other new growths,^ in psoriasis,*"^

for the opening of hepatic abscess,tt in carious inflamma-

tion of the hip joint, in the vertebral disease of children, |J "^

and many more. The use of heated instruments in surgery
was brought to a high stage of development by the Arabian

doctors. A large number of the 151 surgical instruments,

representations of which are added to the manuscripts of

AbulkasEM, were used in this way. In contradistinction

to the use of cauteries, the art of operative surgery receded y
into the back ground and was unable to maintain that stage

of perfection which it had reached under the surgeons of

the Roman Empire. Amputation was ventured upon only in

the case of the forearm or leg or at most only just

above, at the elbow or knee joint : never in the upper
arm or thigh. §§ The skin was hxed by bandages above

and below the place where it was purposed to make

the incision and before the beginning of the operation
was drawn up with the object of securing as large a flap as

possible to cover the bone. The bleeding accompanying

* Abulkasem : Iiitrod. up. cil. p. i. ^ Id. op. cif. i, 50, 53, p. 53, 54.

t Idem op. cit. i, 56 p. 56.
** Jd. up. cil. i, 47, p. 50.

X Id. op. cit. i, 6, 9, p. 17, 19. ft Id. op. cil. i, 28, p. 3.^

§ /(/. op. cit. i. 17, 19, 36, p. 25, 27, 38. tt J<l- "p- cir. i, 43, p. 46.

!|
Id. op. cit. i, 52, p. 54. §§ /(/. op. cil. ii, 89, p. 219.
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the amputation Abl'LKASEM arrested by styptics and

cauteries; in describing the operation he says not a single

word about tying the vessels. In another passage he

narrates that he made a resection of ])art of the bone in a

case of necrosis of the tibia. "^

Tracheotomy was no longer practised in his time. He

only knew it from the descriptions of the ancients, but

considered it indicated in cases in which the danger of

suffocation was imminent by reason of new growths.t

AvENZOAR performed the operation on a goat, as he

informs us, with the object of observing the result.
^;

Lithotomv was described bv AbulkaSEM who in the same

place alludes to lithotrity.§ MoSES MaimoNIDES improved
the method of circumcision, which custom was in use among
the Arabs, and introduced several precautionary measures

to be observed in this operation. ||
In the treatment of

fractures and dislocations which Abulkasem considered in

his third book, the approved principles of the doctors of

antiquity were pursued.^ It only deserves mention that

AviCEXX.A recommended the reduction of the dislocated

humerus by direct pressure, i.e. direct reposition.
''^'^

Cataract was removed by depression of the lens into the

vitreous. tt Extraction was considered, if not impossible, at

least very dangerous.]:;]: Abulkasem alludes, as Rhazes
did before him, to the curing of cataract by suction and

remarks that this procedure was practised in Persia. §§ So

*
/(/.

')/).
cU. ii, 88, p. 216.

t /(/. np. cil. ii, 43, p. 120.

X AvENzoAR : Altheisir., Lib. i, Tr. x, c. 14. Venet. 1542.

§ Abulkasem ii, 60 <'p.
cil. p. 151 el

.teq.

II j. B. Friedreich: Zur Bibel, Niirnberg 1848, ii, S. 46 e/
vci/.
— H. Pi.oss :

Geschichtlichcs und Ethnologisches iiber Knabenbeschncidung' im Deutschen

Arch. f. Gfsct). d. Med. Leipzig 1885. viii, S. _:;24 el se(i.

% Abulkasem iii, op. iit. p. 270-342.
** Avicenna: Canon iv, fen. 5, tract, i, c. 11, 14.

ft Abulkasem ii, 23 op. at. p. 92 et .trq.

XX AvENzoAR : Altheisir., Lib. i, tract. 8. c. iq.
—Avicenna

'»/).
cif. iii, 3.

tract. 4, c. 20.

§§ Abulkasem ii. 23 "/). cil. p. 93.
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too the ophthalmic surgeon ISA Ben Ali makes mention of

this method of operating ;
a manuscript of his work gives

on the margin an illustration of the hollow needle used for

this purpose."^ Canamusali who frequently performed
this operation, made a preliminary incision in the cornea so

that the hollow needle could be more easily introduced.t

Midwifery was the business of midwives, who rendered

the required help in normal confinements and even

undertook obstetric operations. The strict seclusion of

women agreed to by the custom of society prevented ^
doctors occupying themselves with practice of this kind.

They had only occasional opportunities | in this respect;
in their writings they concerned themselves chiefly with

advising the midwives what remedies to employ for the

relief of women seeking their aid and with giving them

counsel in the performance of certain operations. § Among
the instruments specified by AbulkasEM as being used in

the extraction of the dead foetus, we find a dilator, bearing
some resemblance to midwifery forceps ;||

but it is clear, as

Mulder has remarked, that it was never used for the

extraction of a living child.^ Another illustration shows

the form of the cephalotribe used for a similar purpose.^"^

One pleasing symptom is the active interest, which the v

Arabian doctors took in the history of their science. The
works of Ibn Dscholdschol and of Ibn Abu OSEiBlAff
form a priceless source of information, though unfor-

tunately one but little used, for the study of the history of

medicine, as indeed also for that of the history of civiliza-

tion in general. The taste for history w'hich was instilled

* SiCHEL in the Archiv. f. Ophthalmol. 1868, B.I. xiv, _^, p. 9.

t Leclehc
lip. cit. i, p. 535.

X C. J. V. Siebold: Geschichte der Geburtshilfe, Berlin i8j;r), i,
S. 272, note.

§ Siebold op cit. i, S. 298 et seq.

II
Abulkasem li, 76, 77, op. cit. p. 180 et seq. and Appendix Fig-. 103.

^ J. Mulder : Geschichte der Zangen u. Hebel in der Geburtshilfe, Leipzig

1798, S. 9.
— Siebold op. cit. i, S. 295, Note 1.

**' Abulkasem op. cit. Fig. 106.

tf WusTENFELD op. cH. S. I ^2 et srq.
—Lkclerc <ip. cil. \\. 187 et spq.
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into the Arabs in tiieir education, induced them to adorn

their writings with a multitude of quotations through which

many important matters have been saved from oblivion.

\\'hat surprising disclosures on the civilization, and particu-
larl\- on the medicine, of antiquity may we expect, as soon

as the literary treasures of the Muhammedan seats of

learning in the East and in North Africa, such as Kairwan,
are tlirown open to science !

Even in the earliest ages of Islam elementary schools

were universally erected near the mosques, in which

children learned to read the Koran. To this was added

later on the reading of other compositions, besides

grammar and instruction in writing. Attendance at school

began in the sixth vear of agfe.'^ Religion formed the

basis of the hiijher teachino- as well as of the more

elementar)'. The higher teaching institutions, too, were at

lir>t in connection with tlie mosques. In the niches and

CO- ridors of these or in adjacent halls, the learned gathered
a circle of inquiring students around them and held dis-

courses upon theological, philological, philosophical, legal

and medical questions. During the first centuries anv one

might act as a teacher without beinij obliged to show his

qualifications ; from the teachers of theology and law only
was it demanded that they should give account of their own
education by a teacher of publicly recognized ability in the

branch of knowledge they professed. Many teachers

carried on some other calling as well: they worked as

readers and preachers in the mosques, as officials, judges,

secretaries, overseers at the markets, and even as tradesmen

and mechanics.! The teachers of medical science were no

doubt in most cases skilled as practical doctors. The
lectures being gratis, it was natural that teachers not

possessed of jjrivate means should be careful to get their

• D. 1 1 ANEUHRG : Uber <ias Schul- unci Lelirwesfii cier .Mulianicdaiicr im

Mittelalter. Miinchcn 1850, S. 4 el srq.

t F. WOsTENFFM) : Die Academien der Araber und ihic I.elirer, Goitingen

1837, S. 6.
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living by other pursuits. Many supplied the students with

board and lodging, in order to earn, by the presents and

money they received from them, something towards defray-

ing their expenses. Sometimes they selected a son-in-law

from among them.^ The lectures were delivered either

with or without the use ol a copy or notes. SamACH-
SCHARl made the witty remark: "The reputation of the

learned man lies in his lecture-book like that of the

merchant in his money-box." The words of the teacher

were copied down by the students, and the latter

even subjected themselves to reproof if they neglected
this. The teacher ascertained tor himself by questions

whether the students had understood the substance of his

discourse. Discussions often ensued, in which it occasionally

happened that an able scholar, hnding himself by chance

among the listeners, achieved a victory over the teacher

himself.t Entrance to the lectures was free to all, without "^
distinction of nationality. In the lecture halls were to be

seen youths, hardly outgrown their boyhood, beside middle-

aged and even white-bearded old men. Many came from

far off in order to learn the opinions of a noted teacher.

Since Arabic was used in teaching in all countries subject

to Islam, it was easy for the learned of the several nations

to make themselves understood by one another,—to increase j^
their own knowledge or to communicate it to others. The

love of travel manifested by the Arabs, aroused by religious

pilgrimages, was thus promoted among the men of learning
and students. In their wanderings from one high school to

another they eiTected an exchange of intellectual acquisitions V
and contributed in this way to produce an equal develop-
ment of culture in all countries subject to the Arab sway.
The students often had drawn out for them bv the teachers

testimonials of attendance at their lectures and the permis- y-

sion was accorded them in writing to spread abroad by

tongue or by pen the knowledge they had acquired. Some

* Haneberg
lip.

dl. S. 31. t Hanebeuo op. cif. S. 12.
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teachers were in this respect very ready to come forward.

Of one of these it is said in a somewhat exacrorerated strain

that " he covered the earth with certificates of attendance

and licenses to teach. ""^

Many schools and mosques possessed large libraries.

Qu.atremkrf: has described 40 and v. Hammer-Purgstall
made important additions to this number.t The love of

possessing books was moreover widely spread among
private people. The doctor Algizar (Ibn Dschezzar)
left behind him when he died in the year 1009 at Kirwan a

library which weighed 25 hundredweight.;!:

In the nth century the Madaris began to arise: these

may be compared either to European Academies, according
to WOSTENFELD or to Gymnasia as Meyer suggests. They
most of all resembled English Colleges. They were, in fact

4 boarding establishments devoted to the higher teaching, in

which teachers and pupils lived together. Some possessed

imposing buildings ;
all were provided with libraries. The

most celebrated Madaris were at Baghdad, Basra, Bokhara,

Nisabur, Damascus, Samarcand and Cairo ;§ Spain at the

most flourishing period possessed 1 7 of such institutions.

WUSTENFKI.I) has described 37 of these places and has

given detailed information about the conditions of life

amongst the teachers engaged at them and their literary

works. If we peruse the copious list of their writings we
find that they deal chiefly with theology, law, philosophy,
and philology; only a few treat of mathematics, chemistry,

the natural sciences, and other subjects, but not one with

medicine. It appears therefore that these institutions

served chiefly for education in the humanities, theology, and

* Haneuerg op. cit. S. 22.

t QuATREMKRE :
'' Suf Ic godt dcs Hvres chez Ics Orientaux

'

in the Journal.

Asiat. Scr. iii, t. iv, p. 35, Paris 1838, and Scr. ii-, t. xi, p. 187 et seq Paris 1848.

— Leci.erc
of),

cit. i. 58.? el seq.
—A. v. Khemer : CuUurgcschichte des Orients

unter den Khalitcn, Wicn 1877, ii, S. 434.

X Leci.ekc op. cil. i, 584.

§ WC'STKNFEI.l) op. cil. S. 6.
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law, while other establishments were provided for instruction

in the natural sciences and in the science of medicine.

The Society of the "Brethren of Purity" which arose in

the loth century at Basra did not reckon teaching among
its peculiar tasks. It certainly endeavoured to extend

education by the publication of treatises in theology, philo-

sophy, mathematics and the natural sciences
;
but the goal

it had in view was the alliance of reason and faith and the

establishment or purification of faith through knowledge.
F. DiETERlCI has illustrated their efforts and their perform-
ances in a series of valuable writings.

The " House of Wisdom "
founded by the Caliph Hakim

BllMRlLL.AH in the year 1105 at Cairo exhibited in many
respects the character of a University. There medicine

was taught in conjunction with other sciences, and amongst
the well paid teachers who were appointed to the institution

were not only theologians, grammarians, philosophers, and

lawyers but also mathematicians, astronomers, and doctors.

Moreover, it was permitted to non-Muhammedans, for

instance, Jews and Christians to attend the lectures which ^
were given there and to make use of the library belonging
to the institution which filled 18 rooms. "^

The study of medicine was conducted in various ways.
Whoever wished to devote himself to the medical calling,

could acquire the special knowledge by placing himself

under the personal guidance of a senior doctor of experience,
or else in the medical teaching establishments, or finally in

the medical schools connected with many hospitals. Many
may have combined all three methods in order to get a

thorough education in the healing art. The medical lectures

which were held in the higher teachingf institutions attached

to the Mosques and in similar establishments, for instance

in the "House of Wisdom "
dealt, in all probability, chiefly

with theoretical subjects and made the students acquainted
with literature, whereas practical medical knowledge was

acquired principally in the hospitals. According to

* V. Hammer-Purgstai.i, op. cil. Bd. i, Eiuleit., S. Ixiv.
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Macrizi* there were, even in the pre-Islamite time,

hospitals in Egypt, provided with doctors and drugs.

Amongst the Muiiammedans the mosques and the buildings

belonging to them frequently served as shelters for poor

strangers and as hospitals for the sick. Under the rule of

Islam the first hospital for the sick was erected in the year

jj 707 by the Caliph El Welid Ben Abd-el-Malik who took

care that travellers without means if they fell ill should

receive medical assistance. " He appointed doctors to the

hospitals and defrayed their expenses : he commanded

that lepers should be shut up so that thev should not go
into the streets, and provided for their wants and also for

those of blind people."
At a later period hospitals and infirmaries were erected

in all the larger towns, owing their foundation to pious

legacies. The majority of them served also for medical

teaching. The arrangements existing in the medical school

at Gondisapur and in the medical teaching establishments

connected with the hospitals of the Nestorians were taken

for a pattern. The hospital doctors worked here as teachers

of medicine, and gave their pupils instruction in the various

branches of medical science. The information which has

reached us concerning the hospitals of the Arabs gives us

some insight into their condition and circumstances. The

hospital at Gondisapur, which for many generations was under

'^
the direction of members of the Bachtischua (BOCHTJESU)

family, maintained its good reputation under the Arab

dominion. It was connected with a well-managed dispen-

sary over which the elder MesUK, the founder of another

famous medical family, presided for more than 40 years. In

the year 869 Sabur Ben Sahl, who rendered great services

to materia medica, was the director of this establishment. It

probably continued to exist down to a later period, passing,

however, into the shade as the splendid, endowed hospitals

* Machizi's Desi-ription of hospitals in Cairo according to Wustenfei.d's

translation in the Janus, Brcslau i84f>. i, S. 28 tt seq.



MEDICAL SCIENCE AMONC. THK ARABS. I 73

of the Arabs in Baghdad and other places came into

prominence.
In Baghdad as early as the gth century there existed a

hospital and medical school.^ The Vizier Ali Ben

ISSA in the year 914 founded a second. He learned

to recognize the want of doctors and of medicines

during an epidemic which prevailed among the

troops and throughout the country, and decided to do

something to improve this state of affairs. He commanded

that the sick should be visited daily by the doctors, and

should have medicine and food given them, and he caused

a new hospital to be opened. When he was told that

certain villages, chiefly inhabited by Jews, were entirely

without medical assistance, he replied that the unbelievers

also must be cared for. At the instance t of SiNAN Ben
TsABET Ben Corra yet other hospitals were erected in

Baghdad. The rich bequests of Sedjah, the mother of

the Caliph MOTTAWAKL, which were intended for charitable

purposes, afforded the means for this. The largest and most

famous of these hospitals was established in the year 977 ^

by Adhad Eu D.AULA, an Emir of the Buides dynasty, or

perhaps having fallen into decline (being of earlier origin)

was by him restored and its usefulness extended.
:j:

Accord-

ing to the statement of Ibn Abu Oseibia, Rhazes is said

to have assisted in its original foundation, inasmuch as he

selected a situation for it suitable in hygienic respects.

To this hospital 24 doctors were appointed, who ranked

according to their ability. There were specialists among
them, some devoting themselves onlv to the treatment of

fevers, others to the healing of wounds, to the reduction

of dislocations, or to diseases of the eyes. The sick were

separated into different sections, according to the nature of

their ailments. Noteworthy observations made by the

* M. Stp;i ssciiNEiDEU in Virciiow's Archiv, Bil. 52, S. 372.

t From his biography in Leclerc;, op. ctl. i, 365, 559 el scj.

X V. Hammer-Purgstali., op. cit. iv., 358.
—WOstenfei.u : Gtsch. d. Arab.

Aizte, S. 42, Anm.— Leclerc, up. cit. i., 561.



4

y

174 THE MIDDLE AGES.

doctors in particular cases of disease were written down

and preserved. A high official—a kadi— carried on the

administration of the hospital ;
under him was a treasurer.

Ibn El Maristania, who worked as doctor for some time

at this institution, composed a history of it, which has un-

fortunately been lost. This hospital existed certainly up
to the 13th century, perhaps to a still later time.

There were hospitals also at Merv, at Ray, the birth-

place of Rhazes, at Ispahan, Schiraz, Jerusalem, Antioch,

Mecca, and Medina. In Damascus there were several;

the largest, it is supposed, owed its origin to NUREDDIN.

It served also as an institution for medical teaching. In

the carpeted courtyard medical lectures were given after

the visits to the sick
; they often lasted for many hours.

A medical library in this institution supplied the literary

requirements of the teachers and the taught. The number

of students was very large. In the list of teachers are

names among the most famous in Arabian medical science.^

The sick were separated according to their ailments : for

instance there was a special department for those suffering

from diseases of the eyes.f Such admirable care was

taken of the sick that many, as Abd EL Letif states,J

feigned sickness so as to be allowed to remain in the

institution; for there they were regaled "with tender

chicken, pastry, sherbet, and fruits of all kinds." In

Damascus there existed also other medical schools : some-

times the same professor taught at two such establishments.

The medical schools of Damascus held the first rank in the

13th century among their sister institutions, and surpassed

in fame even those of Baghdad and Cairo.

Macri/.I has left complete information concerning the

hospitals of I\gypt and their organization. He states that

the first hospital was established by Ii?.\ TuLUN about the

* If this li()S))ital was first established by Nuhiiddin, who di til in 1 173. some

of the facts mentioned here probably refer to other hosjjitals of Baghdad,

f Leci.ehc, oji cit. i., 565 et sr.].
—Abulfarag op. cil. p. 34.^.

X AiiD-Ai.i.ATiF : Relation de TEs^ypt:-, ed. Sii.v. de Sacy, Paris 18 10. j). 441.
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year 875, and was provided with abundant means for its

maintenance. " He made it a rule of the hospital that

neither soldier nor slave should be received in it
;

he

erected also two baths, one for men and the other

for women, and bequeathed both of them to the hospital

and other institutions. He commanded further, that when
a patient was brought there, his clothes and money should

be taken from him and given into the charge of the hospital

steward, then that other clothes should be put on him, that

he should be put to bed, have some food given him, and

that he should have medicine, diet, and professional attend-

ance until he recovered
;
then after receiving a chicken and

a cake to eat, he should be discharged, taking with him his

money and clothes.""^ In the hospital there was a depart-
ment for people of unsound mind. This institution does

not seem to have existed for long; in Macrizi'S time it

was almost completely forgotten.

He then mentions Kafur's hospital, which was erected

in the town of Misr, in the year 957, and the one which

was named after the street El Magafir and apparently only
existed for a short time. A hospital existed in Fostath as

early as the loth century; another, to which for a short

time Ibx Abu Oseibia gave his medical services, owed its

origin to Nasr Saladin.

The most remarkable of all these foundations was the

great Mansurian hospital at Cairo. The Sultan, El
Mansur Gilavun constructed this at great expense

by altering a noble castle which had up to that time ^
served as the residence of a princess. The foundation

walls, the stones and marble columns of that part of the

castle which was pulled down, were used in building the

hospital. All artificers of Misr and Cairo were compelled
to work at it and were not allowed during the time it was

being built to undertake other work. The Sultan rode

daily to the site, inspected the workmen, even assisted

* Maciuzi in Wustenfei.d's translation, op, cit. S. 30.



176 THE MIDDLE ACIES.

with his own hands and compelled the passers-by to drag-

stones or to perform other services. He met, also, with

remarkable good fortune in the work : in excavating the

ground a workman discovered a box filled with gold and

precious stones the value of which was sufificient to cover

the whole cost of building. Four large wards enclosed the

court, in each of which was a fountain, fed by a reservoir

situated in the middle of the court. At the completion of

the building the Sultan said :

"
I have founded this place

for those of my own station and for those of lower rank.

I have intended it as an establishment for kings and for

servants, for soldiers and emirs, for the great and the little,

for freemen and for slaves, for men and for women " He

provided medicines, doctors, and everything els(i that anv-

one could require in any sickness whatsoever. The Sultan

appointed male and female ward attendants for the service

of the patients and furnished them with wages. He had

beds constructed for the sick and provided them with every
kind of covering which was required in different kinds of

sickness. Each class of patients had a separate room.

He designed the four wards of the hospital for those suffer-

ing from fevers or similar diseases, he appointed one court

for those suffering from diseases of the eyes, one for those

with wounds, one for those afflicted with diarrhoea, and one

for women. A room for convalescents he divided into two

compartments, one for men and the other for women.
Water was laid on in all these places. A special room was

appointed for cooking food and preparing drugs and syrups,
another for mixing confections, balsams, and ointments for

the eyes, and the like. The provisions were preserved in

distinct places; the syrups and drugs in a rOom by them-

selves. The principal doctor had a room for himself where

he could give lectures. Ihc number of patients was not

limited, but every one in distress and poverty who came
there found acceptance ;

nor was any limit fixed to the

time a patient might be kept there, and anything required

by those who lay sick at their own homes was sent to them
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from the establishment.* This hospital, in course of

time, underwent many improvements and enlarge-
ments. A large pavilion was erected in the garden,
where the patients could take walking exercise in the

shade. A cistern .lying at the door of the hospital,

out of which animals were wont to drink, was re-

moved,
" since the people were injuriously affected by

the offensive smell of the filth," and a water-conduit was

laid down. The founder of the institution bequeathed it

so much landed property that the yearly revenue belonging
to it amounted nearly to one million dirhem. Two officials

were commissioned to collect the money pouring in from

the landed possessions of the institution : others had control

over the expenses and superintendence over the buildings
and the kitchen. According to LECLERC,t at first only

patients of unsound mind were admitted into this hospital

and not till a later period sufferers from other ailments.

They were well cared for there and enjoyed a comfortable

existence. If they suffered from sleeplessness the time was

passed with music, tale-telling, and other diversions. On

leaving the institution each convalescent received five gold

pieces so that he was not compelled to engage immediately
in heavy w^ork. Connected with the hospital was a mosque
in which the Koran was constantly read and expounded.
Moreover there was a library to which six eunuchs were

appointed as servants, an orphan-asylum, with a school in

connection, and an institution for the higher teaching.
There could have been no charitable foundation at that

time existing in the world able to vie in magnificence,

grandeur, and extent with this structure.

Macrizi goes on to describe the Muajjid Hospital at

Cairo which was opened about the year 1420, but only
served for a short time as an institution for the sick.

There were hospitals also in Fez, as we are told by Leo
Afkicanus : some had special departments for the insane.

* Machizi in WusTENFELD, Op. cit., S. 34.

f Leclehc op. cit. i, 570.

N
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Spain is said to have been rich in hospitals ;
but the infor-

mation concerning them is very meagre. There was a

hospital in the I2th century at Algesiras and according to

a report bearing the stamp of oriental exaggeration, Cor-

dova is said to have possessed as many as 50 of these

institutions.

The loving care which the Muhammedans took of the

mentally afflicted, had its foundation in religion. They
saw frequently in the hallucinations and disordered speech
of these patients manifestations of a supernatural world,

and paid a fitting respect to the recipients of such favours.

The Christians embraced a similar opinion ; only they dis-

cerned in these things the punishments of God and the

Avorkings of the Devil and of evil spirits. The insane

found therefore in the countries subject to Islam friendly

words and careful attention in the hospitals ;
whereas by

the Christians they were treated as criminals, were cast

into prison and beaten, or were exterminated with fire and

sword as wizards and witches.* In Baghdad and Cairo

institutions for the insane existed long before it was thought
of erecting them in the lands of Christendom, and the first

in these lands arose in Spain, the intellectual development
of which country was greatly influenced by Arabian civili-

zation. The balance inclines decidedly in favour of the

Muhammedans, as regards the humane treatment of the

insane; Christianity here exhibits an ugly blemish, for which

the relisious zeal of its adherents must bear the blame.

The Arabs had separate departments in their hospitals

for the various kinds of diseases afflicting mankind; there

were even separate institutions for certain diseases, for

instance those of the eyes. The students who visited these

hospitals were, under the guidance of experienced doctors,

initiated into the art of recognizing and treating diseases.

They assisted at the performance of surgical operations

and were frequently able to acquire a practical acquaint-

* Leckv Dp. cil, ii, 68 et seq, Desmaisons : Dcs Asiles d'alienes en Espagne,

Paris 1859.
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ance with midwifery, as Ali Ben AbbaS advised them to

do. In the apothecaries' shops they had the opportunity

of becoming acquainted with the preparation of medi-

cines. The Arabs introduced apothecaries' shops ;
it

seems that they were made acquainted with them through
the Nestorians.* The Arab apothecaries dealt not only
in drugs (notably sandalwood, on which account they
were also named Szandalani), perfumery, cosmetic, and

other applications, but also were occupied in compounding

drugs into medicines : and they introduced dispensaries.

They deserve commendation for their systematic use of

distillation and for the discovery of certain remedies.

Their chemical and botanical studies were very useful to

them in their work. Botany formed, as Hadji Khalfa

says,t a science ancillary to medicine. Many doctors

were zealous botanists; it is narrated of Rachid Eddin

Ibn Aszuri that he was attended on his botanical excur-

sions by a painter, who made pictures of the plants in

their various stages of development. i:
MUHAMMED Ben

Ali Ben Farak, the body-physician of the prince of

Cadiz, is said even to have laid out a botanical garden. §
The Arabian doctors strove not only to acquire a thorough

knowledge of medicine and natural science, but showed a

keen interest in the teachings of the philosophers, and were

at the head of all liberal intellectual efforts.

The names of AviCENNA, of AvERROES, and of MoSES
Maimonides are almost more conspicuous in the history

of philosophy than in that of medicine. The groundwork
of their philosophical ideas was formed by the system of

Aristotle, which they carried to a further development in

various directions. While AviCENNA was led by this path
to a teleological Theism which recommended him to the

* K. Sphentei, : Geschichte der Botanik. Leipzig 1817, i, S. 205.

f Hadji Khai.fa: Lexicor. bibliographicum et encyclopKdicum ed. G.

Fllgel, London 1845, T. iv, p. 1 14.

t Hadji Khalfa : op. cit. T. i, p. 227, No. 361.
— Lecleiic

<ip.
cit.

i, 564.

§ Casiiu op. cil. T. ii, p. 89.
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Christian schools of the Middle Ages, AvERROES attained

to a pantheistic naturalism, which, on account of its ration-

alistic character, was not only condemned by the Christian

Churches but also raised him up many adversaries among
his own countrymen and co-religionists. When AVERROES
declared that religion existed only for tlie benefit of the

weaker intellect, that man could by his reason alone and

without any revelation arrive at a knowledge of the essence

of things ;
when in the place of a creation brought about

by the almighty will of the Godhead, he set up Nature,

which, by a kind of Aristotelian evTeXe-^eia, he conceived

to have been promoted from potentiality to actuality ; when

finally he preached the permanency of the world and of

matter, tht,- mingling of God with Nature, and the consub-

stantialitv of reason,— in all this he shook the foundations

of a monotheistic system of religion and was bound to

expect bitter opposition from its adherents.*

His pupil and disciple the Jewish doctor MoSES MaimO-

NIDES experienced this too when he made the attempt to

reconcile the precepts of the Talmud with the demands of

reason. He opened broader paths of intellectual activity

for the Jews. As MUNK says: "From Spixoza down

to Mendelssohn, the Jews have produced no advanced

thinker who has not received the first sanction for his

philosophy in Mai.MONIDES."

A religious toleration towards people of other faiths

prevailed in the countries under Islam during the first

centuries of its existence, such as was not found anywhere
at that period among the Christians. The high teaching
institutions and medical schools numbered among their

teachers and students many Jews, Christians and followers

of other religions. Not only Muhammedan, but Christian

and Jewish doctors also were appointed to their hospitals,

and patients who did not hold the prevailing belief found

at them nevertheless welcome admittance and kind

attention. Even tin- prophet MUHAMMED himself had re-

* K. Hknan : Averrocs ct TAvt-.Toisnic, Paris i860.



MEDICAL SCIENCE AMONG Till-: ARABS. l8l

commended an unbeliever to his adherents as a doctor.'^

Jews and Christians and especially Nestorians played
an important part as body-physicians at the Courts of

the Caliphs and Muhammedan princes; they were even

advanced to influential positions in the sanitary service.

Medical practice was at first free to all
;

it gradually, how-

ever, became customary that the doctors should obtain cer-

tificates from the teachers who had instructed them in the

healing art, since they thus instilled greater confidence into

the mind of the public. f A professional blunder which

resulted in the death of a patient was the occasion, in the

year 931, of calling upon all the doctors of Baghdad and

the neighbourhood to submit themselves to examination
;

this examination was waived only in the case of the Court

doctors and of practitioners whose ability was generally

recognized. All other practitioners, reaching 860 in number,
had to prove their fitness for the medical calling by an

examination, held by the body-physician of the Caliph, SiNAN

Ben Tsabet Ben Corra.J Meyer§ thinks that this was

a temporary police regulation directed against charlatanism,

since no successor to this examiner is mentioned
;

but

similar arrangements existed in Baghdad in the 12th century
and in Cordova even at an earlier period. ||

To me it ap-

pears therefore that we cannot doubt that the beginnings of

the system of medical examinations are to be sought for

among the Arabs.

It was a frequent occurrence amongst the Arabs, as

amongst other Orientals, for the son to choose the pro-

fession of his father. Certain families, as the Bachtischua,

whose pedigree has been arranged by Meyer,^ the Corra,"^*

*
V. Hammer-Purgstali, up. cil. ii, S. 192.

—Abulfarag op. cit. p. 99.

f Leclerc op. cit. i, 574.

I Casiri op. cit. T. i, p. 438.
— Leclerc op. at. i, 576.

§ Meyer op. ci/. \u, 122.

II Leclerc op. cit. i, 577.

^ Meyer op. cit. iii, 109.
** Wustenfeld : Gesch. d. Arab. Arzte, S. 34 et seq.
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the Honein, and the Zohr* families, to the last of which

AVENZOAR belonged, furnished doctors through many
generations, among them some very celebrated. Tiiis was

the case too in other departments of learning, as the

example of the Sobki family adduced by WuSTENFELD,t

proves. Many doctors conHned their practice to a special

department of medicine as for example ophthalmology.
Even at an earlier period the regulation was made of nomi-

nating Proto-mediciJ who, unless this was merely a title, no

doubt exercised supervision over the other doctors. Pro-

bably this office was always joined with that of body-

physician. Are we at liberty to assume that it was con-

nected with the introduction of medical examinations ?

Ibn Beithar, the author of the best Arabian work on

materia medica, who was body-physician at the Egyptian
Court was nominated the chief of all doctors and herba-

lists (apothecaries ?) of that cov:ntry.

The doctors enjoyed a superior position in social life :

many acquired great influence as the friends and advisers

of rulers. The physicians in ordinary at the Court of the

Caliphs received higher pay and richer presents than the

other learned men and officials^ and were loaded with

honours and distinctions. Not a few attained the dignity
of Vizier which was equivalent to the rank, if not always of

minister, in any case of privv counsellor or aulic coun-

sellor.
||

On the other hand there seems to have been by no

means an absence of those members of the medical pro-

fession who decoy the public by the unclean means of

charlatanism. Rhazes felt himself induced in consequence
to compose a treatise "

upon those conditions and circum-

stances of the medical art which turn the hearts of the

* Id. op. cil. S. 88 ct seq.

f hi. : Akademien der Araber, S. 119.

X Lixi.Enc op. cil. i, 576.

§ V. Hammi;h-Puugstai.i. op cil. Bd. i, Eiiileit., p. 1.

II
Lr.ci.F.nc op. cit. i, 578.
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majority away from the most respectable doctors and

induce them to resort to the lowest class of practi-

tioners. '"'^ The Arabian doctors sjave full attention to the

theoretical problems of their calling; but they entertained a

temperate and modest conception of life and took things as

they are, not as they ought to be. In the " Doctor's guide,"

the author of which is said to have been the Jew ISAAC

Israeli, rules of life are laid down for them which bear

testimony to this. There it is said :

" The most important

problem for the doctor is, how to avert illness.'' ''The

majority of diseases are cured by the help of Nature

without the aid of the doctor." "
If you can cure the

patient by dietetic means, forbear to order drugs."
" Never

relv upon magic means in the treatment of a patient, since

they mostly rest on folly and superstition."
" Hold forth

the prospect of recovery to patients, even when you are

not assured of it yourself; so shall you at least second the

efforts of Nature to cure them." "
If a doctor has come

from afar, and speaks a foreign language, then the multitude

think him a clever man, come to him in crowds, and seek

his advice." " Never speak unfavourably of other doctors
;

for everyone has his successful and his unsuccessful

times! Let your deeds speak your praises, not your

tongue." "Visit your patient when he is at his worst. At

that time come to an understanding with him about your
fee : for if the patient is well he takes no thought of the

matter." " Make your fee as high as possible, for what is

done gratis is considered of little value."
" Bestow the

greatest attention upon the cure of princes and rich people ;

for after their recovery they will be munificent to you, will

always value and love you, whereas common people when

they are cured hate you if they think of the fee."t Might
we not readily believe that this book was written yesterday?

* M. .Steinschneideh in Viuciiow's Archiv, Bd. 36, S. 574 cl seq.

t SoAVE in the Giorn. Veneto di scienze mediche 1861, ser.
ii,

T. 18, p. 393
et seq.

—D. Kaufmann in the Magazin f. d. Wissensch. d. judenthums, Berlin

1884, S. 97 et seq.
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Arabian culture fell from its high elevation almost as

rapidly as it had cliinbed to it. The celebrated schools of

the Nestorians were declining even in the 9th century.^
The higher teaching institutions of the Arabs lasted till the

14th century and then disappeared more or less rapidly,

and with them disappeared that scientific life which had

borne such rich fruit for the human race. The religious

wars which, in the East under the name of Crusades, were

carried on by adventurers eager for booty, and in the West
led Christian })rinces to the conquest of Spain and of the

Italian islands in the Mediterranean, evokedt the religious

fanaticism of the Muhammedans and paralyzed their intel-

lectual efforts. The Mongolian and Turkoman tribes which

in the 13th century burst in with fire and sword upon the

Aryo-Semitic world crushed to fragments the ancient

homes of civilization in Asia and turned flourishing towns

into desolate wastes. The East never recovered from this

blow and Turkish dominion became the symbol and sign

of intellectual death. But in the Christian lands of the

West the seeds of Arabian culture germinated into that

vigorous growth of intellectual effort which showed its first

high development in the Schools of Salerno and Montpelller.

MEDICINE AMONG THE GERMANS
AND TEACHING IN THE MONASTIC SCHOOLS.

Tui': German tribes, which attained to power, after the so-

called migration of the nations, in the western half of the

Roman Empire had in the fifth century, already for some

time past raised themselves above that low grade of civ ili-

zation on which they stood when TACITUS wrote his

description of them.;]: They had entered into relations

with the Romans both in war and peace and had learnt to

recognize their superiority in science and art. As soldiers

* AssEMANi Op. cii. iii, pars ii, p. 940.

t V. Kremer: Il)ii Chaldun und .Seine Culturi,'c-schichte, Wien 1879, S. 39.

+ Tacitus: Germania, c. -i, igf/.sc*^.
—Giiiucjti up. cit. c. 9.

— Rev. scieiit.,

Paris, Oct., 1873.
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in the Roman Army, as joyfully welcomed allies, or as

hostages, they had the opportunity of enjoying the advan-

tages of Roman civilization and of acquiring knowledge
which they transmitted to their countrymen wdio remained

at home. The germs of a noble civilization in the German

race, which excited the astonishment and praise of TACITUS,
were brought to greater perfection and to further develop-

ment by the higher education.

When the tribes of the Goths and other German peoples
were driven from their homes by hordes of Huns pressing

in upon them from the East, and when, thirsting for )(^

action and longing for riches and power, they began their

world-famed wanderings, they possessed already a literary

language, an orderly system of government, an assured

administration of justice, and manifold acquirements in

the various spheres of intellectual life. In medicine they

held the view that diseases are produced by supernatural

powers, which should be propitiated by prayers and magic ;

but thev did not neglect the use of healing herbs and other

means, the favourable action of which experience had taught.

It was especially incurhbent upon the women, who played a

very prominent part in the life of the Germans, to bind up
wounds and to nurse the sick.^ Only by degrees and

chiefly under the influence of Roman civilization a special

medical profession became developed among this people.

The Greek and Roman doctors, who in the capacity of

military surgeons came among them or, like OribasiuS and

Anthimus, stayed in their country in exile or as envoys,

must have contributed to this in no small degree.

GuiZOT t remarks that it is difficult to picture the intel-

lectual condition of the Germans before the migration of

the nations, and we may add that in regard to their medical

acquirements this is especially the case. It is clear from

comparative philology however that they had special

* Tacitus op. cit. c. 7, 8, 18.

t Guizot: Couis li'liisloirc moderne. Histoire de la civilization en France,

Bruxelles 1829, i, p. 204.



l86 THE MIDDLE AGES.

designations for particular diseases,"^ and we are permitted
to draw many inferences from the analogy of the develop-
ment of civilization among other peoples and especially by

looking to the contemporary condition of the Germans of

the North. There too, wise women practised the healing

art, and people went so far as to worship a goddess of

medicine, EiR by name.f Brunhilda,
" the doctoress,"

and the "
Norns," + understood the art of delivering

women. When SiGRDRiFA (Brunhilda) tells Sigurdr

that he must know runes of a certain kind for the child to

be delivered from the mother and when it is said of Jarls-

SOHN KONR that he knew the runes and gave assistance to

women in childbed, reference is obviously made to mystical

formulae to which immense importance was attached in

connection with the act of giving birth to a child. Even

the hero GONGUHROLF gave aid in child-birth by a laying

on of hands. Princes and heroes—indeed even OuiN

himself,
'' the doctor

"—were esteemed as especially

experienced in medicine ;§ this indicates perhaps that it

was practised chiefly by men of position who were the

heads of large households, just as was the case in Cato'S

time at Rome.

Among the named diseases, we find derangement of the

mind, impotence, but most frequently chronic suppuration of

the leg which frequently ended fatally. These people were

well acquainted with the treatment of wounds. Even ampu-
tation was performed and the loss of the leg was made good

by an artihcial limb of wood. Wooden legs were, as it

appears, not uncommon. Mention is also made of gastro-

raphy. This information has its source however from the

period of the voyages of the Vikings, when already com-

* Ad. I'icikt: Die altcn Krankheits-Namen bei deii In logermanen in der

Zeitschr. f. vergl. sprachforschung, Bd. v, S. 321 et seq.

t K. Weinhold: Alttiordisches Leben. B.-rlin 1856, S. 385 et seq.

X 'l"he three Fates in Northern Mythology.

§ Sigurdhar-koida i, 17. Fafnisnial 12. Sigrdrifumal 9. Higsmal 40.

Fornalda sogur iii, 276. Saxo Gramm. i, 1,25,33, 128. Prof. R. IIiciNzia

of Vienna had the kinihiess to call my attention to these passages.
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munication existed between the North Germans and the

more highly developed civilization of other peoples.

Snorri SturluSON and Hrafn SWEINBOIRNSSON ob-

tained great reputation by their successful cures. The
latter is even said to have performed lithotomy with

success."^ The mystical VlTOLF passed as the patron of

the surgeons of the North.t IngigERD, daughter of the

Russian King Ingvar, founded a small hospital and con-

signed the nursing of the patients to gentle-handed
women. J

In the loth century there were already in Norway a

number of doctors, who practised their art as a profession.

Even at that early period people had private medical

attendants who were highly paid.§ There existed also

even then a medical tax. The amount of the medical

honorarium depended upon the gravity of the suffering

which was relieved.

In the Sudermanian law-book which, although first pub-
lished in 1327, rests upon the authority of ancient enact-

ments it was ordained that he only should be recognized as

a doctor who had cured an incised wound, a fractured bone,

an internal injury, a mutilation or a deep stab. Midwifery
was naturally delegated to women. Mention is already
made however of Caesarean section. It would not be right

to apply to the Germans of the first centuries, as many
medical historians do, the accounts here given, some of

which clearly bear the stamp of later periods of civiliza-

tion. They, at the most, authorize us to make certain

presumptions as to the state of medical science among
them.

The knowledge and customs brought by the Goths,

*
Sagenbibliothek des skandiiiav. Alterthums, herausg. von P. E. Mulleu,

iibers. von K. Lachmann, Berlin 1816, S. 176.
—L. Faye : Rafn Sweinbjornsens

liv og vcrksomhed, Kristiania 1878.

t Grimm: Mytholog. 994, iioi.

t Weinhold op. cil. S. 390.

§ Vapnfirdlinga saga, c. 13, 29.
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Lombards, Franks, Burgundians, and other German races

from their homes into the countries subdued by them soon

became mingled with all which had been bequeathed to

these countries by former periods of civilization. The
readiness with which the conquerors took to the higher
education of the conquered shows that they were sufficiently

prepared and ripe to receive the same. Their medical

science grew up into that system of medicine, which the

Greeks and Romans had established. Only among the

people were certain traces preserved of the therapeutic

lore of the Celtic, Basque, Gaelic, Gothic, and Anglo-
Saxon races.

In the laws of the Visigoths, which, partly committed

to writing in the fifth century, contained without doubt

much matter of Roman origin, it was laid down,''^ how
much the doctor should demand for different cases e.g.

the operation for cataract. Before undertaking such a

case, he made an agreement with the patient or his

relatives, in which the professional fee was fixed
;
but he

could only claim it if the treatment proved successful.

In the other case he had to answer for an unfortunate

issue. If the death of a slave resulted from his treat-

ment he was obliged to replace the loss
;

if it was a

question of injury inflicted on the health or life of a free-

born citizen, he was condemned to a corresponding fine or

given over for punishment to the relatives of the injured

or dead. It is indicative of the social position of the

doctor that he mis^ht see and examine females of the

position of freewomen only in the presence of their

relatives, for fear he should misuse such occasions by

improper behaviour.

The Visigothic law contains also rules concerning moral

responsibility, as to the punishment for crimes against the

person e.g., wounding and mutilation, about cases of pro-

curing abortion, and in regard to sexual transgressions.

*
Leg. Wisigoth, lib. xi, tit. i, de mcdicis et aegrotis.

— V. Dahn : vVest-

gothische Studitn, Wiirzburg 1874, S. 3, 61, 145, 220, 222, 230 etc.
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Of especial interest is the rule contained therein, that the

doctor was entitled to demand a fee of 12 solidi for the

instruction in medicine which he gave his pupil ;
it is clear

from this that doctors were educated in their art under the

personal supervision of a master, just as was the case in

ancient times.

The lawbooks of the Alemanni, the Salii, Ripuarii, Bur-

gundians, Bajoari, Frisians, Saxons, and Lombards contained

also regulations as to punishments for wounds inflicted upon,
and other offences committed against, the person.*
The training of doctors was consonant to the method of

teaching a trade. The tyro in medicine resigned himself to

a respectable doctor, who furnished him with medical infor-

mation. Many doctors sought to complete their knowledge
in the large towns of the Byzantine empire and Italy.

Many Greeks, Romans, and Jews were to be found among
them, and were especially in request at the courts of

princes.

The Greek doctor, PETRUSt was physician in ordinary to
JjV

the Visigothic King, TheoDORIC II. Marileif of Poictiers

filled this post at the court of the Merovingians, having
raised himself to this position from the lowest social cir-

cumstances, and ReoVAL, who had acquired his medical

training in Constantinople, enjoyed the same honour.J
The latter performed an operation for removal of the testes

with success.

The work of a physician in ordinary at the Prankish

Court was certainly very profitable, as the riches acquired

by Marileif testify, but it was also attended with many
dangers. When AUSTRIGILDIS the wife of King GUNTRAM
was carried off by a pestilence which raged in the year 580,

she expressed a wish before her death that alter that event

her two doctors, NiCOLAUS and DONATUS, should be

executed as a punishment for not having saved her
;
and

*
Corpus juris German. anti(i. ed., F. Walter, Berol. 1824, T. i.

t Fredecai! : Chron., C. 27, O. Abi:i.'s translation.

J Gregory of Tours v, 14. vii, 25. x, 15.
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the pious GUNTRAM considered himself bound to give
effect to the last wishes of his spouse."^

Charlemagne is said to have consulted Arabian physi-

cians, as is stated by BUL.^US and FREiND:t but these

assertions, although not sounding improbable considering
the respect which Arabian medicine enjoyed at that

time, are, nevertheless, not authenticated by reference to

the sources from which they are derived. It is certain

that one of his private physicians bore the German name
"^of WiNTARUS.

:]:
In the life of Louis the Pious it is

narrated, that the wife of Charles, Hildegard by name,
bore him two sons, of whom one died as soon as he was

born, and the other, namely LOUIS, was taken from his

mother s womb and reared by artificial nourishment. § It is

uncertain whether allusion is here made to Caesarean section

or to a labour completed by manual aid. Ch.ARLEMAGXE

had at any rate a mean opinion of medicine, ||
which

is probably explained by the neglected condition of

the medical science of his time. It was therefore intelli-

gible, that he should be moved to raise up this science

from its debased condition, and to spread the knowledge
of it more widely. On this ground, at the capitulation of

Diedenhofen (Thionville) in 806 he issued an order that boys
should be instructed in the healing art.1[ Meyer^^ thinks

that they had only to receive an introduction to the art of

nursing the sick, since one " does not let children study
medicine."

But the study of this science was in ancient times begun

quite in early youth. And in the schools of this period

* Idem V, 35.

+ Freind: Hist, med., p. 148.

I I'.iGii.'s Lel>en des Abtcs Sturm von Tulda, C. 25, ed. Migne, T. 105, p.

44.3-

§ j. L. W. Schmidt, im Ptogr. des hess. Gymnas. zu Giessen, 1872, S. 5.

II
Eishaud: Vita Carol! Magni, C. 22, ed. Pehtz, Hanr.ov. i86.:5.

% Pertz : Mon. Germ, iii, p. 131, De medicinali arte ut infantes banc

disctre niittantur.

»* Mi;vi;r op. cil. iii, 413.
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boys of 14 or 15 years of age were to be found. "^ For the

rest, this teaching may have almost entirely been limited

to the reading of the medical writings of antiquity, and to

explaining the meaning of these, as was also the case in

many monastic schools. Later on, the students learnt how
to recognize the medicinal plants, opportunities being
afforded for this in the imperial gardens. t They seem to

have drawn into the domain of teaching even the practice

of medicine itself. The words in Alcuin'S poem on

Charlemagne I can hardly be understood otherwise than

to imply that in the neighbourhood of the court there was

a hospital in which doctors performed different functions.
" One let the patients' blood, another mixed herbs in a

pot, that one cooked some pap, while this one prepared a

drink."

Probably the infirmaries attached to many monasteries

served as examples for such arrangements. The monks

took a keen interest in the care of the sick.
" Learn to

know the properties of plants and the art of mixing

remedies," said Cassiodorus to them§
" but place all your /

hope on the Lord who preserves life eternally. If the

language of the Greeks is not unknown to you, you have

the book of herbs of DiOSKORlDES, who has described

and pictured forth the plants of the field with surprising

accuracy. Afterwards, read HiPPOKRATES and GalEN in

the Latin translation, that is to say, the Therapeutics of

the latter which he has addressed to the philosopher

*
J. Ch. F. Baehr : De literarum studiis a Carolo Magno revocatis ac schola

Palatina instaurata, Heidelberg 1856, S. 26, Anni. 33.

t Capit. de villis. CJ. Meyer op. cit. iii, S. 397 el seq.

X Alcuinii carmina, ed. E. Dummi.er in Mon. Germ. Poet, lat., T. i, p. 245,

No. xxvi, V. 12-16.

Accurrunt medici mox Hippocratica secta
;

Hie venas fundit herbas, hie miscet in olla,

Jlle coquit pultes, alter sed pocula pieef^it;

Et tamen, O medici, cunctis impedite gratis

Ut manibus vestris adsit benedictio Christi.

If in the first line we read tecta for sccta, the allusion to a hospital is still plainer

§ Cassiodorus: Inst, divin. lect. i, C. 31.
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GlaucON, and the work of an anonymous writer, which,

as the examination of it shows, is compiled from various

authors. Furthermore study the medicine of AURELIUS

C^LIUS, the book of Hippokrates upon herbs and methods

of cure, and various other writings on the healing art,

which I have installed in my library and have bequeathed
to you." Certain members of the Benedictine order came

into profitable notoriety as doctors, like the Abbot Ber-

THARlUS at IMonte-Casino in the gth century."^ Perhaps
even at an earlier period pious pilgrims and patients were

admitted and cared for at that place ;
St. BENEDICT the

founder of the order having observed this custom in the East

and having accordingly imposed it as a duty on his followers.

But the more certain information on this point namely that

institutions of this kind existed in Monte-Casino, dates

from the nth and 12th centuries and not before. f

The custom of bringing helpless sufferers into the

Churches and Monasteries, for the priests to sprinkle them

with holy water and to offer up prayers for their recovery
found universal acceptance in the hrst centuries of the

Middle Ages. From this the rule gradually came into

existence of erecting institutions there in which the infirm

and ailing found shelter. The priests and monks who

superintended these, in addition to psychical means of cure,

employed also healing herbs and other remedies the

favourable action of which they had learnt to recognize

from medical literature or from private experience. In this

way medical knowledge came to form an essential part of

the education of the priest, of which he felt the need in

the practice of his profession.

The schools of the Middle Ages, regarding as they did

the training of the cleric as their most important task,

endeavoured to satisfy this want when they accepted

*
i)E Renzi : Stoiia docum. ddla scuola medica <li Salerno, 2 Ed., Napoli

1857, p. 64 el .w/.

t Tdsti : Storia della badia di Monte Casino, Na})oli 1842, i, 229, 341 et seq.

ii. p. 193, 209, 289.
—

Reg. S. Bcned. 36 in Mi'hatohi script, rtr. leal.
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medical science as a part of their curriculum as far as it

could be taught in a purely theoretical manner. This was 'f

the case in many monastic schools notably those of Gaul

for instance at Rheims, Chartres, Fleury, Dijon, Bee in

Normandy, and St. Denis. "^
Moreover, the stores of medical

manuscripts possessed by many of these monasteries,t and

the literary activity of the monks, all point to the fact that

medicine was assiduously practised and studied at the

places and by the persons in question. When the students,

by teaching and by the reading of medical treatises had

acquired some general knowledge of the healing art, they

may perhaps also have received some practical training in

the same, while seeking and collecting medicinal plants

under the supervision of their teacher, or compounding
medicines and giving their services during the treatment of

the patients. It is very likely that these relations assumed

some such form as the author of the Journal| of Wala-

fridus Strabo describes with fruitful imagination, and know-

ledge which must be recognized as valuable.

Many teachers of medicine obtained great renown. Thus

Richer relates that in the year 991 he travelled to Chartres
<s-

to hear Heribrand's exposition of the Aphorisms of

HiPPOKRATES. Heribrand gave him instruction also in

the semeiology of diseases and taught him in what subjects

HiPPOKRATES, Galen, and Soranus are agreed. He pos-
sessed considerable knowledge of materia medica, botany,
and surgery as RICHER declares with high commendation. §

From the school of Chartres many celebrated doctors

issued, among them JOHAXX, the private physician of

*
J. B. L. Chomel: Essai historique sur la me'decine en Fiance, Paris 1762.

f The library at Tegernsee containeil, for example, in 1500, 281 medical

treatises, as we are told by Lammert (Volksmedicin u. niedecin. Aberglaube in

Hayeni, Wiirzburg j868, S. 4).

;|:
This was published (1856-57) in the yearly report of the training institu-

tion of the Benedictine Monastery at Maria-Einsiedeln. It is however an

imaginative work of P. Martin Marty and by no means true, as some

authors have strangely thought.

§ Pertz : Monum. Germ., T. v. ^Script. iii), ]i. ("'43.

O
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H'

Henry I. of France. Gerbert d'Aurillac,—when Pope
known as SYLVESTER II.—worked at the Episcopal School

of Rheims for some time as teacher of medicine.

At the Court of Charlemagne besides the Palace

School in which the children of the Emperor and of certain

distinguished dignitaries were taught, there was a kind of

Academy numbering among its members the chief men of

learning of the time. In this capacity they bore special

names
;
Alcuin was called Flaccus, Charles himself

was King David. They devoted themselves to theology,

philosophy, arithmetic, geometry, astronomy, Latin, Greek,

history, geography, and poetry.^ This Academy appears
however to have existed only for a short time, whilst the

Court-school was still flourishing in the middle of the 9th

century. In the year 789 the Synod of Aix decided that

at the monastery and cathedral of that town there should

be formed a school in which boys might be able to learn the

Psalms, writing, singing, the reckoning of ecclesiastical

festivals, and Latin grammar. t The pattern for this institu-

tion was the school at Tours, where Alcuin lived from 79O
as Abbot of St. Martin's Monastery. There were celebrated

schools of this kind at Fulda, Hersfeld, Corvey, Reichenau,

St. Gallen, Mainz, Worms, Speyer, Koln, Miinster, Bre-

men, Hildesheim, Magdeburg, Paderborn, Halberstadt, at

Salzburg, Freising, Passau, Tegernsee, Benedictbeuern,

Regensburg, at Milan, Parma and other places in Italy, as

also in many monasteries of France, in England, as at

Canterbury, and in Ireland.

The curriculum of the Roman schools formed the founda-

tion of the teaching in these institutions. Instruction was

given in orderly succession and included in one depart-

ment the three elocutionary subjects of grammar, rhetoric,

and dialectics, and in the other arithmetic, geometry,

* W. !'. C. SciiMKiui.KH : Die I k>fschulc uiid die 1 lof-Akadcmic Kails des

Grossen, Brcslau 1872.

t V. A. Spixmt; Geschichte des Unterrichtswesens in Deutschland von den

altesten Zeiten bis zur Mitte des 13 Jahrhunderts, Stuttgart 1885, S. 21.
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astronomy, and music. These were called the Trivium and

the Quadrivium. The conceptions formed of these subjects
of education did not however by any means correspond
with those of to-day ; thus, in rhetoric, for example, not

only the elementary principles of oratory were taught, but

the Latin official style was practised, for the priests of that

time drew up documents and attended to the affairs of

government offices. The study of jurisprudence and of

the laws was frequently added to this. By geometry was

understood chiefly geography and physical geography, a

knowledge of which Hrabanus Maurl'S considered

especially useful for doctors, since they might thus be able

to learn the special climatic conditions of diff^erent localities

and the position of particular places, and to make use of

such knowledge in giving directions to their patients.*

Instruction in the natural sciences was combined with

these subjects, the most important of the matters

known at that time in the three natural kingdoms, in

anthropology, and in meteorology, being taught. Later

on, schools were founded wherever there was a parish.

The instruction was limited to elementary subjects. When
towns began to come into a flourishing state, at the end of

the 12th century, town-schools arose, aiming at the same

objects in education as the monastic and religious schools,

and even surpassing them in performance.
Such was the preliminary training, which the educated

doctors of that time possessed, especially when they

belonged to the priestly order. That alongside of these

there were many practitioners who were devoid of such,

admits of no doubt. The great majority of empirics had

no knowledge of medical literature and learned medicine

as a handicraft. Scientific work in medicine was in an

extremely low state. The treasures of knowledge,
inherited from ancient times were not increased, nay,

were not even preserved intact. No experimental investi-

* Specht dp. cit. S. 145.
—St. Fhi.lnkh: Compendium der Naturvvissen-

schaften an der Schule zu P'ulda im 10 Jahrhundert, Berlin 1879, '^- ^8.

^
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gation, hardly any observations of nature can be credited

to this period.

The literature of medicine and the natural sciences con-

sisted chiefly of extracts from and commentaries on more

ancient works. Independent ideas and experiences hardly
y ever found a place therein. To this category the following

compositions belong: the book of recipes of the Milanese

Archbishop Benedictus Crispi'S, the encyclopjedic work

of Hrabanus Maurus, Archbishop of Mainz and /r/w/zi-

prxceptor Germanix which K. SCHMID translates as "the

first schoolman of Germany," the description of plants by
Walafridus Strabo, Abbot of Reichenau, the medical

writings of the Abbot BerthariuS, the book on the healing
virtues of plants by the enigmatical Macer FlORIDUS, the

Lapidarius of Bishop MarboD of Rennes, the Bestiarius of

the Englishman PHILLIP DE ThaLxN, the Natural Philosophy
of his fellow-countryman ALEXANDER NeckaM, the Physica
of St. Hildegard, Abbess of the monastery on the

Rupertsberg near Bingen,
—"

a treatise on materia medica

unmistakably founded on popular traditions" as Mever"^

appropriately designates this work,—^and the far-famed

Physiologus.
The intellectual life of Christian Europe at that time

resembled a landscape which fatigues by its uniform flat-

ness and desolate sterility, while only at rare intervals

there breaks upon the traveller's view a bit of scenery able

to engage his eye. Then in the south of our portion of the

globe arose pictures, entrancing men with their gorgeous

colouring, giving courage new life, and tilling all hearts with

hope. The bright constellation of Arabian culture shed its

light over these lands and sent some rays to the other parts

of the Christian West—rays which served to foster intel-

lectual development and at the same time to illuminate the

path of its advance.

* Mkyi;» op. cii. iii, 5 18.
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THE SCHOOL OF SALERNO.

At Salerno, in Lower Italy, where the influence of the

Arabs first made itself felt, in consequence of the neigh-

bourhood of Sicily which had for long been subject to their

rule,^ there arose a medical school which as early as the

loth century enjoyed a widely spread reputation. The

origin of it is unknown although already much has been

written on the subject.

If we disregard the barren speculations which some

authors have given utterance to on the subject, the following

opinions come to the front.

Some think that it existed as early as the 7th century

and was associated with traditions of the Greek predomi-
nance which both in languao-e and customs was maintained

in that locality for a longer period than in other parts of /

Italy ;t others, as K. SPRENGEL, Pl'CCINOTTI J and for

some time also S. DE Renzi, derive its origin from the

Benedictines who had founded monasteries in Monte-

Casino, in La Cava and Salerno
;
while Haller and others

ascribe its foundation to the Arabs. Meyer § proposed
the hypothesis that in Salerno at first there existed a Guild

or Corporation of Doctors who carried on their teaching

secretly until it was made public by CONSTANTINUS AfrI-

CANUS, and that in this way the foundation was laid for the

development of a medical teaching institution in our sense

of the word.

Convincing evidence in support of these views has not

been adduced by anyone.
The historical facts connected with medicine in Salerno

reach back to the middle of the gth century ;
in documents

of the years 848 and 855 JOSEPH and JoSHUA are named

*
Cf. A. F. V. ScHACK : Poesie und Kuiist dcr Araber in Spanieu und Sizilien,

Berlin 1865, ii, 1-252.

t G. MoROsi : Studii sui dialetti greci della terra d'Otranto, Napoli 1870.

+ Stoiia della medicina, Livonio 1855, ii, p. 247 vl
fseq.

§ Op. cil. iii, 451.
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as doctors practising there. "^ There in the year goo lived

RagenifriI), a Lombard as his name indicates
;
who was

private physician to the Prince W'AIMAR of Salerno
;
and

half a centur)- later the doctor Pktrus who stood in high
favour with Prince GiSULF and was raised to the bishopric
of Salerno. In this period we meet with many doctors

belonging to the priestly order, but alongside of these,

Jewish doctors practised the healing art in Salerno, as is

aullu'iiticalcd by historical testimony.t

The doctors of Salerno had such a reputation in tlic loth

century that they were brought to foreign Courts to be

made body-physicians to the rulers. One of these played
a remarkable part at the court of LOL'lS THE SIMPLE of

France. He was doctor to the wife of this monarch when
a scientific quarrel arose between him and his colleague
DeroLDUS who was serving as medical attendant to the

king and was afterwards Bishop of Amiens : this dispute

resulted, as RICHER narrates, J in a mutual attempt to

poison one another out of envy. Patients of the higher
class already at that time repaired to Salerno in order to

obtain the advice of doctors residing there. For this pur-

pose the Bishop Adalberon went thither in the year 984
from Verdun, but found no cure tor his sufferings. § Again,
the Abbot Desiderius, who afterwards ascended the papal
throne under the name of \'lCTOR IIL, hoped to regain at

this place his health shattered bv night watches and fasts. 11

The Duke Guiscard sent his son BOHEMUXi) there, that

his wound received in war miafht be healed ; for a similar

reason WiLLlAM THE CONOUEROR who became Kingf of

England passed some time in Salerno.

* S. DK Ri;nzi: Storia docuni. ciclla scuola mcd. di Salerno, Napoli 1S57,

p. 157 (/
se,j.

t S. DE Rknzi : Collectio Salernitaiia iii, .^25, Napoli 185?.

+ RiciiF.H : Hist., lib. ii, c. 59 in Pertz: Moiiuni. Ciernian., T. \ (script, iii),

p. Coo.

§ Gest. episcop. Virdun. in Pkutz: Mon. Germ., T. vi (script. i\), p. 47 \-

Hugo Fi.av. Chron., \\h. i in Pkhtz : Mon. Girm.. T. ,\ (script, viii), p. ^67.

II l)n Renzi: Storia doc. dtUa scuola, p. 150.
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The fame of its doctors increased more and more, and

patients came from distant countries to be treated by them.

The lyric poet HartmaNN VON DER AUE laid the scene of

his famous poem
" Der arme Heinrich

"
here but made his

knight recover from his leprosy not through the skill of the

doctors but by a miracle.

Even as early as the nth century no certain information

existed about the age and origin of the school of Salerno.

Alph,A,NUS, well known both as poet and physician who
afterwards was raised to the bishopric of Salerno, states that

medicine flourished there even before GUAIMARUS IL, that

is in the 9th century."^ The Norman historian OrdERICUS
VlTALiS who lived about the year 1140 narrates that when
the famous RODOLFUS known as MaLA CorONA came to

Salerno, even for a long time previously important medical

schools had existed there, t On yet another occasion this

author bears witness to the long existing reputation of the

place. In the ancient Chronicle of Salerno, made use of

by Ant. Mazza and rediscovered by S. DE Renzi,:|: it is

stated, that the medical school there was founded bv four

doctors, namely, the Jewish Rabbi Elinus, the Greek

PONTUS, the Saracen AdaLA, and a native of Salerno, who
lectured each in his native language. Amongst the first »f

teachers are mentioned GUGLIELMUS DE BONONIA, MiCHAEL

Scorrus, Guglielmus de Ravegna, Enricus de Padua,
Tetulus Gr^cus, Salomonus Ebr^us, and Abdana
Saracenus.

It is clear that these reports should not be regarded as

historical facts
;

but some grains of truth probably lie

hidden in them. There was a desire to point out that

persons belonging to different nations—Jews, Arabians, V

* De Renzi : Collect. Salem, i, p. 95, note.

t Ord. Vit. Hist, eccles. iii in Hist. Noimann. scriptor. cd. Duchesne, Paris,

l6ig, p. 477
"

ul-i ma.riiiHf mrdicurum schoUe ah aiiliqito trmpare hatciitiir.'^

X Mazza: Urbis Salern. hist, et antiq., Nap. 1681, pvinted in Gr/f,vius

et PuRMANN : Thesaur. antiq. et hist. Italise, Lugd. Bat. 172.^, t. ix, pais 4.
—

De Renzi : Stoiia docum., p. xxvi et seq. & Collect. Salem, i, p. 106 et seq.
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Greeks, and Latins contributed to the foundation of the

school of Salerno, that the instruction there was at first

given in different languages and that the medical doctrines

of the Salernians were developed out of the scientific

knowledge acquired by the Greeks and Romans, the

Hebrews and the Arabs. Some of the names quoted are

marred by incorrect calligraphy ;
it is easy to understand

that Elinus arose from Elias, and PoXTiS must be

improved into Gario-pontls and AuALA into Abdallah.
It is clear then from these considerations that we do not

know, when and how the School of Salerno arose. The

beginnings of it were either so unpretentious that they
> were unnoticed, or they reach so far back into antiquity

as to be be\^ond the historian's grasp. The political

fortunes of this town, constantly changing as they were,

and brinorino; its inhabitants into touch with the Romans,
the Greeks, the Lombards, the Arabs, and the Normans,
were bound to leave deep traces in the development of

their civilization and to exert a powerful influence on all

departments of intellectual life.

The custom usual in ancient times, of men of learning

privately taking in pupils and instructing them in the

sciences, obtained also in Italy in the middle ages.^ If the

doctors followed this example there can never have been

any dearth of students to live with them in Salerno, the

mild climate and the noble situation of which, on the shores

of a bay not far from shady woods and healing mineral

springs, attracted patients from far and wide.

It is not known when the doctors who learned the

healing art In Salerno joined together into a common

activity and gave themselves an organization. At first,

as it appears, any doctor might act as a teacher of

medicine without distinction of nationalitv or rcliirious'fc.'

* W. GiKSEiiRF.ciiT : De liiteraruni studiis ai)U(l Italos priiuis niedii aevi

saeculis, Berol. 1845, p. 15.
— S. de Kenzi (Storia docum., p. 161) cites a great

number of (lectors who were practising in Italy during the lime of the

Lombards ; one of these was designated as M(r^i<ler Sciil(v.
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faith. At a later period many priests were found amongst
the teachers of medicine there, of whom some attained

to high dignity in the Church. But these never gained
the exclusive right to teach as was the case in most

of the other high schools of the middle ages. The institu-

tion throuofhout maintained that lav character which it had

had from the beorinningf.

In Salerno, women were admitted to the profession of

teaching and some of them became prominent also as

medical authors. Among the female doctors the best known
was Trotula the authoress of a frequently quoted w'ork

on the diseases of women and the treatment of them before

during and after labours. In her writings she discusses all

branches of pathology even the diseases of the male sexual

organs
—a truly painful subject for female sensibility. Her

colleague Abella wrote de iiafiira sciniiiis hinnani.

COSTANZA Calenda the daughter of the Prior (Principal)

of the medical school, distinguished alike for her beauty
and her talents, and MercURIADE and REBECCA GUARNA

belong to a later period.

In the early times of the School of Salerno the teachers

were probably dependent for their pay upon the fees which

students gave them for instruction. Afterwards they re-

ceived regular stipends, differing in amount and in some
cases producing a yearly income of 12 ounces of gold ;

in

course of time the stipends were naturally increased.

Teachers enjoyed freedom from taxes also and sometimes

the usufruct of houses and ground property as well.*

Many teachers were engaged in giving medical instruction

at the same time, as is evident from the list of them oriv-en

by S. DE RENZI.t To their lectures representatives of all

nations had access
;
neither sex nor religion raised any

impediment. Jewish students were very numerously

*
DF. Renzi : Collect. Salem, i, 366 el seq.

—Storia docum. «p. cil. Appendix
Docum. No. 296 et seq.

t DE Renzi : Collect. Salernit. 1,517. V\\, p;
26 el seq. It contains 340 names

in a period of about 1000 years.

¥
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represented in the iith century, as Mazza informs us.

When on the other hand tlie Jewish traveller BENJAMIN
\'ON Tl'DELA narrates that on visitinor Salerno in 1160 he

'S)

met not one single doctor among the numerous members of

his faith living there, his assertion contradicts all other

reports, in which we either find it expressly stated that

certain Salernian doctors did belong to the religion of

Moses, or else we are at liberty to assume this fact from

the names.*

Students came to Salerno from far and wide, even from

Germany and France, to devote themselves to medicine. A
student from Koln who had attended medical lectures in

Salerno in the 12th century, but, owing to illness was

obliged to return home, gives vent in a poem to complaints
about the treacherous people of Salerno who were hateful to

him.f Another student, /EgidiuS (GillES) VON CORBEIL,

who afterwards lived in Paris as canon and private

physician to PHILIPPE AUGUSTE, King of France, pro-
claimed there with tongue and pen the fame of the

medical school of Salerno.

Of the kind of teaching in the several subjects the

following is known : Anatomy was taught on the pig.

In the DcniQHstratio Aiiatoinica, proceeding from an

anonymous author and which obviously formed a college-

lecture, rules are given how to proceed. According to this

the animal was killed by severing the vessels of the neck,

then was hung up by the hind legs and after the blood had

escaped the carcass was made use of for teaching. This,

as it appears, was limited to opening the great cavities of

the body and demonstrating the organs lying therein.

Some remarks were added on the form and the presumed

*
Cf. M. Steinschxeideh in Nirciiow's Arcliiv. Bd. 38 (1867), S. 74 et seq.

+ Laudibus elerunm melius negat esse Salernviii ;

IHue pro vi'irl-is tutus circrtm ftnil orbis.

Nee debet
spei'ni, faleor, doclrina Sulenii

Quumvis exosa mihi sit gens ilia dolnsa.

Jac. Ghimm : Gedichte des Minelalters in Kleinc Schrift.^n, Berlin 1866,

S. 64.
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function of such organs in man
; reliance being placed

upon the writings of Galex, RufUS, and TheOPHILUS

PrOTOSPATHARIUS, although the scientific elevation of

these men was beyond the lecturer's reach. So too

COPHO'S Anatomy of the Pig consists essentially only of

an enumeration of the most important parts of the body.

And yet we find therein certain indications of more

searching inquiry and some observations in pathological

anatomy. Thus it is said, for instance, that it is possible to

inflate the lungs by introducing a pipe into the trachea."^

Again, mention is made of effusions into the pericardium
and pleura.

More attention was devoted to practical medicine. As

early as the year 820 a public hospital was founded in

Salerno by the high priest AdelMUS, which was brought
into connection with the Benedictine monastery. At a

later period several other infirmaries and charitable institu-

tions arose, which were endowed with valuable property
and conducted by members of charitable orders.t It is

uncertain whether clinical instruction was imparted at

these places or not.

ArchimattH/EUS gives in a treatise j complete advice

as to how a doctor should comport himself on visiting a

patient. He should place himself under the protection of

God, he says, and implore the assistance of the angel who

guided Tobias. On the way to see the sick person he

should question the messenger who has summoned him

upon the circumstances and the conditions of the illness of

the patient ;
then if not able to make any positive diagnosis

after examining the pulse and the urine, he will at least

excite the patient's astonishment by his accurate knowledge
of the symptoms of the disease and thus win his confidence.

The author also considers it a matter of great importance

* DE Renzi : Collect. Salern. ii, 389.

t UE Renzi : Storia docum. della scuola med. di Salerno, p. 563, Doc. 329.

j Aiioniynii Salernitaiii de adventu medici ad ^gTOtuin ed. A. G. K. Tii.

Henschel, Vratist 1850.
—de Renzi : Collect. Saleinit. ii, 74-81, v, 333-349.
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that the patient sliould confess to the priest before the

doctor comes to him
;
for "

if mention is afterwards made
of this matter the patient believes that there is no hope for

him." " WHien the doctor enters the dwelling of his patient

he should appear neither haughty nor covetous, but must

greet him with a modest demeanour, and then seat himself

near the sick man, accept the drink which is offered him

and praise in a few words the beauty of the neighbourhood,
the situation of the house, and the generosity of the family,

if it should seem to him suitable so to do." Hereupon
the way of examining the pulse and the urine is described.

"When the doctor quits the patient, he should promise
him that he will get quite well again, but should inform his

friends that he is very ill
;

in this way if a cure is effected

the fame of the doctor will be so much the orreater, but if

^ the patient dies people will say that the doctor had fore-

seen the fatal event."

The author then discusses the treatment of the patient

and especially his diet, the employment of baths and bleed-

ing and explains how the doctor should act if he is asked

to dinner by the patient
" as is usual," and when he demands

the fee for the services rendered.

This treatise is a strange mixture of Aaluable medical

experience, deep piety, and sly calculation. It is, as is

clear from the way in which it is written, obviously

intended for beginners in the healing art and throws a

remarkable light on the social position of the medical

practitioner of that period.

The medical principles of the Salernian school rested

upon the theories of ancient times. The doctrine of juices

of the Hippokratic writers, the "Communities" of the

Methodists, and Galen's teaching formed their foundation;

while the progress made in materia medica, for which

thanks are due to the Arabs, maintained its place. The

descriptions of diseases are true to nature and are illus-

trated by many original observations. The accounts given
of intermittent fever, of disturbance of the mental faculties,
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of pneumonia, phthisis, psoriasis, lupus (malum mortuum)
ulcers on the sexual organs (among which it is easy to

recognize the chancre) especially deserve mention.

The Salernian doctors were well acquainted with the evil

significance of many symptoms in regard to prognosis;,

thus they declared that where diarrhoea supervened in

phthisical cases the patients soon died. In treatment they
laid great value upon a reasonably regulated manner of

living and a suitable diet. If, for example, a commencing
pulmonary phthisis was suspected, they ordered good and

strengthening nourishment for the patient. People subject
to pneumonia were directed to live in an atmosphere of

even temperature ;
in winter, for example, in a heated

room."^

For cooling the air of the sick room Afflacius recom-

mended that an arrangement should be made so that drops
of water should continually fall to the ground and there

evaporate.t Iron was -ordered for enlargement of the

spleen.

Surgery had a position inferior to that occupied by it in

the time of the Greeks and Romans. This was due partly

to the neglect of anatomy, partly to the fact that surgery
was practised less by educated doctors than by empirics^

especially since many members of the medical profession

belonged to the priesthood.
In earlier times surgical knowledge was chiefly confined

to the treatment of wounds, the cure of fractured bones,

and the reduction of dislocations.

It was not till the end of the 12th century that a doctor

undertook to represent in writing the principles of surgery
as they had been preserved by tradition. This work, the

author of wdiich was RuGGIERO, but which is generally
named after ROLANDO, a later editor, shows that the

surgeons of the Salernian school sought for instruction not

* DE Renzi : Collect. Salern ii, 215 ti. scq.

f i)F. RicNzi : Collect. Salernit. ii, 741 CJiat elimn urtijiciulih-r pliirialis m£uu
circa cfgrum).



2o6 THE MIDDLE AGES.

so much in the writings of the ancients as in their own

experience. They were in this way saved indeed from

that uncritical acceptance of the observations of strangers

A^^
which is a frequent feature of Arabian literature, but at the

same time they were deprived to a certain degree of those

important suggestions and corrections which a knowledge
of history affords in the study of any branch of knowledge.
It is certainly noteworthy that among the means recom-

mended for the arrest of haemorrhage, in addition to styptics

mention is made of suturing and applying ligatures."^ The

internal use of sea-sponge was recommended for the

removal of bronchocele or the operation of excision was

performed with the use of hair-ligatures ;
to avoid relapses,

the whole capsule was extirpated. Massage of the bron-

chocele was also employed.f

Among other operations are mentioned trephining, the

removal of nasal polypi, resection of the inferior maxilla,:]:

the operation for hernia, which was performed according to

the directions of PauluS i^GlNETA, and lithotomy according
to the precepts of Celsus. The operation for cataract was

performed by puncture of the sclerotic. Allusion is also

made to ulcerative loss of substance in the palate and on

the penis which refers to cancer and syphilis, and

malignant tumours of the rectum and uterus are men-

tioned. The decline of operative surgery and the frequent
4 employment of the cautery demonstrate the influence of

Arabian medicine.

It fared even worse with midwifery than with surgery

although this branch was practised by scientifically trained

women. TrOTULA alludes to turning in but one single

*
Chirurg. Koci-ui in dk Rknzi : Collect. Sakrn. ii, 43C.

+ A. Woi.n.KK : Die cliiiurg. Bcliaiulluiig iles Kropfes, Berlin 18S7, S. 10 t7

seij.

J UE Rknzi : Collect. Salernit. ii, 445, 51.^, 628, 650 (lib. ii, of the Commtn-

taiies of the four Masters). The mysterious four Masters remind one of the

four Doctors of Law at Bologna, of whom Savigny speaks (Gcschichte des

romischen Itcchts, Bd. i\, S. 68).
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passage of her book."^ In a general way, midwifery con-

sisted chiefly in the employment of internal remedies and

psychical aids.

The School of Salerno was the first to establish a fixed

and exclusive organization by the introduction of examina-

tions in obedience to the order of the civic authorities.

King Roger (Ruggiero) as early as the year 1140

promulgated the law: "Whoever from this time forth

desires to practise medicine must present himself before

our officials and judges, and be subject to their decision.

Anyone audacious enough to neglect this shall be punished

by imprisonment and confiscation of goods. This decree

has for its object the protection of the subjects of our

kingdom from the dangers arising from the ignorance of

practitioners. "t

The Emperor Frederick II., of the Hohenstaufen

family, confirmed this law and in the year 1240 gave to

the medical school of Salerno complete rules in regard to

the subjects studied there. He says in his orders :

" Since

it is possible for a man to understand medical science, only
if he has previously learnt something of logic, we ordain

that no one shall be permitted to study medicine, until

he has given his attention to logic for three years. After

I

these three years he may, if he wishes, proceed to the

study of medicine. In this study he must spend five years

during which period he must also acquire a knowledge of

surgery, for this forms a part of medicine. After this, but

not before, permission may be given him to practise,

provided that he passes the examination prescribed by
the authorities and at the same time produces a certificate

showing that he has studied for the period required by the

* DE Renzi : Collect. Salem, i, 149 et seq.
—v. Siebold op. cit. i, 317.

f Quisquis cifJmodo mederi voliieiit, ajjicialibits nostris et jiidicUus se presentet,

eorum disculkiidm jtidicio ; quod si sua IcmeriUtte presumpseril, carceri con-

stritigaliir buuis suis omuiius pjublicatis. Hoc vnim prospectum est, nc in regno
nostro iubjecti periclitenlur ex imperitia medicorum. Hist, diplom. Frid. II,

imperat. ed. Huillard-Breholles, Paris 1854, T. iv, pnis i, p. 149, tit. 44.
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law."* "The teachers must during this period of five years

expound in tlieir lectures the genuine writings of HlPPO-

KRATES and Galen on the theory and practice of

medicine." " But even when the prescribed five years
of medical study are passed, the doctor should not forth-

with practise on his own account but for a full year more

he should habitually consult an older experienced practi-

tioner in the exercise of his profession."

Concerning the motives which brought about the intro-

duction of medical examinations it is said :

'' We further

the cause of the individual, while caring for the public

ofood. Accordinsflv, in view of the sfrievous loss and

irremediable injury which may arise from the ignorance
of doctors, we decree that in future no one is to assume

the title of doctor or to proceed to practise or to take

medical charge, unless he has previously been found

competent in the judgment of teachers at a public meeting
in Salerno, has moreover by the testimony in writing of his

teachers and of our officials approved himself before us or

our representatives in respect of his worthiness and

scientitic maturity, and in pursuance of this course has

received the state-license to practise. Whoever trans-

gresses this law and ventures to practise without a licence,

is subject to punishment by confiscation of property and

imprisonment for a year."t
In regard to the education of surgeons it was decreed,

" that no surgeon shall be allowed to practise, until he

has submitted certificates in writing of the teachers of the

Faculty of Medicine, that In- has spent at least one year

in the study of that part of medical science which gives

skill in the practise of surgery, that in the colleges he has

diligently and especially studied the anatomy of the human

body, and is also thoroughly experienced in the way in

which operations are successfully performed and healing is

brought about afterwards."]:

• Hist, diplom. Frid. IL op. cit. p. 235, lib. 3, tit. 46.

t "p. cii. p. 150, tit. 45. X op. cit. p. 236.
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If the doctor had passed the examinations and received

the state-license to practise, a diploma was made out for

him which ran thus: " Notu??i facimiis fldelitati vestrse,

quod fidelis noster N.N. ad ciiria?n 110stram accedens,

exami)iatiis, inventus jidelis et de genere fidelium ortus et

sufficiens ad artem medicinae exercenda?7i, extitit per
nostram curiam approbatus. Propter quod de ipsius

prudentia et legalitate conjisi, recepto ab eo in curia

nostra jidelitatis sacramento et de arte ipsa fideliter

exercenda juxta consuetudinem juraniento, dedimus ei

licentiam exercendi artem medicinse in partibus ipsis : ut

admodo artem ipsam ad honorem et fidelitatem nostram et

salutem eorum qui indigent, fideliter ibi debeat exer-

cere. Quocirca fidelitati vestrx prsecipiendo ?nandamus,

quatenus nullus sit, qui praedictum, N.N. fidelem nostrum,

super arte ipsa medicinas in terris ipsis, ut dictum est,

exercenda impediat de cetero vel perturbet.'"*'

In the oatli which the young doctor had to take on this

occasion, he was bound "to give advice to the poor, gratis,

and to inform the magistrates of apothecaries who made up
medicines not corresponding to prescriptions." It was.

moreover, laid down by law how much he might demand
for a visit to a patient. According to this the highest pay-
ment for a visit in the daytime within the town amounted
to half a gold tarenus ;t if the visit was outside the dis-

trict the fee was three or at most four tareni exclusive of

travelling expenses.
The doctor was forbidden to enter into partnership with

apothecaries, or himself to keep an apothecary's shop.
The apothecaries were directed to prepare the medicine

according to the prescription of the doctors, and to

furnish it at a regular price. Before they were permitted
to practise their business they had to bind themselves by
oath to provide drugs according to prescribed form, and to

* Peter de Vineis: Epist., lib. vi, c. 24, Basil 1740.
— Hist. dipl. Frid. II, np.

cit. p. 150, Note 2.

t A gold tarenus was a gold coin weighing 20 grains.

F
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be guilty of no fraud in this matter. At the same time it.

was sjDecified what advance of price they might allow them-

selves to make on medicines which perhaps had to be kept
in stock for a long time before being used, and a prospect
was given of a law being made regulating the number

of apothecaries' shops in the various towns of the country.*
Moreover inspectors were nominated who had to supervise
the preparation of medicines, and to attest the satisfactory

character of this by their certificates ;
in Salerno itself the

teachers of medicine exercised supervision in thi;- matter.f

"At the same time we ordain," it is said in the same passage,
" that no one shall give lectures on medicine and surgery
elsewhere than in Salerno, or assume the title of teacher,

unless he has been carefully examined in the presence of

our officials and of the teachers of these arts." The punish-

ment of death was imposed on the officials who violated

their duties in giving effect to these laws.

The rules of the Emperor Frederick II. served as a

pattern for succeeding arrangements in medical studies.

They formed the first attempts at a state organization for

the same. Unfortunately in the following centuries the

influence of the secular power was in this as in other

domains thrust into the background by the increasing

authority of the clergy. This fact gave a distinct colour-

ing to civilization, and governed the development of univer-

sities up to the most recent times.

The medical school of Salerno flourished in the iith and

1 2th centuries. In this period it displayed an important

literary activity to which witness is borne by the works

of Gariopontus, Petroncellus, Alphanus, the two

COPHOS the Platearii, of CONSTANTINUS Africanus, who

by his translations contributed greatly to make Salernian

doctors acquainted with Arabian medicine
; by the Dis-

pensatory of BartholOM^US, which soon after was trans-

lated into German, t the writings of Afflacius, Archi-
* Mist, diplom. Frid. II, op. cil. p. 230. t op. cit. p. 151, tit. 47.

X Jos. Haui't in dcu Sitzungsber. d. K. Akad. d. VViss., Philos-histor. Kl.,

Witii 1872, Bd. 71, S. 451 et seq.
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MATTH.^US, MUSANDINUS, and ^GIDIUS VON CORBEIL, the

collection of recipes of NiCOLAUS PROPOSITUS, the Uro-

scopie of MauruS, but above all the famous Rules of Health

of the school of Salerno, which were translated into all

languages, and lived through more than 200 editions.

In the year 1252 King CONRAD decided to enlarge the

school of Salerno into a university in which law and the

artes might be fostered. But his plan came only partially

into effect. King MANFRED in the year 1258 restored

the university of Naples, which had shortly before been

abolished, and in Salerno only the medical school remained.

Certainly the science of law was taught there along with

that of medicine, but no academical honours were granted
in that branch of learning."*^

When medical schools arose in Naples and in other

towns of Italy and France the number of students in

Salerno diminished. It came to this, that the quality of

the teaching given there was gradually surpassed in excel-

lence by that of the other schools, and the scientific activity

of Salerno declined. yEciDlUS VON CORBEIL complained of

this, saying that there beardless, immature youths received

the honours of doctors and dared to act as teachers of

medicine.

" Far from the height of thy fame art thou sunk to the depths, O Salerno !

Once adorned with such fame, thou art sunk to the very foundation,

Dost thou suffer that now on the site of thy past noble structure

Seedlings should sprout prematurely : of medicine sons, but unworthy ?

Schoolmaster's cane so persuasive and training severe of an elder

Better would suit their case than, young as they are, to be mounting

Steps of professorial chairs in pompous procession.''f

In the 14th century PETRARCH said :

" The story goes
that medicine took its rise in Salerno, but all alike falls

a prey to withering age." Subsequently the school of

Salerno declined more and more, and all attempts to

*
J. A. DE NiGRis in J. C. G. Ackehmann's Regimen sanitatis Salerni,

Stendal i 790, p. 83.

t .^Lgidius v. Cokbeil: de medicam. compos., v, 569 et seq.^ nach H.

Haeser in Nord u. Sud 1877, iii, 7, S. 145.
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instil new life into it by privileges and endowments were

in vain. A decree of the French Government, which for

some time guided the destinies of the country, on the 29th

of November, 181 1, put an end to the oldest medical

school in Europe.

THE MEDICAL SCHOOL OF MONTPELLIER.

The origin of the medical school of Montpellier is also

veiled in the obscurity of tradition. It is unknown at what

period the doctors there began to instruct students in the

science of medicine. Among the doctors who practised

medicine in the loth and nth centuries at Montpellier
there were probably many Jews and Arabs

;
the fact that a

large proportion of the population of this town consisted

of members of these nations, and the vicinity of Spain,
where Jewish doctors existed in great numbers and in

high respect under the dominion of the Arabs, justify this

assumption.
The Jews had a large share in the triumphs which

Arabian medicine celebrated in Spain. The names of

Moses Maimonides, Chasdai Schaprout, Judah
Halevi, NaCHMANIDES and others speak as to their

work in the different paths of intellectual life. The
Rabbis and learned men among the Jews interested them-

selves in medicine, and the medical schools of the Jews at

Toledo, Granada, and Cordova stood in high esteem. The
Arabian princes of the Iberian peninsula as well as their

Christian successors chose Jews, by preference, for their

private doctors.^ But the Jewish doctors earned the

greatest merit in acting as mediators between Arabian

medical science and Western Christendom. Partly bv

translations of Arabic works which they prepared, partly

by word of mouth, they made the inhabitants of the adjoin-

ing Christian countries acquainted with the scientific

acquisitions of that nearly related Semitic race.

*
J. MiiNZ : Ubcr die jiidisclieii Atztc ini Miticlaltcr, Btrliii 1877, S. 17

(t stq.
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The Arab and Jewish schools of Spain preserved, for

a long time even after the conquest of the country by the

Christians, the reputation of learning. So late as in the

nth and 12th centuries philosophers thirsting for know-

ledge made pilgrimages to Spain, especially to Toledo,

there to be initiated into the w'isdom of the Arabs. Such

were Gerbert, known later as Pope Sylvester II., Her-

MANNUS Contractus, David Morley, Pietro von

AbaNO, Arnald von VillanoVA and others.

An important influence upon the origin and develop-
ment of the school of Montpellier must, without doubt,

be ascribed to these circumstances. There has even been

an attempt to show that a Jewish doctor from Narbonne

was the first to teach medicine there. "^ When Benjamin
of Tudela visited Montpellier in the year 1160 he found as

he says many Jews amongst the inhabitants. But even

then the reaction against the Jewish power was making
itself felt. Count WiLLlAM of Montpellier in 1121 made an

order in his will that no Saracen or Jew should be admitted

to the dignity of high bailiff (bailli), and in 1146 and

1 1 72 this interdiction was renewed in respect of the Jews,

it probably appearing no longer necessary with regard to

the Saracens. In any case the fact indicates that before

that time the Arabs and Jews in Montpellier possessed

rights like those of their Christian fellow citizens and

ventured to lay claim to the most important posts.

Up to the time of the conquest of Spain by the Christians

a spirit of toleration reigned there, furthering the best

interests of humanity and of science : the foundation of

the Montpellier medical school took place during this

period, as history testifies. When Bishop ADALBERT of

Mainz came thither in the year 1137 the school already

existed and even already possessed buildings of its own as

we learn from the words of Bishop Anselm of Havelberg

* Ravel in the Revue the'rapeut. du midi, Montpellier 1855.
— Carmoly:

Histoire des medecins juifs, Bruxelles 1844, p. 77.
—A. Germain: Histoire de

la commune de Montpellier, Montpellier 1851, T. i, p. Ixix.
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who lived at that time.^ Bishop ADALBERT obtained

instruction, from the doctors who taught medicine in

MontpelHer, upon the causes of natural phenomena and

of diseases, certainly
" not with the object of making

money from the knowledge of these matters but only in

order to learn to understand the deeply hidden meaning of

things
"
as his biographer adds.

In a letter of St. Bernard written in 1153 it is

narrated that the Archbishop of Lyons, being ill, repaired

to MontpelHer, to be under the treatment of the doctors

there, and on this occasion not only spent what he had

with him but ran into debt.t Jean DE SALISBURY, who
also belonged to that period, stated that those who wished

to devote themselves to medicine acquired the knowledge

necessary for this at Salerno or MontpelHer. So too,

y^GIDIUS \ON CORBEIL and HARTMANN VON DER AUE
have borne witness to the ancient renown of the school of

MontpelHer.
The Monk C^SARIUS VON HeisterbaCH called Mont-

pelHer the " Fountain of Medical Wisdom " and remarked

with regret that the doctors of that school would not believe

in miracle-healing even speaking of it in an ironical way.
In the vear 11 80 WiLLlAM IV., Count of MontpelHer

promulgated a decree that anyone
" whoever or of what-

ever origin he misht be, should have the ris^ht of "ivinof

medical instruction there without being called to account

by anyone.":}: Although as a result of this the medical

school arose into great prominence, still unliniited freedom

* Anselmi episcopi Havelbergensis vita Adelljerti Moguntini in Bibl. rer.

german. ed Ph. JAFFE, BeroL ]866, iii, 592.
— A. Dubouch'et: Un document

curieux sur I'ecole de medecine de Montpellier in the Ciazettc hebd. des sciences

m^d. de Moiitiiellicr, 10 Jul! 1886.

f Expeiidtt et quod huicbat et quod non haicint in Bkunaud. Epist. _-507,

according to Astruc: Memoires pour servir h, I'histoire de la faculte de

me'decine dc Montpellier, Paris 17^)7, p. 7.

J Maiiilo, vnlii, Iditdo atqiie concedo in peypeluum, quod omnes homines qiti-

cuiique siiil vet uiidecunqiie sint sine aliqiia inlrrptllalione regiinl scolas de Jlsica

in Monleprssulano. Astruc ap. cil. p. .^4.
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in teaching could not be supported, since by its means

many undesirable persons were attracted. Teachers and

students alike desired that to meet this difficulty certain

rules should be laid down. It is indicative of the power
which the clergy had in the meanwhile acquired that the

papal legate was applied to, who in conjunction with the

bishops of Maguelone and Avignon and others made the

wished for regulations in the year 1220.

Cardinal CONRAD, who laid the foundation for the larger

development of the school of Montpellier, was a German,
and descended from the Swabian family of the Counts of

Urach. In the statutes devised by him he first of all

referred to the fact that medical science had for a Ions'

time flourished and had acquired renown in Montpellier,

and then he laid it down as a law that from that time forth

no one should act as a teacher of this science who had

not been examined in it and received the license at the

hands of the Bishop of -Maguelone with the assistance and

by the interrogatories of his teachers
;
that no one should

be regarded as a student who did not in his studies follow

the direction of his teacher; that the Bishop of Maguelone
in association with three respectable senior teachers should

elect a Chancellor to preserve discipline and adjust
differences between masters and students

;
that the Bishop

should support the Chancellor with his authority ; and that

teachers and students should assist one another and take

care that no harm should come to the school."^ Many
students, as we learn from section 14 of these statutes,f

interrupted their studies in order to engage in practice,

returning later to Montpellier to continue their studies.

The students paid their teachers fees for the instruction

they received. It is true no mention at all is made in the

* AsTRuc Op. cit. p. 37.

t Quando schularis redit a locis, in quil-us practicaveri/, lihere sil-i addicat,

quemciDique vuliiertt, magislrum, diim tumeii priori siio mngiitro non tenealur

ratioiie salari vet allei ills alicvjiis rei. Asirlc op. cit. p. 39.
—A. Germain

op. cit. T. iii, 424.
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laws of Conrad about excluding persons professing other

than the Christian faith from the school
;
and yet such were

doubtless to a certain extent repelled by the powerful
influence which the bishop was allowed to possess there.

Nevertheless there were still in the 13th and 14th centuries

many Jewish students and doctors at this place, among
them Jacob ben Machir, better known under the name
of ProFATIL'S, who was probably even engaged as a

teacher."^ In the year 1230 it was decided that no one

should practise medicine until he had been examined and

found competent by two masters in medical science,

chosen as examiners by the bishop. The successful result

of his examination was notified to him by a certificate

bearing the signatures of the bishop and of the examiners.

Whoever practised medicine without submitting to this

examination was threatened with the punishment of ex-

communication. The surgeons however were not bound

to submit themselves to examination. The laws against

quacks, it would seem, were not stringently observed
; yet

from time to time they must necessarily have been recalled

to men's minds.

The statutes and lists of lectures, which were issued in

the year 1240, were framed upon the regulations of the

Emperor FREDERICK II. published for Salerno. f The

medical school was thus completely organized.

Instruction was also given in law at Montpellier from

the end of the 13th century ;
and in like manner there

were as early as 1242 teachers of philosophy. Pope
Nicolas IV. in 1289 decided to erect there a Studium

generale, i.e., a University. But he did not succeed in

merging the medical school ^^ith the other faculties into

one large establishment for teaching. It preserved its

rights jealously and maintained its independence. And
thus it came about that in Montpellier henceforth there

* Cahmoi.y lip. cit. S. 90. He meiUioiis other Jewish teachers of medicine,

e.g., Samuel ben TiiiHON.

+ Gehmain of), cit. 'l. iii, \i. 424.
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wpre, properly speaking, two distinct universities, one

comprising the medical, the other the remaining faculties.

Each formed a distinct institution, had its own Chancellor,

and bore the name of a University. And each was entitled

to such a name; for in the Middle Ages by the Studium

generale was meant, not the union of all faculties in one

place, but an institution for the higher teaching which was

generally accessible, and gave certificates which were

universally recognized."^ The expression Studiiim generate
was in the 14th century replaced by that of University,

with which was associated the idea of a corporation, of an

organized society. And even at that time the terms
"
Gymnasium

" and " Alma mater " were made use of to

apply to the High Schools. While the bishop tilled the

dignity of Chancellor henceforth in the University at

Montpellier, which represented the legal, philosophic and

theologic faculties, and which was first founded in 142 1, the

same office at the School of Medicine was conferred on one

of its teachers. All attempts which were afterwards made

to subject the medical school to clerical influence were

fruitless. The medical faculty maintained its autonomy
•even under the centralizing power of the French kings, and

Louis XIV. felt himself obliged to withdraw a decree

•ordering the union of the medical with the other faculties.t

As the election of tlie chancellor by the bishop and three

teachers appointed by him had many disadvantages
attached to it, Pope Clement V. in 1308 ordered that the

candidate must secure from that time forth, in addition to

the consent of the bishop, the votes of two-thirds of all the

masters of the medical high school.

It was at the same time laid down what books should

* H. Denifle: Die Entstehung der Universitiiten des Mittelalters bis 1400,

Berlin 1885, S, 156/ s,eq.
—

CJ. on the other hand G. Kaufmann : Geschichte der

deutschen Universitiiten, Stuttgart 1888, i, 98 el seq.

t A. DuBoucHET : Documents pour servir a l'hist(jire de I'universite de

me'decine de Montpellier in the Gaz. hebd. des sciences me'd. de Montpellier

1887, No. 4.
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form the foundation for teaching, and the order of study
and examination in them was explained. Every student

had to attend medical lectures for at least five years and to

practise medicine for eight months or two summers'^ before

being allowed to graduate. In 1350 it was laid down by
law that no one should practise medicine before attaining
the degree of Magister.f It is clear from the list sent to

the Pope in 1362 that all students of medicine at Mont-

pellier were graduates in artibiis,X and consequently

possessed a preliminary education in general knowledge.
The statutes of this medical school for the year 1340 §

afford us a glimpse into its condition. They deal with

the high office of the Chancellor, who administered the

government of the school
;

with the office of Dean,—
which was conferred on him who had longest acted as

teacher there, and was really an honorary post, the chief

duty of its incumbent being to represent the Chancellor;—
with the election of two Procurators from among the

teachers, to superintend the management of the property
and possessions of the university ;

with the general

meetings of teachers taking place twice every year, in

which they took counsel together upon matters affecting

the teaching and the finances of the school
;
and with the

duties of teachers and students. The latter were obliged

to present themselves directly after their arrival to the

Procurators who entered in a book their names and the date

of the commencement and termination of their studies,

receivino- a fee for this which varied in amount according

to whether it was question of a Student or of a Bachelor :

*
111 locis fauKisis qutnqnc aniwf, si in arlihis manistrl exislaut ido)iei,alioquin

per sex aniios, pro quolilct miiw ocio duntaxal meiisilus compulutis cjusdem faciil-

tatem oudiverint medici/im, ac in similibux locis per ncto menses aul per duas

testates admiiius ejusdem medicincp praxim diixerint exercendum. Astruc op. cil.

p. 46.

f ASTHUC Op. cil. p. 54.

X Dknifi.f.
of), cil. S. 3^5, note 562.

§ A. Duik)Uciii;t op. cil. G;iz. hcbd., No. 6 li seq.
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this corresponded to the fees for immatriculation and ex-

matriculation of our times.

The students on their acceptance into the society of

the high school promised to observe conscientiously its

laws. They were bound during the first three years of their

student-life to attend medical lectures, holidays excepted,

for 24 full months. Hereupon followed an examination, in

which each of the teachers set a question, and then the

degree of Bachelor. In this capacity the student con-

tinued his studies for at least two years, but delivered

at the same time lectures upon certain extracts from the

medical writings of the ancients. The candidature for the

degree of Master of Medical Science formed the conclusion

of study.

He who eave reofular instruction at least for the whole

winter through was looked upon as a teacher in ordinary.

The teachers chose in their meetings the subjects they
wished to discourse upon-; the elder had precedence of the

younger in this matter. Moreover, scrupulous care was

taken, that a subject, which ought to be thoroughly con-

sidered within the space of a year, should not be spread
over several.

At first every Master and, within certain limitations, even

every Bachelor was authorized to teach, without however

receiving any remuneration at all for such teaching. It was

not till the year 1498 that four regular chairs of medicine

were founded, the incumbents of which for a stipend of

one hundred livres had to lecture the whole year through
without further pay ! The appointment to these professor-

ships was in the hands of the Bishop after nomination by
the other teachers of the medical school. The stipend of

the Professors was raised under Charles IX. to 400 and

under Henrv IV. to 600 livres. Besides this they were,

like other members of the University, free from taxes and

many other burdens.

The medical school of Montpellier passed the period of

its greatest lustre in the r3th and 14th centuries. From
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far and wide at that period came the sick, as the Bishop of

Hereford from England and King John of Bohemia, to seek

help from the doctors there who were especially valued for

their practical skill.* But a competition dangerous to

their interests gradually waxed greater, as the universities,

founded at that time in Italy, France and Germany arrived

at a state of maturity.

THE MOST ANCIENT ACADEMIES OF ITALY.

The Emperor Frederick II. created the academy at

Naples t in the year 1224, in which all the sciences were to

be taught, in order that young men, thirsting for knowledge,
should not be compelled

"
like beggars to seek intellectual

food away from their own country." J At first, as it appears,
all the faculties were represented here

;
but as early as 1231

the medical disappeared, since, by an imperial decree,

medicine from that time forth might be taught only in

Salerno. In 1252 the other faculties were also transferred

to Salerno and united with the medical school there into a J

university. 4
Still, the high school at Naples was restored in 1258.

Situated, as it was, in the chief town of the country,
more easily accessible from the north and east and

endowed with greater privileges and more money than its

elder sister at Salerno this institution afterwards surpassed
the latter in the number of its students as well as by its

importance and its achievements.

The story of the birth of the high school of Bologna like

that of the schools at Salerno and Montpellier is lost in the

* Arnai.d VON Vii.lanova; Bieviar. iv, 10.—Guy von Chaui.iac: Chir.,

tr. vi, d. 2, c. 2.

f MunAToui : Rer. It. script, viii, (>. 496.

+ Huii.laru-Brkholi.es <ip. cit. T. ii, p. 450. Difpoinmui npud Napoliin

iloceri arles cujiiscunque pnijessioiiis et vigere slitdia, ut jejuni et famelici doctrin-

arum in ipso regno inveniant unde ips'irum aviditali satis/'aciat,7ieque compellantur

ad invesligandaa scientina peregrinas nutiones expelere nee in alienis ?-egionil'tis

mendicare.
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earlier ages."^ The Emperor FREDERICK I. promised his

protection to the university there in 1158, and bestowed

upon it independent jurisdiction, t It was at that time

really nothing but a school of law
;
but other sciences were

taught there in the 12th century, and the doctors were

probably already associated in a college. J

In the 13th century the medical and philosophical faculty

was organized, as " a University of Artists." The school

of law in the meanwhile continued to maintain pre-

ponderance over the other faculties by the number of its

teachers and students.

It was only after 1280 that the medical faculty, when

Thadd^US FloRENTINUS was a teacher in it, became

known and celebrated in wider circles. For the rest, the

organization of the university at Bologna was centred not

so much on its faculties as on the incorporation of its

students. These were at first divided into the Citra-

montani and the Ultramontani each division being com-

posed of several " nations." These territorial societies of

students, the antitypes of which are found in the associa-

tions which existed in the high schools of antiquity, e.g.,

at Athens, sprang from the necessity felt by the students of

joining themselves together in a foreign land with the

mutual ties of a common home : they were organized after

the fashion of the Italian corporations.

At the head of each of the two student-corporations was

a Rector, who was originally not exactly the head of the

university but only managed the affairs of the students who

had chosen him as their representative. At first, this

dignitv was bestowed on professors as well as on students,

but alter the middle of the 13th century only on the latter

* F. C. V. Savigny: Geschichte des roniischen Rechts im Mittelaltcr,

Heidelberg 1834, Bd. iii, S. 164 t/
seif.

t Coil. Auth. Habita.—Giesebukcht in den Sitzuiigsber. d. K. b. Akad. d.

"W'iss., hibtor. Klasse 1879, ^'^- '' ^- 285.

I M. Medici : Compendio storico della scuola anatomica di Bologna 1855,

P .V



222 THE MIDDLE AGES.

and in the statutes of the university of the 14th century
this was even officially recognized.* After the i6th

century there was only one Rector for the two student-

corporations.

As the Italian towns possessing high schools competed
with one another, by the bestowal of privileges and distinc-

tions, in attracting foreign students, the latter gradually

acquired a position of extraordinary power and the

professors came to hold a place of relative dependence.
In Bologna and Padua the students even had the rightf

to elect the Professors. In Montpellier their representa-

tives, the Procurators, were allowed to stop the pay of

Professors if they did not lecture with sufficient assiduity. ;{:

The Rector, chosen from among the students, who at

first had jurisdiction only over the corporation to which he

belonged, exercised it later over the whole university, even

over the Professors and their families. It is true that he

had at hand a member of the legal faculty as Chancellor,

and a state of things must have been developed similar to

that which for a while existed in the i6th and 17th

centuries at the German universities when the Rectorship
was conferred on students of distinguished families. The
Rectors had no influence over the systems of study and

examination
;

this was left entirely to the Professors. The
latter received fees from the students for the instruction

which they gave ;
from the beginning of the 13th century

the town also granted them a certain stipend.

According to a report made in 137 1 by the Cardinal-

Legate Anglicus§ three Magistri were teaching at that

time in Bologna the theory of medicine, three the practice

* Ad recloralux igitur o/Jlciion cligatur scilaris noslrae universilutis, in the

statutes of Bologna University. Savignyo/). cil. B.i. iii, S. 6.^3.

f C. Meini-ks: Geschichtc der Entstehung und Eiitwickelung der liohen

Schulen unscres Erdtlieils, Gottingen 1802.—Savigny op. cit. Bd. iii, S. 292
el scq.

X Thomas u. Fni.ix Flatter: Zwei Autobiographien her. v. Fechter, Basel

1840, S. 155.

§ Deniflf. op. cit. S. 208 €t seq.
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of medicine, and one surgery. They were paid by the

town
;
there were also with these other teachers who drew

no pay. In 1388, 68 Professors were employed there, 14

teaching medicine, 27 civil law, 12 canon law, and 15 the

arts, grammar, and the business of the notary; in 1451 the

number of teachers reached even more than 170, and as a

result there Avas a reduction in the number of professorial

chairs.^ Among the Professors engaged there in the

middle ages were Frenchmen, Germans, Spaniards,

Englishmen, Portuguese, Poles, and Greeks, f and among
the students, too, all European nations were represented.

The Professors, on entering on their duties, had to bind

themselves by oath not to teach their science anywhere but

in Bologna, and to contribute to the success of the high
school of that place with all their powers. J This did not,

however, prevent both students and teachers withdrawing
on various occasions in considerable numbers from Bologna
and seeking another place for their studies. This happened
as early as 1222, and furnished an opportunity for the

foundation or extension of the high school at Padua, where

perhaps, long before this, schools for certain sciences had

already existed.

The university of Padua was formed after the pattern of

that of Bologna. There, too, the Rector was at the head

of the student-associations, of which there were four, dis-

tinguished by their nationalities, namely, those of the

Italians, the French, the Provencals and the Germans. §

There, also, the Rector was chosen from among the

students
;

it was only demanded of him that he should

possess an unimpeachable reputation, should be at least

22 years of age, and should have lived for a year in

Padua upon his private means. The university of Padua,

* E. Coppi : Le uiiiversita italiene nel medio evo, Firenze 1880, S. 257.

t Mazetti : Repertorio di tutti i professor! dell' uiiiversita di Bologna,

Bologna 1847.

+ E. Coppi op. cil. S. 78, note.

§ F. C. CoLLE : Storia dello studio di Padova, 1824.
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like that of Bologna, was frequented chiefly by jurists. In

1268 there were in Padua three teachers of medicine and

of the natural sciences. It was really not until the 15th
and i6th centuries that medical science attained to a

flourishing condition in Padua and Bologna.
The academy of Vercelli, which existed in 1220, owed

a sudden popularity to the fact that in consequence of

quarrels in the year 1228 a number of professors and

students of Padua left that town. The town council

of Vercelli made an agreement^ with them, and they were

induced, by various advantages held out to them, to settle

down there. All branches of learning were repre.'^ented

at Vercelli
;
medicine had two professorial chairs. Yet

the academy existed not much longer than one century.

The university at Vicenza originated probably in a similar

manner, students and teachers coming thither from

Bologna. It enjoyed a favourable reputation as a school

of law in the beginning of the 13th century. In 1261 a

teacher of medicine was appointed there for the first time,

receiving a yearly stipend of 150 librx denarioriim. In

Modena, where, as early as the 12th century, legal science

was largely pursued, a teacher of medicine was appointed
first in the 14th century. Reggio (Emilia) had a school

of law, though one of no great importance, since 11 88.

The academy of Arezzo, in which medicine, among other

subjects, was taught, existed as early as the 13th century,t

but was formally declared a university only in 1355, and

decayed in the i6th century.

Siena was known for its excellent school as early as

1203. In 1 24 1 medicine was taught there in addition to

other sciences, and in 1247 there were already three teachers

of this subject. When the appointing of foreign professors

came to be discussed in the town council in 1285 an endea-

vour was made to secure Ranuccius, who had great

experience in surgery ; moreover, a Magister Orl.^NDUS

• CoPHi itp.
cit. S. ioget seq.

—Saviony op. cit. Bil. iii, S. 666 et seij.

t Saviony op. Ill, Bil. iii, S. 312 el seq.
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taught medicine there.* In 132 1 the university of Siena

was enlarged, receiving accessions from Bologna. DiNO
Di Garbo, who at that time represented medicine at Siena,

drew a yearly stipend of 1,155 ^'^e. At a later period the

university decayed, and its decline was not materially
retarded in consequence of its official recognition by the

Emperor CHARLES IV. in 1357 as a stjidhim generale. It

was not till the end of the 15th century that it recovered

itself.

Piacenza possessed a school of law at the end of the

I2th century, which was raised into a university in 1248.
The Magister HUGO, a clergyman, taught medicine there

at that time. The academy obtained first under Galezza
ViSCONTl a certain reputation ;

in 1399 it possessed 71

teachers, 22 of them being medical. It was abolished in

1403.

At the seat of the papal Court there arose in 1244 an

institution for teaching, endowed with the privileges of a

university, in which theology, law, oriental tongues, and

afterwards medicine were taught. Situated first at

Avignon and then at Rome, it was united with the academy
which had existed in the latter place since 1303. Here, in

1 5 14, 88 Professors were engaged in teaching, namely,

4 teachers of theology, 11 of canonical, 20 of civil, law, 15

of medicine, and 38 of philosophy, mathematics, rhetoric

and German
;
on the other hand, the number of students

was relatively small. Under Pope Alexander VI. the

building of the Sapienza was begun, the halls of which

serve for the seat of the university of Rome at the present

day.

In Perugia a school of law existed in the 13th century;
but other sciences also and especially medicine were

taught there. In 1308 the Pope proclaimed the school a

university. Here at first one but, after 1314, two teachers

of medicine were appointed, only however for a period of

three years. In the roll of 1339, alongside of four doctors

* Denifle dp. cii. i, S. 437.

O
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of canonical and three of civil law, one of philosophy, and

one of logic, appear also three of medicine, and against 119

students of law we find 23 medical students; these how-

ever were exclusively from distant parts ;
the native stu-

dents were not counted.* The majority certainly were of

Italian origin, many however came from Germany. It is

noteworthy that the teachers and students of law bore the

title of Dominus, those of medicine and philosophy that of

Magister. In 1342 the number of teachers was increased

and in the statutes of 1366 we find a regulation that there

should be at least seven teachers of medicine. In 1431

there were eight, of whom one had to teach osteology as a

speciality.

Treviso had in the 13th century an institution for the higher

teaching which was transformed into a studium generale
in 1 3 14: this received the imperial favour in 13 18. The

town decided to found twelve scholarships, three of them

being devoted to medicine. Only a short duration of life

was destined for this university ;
as early as the beginning

of the 15th century it had ceased to exist.

The academy at Pisa arose in 1343 out of a school of

law. It had to contend with many adverse circumstances :

thus, for instance, in 1359 all the professors were dis-

charged, there being no money for their salaries. In 1403,

the university was broken up for a time and opened again

only in 1473, under LORENZO DE Medici, who showed it

great favour. From that time it made rapid advances and

attained to a position of high importance at the end of the

15th century. This was due in a large measure to the cir-

cumstance that the university of Florence which as early

as the 14th century had renowned medical teachers on its

staff and possessed charters of foundation from the Pope
and Emperor, was in 1473 removed to Pisa.

The university of Pavia was also developed out of a

school of law. It was raised into a studium generale'xw 1361

by the Emperor CHARLES IV. Medical science was zealously

* Deniflk up. cil. i, S. 546.
— Cofpi op. cil. S. 127, note.
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cultivated and promoted there.^ Among the students were

many Germans. In Ferrara there were in the 13th century
celebrated schools for instruction in the liberal arts. They
were united into a university in 1391 and care was taken,

at the same time, that the sciences of law and medicine

should be represented. In 1474, 51 professors were teach-

ing there, among them being several lecturers on medicine.

Turin became possessed of an academy in 1405, and

Catania of one in 1445. In Parma also, in Cremona, Lucca,

and other towns of Italy, instruction was given temporarily
in certain sciences, for instance in law and medicine, without

however the development in these places of regular univer-

sities endowed with legal privileges.

THE MOST ANCIENT ACADEMIES OF FRANCE.

In France, at this period, a great number of academies

arose.t At Orleans, Angers and Rheims there were, as

early as the 13th century or even earlier, much-frequented
schools of law which were afterwards proclaimed univer-

sities. The authorities were anxious to attract foreig

students and on this ground bestowed on them many
privileges. Thus the German students at Orleans were

subject to special jurisdiction, had free entry to the theatre

and were all treated as noblemen, without distinction of

birth. J Instruction in medicine was given only excep-

tionally and at no time attained to any importance. For

example. Angers in 1362 had among 44 teachers only one

who lectured on medicine. A similar state of affairs

existed at Toulouse where in 1229 a studium generate was

founded. Medicine was regarded with as little respect in

the academies at Avignon, Cahors, Grenoble and Orange

* Alf. Corkadi in the Memorie e documenti per la storia dell' uiiiversita di

Pavia, Favia 1878, i, 99-1^5.

t E. Pasquier: Recherches de la France, Paris 1633, p. 888 e/ seq.

X Savigny
lip.

cil. Bd. iii, S. 402 tt seij.
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which were founded in the 14th century."^ Regarded

singly, none of these academies had at any time many
students. The witty remark was made about Orange, as

we are told by Gohiitz, that the whole university consisted

^ of three persons, the Rector, the Secretary and the

Beadle.t So too the academies at Perpignan, Aix, Dole,

Caen, Poitiers, Valance, Lyons, Bordeaux, Bourges and

Nantes which arose before or during the i6th century
never attained to any greater importance.
The political and social development of France was of

such a nature as to cause the small provincial universities

to give way on all sides to Paris which formed the centre of

all intellectual life. This university arose from the union

of the mutually independent schools for higher education in

Paris in which, as early as the 12th century, law, medicine

and several other sciences were taught. JOHN of Salisbury

has left us accurate information about the management of

these schools, and the studies which were pursued at

them.]: It is not known how it came about that the

teachers of these subjects entered into an alliance among
themselves and formed an association. Probably it was

in 1209, at the instance of Pope INNOCENT III., who
ordered the masters in the various sciences to frame laws

for their own use.§ In 121 5 the Magistri of the four chief

branches of learning represented corporations
—-faculties in

our sense of the word—and had their own separate

statutes.
II

It was not, however, until 1254 that they were

united into a university. Besides being divided into facul-

ties, another division into four "nations" existed at Paris

as early as the 13th century, an arrangement obviously

modelled upon that of the Italian universities. This

appears to have exercised greater influence on academic

* G. Bavi-E: Les nie'decins d'Avignon, Avignon 1882, p. 43 et seq.

t A. Goi.NiTz: Ulysses Belgico-Gallicus, Leydeii 1631, p. 468.

J Johannes Saresbeiuf.ssis: Metalog., lib. ii, c. 10, Ed. Migse (Patrol,

jat. Bd. 199, J). Sfi;).

§ A. F. TiiKiiY : Histoirc de re'ducation t-n France, Paris 1858.

II
Bui.«us: Historia universicatis Parisiensis, Paris 1665-73, T. iii, p. 81.

I
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administration than the division into faculties. The study

of the artes liberales formed the preliminary step to the

study of theology, law and medicine, the "
philosophical

faculty" forming, as it were, a foundation for the three

others.

By
" medical faculty

" was understood not only, as is A
now the case, the staff of teachers of the medical school,

but the whole body of legally qualified doctors in Paris.

Since originally every doctor who had passed the examina-

tion was at liberty to teach in the high school it was

natural to identify the two classes, the more so that fre- ^

quently the same persons played a leading part in both.

But not every doctor was able or willing to act as teacher

of his art. The medical corporation decided, therefore,

to depute annually certain of its members to the duty
of teaching. This, however, demanded knowledge and

ability not possessed by everyone ;
it was, therefore, very

natural that a class of doctors who made teaching their

profession was gradually formed. These circumstances

must be carefully considered if we wish rightly to under-

stand the state of the university of Paris at this time and

of the medical studies pursued there. They explain the

independent position held by the medical faculty in regard

to the university, the influence exerted by the doctors who
held themselves aloof from professorships upon medical

teaching, and many other facts which, as they are trans-

mitted by history, appear singular and enigmatical. In

Paris, too, the Rector was originally the head of the asso-

ciations of students— of the " nations." Since the

members of these "
nations," either as students or

graduates, belonged to the philosophical faculty, or stood

in relation to it, it ensued of its own accord that the Rector

gradually came to have the management of this faculty.

The faculty of the liberal arts, however, formed the

foundation of the whole university ;
thence came it that

the Rector afterwards advanced to the head of this. As

early as 1280 he was looked upon as head of the whole
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university ;
the theological faculty alone formed an excep-

tion
;

but in the middle of the 14th century this also came
under his authority.

He alone could be elected to the office of Rector

who possessed an academical degree in the philosophical

faculty, in other words, a good general education. The

usage gradually came into vogue of conferring this dignity

upon a man in a prominent position of life, who sometimes

if not always belonged to the teaching-staff. A similar

arrangement prevailed afterwards at the academies at

Vienna, Prague, and other places. A Dean of the medical

faculty is mentioned in the year 1267 ;
this was PetruS

LemoNENSIS.* The Dean was elected by the medical

corporation, the President of which he was. He was not

allowed, at least in later times, to give lectures lest the

administrative business which was entrusted to him should

cause him to neglect them.

The teachers in the faculty of medicine were divided

into those whose duty it was to give lectures and demon-

strations—thereby satisfying a definite want in the plan
of studies—and into those who lectured of their own free

will. The former presided at discussions and on solemn

, occasions, and were called Doctores, or Magisfri actu

y regentes ; their position corresponded nearly to that of our

professors in ordinary. The other members of the teaching

staff, the Doctores non regentes, were not bound to employ
themselves actively as teachers, and in consequence had

no participation in the various privileges and sources of

income which the class just mentioned enjoyed. The
teachers of the university generally gave instruction at

their dwellings. The medical faculty had a building of

its own for the first time in 1505. Up to that time its meet-

ings were held in the church of the Mathurins, or in the

cathedral of Notre Dame. We get information as to the

numerical relations of the several faculties from the fact

* BccHKZ : De la faculte de medecine de Paris in tiie journal des progres des

sciences et institutions medicales, Paris 1822.
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that in the year 1348 there were in Paris 32 magistri of

theology, 1 8 of canon law, 46 of medicine, and ^i^oi artes

liberales* The number of doctors belonging to the medical

faculty of Paris, reached 29 in the year 131 1, 31 in 1395,

and 36 on an average from 1391 to 1431. When the

English besieged Paris in 1442 there were only 10 or 12

qualified doctors in the city ;
but around these a number

of students were gathered who practised under their

supervision. At a later period also the medical faculty

did not increase in the same proportions as the city

of Paris; for in 1500 the former consisted of 72 doctors,

in 1566 of 81, in 1626 of 85, in 1634 of loi, in 1675 of

105, and in 1768 of 148. f With these there were in

Paris a great number of practitioners who had the right,

it is true, to practise, but had not obtained the title

of doctor, and consequently could not be members of

the medical faculty ; so, too, there were numbers of sur-

geons who had passed . examinations, and other medical

men recognized by the law. The organization and arrange-
ments of the university of Paris formed the pattern for

the majority of the academies which were founded in the

following centuries in Germany, England, and other

countries.

THE OTHER UNIVERSITIES OF EUROPE EXISTING
IN THE MIDDLE AGES.

The most ancient universities of Spain arose probably under

the influence of Arab traditions. At Palencia, even in the

time of the Goths, there were celebrated schools : in the

beginning of the 13th century AlphoNSO VIII. erected a

university there in which however there was no medical

* Denifle op. cit. i, S. 123, from whom I borrow these figures, considers

all these magistri to be regeiiles ; but this assumption is contradicted by all

other circumstances.

t A.Spiunoer: Paris im 13. Jahrhundert, Leipzig i8;6.
—

J. C. Sabatier:

Recherches historiques sur la faculte de medecins de Paris, 1835.
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faculty. But this educational establishment existed only
for a short time. The university of Salamanca which was

founded in 1243 by FERDINAND III. was developed, as it

appears, out of a cathedral-school. There all branches

were represented with the exception of theology which

was not added until the 14th century. Two teachers, as

was the case also in other academies of that period, gave
instruction in medicine. Salamanca acquired a reputation
which spread far beyond the boundaries of Spain and was

declared by Pope MARTIN V. to be one of the four chief

academies of Christendom, the others being Bologna,

Naples and Paris.*

The other universities of the Iberian peninsula were of

less importance. In Seville the study of the Oriental

tongues, especially of Arabic, was chiefly pursued ;
the

academy there served for the training of missionaries and

was first provided with the other faculties in the beginning
of the i6th century. The university of Lisbon was founded

in 1288 but was removed to Coimbra in 1308. This fate

befel it several times for it came back to Lisbon in 1338,

was transferred to Coimbra again in 1354, then to Lisbon

once more in 1377, to return to Coimbra in 1537. It almost

gives one the impression that the two towns had agreed
between them that the seat of the university should change
from one to the other about every 20 years. All branches

of knowledge were taught there
; yet in 1400 there was only

one professorial chair for medicine.

In addition to those above mentioned Spain possessed
universities in the following places: about the year 1260

there was one in Valladolid, in 1300 one at Lerida, in 1254
at Huesca, in 141 1 at Valencia, in 1446 at Gerona (?), in

1450 at Barcelona, in 1474 at Saragossa, about 1480 at

Siguenza, in 1482 at Avila, in 1483 at Palma, in 1499 at

Alcala. The faculty of medicine was not represented at

some of them. The Spanish universities appeared as much

* V. i)F. i.A Fuente: i listeria de las universidades en Espana, Madrid 1884-

85, 2 Vols.
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by political events as by the geographical position of their

country to be especially called to the great task of trans-

mitting the culture of the Arabs to Christian Europe ;
and

they might well hope that as a result of the stimulating

effect of the rich treasures of knowledge left them by their

Semitic predecessors they would long sustain an important

part amongst the establishments for advanced teaching.

If, notwithstanding this, they produced no enduring in-

fluence on the development of the sciences and if, after a

brief period of prosperity, which like a friendly gleam of

light illuminates the history of the i6th century, they sank

into a condition of intellectual torpidity which robbed them

of the power of independent movement, the fault lies in that

political and religious oppression which here reached an

unexampled height. Even in the worst days of despotism
and of superstition there was no lack of latent intellectual

life ever ready to bloom afresh
;
but the buds were crushed

under foot and could only advance to maturity if removed

from their native soil.

The old Encjlish universities of Oxford and Cambridge

were gradually developed out of the schools which existed

in ihose places as early as the 12th century."^ It is un-

certain when they assumed the academic character. In

the first decades of the 13th century they appear already
as organized corporations

—in fact as universities. Medical

science was certainly taught in these institutions along with

other branches of knowledge, but only as part of a general

philosophical education. For this purpose one teacher of

the subject sufficed to point out to the students the most

important facts in connection with it. The same conditions

obtained at the universities of St. Andrews founded in

141 1, Glasgow founded in 1450, and Aberdeen founded in

1494.

The first university on German soil was erected in the

* H. C. Maxwei.i, Lyte: A History of the University of Oxford from the

earliest times to 1530, London 1886.—James Bass Mulv.inger : Tlie University

of Cambridge, Cambridge 1873.
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year 1348 at Prague, the residence of the Emperor CHARLES
I\'. An ardent friend and patron of all scientific and

artistic effort, this prince was anxious to make the subjects

of his empire and especially of his patrimonial possessions

in Bohemia, acquainted with the advantages of Italian and

French civilization. On this account, he created in his

capital a stiidiiim generate which was arranged after the

pattern of the university of Paris. It comprehended four

faculties in all, and fixed stipends were assigned to the

professors. The students, as in Paris and Bologna, were

divided into four nations namely Bohemian, Bavarian,

Saxon, and Polish. At their head was the Rector, who
had to belong to the clergy, though not to any monastic

order, i.e., he was obliged to have received one of the lower

forms of consecration
;
also to be of at least 25 years of

age, of legitimate birth and to have passed a blameless

life.* Even students could be elected to this dignity. The

supreme control of the university was conferred on the

Archbishop of Prague^on a high prelate, as was usual in

many academies at that period. The university of Prague
rose quickly into prominence. Benesch de Waitmuel
an author of the 14th century said that ''

in no place in

Germany did the sciences receive such careful cultivation as

in Prague, students coming thither from England, France,

Lombardy, Hungary, Poland and the adjacent countries,,

among them being the sons of nobles and princes, and

high prelates from the different parts of the world."f

Even if the reports of the number of students, which the

academy mustered at that time are exaggerated, J
—and ia

* W. ToMEK : Geschichte lier Prager Universitat, Prag.- 1S49.

t Denifle op. cil. i, S. 600.

J According to these there are said to have been in Prague at that time

30,000 students ; similar reports exist in the cases of Bologna, Oxford, and

Louvain. Probably not only the students and scholars who were being prepared

for university studies, were included, but also all who had studied there in

former years as well as the cjfHcials and artificers who had business rcfations

with the academy. Cf. Paui.skn in Sybi-l's histor. Zcitschr. 18.S1, Bd. 45, S»

29 I et seq.
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any case they are very uncertain,—still we are at liberty

to assume that the number was not insisfnificant.

In 1372 the faculty of law constituted itself a separate

university and chose its own Rector; it consisted at that

time of 37 members of the Bohemian, of 48 of the Bavarian^

of 41 of the Polish, and of 29 of the Saxon nations.

Medical study met by no means with its due recognition ;

it was represented by one or at most two teachers.

NicoLAUS DE Gevicka, Balthasar de Tuscia and

Walther are mentioned as the first.

The national and religious quarrels which afterwards

broke out in Prao-ue resulted in many foreisrn students

quitting the university and in the neglect of study there.

Thus its decline commenced, and in the sphere of medicine

became somewhat marked as early as at the close of the

15th century.

The university of Vienna was founded in 1365, but really

only in 1385 came into actual existence. It was organized
in imitation of the university of Paris. Its members, like

those of that university, divided themselves into four
" nations

"
at the heads of which were Procurators, who

elected the Rector. The Rector was the head of the

whole university, representing it before the outside

world and holding jurisdiction in it. The Provost of the

Church of St. Stephen filled the office of Chancellor.

The general assembly of the doctors who had taken

I
diplomas constituted the medical faculty ;

their principal,.

! the Dean, was elected by them. All were entitled to teach ;

yet but few devoted themselves to teaching, indeed, seldom

more than six or eisrht.'^ The Doctores recrentes received

regular stipends. The first teachers of medicine were

Johann Gallici of Breslau, Hermann Lurcz of Niirn-

berg, Hermann von Trevsa of Hessen, CONRAD VON

ScHivERSTADT and Martin von Wallsee.

In the year 1364 King Casimir of Poland founded an

*
J. AsCHBACH : Geschichte der Wiener Universitiit, Wien 1865, i, S. 326.
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academy in Cracow to which two professorial chairs of

medicine were allotted. But these plans were not realized

until 1400.

A papal document of foundation was drawn out for

Culm also in 1387, but the university appears never to have

come into existence. The university of Heidelberg arose

in 1386. It had at first only four professors for all the

faculties. The first teacher of medicine was appointed in

1390. He remained for long the only representative of this

science.^ At Koln on the Rhine an academy was founded

in 1388, which made a splendid start. It existed until 1798
and was only abolished under the French rule at the same

time as the universities of Treves and Mainz. The

academy of Erfurt which as early as 1379 received the

privileges of a studiuin getterale and, in any case, existed

as such from 1392 obtained a great reputation in the 15th

century, especially for its attention to legal science. It

existed till 1816. The two Hungarian academies of Fiinf-

kirchen and Ofen, which were founded in the 14th century,
had but a short duration of life

;
the latter was restored at

the end of the 15th century. The university of Wiirzburg

only existed ten years after its foundation in 1403. Its

history, which has an extraordinary importance in reference

to medical science, really begins only in 1582 after it had

been again opened at the conclusion of a long period of in-

activity. In the 15th century the following universities also

were founded at the dates given :t Leipzig (1409), Rostock

(1419), Louvain (1426), Greifswald (1456), Freiburg-im-

Brisgau (1457), Basel (1460), Treves and Ingolstadt (1472),

Tubingen and Mainz (1477), Upsala (1477) and Copen-

hagen (1479). Medical studies played a modest part at '

these academies. There were seldom more than one or

two teachers to instruct students in medical science and the

number of the pupils was generally not much greater.

*
J. F. IIautz: Gescliiclitc der Uiiiversitiit Heidelberg, Mannhtim i86a,

2 vols.

t CI'. Paulsen in Sybei.'s histor. Zcitschr. 1881, BJ. 45, S. 266 r/
.<«/.
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THE TRAINING OF DOCTORS IN GENERAL.

The universities of the middle ao;es were institutions of a

different kind to those of the present day. The concep-
tions which are associated with things change with the

lapse of time just as the names do by which we designate
them. The academies of that period, moreover, differed

considerably among themselves according to the time and

place of their origin. Those of Salerno and Montpellier

appear to have been, as it were, technical schools of

medicine, to which the other faculties were somewhat

loosely linked. The academies at Bologna, Padua, and

other places in Italy resembled wandering colonies of pro-
fessors and students, who pitched upon a site wherever

the best prospect of freedom and the greatest advantages
were offered

; many associated themselves with one of the

numerous schools of law existing in several towns from a

remoter period. The university of Paris and the academies

of England and Germany, which were modelled on it, give
the impression of philosophical faculties which afforded

medicine a place, along with other sciences, within the

circle of the studies pursued within their walls
;

at certain

of these universities, such as Paris, Vienna, Prague, Basel

and other places, medical teaching stood in close connection

with the corporation of doctors, as was also originally the

case in the oldest medical schools at Salerno and Mont-

pellier. Just as artisans and artists in their guilds, so also

the masters of medicine claimed the right of determining
in their general meetings in what manner their art should

be taught, and who possessed the requisite knowledge for

independently practising it. So, too, in the other

academies, the medical faculties had a somewhat different

signification to that possessed by them to-day, for at that

time they gave no complete technical education, but only
the theoretical basis for this which depends upon literature;
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and they left the students to acquire at a later period the

requisite practical knowledge of the healing art under the

guidance of a practising doctor, or in the hospitals. In

consequence of this, the centre of gravity of a doctor's

training was shifted away from the faculty and at the

same time from the university, and this was especially the

case in England, while in Germany from a frequent absence

of the necessary institutions, and from scarcity and limita-

tion of means, the practical training of doctors was in

general neglected.

The course of medical studies, as a rule, was tolerably

similar in the different universities, both from custom

and in deference to the requirements of the law. The

possession of a general preliminary training, including the

subjects which were taught at the monastic and cathedral

schools, and also at the town schools, was presupposed. If

these institutions for the higher teaching existed in towns

in which universities were afterwards established, they
were incorporated with the latter, as in Paris, Prague,

Vienna, and other places. Thus it came about that many
students acquired at the university itself that preliminary

training necessary for their future technical studies, the

philosophical faculties almost taking the place of our

gymnasia. This arrangement obtained at the Austrian

academies in the form of the two yearly courses of

philosophy, which had to be attended before the com-

mencement of medical studies up till the year 1848, and in

a modified form it exists at the present day in the univer-

sities of England. The Emperor Frederick II., we are

told, issued an order that a general scientific education

should precede the commencement of medical studies, and

that three years should be devoted to the same. Gradually

it became usual that in most academies the students before

beginning medical study should graduate /// arfibiis, or, at

all events, should attend lectures in the philosophical

faculty for a certain number of years. In Paris, after an

attendance of two years at such lectures they could obtain
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the degree of bachelor, and after three and a half years the

license and the degree of master of philosophy."^

The period of studentship in the department of medicine

lasted four or five years, but could be shortened by a half or

a whole year if the student possessed an academical degree
in the faculty of philosophy. This time was divided into

two portions, the first comprising the first two or three

years and ending with the examination for the degree of

bachelor, while the second, forming the two last years of

studentship, was concluded with the acquisition of the

license to practise.

The medical teaching consisted chiefly of theoretical dis-

courses. The medical writings of the ancients and their ~0

Arabian and Italian commentators formed the foundation

for these. The teacher added technical explanations and

remarks on his own practice to the reading of these books.

The various subjects were generally apportioned among
the teachers so that each -particular theme, as anatomy,

fevers, blood-letting, dietetics, materia medica, special

pathology, surgery, etc., was treated in an exhaustive way.
The lecture rooms, as they appear in contemporary

pictorial representations,t show us the teacher on a raised

seat reading out of a bulky volume to his pupils, who are

seated on forms or stand near him, and are engaged in

copying down his words.

Concerning the subject-matter of medical lectures, a list

of the studies of the medical faculty at Leipzig at the end of

the 15th century gives us accurate information. It was

there laid down as a rule that the first lecture in winter

should begin at seven o'clock in the morning, in summer at

six, and should deal with theoretical medicine. Three

* L. Haiin : Das Unterrichtswesen in Frankreich, Breslau 184S.

t Cod. Galeni Dresd., No. 92, fol. 20b, 30a, ^Qa, 296a. No. 93, fol. 587b,

608b.—Ch. Meaux S T. Marc : L'ecole de Salerne, Paris 1880 (Vignette).
—

Lacroix : Science et kttres au moyen-age, Paris 1877.
— L. Gkiger: Renais-

sance und Humanismus, Berlin 1882, S. 408 (after a ceiling-painting of

Laurentius de Voltolina).
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years were spent upon this subject, and in such a way that

for the first year's lectures the first Canon of Avicenna,
with the explanations of JACOBUS FOROLIVIENSIS, served as

a guide ;
for the second year the ars parva of GaleN, with

the commentary of TrusIANUS ; and lor the third the

Aphorisms of HiPPOKRATES, with Galen's remarks upon
them. At one o'clock in the afternoon the lectures on

practical medicine took place : these also claimed a three

years' course. The foundation for the first year's lectures

on this subject was the gth book of the Liber Medicinalis

ad Almansorem of Rhazes which contained pathology,

with the remarks of Joh. Arculanus ;
for the second year

the subject of fevers; and for the third general therapeutics,

after the Canon of Avicenna, with the explanations of

Dl.xo DE Garbo and others.

Along with these regular lectures, delivered by appointed

professors, certain doctors belonging to the medical faculty

dealt with particular subjects in special lectures
; the

subjects being chosen by them as they liked, and being of

such a nature as, for example, the Prognostics of HiPPO-

KRATES.

The course of study recommended to the students in

1520 by Martin Stainpeis, professor in the medical

faculty at Vienna, was of the same kind.* In his book he

enumerates the medical writings which they should read,

and arranges them according to their contents in such a

way that they appear, if studied in orderly succession,

calculated to make students acquainted by degrees with

the several parts of medical science. Mention is there

made of the most important medical authors of antiquity,

and amongst the Arabs, with their expounders, and also

of the works of a number of Italian doctors which had at

that time obtained a considerable notoriety. Stainpeis

discusses the use of this reading to tiie future doctor.

* Mahtin Stainpkis: Libtr de imnlo studeiuii scu Icg-endi in mediciiia,

Vieiin. 1520, f. vii el scq.
— A. v. Rosas: Geschichte der Wiener Hochscliule u.

bes. dcr mcd. Facultiit, Wien 1843, i, 149 et seq. ,
,
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and gives the advice that numerous students should

always study together, in order that they may set

one another right on things not clearly understood by

any of their number. " Before going to sleep every
student must, like an ox, chew the cud of what he has

learnt during the day" (fol. xvii). In this way the first

three years of medical studentship were passed. During the

second half of this period, and consequently after obtaining

the degree of Bachelor, the students of medicine occupied
themselves with hearing lectures on special subjects, taking

part in discussions which occurred every week under the

superintendence of the professors, assisting at anatomical

dissections, visiting hospitals and learning the practical

treatment of diseases.

The discussions, which were usual even in the schools of

the latrosophists of antiquity, and also were zealously

carried on by the Arabs, formed an essential part of

medical teaching. They- were in conformity with the

entire method of education of the scholastic period, which

aimed rather at dialectic versatility than at depth of know-

ledge, more at dead scholarship than at that practical

ability which life demands. Looking at their real effect,

these discussions served as a useful completion of the

theoretical lectures, for they gave the students an oppor-

tunity of showing whether they had, or to what extent they

had, mastered the contents of the latter. They were also,

as it were, examinations which the students subjected

themselves to in the presence of their teachers and fellow-

students. The learners were thus made acquainted with

deficiencies in their knowledge and the teachers with

imperfections in their teaching. Unfortunately these dis-

cussions frequently degenerated into an empty display of

words, which did not advance the matter, but only satisfied

personal vanity. "The young people," said JOHN of

Salisbury, "pride themselves on their knowledge of HlPPO-

KRATES and GaleN, make use of unfamiliar expressions
and introduce their aphorisms on every occasion." The

R

y
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bachelors were also bound to teach the young students by

translating and expounding extracts from the medical

writings of the ancient authors, and by giving lectures

on certain parts of medical science. Here, too, usage
resulted in the formation of definite rules : thus it was

established in Paris that there should be 50 lectures upon
the Aphorisms of HiPPOKRATES, 30 upon the book de

regimine, 38 on acute diseases, and 36 upon the Prog-
nostics."^ There is no doubt that this method of teaching
had many advantages for the students. The Jesuits, who
introduced it afterwards into their schools, have to thank it

in great measure for the successful results which they
obtained.

TEACHING IN ANATOMY.

Medical teaching in the universities bore thus essentially

a theoretical character; only in certain subjects were

attempts made to join with it practical demonstrations.

For while anatomy w^as taught chiefly from books, it was

likewise illustrated by drawings and sketches, bv the

examination of the living body, and by the dissection of

dead animals and of the human subject. Unfortunately
but few anatomical drawings of this period have been

preserved. Henri de Mondeville, who was first a pro-

fessor in Montpellier, and afterwards physician in ordinary
to Philip le Bel of France (12S5-1314) added thirteen

illustrations to his Anatomy, as GuiDO DE CauliacO states.f

The royal library at Berlin possesses the college note-book

of a student, who in 1304 copied down the lectures delivered

there
;
on the margin are rough pen and ink sketches,

for which H. DE MondevilLE's drawings served probably
as a copy. A ])archment manuscript of the beginning of

the 15th century which is preserved in the Royal Library

* Saiiatiek
i)p.

cit.

t Gly von Ciiauliac : Chiiurgia, Tract, i, doctr. 2, c. i.
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at Dresden'^ contains initials with drawings illustrating

incidents in a doctor's life, and also several anatomical

demonstrations. It appears evident from this that in

teaching, naked persons were brought forward on whom
the particular parts of the human body were pointed out

and explained. Perhaps the internal organs were indicated

by outlines upon the skin. The dissection of animals

formed the aid to anatomical teaching in most general use.

In Salerno, pigs were used, by preference, for this purpose ;

in other academies this example was imitated. Again,

bears, monkeys, but especially dogs were made use of . f

In the pecuniary accounts of the medical departments of

this period the purchase of pigs and other animals for

anatomical investigation sometimes played a not incon-

siderable part. The dissection of the bodies of the lower

animals continued to be usual, after that of the human sub-

ject had become an established thing, since an opportunity
for the latter was but seldom afforded.

Dissection of the human subject was in the first centuries

of the middle ages opposed by religious and political

ordinances and also by social prejudices. It seems, that

the doctors of that time were not entirely without this

most important medium of medical education
;

but the

anatomical knowledge of Galen and his expounders
satisfied them, and no desire lor independent investigation

was manifested by them. Doctors of intelligence certainly

never failed to recognize the importance of anatomy to

medicine
; J but not before the 13th and 14th centuries

* Codex Galeni No. 92, 9_^, with the commcnta'y of Nicoi, v. REnoio, No.

92, fol. 19b, 26b, 34b, 50a. 59a, 8.:;b, 93b, 96b, 109a, 151a, i-;8a, 164b, 169!),

177a, .^043.
— L. Choui.ant : Geschichte und Bibliographie der aiiatomischeii

Abbildung, Leipzig if>5 2, S. 2.

+ iMoNuiNo: de anatomia (matricis).
— Mag. Richardus in Haeskr

o/j.
(v/.

'

r, S. 736,
—

J. Hyuti, : Vergangenheit und Gegenwart des Museums fhr

I
menschliche Anatomic an d. Wiener Universiiiit, Wien 1869, p. xii.

I
+ Thus Taddeo Ai.derotti (1223-1303), declared that he could give no

1 accurate information on the nature of pregnancy, since he had unfortunately

never had an opportunity of dissecting a pregnant woman.— A. Cohkadi:
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were the obstacles removed which made its study difficult

or impossible.

The Emperor FREDERICK II. exhorted the students of

Salerno to give their attention to anatomy, and ordered

that no surgeon should be allowed to practise before he

had given proofs that he had devoted himself to the study
of anatomy for a whole year. On the suggestion of

Martianus, Protomedicus of Sicily, he issued an order

in 1238 that every five years a corpse should be dissected

in the presence of the physicians and surgeons."^

At Bologna dissections of the human subject were pro-

bably carried on as early as the 13th century. In 1302, by
command of the judge, even a medico-legal dissection was

performed there, the suspicion having arisen that a man
had been poisoned ;

two physicians and three surgeons
were appointed to make this examination. From the des-

cription of this event it is not to be inferred that it was the

first case of the kind but on the contrary that people

already possessed some experience in such examinations

and in the conclusions to be drawn from them.t For a

similar reason GULIELMUS DE Saliceto is said to have

dissected the corpse of the nephew of the Marchese P.AL-

LAVICINI.I The Franciscan monk Salimbeni narrates that,

during an epidemic which raged in Italy in 1286, a doctor

opened the corpses of many persons who had died from

the disease in order to find out its caus{\ During the great

plague of 1348 several doctors made this attempt ;§ unfor-

tunately the results obtained were not of much value.

There was also no hesitation in preparing by boiling and

maceration the bodies of celebrated persons for transport,

when they died far away from their homes. This was done

Dello studio et (iell' iiisegnameiito dell' anatomia in Italia nel medio evo in the

hcudiconti del R. istii. Lombardo, Milano 1873, ser. ii, vol. vi, p. 634.
* A. Buugghaeve: Precis de I'histoiie de ranatoiiiie, Gliciit 1840, p. 47.

f Medici op. cit. p. 5 et sp<i. 10.

\ Puccis(jTTi: Storia della mediciiia ii, pars ii, 357.

§ A. ConitADi : Annali dclle ci)idemie in Italia, Bologna pro a. 1 2S6 and
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in the case of the bishops, princes and nobles who in 1167
came withthe army of Frederick Barbarossa tothe neigh-

bourhood of Rome and succumbed there to a pestilence,^

and in the case too of the Emperor himself when he was

drowned near Jerusalem in the river Saleph.f The corpse
of Louis IX. of France who died in 1270 near Tunis;]: was

treated in the same way ;
as also were the bodies of PHILIP

THE Bold and his Consort.§ Pope BONIFACE VIII. forbade

this practice in 1300 ||
and in so doing robbed anatomical

inquiry, precisely when it was starting afresh, of an aid,

the loss of which was sensibly felt. MONDINO wrote that

certain bones can only be properly recognized, after they
have been prepared by boiling but that he did not so pre-

pare them himself as he was fearful of committing a sin.^

His commentator Berenger of Carpi, indeed, says of him

that he did not always offer resistance to this sin and, in

spite of it, sometimes boiled human bones. '^'^

MONDINO, who practised the profession of teaching in

Bologna, performed a great number of dissections.ft He
himself states, in speaking on a certain occasion of the

comparative size of the uterus in the young female during
menstruation and in pregnancy, that in 1315 he dissected

two female subjects.]::!: His prosector Otto Agenio of

Lustrula and a young lady AlasSANDRA GiLlANI of

Persiceto are said to have assisted him in his work.§§

* G. H. Pektz: Monum. Wellorum ant. in Script, rer. German., Hannov.

1869, p. 41.

t Benedictus Petroburg : Gesta regni Henrici II. in Script, rer. Brit. mcd.

aevi, Lundon 1867, T. 49, Vol. ii, p. 89.

X CouRADi op. cit. anno 1270.

§ MuuATORi: Rer. script, it. viii, 86r.

II
Deer, dc sepulturis.

— Pld. also Cohhadi : Dello studio dell' anatomia op.

cit.
]). 865.

^ MoNDiNo: De anatomia auris.

** Comment. Bonon. 1521, f. 510.

+t MuUoties, as Guy von Chauliac writes in his Surgery (i, i, i).

XX MoNDiNO : de anatom. matricis.

I §§ Although Ai,. Macchiavelli (Effemeridi sacro-civili, Bologna 1736, p. 60

et
setj.) says of the latter that she knew how to clean the blood-vessels even to
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Practical instruction on the dead body was concluded in

four lessons, as is stated by GuiDO DE Cauliaco, who
had attended those of Bertuccio, a pupil of MONDIXO.
In the first lecture the organs of nutrition that is to say
those of the abdomen were described " since these fall

into decomposition most rapidly," in the second the membra

spiritnalia namely the thoracic organs, in the third the

membra animata (the brain) and in the fourth the extre-

mities.'^ In order to see and to study the ligaments, the

cartilages, the joints, the larger nerves, etc., the bodies

were dried for a considerable time in the sun, buried in the

ground to putrify or placed in running water, sometimes

in boiling water. Many anatomists, like the Magister

RiCARDUS, considered such treatment of the human body
to be " horrible" and preferred therefore to teach anatomy
on the bodies of the lower animals. Others were induced

to adopt a similar course not so much by a religious dread

as by the circumstance that opportunities for dissection of

human bodies occurred but seldom.

Many doctors provided themselves with bodies, when they
could not get them in a legitimate way, by theft. Thus a

trial took place at Bologna in 1319 in which a teacher of

medicine at that place and four of his pupils were charged
with having taken home with them out of the grave the

corpse of a man who had been hanged, for the purpose of

dissecting it.t Such cases may pretty often have happened
at that time. People countenanced this procedure, and

while unwilling to give them freely, allowed the corpses to

be taken. " The laws against the desecration of graves
were silent" as CORRADi;}: says

" without being abolished :

their minutest branches without tearing- them and that she then filled theiu

wiih a coloured fluid whicli after coagulatniij allowed the form of the vessels to

be plainly seen, this statement is not confirmed by any ancient writer. It is

ceitainly improbable that the art of injection was already known at a time when

anatomy was but little advanced. Cf. M. Meoici o^;.
cil. p. 28 et acq.

* Guy v. Ciiaui.iac: Chirurgia oji. o/.

t Me:31C1 op. cil. p. 36, 427 el s q.

J CullHAUl dp. cil.
J). ^142.
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and the authorities interfered only if decided violence had

been used or a great scandal raised."

Only quite gradually was legal permission granted for

dissection of the human body. The Senate of Venice

in 1368 issued an order that a dissection should be per-
formed once a year in order that physicians and surgeons

might inforni themselves upon the relative position of

the different parts of the body.* The university of

Montpellier was granted the right in 1375 of dissectingf

every year the body of a criminal on whom the death

sentence had been carried out, and the university of Lerida

was in 1391 granted the same privilege by King JOHN
l-X He decreed that the town authorities should deliver

over for this purpose the corpse of a criminal who had

been put to death by forcible submersion in water, in order

that the body should be completely uninjured. FERDINAND
THE Catholic permitted the physicians and surgeons at

Saragossa to open the bodies of persons who died in the

hospital there if they considered it would serve any useful

purpose, § and the Pope confirmed this permission in the

case of the doctors of the Monastery della Guadelupe in

Estremadura.|| The medical faculty at Tubingen received

permission from Pope SiXTUS IV. in 1482 to dissect the

bodies of executed criminals.^ In the statutes of the

university of Bologna of the year 1405 it was enjoined
"
that no doctor or student of medicine, or anyone else,

shall appropriate a corpse without permission of the

Rector." On a dissection being held under the guidance
of a professor, a definite number of students were invited

* CoRRADi np. cit. p. 635.

•)•
AsTRUc Op. cil. p. 32.

t Germain op. ci/.
iii, 1^4.

—
Deniflec/). cit. i, S. 507.

§ A. H. MoREJoN : Ilistoria bibliografica de la medicina espag-fiola, Madrid

1842,1, 252.

II
MoKEJON op. cit. ii, 25. Unfortunately he does not say when this

occurred.

*[ L. F. Froriep: Die anatomischen Anstalten zu Tiibingen, Weimar 1811,

Beil. i, 14.
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to be present at it
;
no more than 20 might attend at the

dissection of a male subject ;
at that of a female—a rarer

event—no more than 30 ;
so that everyone might see dis-

tinctly. No student was allowed to attend these demon-

strations until he had attended medical lectures for two

years. The Rector had to take care that all medical

students in turn should have the opportunity of seeing

dissections, and that the members of all student-corpora-
tions should be equally respected in receiving invitations

to be present at them. On this ground a rule was made
that no student who had seen the dissection of a male

body should be invited a second time in the same year to a

similar demonstration. If such took place in ihe following

year of studentship he was generally not again invited to

the dissection of a male but only of a female subject, so

that under favourable circumstances he niicjht durinij his

studentship assist at the dissection of two male subjects

and one female. The students who were present had to

bear the expense of getting, removing, preparing and bury-

ing the corpse ; this, however, was not allowed to exceed

16 Bologna pounds for a male, and 20 for a female body.
Of this sum the professor who performed the dissection

received 100 solidi. The members of the Teachers' College
relieved one another in this function

;
no teacher was at

liberty to decline the demand of the students that he should

undertake the dissection of a corpse.*
In 1442 it was ordained by law that the authorities or

magistrates of Bologna should deliver over to the univer-

sity every year two corpses, one male and the other female,

or when the latter could not be obtained both male, for

anatomical dissection. It was not here prescribed that

the bodies should be those of criminals who had been

executed, but it was left to the judgment of the magistrates
to procure them in whatever way it was possible {(/uo modo

cuvique fieri poterit) ; only they were not allowed to make

• Statut. dell' uiiiv. di Bologna v. 1405, Uubr. 96, in CtjUHAUi : DcUo studio

dell' anat. in Italia up. cil. p. 6,^8 d snj. 647.
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such use ot the bodies of persons whose homes had been in

Bologna."^ The same conditions obtained in Padua,

Ferrara, and Pisa.f In general, care was taken to devote

to anatomical investigation the bodies of criminals on

whom the punishment of death had been carried out. The

populace, as in the ages of antiquity, regarded the mutila-

tion and cutting to pieces of the dead body as a desecra-

tion, to which one was at liberty to expose only those

persons who, by their execrable crimes, had drawn general

contempt upon themselves. As the demands of science

increased, this method of getting dead bodies did not

suffice, and people were obliged to find out how to procure

them in other ways. But even then the principle was

adhered to of employing for this degrading purpose (as it

was thought to be in the opinion of the public) only the

bodies of strangers, or, if of natives, then only those of

lowly origin. If in Pisa the dead bodies of the burgesses
of the town, and of the students and doctors, with the

consent of their relatives, were used for this purpose it was

an exception, and is probably explained by the democratic

spirit which prevailed there at the time.|

Practical teaching in anatomy was developed in the

universities of other countries at a later period, and to a

much smaller extent than in the academies of Italy. Not

until the 15th century were such demonstrations com-

menced in Paris. In Prague, anatomical dissections took

place from the year 1460, after the medical faculty there

had, by a present, come into possession of a house of its

own.§ In Vienna, Professor GaleaZZO DI S. SOFlA, who

had been called thither from Padua, instituted in 1404 the

first anatomical demonstration, a male subject being given

up to him for this purpose. It took place in the town

hospital, and lasted eight days. At the conclusion the

* Staiut. V. 1442, Ruhr. 19,111 Coruadi op.cit. p. 648.

f CoHRADI op. cit. p. 638.

J Fabroni : Hist. Acad. Pisaii., Pisa 1792, T. ii, 73.

§ HvRi I. : Geschichte der Anatomie in Prag., 1841, S. 9.
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professor collected money from the spectators, which was

poured into the chest of the faculty."^ Twelve years

passed before the next public anatomical dissection took

place; it was repeated again in 1418. To this demon-

stration doctors and students of medicine, surgeons,

apothecaries and other persons of learning or distinguished

position were invited. In 1433 a special lecturer on

anatomy was appointed, Dr. JOH. AlGEL, of Xiirnberg.
The faculty was in 1440 disappointed in its expectation of

an anatomical dissection in a singular manner. The body
of a criminal, who had been hanged, was for this purpose

given over to it
;

but when they were about to begin dis-

secting, the man came to life again. As a result of this he

was pardoned, and sent away in charge of the beadle of

the university to Alt-Otting, his home, in Bavaria, where

he afterwards on account of fresh crimes died on the

gallows. In 1452 for the first time in Vienna a female

subject was dissected
; only physicians and surgeons were

allowed to be present. In the 15th century an anatomical

demonstration on a corpse took place about once in every

eight years. The statutes of the medical faculty at

Tubingen of the year 1497 decreed that every three or four

years a human body should be publicly dissected
;
on these

occasions a professor had to read the descriptive account

from JMONDINO'S Anatomy to the spectators. A similar

course was adopted in the other German academies.

It is not astonishing that under these conditions the

science of anatomy made at that period no visible progress.

MONDINO'S anatomical work, the first produced since ancient

times the author of which had dissected human bodies,

showed, nevertheless, no advance upon the position taken

by G.ALEN. Resting on a teleological foundation, it gives

about 80 pages of rather bare description to the position of

the diflferent parts of the body, i.e., the organs of the three

great cavities of the body and to their presumed uses
;
of the

muscles, those only of the abdominal parietes are thoroughly

* IIyhtl : Vcrgangenheit und Gegenwart op. cil. S. viii.
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described ;
numerous notes upon diseases and operations

on particular parts of the body, which are scattered about

among the descriptions, indicate the purpose ihe book

was intended to serve. At the same time it gained

an extraordinary reputation, and formed for more than

three hundred years the favourite text-book of anatomy.
Neither did anatomical knowledge receive any noteworthy

advancement from GuiDO DE Cauliaco, Matth^US de

Gradibus, Petrus de Argelata, and their successors.

The rough woodcuts which the Leipzig professor MAGNUS
HUNDT added^ to his work on anatomy cast a lurid light

on the condition of anatomy in the 15th century. The

anatomical drawings in the work of JOHANNES DE Ketham

occupy a higher position, proceeding as they do in part

from the hands of skilful artists like B. MONTAGNA.

TEACHING IN PHARMACY AND IN MEDICAL
PRACTICE.

Opportunity was afforded for the study of medicinal

plants in the gardens adjoining many of the monasteries.

Many doctors moreover laid out gardens of this kind, as

MattH^US Svl\-.A.TICUS at Salerno, and the Magister
Walter in Venice, to whom the Senate assignedf a site

for the purpose. But the universities at this period did not

yet possess this valuable aid to teaching, and the know-

ledge of medicinal plants was chiefly communicated by
theoretical teaching and by books which were sometimes

embellished with botanical drawings. The students learned

how to recognize drugs and how to prepare remedies in

the dispensaries, which arose in all the larger towns from

the 13th century onwards. StainpeIS recommended

students and young practitioners frequently to visit dis-

pensaries with this object. Felix Platter J narrates

* CiiouLANT op. cil. S. 24. t Meyer np. cif. iv, 255.

X Pl.ATTEK op. cit. S.
1.5 I.
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"that in addition to continual studying and attending of

lessons in Montpellier he made a frequent practice of

observing the preparation of all kinds of medicines at the

dispensary," and he collected many herbs whicli he •'neatly"

wrapped in paper.
The apothecaries got the greater part of their drugs

from abroad, and a stirring trade developed in these articles

in the middle ages, travelling from the East through Italy.*

In addition to medicaments, the apothecaries' shops con-

tained other articles for sale, as various spices and aro-

matics, wax candles, paper, sugar, and sweets
;

in many
places, especially in Germany, the apothecaries carried on

at the same time the trade of ginger-bread bakers, and

were bound to send every year in Lent as a present to the

councillors all kinds of dainties.t A contract dating from

1424, in which an apothecary undertook to supply the

necessary medicaments for the ducal Court at Este, gives

us information concerning the drugs which at that time

were kept in store in the dispensaries and were chiefly

used.;]: This information is supported and completed by
certain statements made upon the contents of a dispensary
at Kosel, in Silesia, in 141 7, § and upon the drugs and

medicaments which the apothecaries in Frankfort-on-the-

Main sold in 1450.II Certain drawings in the already

mentioned Dresden Codex, and in various early editions of

medical works, give a clear picture of the arrangements of

the dispensaries of that period.^]

* W. IIeyd : Gtschiclite des Levanteliaiulels, Stuttgart 1879, ii, 550 ft seij.

t A. I'liii-ippic: Gtscliichte der Apotheker, iibcrs. v. II. Ludwig, Jeiia 185'),

i, S. 87.
* A. ConuADi : Su i documeiiti storici sjiett. alia medicina, chirurgia, far-

maceutica, in Aniial. univ. di nied., Vol. 273, Milano 1885.

§ HiiNsciiEL in the Janus, Breslau 1847, •') '.^2.

11 j. C. Fi.uckigek: Die Frankfurter Liste, Halle 1873.

% Cod. Galeni No. (j2, fol. 181I), iS2a, ly.vi, 265a, 266a.—Ciioui.ant in

Naumann's Arch. f. d. ztichnendcn Kiinslc, Leipzig 1855, Bd. i, 2, S. 264.
—

H. Peteiis : Mittelalteiliclie Apollickcn im Anztiger des germ. National-

museums. Niirnberg 1885, Bd. i,
11. 1-;.—A. Essenwein in d. Beil. z. Anz. d.

germ. Nat., Bd. i, No. 11-12.

I
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The apothecaries in Italy and France as early as the 13th

century formed confederacies, which framed their own
laws and kept a strict watch to see that their rights were

not encroached upon.* In Germany the first apothecaries'

shops are said to have been erected at Wetzlar in 1233, at

Schvveidnitz in 1248, at Wiirzburg in 1276, at Augsburg in

1285, at Esslingen in 1300, and at Frankfort-on-the-Main

in 1343. In the 15th century, not only every considerable

town, but many also of the middle-sized and small ones,

had apothecaries' shops, as, for example, Znaim, Pressburg,

Krems, Budweis, Olmiitz, Briinn, and Kuttenberg.f The

education of the apothecaries was that of men training for

a handicraft.! The works of NiCOLAUS Mvrepsos
NiCOLAUS Propositus, Christophor de Honestis,
Saladin of Asculum, QuiRlCUS DE AuGUSTiS, and others

served chiefly as the text-books.

Before permission to practise their business was granted
to apothecaries they had to undergo an examination in

which their masters and some doctors put the questions.

Superintendence of the apothecaries' shops and visits of

inspection were duties assigned to the doctors, and at a

later period were especially performed by the town-

physicians.

Instruction of a practical nature in the treatment of the

sick was also, like practical treaching in materia medica, a

task which the universities did not impose upon them-

selves. But we must not from this at once draw the con-

clusion that the students of that time as a general rule

received no clinical instruction. Celebrated historians

have formed this erroneous opinion because in the accounts

which deal with the more ancient history of the academies

and medical faculties little or nothing is said on the subject.

Practical instruction in the treatment of the sick was inde-

* A. CouRADi : Gli aiitichi statiili degli speziali in Annali uiiiv. di med.,

Vol. 277, Milaiio i88().

t Stainpeis op. CI/. {. 29.

X Stainpeis op. cil. f. 29b.
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pendent of the universities because the latter were not in

connection with hospitals. When the student of medicine

had passed his bachelor's examination he endeavoured to

educate himself in medical practice under the guidance of

the teacher whose theoretical lectures he had attended, or

of some other experienced doctor. For this purpose he

accompanied him when he visited his patients, and took

pains to get an opportunity at the hospitals of seeing how

people were relieved in their sufferings, and of learning the

art of giving such relief. As soon as he had acquired some

knowledge of this subject he was allowed to assist and repre-

sent his master, and might begin, under the supervision and

on the responsibility of the latter, himself to treat the patients.

This method of medical education, which resembles that of

to-day, was recommended in the arrangement of medical

studies made by the Emperor FREDERICK II.

The young doctors at Salerno were placed, as has been

said, at the conclusion of the period of studentship as pre-

scribed by law, under the supervision of an older prac-

titioner for another year, as a necessary preliminary to the

independent exercise of their calling.

In the manuscript of Galen belonging to the 15th

century, preserved at Dresden, which has already been

mentioned several times, numerous initial miniatures are

found which refer to clinical teaching. Thus No. 93 fol.

•461b shows a picture of a patient suffering from marasmus,

and lying in bed
;
near him stands a doctor dictating a pre-

scription to his pupils; two nurses are also present. The

illustration on fol. 565b represents a doctor demonstrating
to his pupils two patients whose legs are covered with

ulcers. Fol. 468b shows a surgical operation on the leg

which the pupil is pcrtorming in presence of his teacher
;

500b, the opening of an abscess in ihe axilla. In Cod. 92
ful. _'68b is seen a clinical \isil to children, and on fol. 158a
and fol. 295b naked pregnant women are represented.*

•
Cf. also Col. Galeni No. 92, fol. 7b, 17b, 4^1, 75b, 121a, 128a, 208a, 224a.

No. 9.^, lol. 45Sa, 471b, 475b, 482b, 4cj6a, 504a, 535b, 5(job.
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In Montpellier, where a hospital existed as early as the

year 1198, it was usual for the students of medicine, after

obtaining the bachelor's degree, to practise medicine under

the guidance of an experienced physician. ASTRUC^ brings

forward several instances in the biographies of the earlier

teachers of medicine at the school of Montpellier, where this

system was observed and by no means looks upon them as

exceptions but as the general rule The medical faculty of

Paris in 1449 required of the bachelors that they should

diligently visit the hospitals or accompany a skilful prac-

titioner in his visits to patients and refused to grant them

the license when this rule was not observed.f

In the oldest statutes of the medical faculty of Vienna

dating from the 14th century the rule is laid down that

bachelors of medicine must practise the healing art within

the walls of Vienna only with the knowledge and under the

guidance of their teacher or of some other doctor of the

faculty of Vienna.
:]:

SteinpeIS gave the students excellent

advice as to how they should act on these occasions. §

Above all things, he says, it is important to find out the

cause of the disease
;
then the ailing part of the body may

be carefully inspected and finally the rest of the body sub-

mitted to a careful examination.

At the university of Ingolstadt the bachelors of medicine,

according to the statutes of 1472, were obliged to take an

oath before the Dean that within the city and for six miles

round they would visit the sick and practise only if sent as

* AsTRUc np. cit. \t. 236 (fipres soi haccalaureat it alia en Provence pour 1/

ejercer la medecine, suivaiil I' usage (te ce lemps-lu), p. 243 (apres quoi ii alia

passer le temps, quil eioit alors destine pour s'exercer a la piratiqut apres le

iaccalaure.(it), etc.— Cf. Platter op. cit. S. 154.
—In the statutes of 1240 is

•ound : Item nullus magisler presentet iJic/upm (for the License) jiisi ille

steleril in praclica extra villam Moutispessuhmi per dimidiiim annum (in

Germain op. cit. iii, 424).
t Hazon: Eloge historique de la faculte de medecine de Paris, 1770, p. 20

(qu'ils suivissent les liopitaax oit la pratique de quelcjue maltre pendant le cuurs

de la licence, faute de quoi ils iVetoienl point admis a ce degre).

\ J. Zeisl: Chronol. dipl. universit. Vindob. Vienn. 1755, Statut. p. 80.

§ Stainphis o^. f;7. f. 102b ct seq.
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the representatives of their teacher or of some other doctor

of the faculty of that place.
^

They thus performed nearly
the same functions as practitioners of our day at the poli-

clinical institutions of many academies.

In the middle ages there was no lack of hospitals in which

bachelors of medicine could find opportunities for acquiring

practical education in the healing art. The great number of

these institutions must excite in us the more astonishment

inasmuch as only a certain proportion of them is known to us.

The information which has reached us concerning them is in-

complete and defective. So much of it as refers to Germany,
or as deals with leper-houses has been collected by VlR-

CHOW.t Besides this, rich material lies scattered in archives

and libraries: many sources of knowledge are probably as

yet undiscovered. It would be a thankworthy task, to write

a history of the foundation and development of hospitals in

the middle ages, and would cast many a ray of light upon
the history of medicine and the general history of civiliza-

tion. Christianity had called into existence a number ot

charitable institutions, as I have explained on a previous

page. Wherever its doctrines were made known and found

adherents, houses for the poor and intirm of all kinds arose

by the side of churches and monasteries. The Christian

missionaries, who travelled from Italy and France to the

countries of Northern and Eastern Europe were carriers of

civilization, preaching humanity and spreading knowledge—at least in so far as it did not come into conflict with

their own interests. Christian charity celebrated imperish-

able triumphs in founding numerous clerical and lay Orders

the members of which made the care of the sick the task of

their lives. An enthusiasm of philanthropy Hlled all hearts

in a way seen but once in the history of the world. High-
born princesses and poor peasants, knights and burghers vied

* C. Prantl: Geschichte der Ludwig M-^ximiliaiis-Uiiiversitiit zu Ingol-

stadi, Landshur, Miiiiclun 1872, i, 50. ii, 43.

t ViucHijw's Aichiv.. Bd. 18, S. 138-162, 273-329.
— Bd. 19, S. 43-93.- Bd.

20, S. 166-197, 459-512.



PHARMACY AND MEDICAL PRACTICE. 257

with one another in works of mercy. It is quite possible,

that many were induced to consecrate their lives to the

service of mankind, not so much by ideal love as by hopes
of reward in the world to come, and other less noble in-

fluences
;
but is this a reason why their good deeds should

have conferred fewer blessings ? The longing and striving
after ideals, which men, discontented with the present,
believed to be realized in the supersensuous world of the

future, had an ennobling effect upon character, tempered
harshness of manner and threw a charm round many an

undertaking which otherwise might have seemed foolish or

despicable. This feature of romance was peculiarly im-

pressed on the aspect of the Crusades, in which a wild

craving for adventures and low covetousness were asso-

ciated with piety and simple faith. Even if the particular

object of these military expeditions was not, or only tem-

porarily, attained,
—the object namely of emancipating from

the Muhammedan dominion that land, once the cradle of

Christianity,
—

yet many results advantageous to the develop-
ment of civilization accrued therefrom

;
for by means of

these wars commercial relations were opened up between

the Orient and the Occident, the intellectual horizon of

Europe was enlarged, and the feeling of mutual dependence
was awakened among the Christians in their intercourse

with people professing another faith. This feeling mani-

fested itself in the foundation of hospitals and of Orders and

united people differing in creed in a common work for the

welfare of the sick.

The large hospital which the Knights of St. John possessed
in the 12th century in Jerusalem was able to accommodate

2,000 patients. It consisted of numerous buildings supported

by 124 marble columns as we are informed by the Knight
Sir John Mandeville. Five physicians and three sur-

geons, who were appointed to this hospital, took charge of

the medical service.* In 1236 the Order possessed 4,000

lodges which were distributed over the different countries

*
F. V. Raumer : Geschichte der Hohenstaufen, Leipzig 1858, vi, 439.

S
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of Christendom
;
but only a century later Pope CLEMENT

VI. complained that the distinguished Knights of the Order

took more pleasure in beautiful horses and dogs, in banquets,

fine clothes, gold and silver vessels and valuables of all

kinds, and generally in the accumulation of riches than in

the care of the sick and the giving of alms."^

The German Order also, having erected a large number

of hospitals, disregarded, after the 14th century, more and

more the care of the sick and preferred gaining political

power by conquests in war.

The Order of the Lazarists, which arose in Palestine and

undertook the task of attending to the wants of lepers,

founded a multitude of leper-houses.f When leprosy, as

the result of improvements in hygiene and a more correct

diagnosis of the various ailments which people had up to

that time included under the name, gradually diminished

and become wholly extinct in certain countries as early as

the i6th century, the Knights of St. Lazarus felt themselves

excused from their duty of nursing the sick.

The civil societies for the care of the sick attached them-

selves more loyally to this task, even if some of these too

degenerated at a later period.

The Order of the Holy Ghost was a creation of Pope
Innocent III., who had formed it as an instrument for

enabling him to bestow upon sick-nursing an organization

embracing the whole of Christendom. J As ViRCHOW says, it

must needs impress us favourably and may help, at the same

time, to reconcile us to
"
this strong man who humbled the

Emperor and deposed kings, the unappeasable persecutor

of the Albigenses," to note that he "
yet looked mercifully

upon the poor and the sick, and sought out the helpless

and miserable."§ The Order of the Holy Ghost is lirst

*
J. Taaffe: The history of the holy military sovereign order of St. Jons

of .leiusalem, London 1852, ad ann. 1,^4.^.

t F. V. Raumf.r up. cil. vi, 534.

X liiHTF.n: Geschichte des Pabstes Innocenz IIL, HamburpT 1842.

§ Vmciiow : Gesammelte Abhandlungcn, Berlin 1879, ii, S. 24.
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mentioned in a document of the year i ig8 ; already at that

time it possessed two hospitals in Rome, one in Mont-

pellier and seven others elsewhere in France. In 1204 the

Hospital of the Holy Spirit, built by INNOCENT III., was

consecrated at Rome; the site on which it was erected is

said to have borne the old Saxon Hospice at so remote a

time as the 6th century under Pope SymmaCHUS."^ The

Order of the Holy Ghost displayed extraordinary activity.

Even soon after its origin it erected hospitals at various

places, as, for example, at Ziirich, Halberstadt, Vienna,

Spandau, Breslau, Riga, Liibeck, Bremen, and Hamburg,
or undertook the direction of those, which previously

existed, as at Memmingen, Freiburg-im-Brisgau, Mainz, and

Ulm. ViRCHOW has collected information concerning 154

hospitals of this Order in Germany, which, with a few

exceptions, were founded in the 13th and 14th centuries.t

There existed, besides, many other hospitals conducted by
other societies for nursing the sick.

The foundation of charitable institutions followed the

path taken by advancing civilization in Europe. Italy,

France, Southern and Western Germany took the lead, and

the Northern and Eastern countries of our continent

followed them. In order to form an opinion on this move-

ment and its results in particular cases, it is best to fix one's

eyes on a limited district. Thiiringen, Saxony, Branden-

burg, Pomerania, and Silesia,
—those countries, in fact,

which at that time formed approximately the boundaries of

civilization,
—were, as early as in the 13th century, richly

provided with hospitals and leper-houses ;J even small

places, the names of which are scarcely mentioned in

history, possessed institutions of this kind. In Silesia we
find them in the following towns at the dates given :

—
Breslau (1214), Kloster-Trebnitz, Neisse (1226), Neumarkt

* C. L. MouiciiiNi : Degli istiluti (ii caritk, Roma 1870, p. 99.
—Gregouo-

vius : Geschichte der Stadt Rom im Mittclalter, Siuttgart i85(j, ii, 467.

t ViRCHOw Op. cit. ii, 45 et seq.

t ViRCHOw's Archiv, Bd. 18, S, 150 f< seq., 275 et seq., 310 f^ seq.



26o THE MIDDLE AGES.

(1234), Bunzlau (1261), Brieg (1273), Glatz (1275),

Miinsterberg (1276), Liegnitz (1280), Sagan (1283), Steinau

(1290), Ratibor (1295), Gr. Glogau (1296), Gorlitz (1298),

Sprottau and Schweidnitz (1299), Beuthen (1302), Oels

(1307), Frankenstein (1319), Freistadt (1320), Lowenberg

(1322), Leubus (1330), Strehlen (1347), Goldberg (134S),

etc. Certainly the references made to these are incomplete
and unprecise, but they give us a picture of the abundant

preparation which had been made for the care of the sick.

It may be fairly assumed that in countries the civilization

of which was older and of more advanced development, and

the w^ealth of which was greater, the arrangements made
were certainly not worse, but probably better. Frankfort-

on-the-Main possessed in the 13th century three or four

hospitals."^ The Katharinen-Hospital at Regensbarg,
erected for the sick and infirm, had 250 patients in tiie

middle of the 13th century. Such a' number formed

certainly an exception at that time, for most of the hospitals

were small, and could take in only a few persons. The

directors of the Regensburg institution drew attention to

the fact that it was over-crowded, and that as a result the

air was polluted and diseases were communicated to the

healthy. The extent to which want of cleanliness and

unsanitary conditions prevailed in the 15th century at

certain hospitals is indicated by the severe remarks which

Thomas Platter made concerning his sojourn in the

hospital at Breslau.f

As yet, unfortunately, but little investigation has been

made to what extent and in what way the hospitals of

the middle ages approached the subject of teaching medical

students and young doctors. The erection of institutions

for the sick in many places was effected before the settle-

ment in such places of scientifically trained doctors. Sick

nursing thus generally precedes medical treatment.

* G. I.. KiuKGK : Dcutsches buigcrtlmiii iin Miltclaltcr, l-'iaiikfurt a. M.

iSOS, i, S. 76 ct seij.
—W. Strickek : Gcschichte citi Ikilkunde in Frankfurt

a. M. 1.S47, S. \zt).

t l'i.ATn:n
nj).

ill. S. 22.
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MEDICAL EXAMINATIONS.

The medical examinations, which students of medicine

had to pass, before being permitted to practise, had their

prototype in the arrangements made by the Emperor
Frederick II. at Salerno. In course of time however the

place of the single examination, occurring at the conclusion

of the studies, was taken by examinations for the degree
of Bachelor, for the license, and for the degree of Magister
or of Doctor. These academical degrees were apparently
first introduced at Bologna and Paris. In Salerno and

Naples they were instituted by CHARLES of Anjou in 1278
and 1280, as appears from the documents cited by S. DE

Renzi.* All candidates for the degree of bachelor of

medicine, were obliged to have attended medical lectures

for two or three years and then to give proofs in an oral

examination held before members of the medical faculty

that they had acquired a general theoretical knowledge
of the several branches of medical science. By a

solemn act, the "determination," in which the candidate

discussed a scientific question which had been propounded
to him, he was transferred from the class of the scholars

into that of the " baccalarii
"

as they were called in the

corrupt Latin of the middle ages. The word is by some

commentators, associated with baculuiii, a stick, which is

said to have been handed to the bachelors presumably as a

token of their new dignity.t It may with greater prob-

ability be derived from hacca laiiri : it recalls the crowning of

poets with the laurel-wreath, of which mention is made in the

history of the middle ages. After an interval of two or

three years, which the candidate made use of to acquire
more extensive education in his department of learning and

especially practical training, the examinations which pre-
ceded the conferring of the license followed the bachelor's

*
S. DE Renzi : Storia docum. della scuola med. di Salerno, Doc. No. 287,

291.

t DE Renzi : Storia docum. della scuola med. di Salerno, p. 556.
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degree. Before granting this it was required that the

bachelor besides having attended lectures should have

taken part in discussions, and should have been catechized

by the professors on more than one occasion, should have

given lectures himself, have assisted at anatomical demon-

strations and have thoroughly trained himself in the

practical art of healing. The examinations were moreover

held by the medical faculty and consisted of the exposition
of one of the aphorisms of HiPPOKRATES, the description

of certain diseases and the answering of questions con-

nected with these subjects. If the result was favourable,

the candidate was presented by two members of the

faculty to the Chancellor of the University, who conferred

the license upon him in a solemn manner.

As the dignity of Chancellor was always vested in a high
ecclesiastic who looked upon himself as the representative

of the Pope, the highest patron of teaching, it resulted that

this act took place in the Church. It bore therefore some-

what of a religious character, which excluded members of

other faiths, as for example Jews, from obtaining the license:

but even at a very early period a way out of this difficulty

seems to have been found, the granting of the license in

such cases being transferred to the faculty."^ The doctors,

who had in the examinations shown their fitness for

medical practice and had received permission to practise,

were called Masters or Magistri.

After the title of Doctor had become usual among the

jurists at Bologna t and had found entrance into all schools

of law, the medical faculties began also to make use

of it. The word " Doctor "
occurs even in the litera-

ture of antiquity J and there indicates a teacher (from

docere). In this sense the title of Doctor was given also

* DE Renzi op. cil. p. 558, 572.

+ Savicny
<>j>.

cit. i, 476.
—Gkuner's Almanach fiir Arzte, jena 1789,8.

250 f/ seq.
* Cicero: de orat. i, 19.

—Sueton.: Caesar c. 42.
—Valer. Maxim, ii, 3.

—
QuiNTiLiAN : Iiistit. orat. xi, 3, xii, 2.— Ensni and Gri'ber: Eiicyklop. sect, i,

Th. 25, S. 237 el seq.
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by the medical faculty to those ^vho were actively engaged
as teachers of medical science. This was the case at most

of the academies as early as the 13th century. And as

the right to teach was possessed by every medical man who
was legally qualified for the practice of his profession, so

also was the title of Doctor gradually conferred upon all

legally qualified practitioners. When people began to

distinguish between the Docfores legentes et non legentes,—between those who made a practice of teaching and

those who neglected to do so—the custom arose of callino-

the former Professors.

This expression also draws its origin from ancient times j"^

it comes from profiteri ''to practise or teach publicly an art

or science." At the German universities the title "Pro-

fessor" came first into vogue in the i6th century and only
those academical teachers were designated bv it who were

commissioned to hold lectures and for the instruction they

imparted in this w'ay drew a salary or remuneration. They
were in fact members of the College of Teachers, called,

at an earlier time, Doctores legentes.

The change in the significance of titles and forms of

politeness, which is effected in course of time, has its

foundation for the most part in human vanity. At the

present time it is the case with the title of Professor as it

formerly was with that of Doctor; it is bestowed on

members of the medical profession who hold themselves

quite aloof from the function of teaching, whereas many
academic teachers are already less inclined to bear the

title of Professor than such titles as Geheimrath, Hofrath,

or Regierungsrath.

Anyone who possessed a qualification to practise

medicine could obtain the dignity of Doctor of Medicine.

No special examinations were necessary for this
; on the

other hand it was demanded that the candidate should be

* Cei.sus : Prsf. and ii, 6.—Sueton : Rhetor. 5.
— Quintii.ian : Inst. orat.

Prooem, and
i, 9. xii, 11.—Savigny op. cit. i, 396.

— H. Conring: Antiq.
acad. i, 25.
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of honourable and legitimate descent, of irreproachable

character and respectability, at least 26 years old, without

bodily defect or deformity. In some universities the age
was fixed at 28 years, and a concession in respect of

age was only allowed if the candidate did not look too

effeminate and young. Persons who were misshapen or

repulsively ugly were not allowed to take this degree,

and, truly, for a singular reason, namely lest pregnant
women seeing them might bear children wath marks to

correspond.
The act of promotion was associated with a public dis-

cussion and various ceremonies which were intended to

typify the acceptance of the candidate iijto the medical

corporation, and to bring plainly before his eyes the high

significance of his new dignity. The ceremony was per-

formed with the co-operation of the whole faculty, and

amid the ringing of bells. It began with a discourse by
the candidate for the doctor's degree, the merits of which

were reviewed in a speech by the professor, who conducted

the proceedings. The candidate then took an oath that he

would always fulfil his duties to the faculty and the

medical profession generally ; hereupon the so-called
'

doctor's hat
' was placed upon his head, a ring put on his

finger as a token of the knightly rank, to which the dignity

of doctor was considered equivalent, a golden belt fastened

on him, and a book of HiPPOKRATES opened before him. He
was then invited to sit down by the side of the President,

who, embracing him, conferred a blessing upon him. The

ceremony closed with the thanks of the new doctor, and

was followed by a banquet in which all members of the

faculty took part. The expenses of this, in addition to

the fees which were paid and the presents which were

given to various persons, made the promotion to the degree
of doctor a rather costly afTair. In Vienna the candidate

was under the obligation of presenting one doctor of

the medical faculty with a complete attire ; 14 ells of good
cloth had to be used for this. P"or the rest, he was by no



MEDICAL EXAMINATIONS. 265

means forbidden to gratify several of his colleagues in this

way. Moreover, every doctor of the faculty received a

cap and a pair of woven gloves, every licentiate and

bachelor a pair of ordinary gloves
"
in choosing which,

however, the reputation and honour of the faculty are to

be respected."
^

Similar demands were made at other universities. The

expenses caused by the promotion to the higher degree in

Paris reached the largest amount. Poor candidates for the

Doctorate, if distinguished for their learning, were

exceptionally excused the high charges and at certain

academies this practice was carried out regularly at stated

intervals, t Many were repelled by the charges connected

with promotion from taking it, and were content to practise

medicine as licentiates. The latter enjoyed in respect of

medical practice the same rights as the doctors. The only
difference between them consisted in this, that the doctors

were accredited members of the faculty in the enjoyment of

full rights, consulted together upon the business matters con-

nected with it, determined its laws, and shared in certain

privileges. It was a characteristic feature of the Studium

generale that the degree of doctor was of recognized value

in all countries of Christendom. It is true, that even in

earlier times some limitations were imposed on this

privilege ; they, however, restricted not so much the

right of practising medicine as a calling, in any and

every locality, as they did the claim of an alien doctor

to be received as a member enjoying full rights in the

medical faculty of a university not his own. The faculties

saw in promotion an important source of income, which

was encroached upon if doctors who had received the

higher degree in a foreign academy were without any
further ceremony regarded as members of their own.

Thus the doctors of Bologna in 1298 refused to receive a

colleague
—the son of a citizen of that town—into their

* Rosas up. cil. i, S. 35.
—Hautz op. ctt. i, iGo.

t Coppi op. cit. p. 204.
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own society, because he had taken the degree of Doctor of

Medicine in Salerno and was not yet 30 years old. He
answered with some self-importance that he made up for

the scarcity of his years by the abundance of his know-

ledge.* Between Paris and Montpellier continual quarrels

of this kind prevailed and such also was the case with other

high schools. An end was only put to this state of things
when it was arranged that doctors seeking admission into a

faculty other than the one at which they had taken their

academical degree, should pass certain examinations, which

were for the main part mere formalities, and pay the

regulated fees. Thus the medical men entitled to practise,

who had received their theoretical education at the

universities, were divided into doctors and licentiates and

were distinguished from one another not by attainments

but only by title.

SURGERY AND MIDWIFERY.

In the practice of their profession doctors were divided into

two classes, viz., those who dealt chiefly with internal, and

those who preferred to treat, external diseases. The separa-
tion of surgery from internal medicine existed, as has been

explained on an earlier page, even in ancient times. This

separation may therefore have been maintained also during
the first centuries of the middle ages, without at the same

time any absolute divorce existing between the repre-

sentatives of the two branches. Being each equal to the

other in the knowledge and skill required for practising-

them, so certainly they may have enjoyed in social life

an equal degree of respect. In the curi-iculum of study

arranged by the Emperor Frederick II., the interdepen-
dence of these two branches of the healing art was pro-

minently set forth and the medical schools of Salerno and

Montpellier gave due attention to surgery in their scheme of

teaching and educated both categories of doctors. People

Meiners : Geschichte der hohen Schulen, Bd. ii, S. 267.
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distinguished medical men as viedici pJiysici and mcdici

chincrgi and by this probably wished to indicate that both

classes possessed an equivalent technical education. The
title pJiysici was also used in the place of medici. Unfor-

tunately, at a later period, most universities, following the

example of Paris, neglected teaching in practical medicine

and especially in surgery. Since at the same time the

practice of surgery was forbidden to the doctors who

belonged to the priestly calling, the need of a class of

practitioners, especially devoting their attention to the treat-

ment of wounds, became very manifest. To this was added

the fact that the wars and standing feuds between small

territorial lords, the Crusades, and especially the great

pestilences which devastated countries in the middle ages,
afforded the proof that the doctors at hand were neither

in numbers nor knowledge equal to the requirements. These

circumstances favoured the formation of a surgical profes-

sion, which really only in the 13th century assumed a

decided shape."^ It was composed of doctors and licen-

tiates of medicine, who had strongly pronounced inclina-

tions or gifts for surgery, of practitioners to whom the

acquisition of an academical degree was denied on religious

or social grounds and of a multitude of empirics who had

acquired a remarkable dexterity in the treatment of surgical

ailments. Concealed in its ranks were individuals of widely-

varying scientific attainments.

The surgeons of Italy and France as a general rule stood

on an equal footing with the physicians of their native

countries, respectively. They attended for some time the

lectures at the university t and acquired a general scientific

and practical training, which answered the requirements of

the time. Many had at the same time the right of treating
internal diseases and distino-uished themselves in this branch

as much as in sur^erv. The names of HuGO and TheO-t5"

* A. CiiiAPELLi : Studii suU' esercizio della medicina in Italia negli ultimi

tre secoli del medio evo, Milano 1885, p. 5.

t Coppi op. cit. p. 199.
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DORICO BORGOGNONI, BrUNUS LoNGOBURGENSIS, GuLIEL-

Mus DE Saliceto, Lanfranchi, Henri de Mondeville,
GuiDO de Cauliaco, Peter of Argelata, Marcello

CuMANO, L. Bertapaglia and others belong to the most

distinguished which the surgical literature of that time or

the history of medicine in general can show.

The surgeons of Paris as early as about the middle of

the 13th century formed a society, organized after the

pattern of the medical faculty. It was named St. Come
after St. Cosmas who was chosen for its patron saint.

The members of this society held meetings regularly at

which they discussed business connected with the pro-

fession and the teaching of it, and imparted to their pupils

instruction in their art. The teaching was apparently for

the most part of a practical nature, the pupils accompany-

ing their instructors in their visits to the sick, and there

learning the technical details of surgery. LanfraN'CHI,
who taught at the college of St. Come, performed opera-

tions in the presence of his pupils and received their

assistance in them. The pupils also assisted in the public

and orratuitous relief of the sick which the members of

the college presided over, and visited the hospitals where

their teachers held appointments. Certain of the pupils

probably executed there the duties now performed by our

sick-attendants and male-nurses. Besides this, they were

admitted to anatomical demonstrations, if an opportunity
for such occurred. The students had, at the conclusion of

their studies, to undergo an examination, and as early as the

year 1254 the surgeons requested that examiners should be

appointed for this purpose.
An edict of Philip LE Bel of the year 131 1 ordained

that nobody should engage in the practice of surgery who

was not considered competent by the masters, and had

received a license permitting him to practise from the

king's body-surgeon.* Afterwards the students of surgery

were obliged to take the degree of Mas^ister Artiiim at the

* Buciiuz : De la faculte de med. de Paris, op. cit. 1822.
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university, and to attend some lectures of the medical

faculty.

In the year 1416 the College de St. Come was incor-

porated as a separate faculty of the university of Paris. Its

pupils thus obtained a scientific education which was in no

way inferior to that of the physicians. In spite of this

they were not regarded as equal to them in social position.

This tendency to place the surgical profession in the

background, which was first apparent in Paris, originated

partly in the already-mentioned circumstance that the

clergy
—who laid claim at that time to the highest position

in social life— kept themselves aloof from it, partly in the

fact that many uneducated people of the lower class were

associated with the surgeons, but above all was the result

of petty jealousies and quarrels with the medical faculty,

which asserted an unwarrantable claim to a superiority in

scientific attainments. The struggle between the physicians
and surijeons continued u-ntil the besfinninor of the i8th

century, and was prosecuted with a bitterness which

resulted in deplorable excesses on both sides. The medical

faculty of Paris in the year 1350 made it obligatory on its

members and students to abstain from the practice of surgery
and expelled those who contravened this prohibition.*

Finding too little humility and subjection among the sur-

geons, the faculty in 1372 brought to effect their design of

giving barbers the right not only of letting blood but also of

practising all so-called minor surgery
—of treating ulcers

and wounds, so long as they were not dangerous to life.

And, indeed, the want may have arisen of a class of

assistants to stand at the service of the physicians of that

time, for the purpose of performing those minor services of

surgery in almost daily request; for the specialists for

wounds who had technical training were few in number and

consequently much occupied. By these arrangements the

boundary between the surgeons and the barbers, at no time,

probably, insurmountable, was still further broken down.

* A. F. TiiEUY : Histoire de I'education en France, Paris 1858.
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The medical faculty of Paris endeavoured to render it easier

for the latter to become trained surgeons by inaugurating
lectures for them in 1491, which were delivered in the

French language, and dealt with the various parts of surgery
and the art of operating."^ In fact, out of the condition of

barbers there arose a great number of surgeons, some of

whom by the introduction of improvements have rendered

imperishable services to the healing art.

In the other countries of Christian Europe surgery was in

a more debased condition than in Italy and France. If the

Netherlander, Jehan Yperman, in the 13th, and the English-

man, John ArdERN, in the 14th century, far excelled in

knowledge their colleagues in their respective countries,

they owed this entirely to the circumstance that they had

received their technical education in France. In Spain only
do more favourable conditions appear to have prevailed

for some time. In Saragossa the doctors were examined

in surgery, and received the title of Medico-Surgeons; an

arrangement which was not abolished until i585.t

What kind of practitioners practised surgery in Germany
certain facts which are reported as having occurred at the

end of the 12th century sufficiently indicate. When the

Margrave Dedo VON ROCHLITZ UND Groix had to accom-

pany the Emperor HENRY VI., in 1190, to Italy, he feared

the hot climate and the fatigues of the journey on account

of his corpulence ;
he summoned a doctor who straightway

laid open his body in order to extract the fat. It is not sur-

prising that the Margrave sank under this singular operation. J

In 1 195 Leopold V., Duke of Austria, broke his leg through
a fall from his horse, and in such a way that the broken ends

of the bone protruded through the skin. His doctors treated

him with plasters and medicines until mortification set in.

They refused to submit the limb to amputation, although

* IIazon : op. cit.

t \'. OE i,A Fuentk; op. cif. ii., j). ^ji).

J Chroii. moiit. scicii, cd. Eckstein in llie Progr. d. latcin. llauptschulc zu

i lallc-, 1 lallc 1S44, )). 53.
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the patient desired it. One of his servants at last performed
the operation, 'but the result, as might have been expected,

was unfavourable. The duke died on the following day."^

Temerity and cowardice, the offspring of ignorance, were

the peculiarities which distinguished the great majority of

the German surgeons of that time. Even the Blindth-

Erzney of the German knight, HeinrigH VON PfoLSPRUNDT,
the most prominent surgeon produced by the Fatherland in

the 15th century, cannot be compared with the surgical

works of the Italians and French
;

for it was really nothing
more than an introduction to bandaging and to the treat-

ment of wounds and external injuries.

In no country was surgery during the middle ages able

to rise to the height it attained in ancient times. We cer-

tainly find in the writings of certain surgeons remarks

which display a correct knowledge of the tasks of surgery,

an excellent gift of observation and a rich experience, but

the keynote of these works was that intellectual feebleness

which characterized the whole age. T. BORGOGNONI
recommended a treatment of as simple a kind as possible

and referred to healing per pvimam (by first intention). f

Among the methods of arresting haemorrhage, ligature was

mentioned by LanfraNCHI and others. LanfranCHI
endeavoured to advance the diagnosis of fractures of the

skull and confined the operation of trephining to those

cases in which the brain was implicated in consequence of

depressed fragments, j GuiDO DE Cauliaco (Gui de Chau-

liac) wrote that the wounded man on holding a metal rod

between his teeth and touching it feels a pain in the skull at

the situation of the fracture. He also gave the precise indi-

cations for trephining and described the operation. § He
avoided amputation : if mortification invaded an extremity,

* William of Newburgh: Hist. rer. Angl. lib. v., c. 8, in Rer. brit. med.

aevi script., Vol.82, Pt. 2, p. 432 et
se.g[., London 1885.

t Chirurg. ii, c. 27.

X Lanfranchi : Chir. parva, c. 7.

§ G. DE Cauliac: Ars chirurg. tr. iii, doctr. 2, cap. i, Venet. 1546.
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he waited until aline of demarcation was formed at the next

joint and the mortified part separated itself from the limb of

its own accord."^ In the treatment of fracture of the thigh

he employed long-continued extension of the limb which he

sought to effect by means of a weight suspended to a cord

which ran over rollers.t The bandages which were used to

apply to broken extremities were smeared with white of

egg which after coagulating gave fixation—of a kind—to

the limb. J The oesophagus-tube was known and was

used for artificial feeding. § Fistula; were enlarged by

gentian root or converted by the knife into open wounds.
||

In the operation for rectal fistula JOHN Ardern enjoyed a

great reputation.^ Ruptures were treated by long-con-

tinued lying on the back or by trusses.'^^ Herniology
underwent essential improvement at the hands of GuiDO
DE CaulIACO who distinguished the various forms of

hernia according to the outlet involved, and separated

varicocele, hydrocele and sarcocele from hernia of every

kind.tt Endeavours were made to effect the radical cure by

cauterizing the outlets after the replacement of the pro-

lapsed intestine. The removal of the testis which was

resorted to in scrotal hernia was only undertaken by the

wandering empirics. Even lithotomy, which was performed
after the method of CelsUS, lay in the hands of specialists

of this kind. In strictures of the urethra bougies of wax,

tin or silver were employed. In diseases of the bladder

and in gonorrhoea JOHN Ardern ordered injections. Cer-

tain descriptions of ulcers and gangrenous destruction of

* Jd. op. cit. tr. vi, d. i, c. 8.

f Id. op. cil. tr. V, d. I, c. 7 {ad /leilein ligo ponduf pluinio tra)iseit>ido clwrdam

super parr-am polri^eum ; ilaijue lenriit tUiam in sua loiigitudine.)

^ Id. op. cit. tr. V, d. I, C. I.

§ M. C. Bhoekx : La Chirurgie de M. J. Yperman iii the Annal. de I'acad.

d'arche'ol. dc Bclgiquf, Anvcrs 1863,1). 128-326.

II
G. DF. Caui.iac op. cit. tract, iv, d. i, c. 5.

^ A. CJoKK ill the Dublin Jouriuil of Medical Science, 1883, p. 269 cl w/.
•* UiujKKX : Ypeiiman up. ctl., p. 178.

tt G. uE Cauliac op. cit. tr. vi, d. 2, c. 6, 7.
—E. Alukut : Die Merniologie d.

Allen, S. 161 et seq.
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the sexual organs refer most probably to syphilis and

venereal affections. The story that Yperman healed

numerous "
leprous

"
persons with a mercurial ointment

throws a strong light on the more ancient history of syphilis,

as to which it was erroneously assumed for a long time

that it came into general prevalence only at the end of

the 15th century.^ Indeed this remedy was then generally
used for ulcers and skin diseases.t GuiDO DE Cauliaco
advised that intractable ulcers should be treated by laying
on them a plate of lead on which mercury had been rubbed.

In carcinoma he recommended the actual cautery and

sublimated arsenic. J

Surgery gained an important advantage by the revival of

plastic operations which, as has been stated previously, were

known in ancient times. At Norcia and Preci in Calabria the

members of several families gave constant attention to the

performance of particular surgical operations for instance

herniotomy, lithotomy, the operations for cataract, etc.

Here arose the first knowledge of the rhinoplastic opera-
tion. The surgeon BRANCA, who practised at Catania in

Sicily at the commencement of the 15th century, excited

a legitimate astonishment by the art with which he

replaced lost noses and lips by adaptation of neighbouring

parts of the skin of the face.§ His son Antonio, also,

possessed considerable skill in the same art
;
but. after-

wards, instead of the skin of the face a suitable portion of

the skin of the arm was used to replace the loss of sub-

stance. This procedure came by degrees to be known

among surgeons and even reached Germany, as is clear

from Pfolsprundt's book.

Mention must not be omitted of the fact that already at

* Broekx: Yperman np. cit. p. 145.

f Annals of Waverley in Alf. Corradi : Nuovi document! per la storia

delle malattie veneree in Ann. univ. di med. Milano 1884, vol. 269, p. 289.

X G. DE Cauliac. : op. cit. tr. iv, doctr. 2, c. 6.

Earth. Facius : De viris illustr. Florent. 1745, p. 38.
—E. Zeis: Geschichte

I

der plast. Chirurgie, Leipzig 1863, S. 188 et ieq.

T
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this time anaesthetic inhalations were made use of in great

surgical operations. They are mentioned first in the Anti-

dotarium of NicOLAUS Propositus; for this purpose a

new sponge was used, which having been saturated with

solutions of narcotic substances, for instance, opium, hyos-

cyamus, etc., was dried in the sun and before use was placed

in hot water ;
it was then held to the nose of the patient

when the rising vapours reduced him to a condition of

stupefaction and unconsciousness of pain.^

The treatment of diseases of the eyes lay for the most

part in the hands of empirics who attempted by ointments

and medicaments to effect their cure. The best ophthalmic

surgeons belonged, as A. Bexedetti says, to the East;t

from thence Benvenutus Grapheus and others came to

Europe and by their art achieved great success. The

operation for cataract was carried out by depression of

the affected lens as in ancient times : GuiDO UE CauliacO

says that, in order to prevent it rising again the lens should

be held down during the recital of three p.aternosters or

one miserere. X

In the middle ages it fared even worse with midwifery
than it did with ophthalmic practice. The doctors who

belonged to the priesthood, did not venture to engage in it,

that they might be preserved from undue familiarity with

women, and other practitioners did not concern themselves

with it. Ignorance, idleness, and other causes prevented
the doctors from practising midwifery. They were called

to parturient women only when it was a question of re-

moving a dead foetus from the uterus or of extracting a

retained placenta. Medical interference was as a general |

rule limited to these two tasks, in this province. GuiDO I

DE CauliacO says in his work upon surgery that he is I

unwilling to dwell at length upon midwifery, seeing that as

* G. DE Cauliac. : Chirurg., tr. i, doer, i, c. 8.— A. Corradi : Escursioni

d'un medico m.1 Decameronc, iiiAui dcll'istituto Lombardo, 1878, p. 127 tlstn.

\ A. IliHSCH : Geschichte der Augenheilkunde op. cit. S. 295.

} G. DE Cauliac.
of.,

ct. ir. vi, doclr. 2, c. 2.

11
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a rule it is practised by women. It is true that in the work

on natural science by THOMAS Cantimpratensis and in

the Breviarium attributed, perhaps incorrectly, to ArnalduS
DE ViLLANOVA, allusion is made to turning by the head

and feet,"^ and GuY also speaks of the conversion of an

abnormal presentation into a normal one
;
but it is im-

possible to decide how far these remarks rest upon literary

reminiscences or how far they are the result of private

experience. If the mother died before delivery Caesarean

section was performed in order if possible to save the life

of the child. In certain cases the operation was even per-

formed during the mother's life. The bishop PAUL of

Merida, celebrated for his medical skill, who lived as

early as in the 6th century, removed a dead child by an

incision in the abdomen in a case of extra-uterine fcetation.f

In 1350 a pregnant woman of Medingen in Swabia was

condemned to death for having, as was supposed, stolen

three consecrated hosts to sell to the Jews ;
Caesarean

section was performed on her before she was burnt.]; As
a rule, midwives undertook the duties of midwifery and the

manual interference required during the birth of a child.

They probably learned their art as a handicraft. Their

medical knowledge differed much in different countries. In

Italy and France some among them elevated themselves

into becoming female doctors, and extended their know-

ledge over the whole field of medical science
;
in Germany

they were seldom more than well-practised nurses, who
had amassed some experience in midwifery. At first it

was not demanded of them that they should submit to

examinations. Public opinion, in this case represented by
the most respectable women of the place, pronounced

judgment upon their ability. These also exercised a

certain control over the midwives. Afterwards, the mid-

* Arnald dk ViLLANOVA: Breviarium, lib. iii, c. 4.

t C. F. Heusinger in the Janus i, 764 et seq.

t G. Lammeut : Volksmedicin u. medicin. Aberglaube in Bayern, WUrz-

Ijurg 1868, S. 12.
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wives were put under the superintendence of the town-

doctors, who examined them on their technical knowledge.
About the middle of the 15th century certain towns in

Germany began to appoint regular midwives. Their pay

was, indeed, by no means large : thus the chief town-

midwife of Frankfort-on-the-Main received four orulden a

year, and each of the others two.*

THE MEDICAL PROFESSION AND MEDICAL
LITERATURE OF THIS PERIOD.

Besides doctors for internal diseases, surgeons, and

oculists, there were dentists and specialists for various

internal and external affections. t The barbers and bath-

men were also privileged to perform some medical

functions. In the first centuries of the middle agres these

functionaries were distinguished from one another, and only
at a later period became associated into one corporation.

Bathmen were more numerous at that time than they are

at the present day and the custom of bathing more widely

spread. Every town, nay, even many villages had public

baths. Frankfort-on-the-Main in 1387 possessed at least

15, t and numbered among its citizens 29 bathmen. Mainz

in the 14th century had four public baths, Wiirzburg in the

15th century eight, Ulm 11, Nlirnberg 13, Augsburg 17,

and Vienna 29. § To these persons more or less permitted

by law to exercise the medical art, was added another class

of people who ventured to rely on custom as their only title

and license to practise. To this class belonged in the first

place, the executioner, and not, indeed, only in the sense

* KuiKOK lip.
cil. i, 14.

f CiMAi'Ei.i.i op. cil. p. 7 cl seq.
— S. DE Renzi : Storia docum. della scuola

med. di Salerno, p. 559.

+ Kriegk op. cit. ii, 15 et aeq.

§ G. Zappf.ut : Uber das Badewesen mittelalterlicher und spiiterer Zcit im

Arcliiv fiir Kundc ostcrr. Gfschiclitsqucllen, Wieii 1858, Bd. 21.—K. Hoff-

mann : Die Aujjsburgcr Biiilcr und <ias Ilandvverk dei Bader in d. Ztitschr. d.

histor. Vereins f. Schwaben, 1886, Jahrg. 1 2.
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that in the exercise of his calling he puts an end in a

summary manner to all the afflictions a man has to bear,

but as a matter of fact the hangman performed medical

services, in dressing the wounds inflicted by the rack,

reducing the joints which had suffered dislocation, etc. In

most countries, certainly, medical practice was only

permitted in the case of those who had given proof of

their ability by successfully passing examinations.

Quackery was forbidden in Paris as early as in the year
1220. Infringements of this law were severely dealt with as

the reports of a trial, in the year 131 1, which originated in

circumstances of this nature, sufficiently indicate."^ It was

a matter of excommunication. In Vienna also, people of

this kind were excluded from participation in the sacra-

ments, t At the same there was no lack of charlatans of

either sex. And, indeed, it occurred not unfrequently that

empirics who had received no systematic medical education

received testimonials and diplomas from high lords and

magistrates, if they attained to success in practice, and a

scarcity of doctors prevailed.

A probable estimate may be formed of the value of

medical fees if we take note of the payments sanctioned

by law which were prevalent in certain localities. Thus in

the 14th and 15th centuries at Venice, for each professional

visit in ordinary cases of sickness 10 soldi were paid ;
in

Milan the doctor might demand for every day of treatment

12-20 soldi, for a night visit one ducat, and if called out-

side the city, for each day 4-6 lire. J JOHN Ardern
demanded for the operation for rectal fistula a fee of at

least 100 gold sols. Rich and distinguished patients pre-
sented their doctors with large sums and estates, while the

poor sought to pay their debt by a pair of fowls, eggs, or

fruit. § The salaries which the physicians in ordinary and

, the medical officers of towns received, show what a high
value was placed upon medical services at that time. The

* HazON op. Clt. X CniAPELL[ op. cil. p. 29.

\ Rosas op. cit.i, iz^etseq. § Chiapelli op. cit. p. 28.
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dukes of Savoy, who, as is well known, cannot be classed

amongst rich princes, gave their physicians in ordinary a

yearly stipend of from 40 to 60 gulden ;
at the court of

Naples they received, on the other hand, from 100 to 300
ducats. In Prague the usufruct of several estates was

assigned to the royal physicians in ordinary.

The institution of the Archiatri populaj'es, the paid
medical officers of towns, was probably kept up in many
towns of Italy without interruption from ancient times

through the entire period of the middle ages. The Ostro-

goths and Lombards received it from the Romans and most

likely handed it on unchanged to their successors in the

dominion of Italy. In Rome, as also in Denmark and

Sweden, the name of archiater was used as a title for a high
medical official even up to the most recent times.

The duties of the town medical officers were these : to

attend gratis the officials of the town and the poor of the

town, to provide medical service for the town hospitals, to

assist the magistrates as experts, and to accompany the

citizens into the field in time of war; they also exercised

control over the apothecaries' shops and licensed houses,

and conducted the public sanitary service. \t a later

period in many places they also undertook the teaching of

the lower class of attendants on the sick and examined

them. In Venice there were 12 physicians and 12

surgeons appointed by the town
;

the former receiving
from 15 to 100 ducats annual pay and the latter from 10 to

130. Even smaller places devoted a regular sum to this

purpose in their budget of expenditure. Treviso paid its

three public medical officers 728 lire a year, Conegliano

350 lire to physicians, 250 to surgeons, and Palermo granted
to its two town doctors 50 ounces of gold a year."^ In

Germany public medical officers were first appointed in the

14th century. In an order of the Emperor SiGlSMUND,
of the year 1426, it is said :

"
In every imperial town

there is to be a chief-doctor; he is to be paid 100 gulden.

* ClIIAl'EI.I.I np.cit. p|). 22, 31.
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A church must provide him with them. He is to physic
when necessary each and everyone gratis and he must

earn his pay by true and faithful service,"'^ Frankfort-

on-the-Main had in 1 348 a town doctor \\ho received

clothing and 30 curnocks of corn ;t there were after-

wards three, their pay ranging between 10 and 100

gulden. Doctors were also appointed for the troops, the

hospitals, the monasteries, and particular prisons, and

received regular pay.

Doctors, especially medical officers of towns, enjoyed in

many places freedom from taxation and other privileges.

Some received, free of charge, the freedom of the city they
had settled in. In social position they ranked with the

nobility. The members of the medical profession belonged
for the most part to the wealthy classes

; among them we
find names representative of the most distinguished families

of Italy. On the other hand the surgeons, especially in

Germany, as a rule had a tendency to issue from the poorer
classes.

Among doctors the Jews were very numerously repre-

sented. While, during the first centuries of the middle

ao-es medical studv lano-uished in the Christian States

of the West, it was the privilege of the Jews to derive

instruction from their contact with Arabian civilization

and from the investigation of learned Rabbis. It was

I

not therefore surprising if they excelled their Christian

I colleagues in knowledge and skill. And thus it came

about that especially in countries in which, as in Germany,
medicine was very much neglected, the Jews were in

the greatest request as doctors. Not only princes and

I ruling lords but even bishops and popes had Jewish phy-
' sicians in ordinary; at most monasteries Jews were ap-

pointed as doctors, as ArnALDUS DE VillanoVA declares. J

j

* MoEHSEN : Geschichte dsr Wissenschaften in Brandenburg, Berlin 1783,8.

564.
— P. Frank : Syst-ni der mediciii. Polizei, Wien 1817, vi, i, S. 174.

t Kriegk np. cil. S. 8.

+ GiJDEMANN : Geschichte des Enziehungswesens der Juden, Wien, i, S. 155.
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In Prague in the I2th century nearly all medical practice

was in the hands of Jewish doctors
;
and the same

appears to have been the case at Avignon* In Frankfort-

on-the-Main Adam Lonicerus was the only Christian

doctor
;

all his colleagues at that place belonging to the

faith of Israel. t This is partly explained by the fact that

most of the other learned careers were closed to the Jews.

It is true, that at several Church Councils it was decreed

that Christians should not seek advice from Jewish doctors;

the priests however did not regard themselves as included

in this prohibition, which, for the rest, had but little effect,

if there was an absence or scarcity of doctors belonging to

the Christian faith at any particular place. When the waves

of religious passion rose higher and the persecutions of the

Jews began, the results became remarkable even in this

walk of life. In the statutes of the medical faculty at

Ingolstadt of the year 1472 the Christian doctors were for-

bidden to hold consultations with their Jewish colleagues, J

and in the regulations for midwives issued at Regensburg
in 145 1 it was set forth that they might go to any woman
in need of their assistance "

except to a Jewess to whom

they must not go."§
The clergy were more and more deterred from medical

practice both by the laws of the Church and by the in-

creasing professional competition which confronted them

after the foundation of the universities. At the Councils

of Rheims (1131), Montpellier (1162), Tours (1163), Paris

(1212), at those of the Lateran (1139 and 1215) and also

by the decretals of the Popes ALEXANDER III. (1180) and

HOXORIUS III. (i2ig) medical practice and especially

surgery were forbidden to priests. This prohibition was

probably not obeyed, as it had so often to be repeated, or

*
J. V. Masskh ill the Prager Vitrteljahrsschrift 1866, Bd. 90.

—G. Bavle np.

cil. p. 68.

f W. Stuickkr : GeschiclUc der Heilkunde in Frankfurt-a-M., 1847, S. 68.

X Phanti..
d]). cil.

ii, 47.

§ G. La.mmi.ui : Gcschichte des biirgerlichen Lebens, Regensburg 1880, S. 289.

il
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in any case it was frequently eluded, stipends, dispensa-

tions^ and many other arrangements offering even a direct

invitation to ignore it. All the same, this much was accom-

plished, that priests at least held themselves aloof from per-

forming surgical operations and treating women. On the

other hand medical teaching was still at many academies

left for some time in their hands. The reason being that

sometimes benefices were associated with the position of

teacher, and the tenure of these benefices presupposed the

priestly character of the incumbent. Thus for example H.

LURCZ, professor of medicine at the University of Vienna,

was at the same time minister of Hohlfeld in Bavaria; he

kept a substitute there and gave lectures himself in Vienna.f

As a result of such conditions at many universities celibacy

was demanded of the teachers of medicine. When in 1479
the Elector Philip wished to install a layman as Professor

of medical science in Heidelberg, the Academy protested
because he was not a clergyman. This matter was only
carried through after the Pope in 1482 had given per-

mission that laymen, even when married, might be created

Professors of Medicine. J In Paris, where so much import-
ance was attached to celibacy that Jean de PoiS was de-

prived of his license in 1395 because he had married, these

rules were abolished in 1452 by Cardinal O'ESTOUTEVILLE.

In many cases the matter was passed over in silence and the

benefices given to candidates who could not satisfy all the

provisions of the canonical law.§

Clericalism made its predominating influence felt in

every walk of public and private life. It triumphantly
associated itself with all the intellectual efforts, which so

numerously manifested themselves during the period of

scholasticism. It dominated even the literature of natural

* A. CoRUAui ill Rend. d. R. ist. Lomb. 1873, Ser. ii, v. vi, p. 863.

t AscHBACH op. cii. i, S. 410.

+ .f. F. Hautz op. cit.

§ Paulsen in Sybel's histor. Zeitschr. Bd. 45, S. 310, 434.
—Hkfei.e : Con-

cilieiigeschichte vii, 355.
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science and of medicine. One purpose alone did this

literature serve—that namely of making science the foun-

dation and support of theological dogma. The works on

natural science of the 13th century bore an encyclopaedic

character. The most prominent authors were Albertus

Magnus, Dominican monk and afterwards Bishop of

Regensburg, the Minorite Bartholom^US Anglicus,
the Frenchmen THOMAS DE Cantimpre and ViNCENT
DE Beauvais, the Italians Bruxetto Latini, the teacher

of Daxte, and Ristorio d'ArezzO, and the German

Kunrat von Megenberg. The Natural Philosophy com-

posed by the monks of the Mainau Monastery belongs
to this period. Medical literature in the strict sense was

chiefly composed of writings explanatory of the works of

^ the ancients and of the Arabian authors known by their

Latin translations. Of this nature were the works of

the following: Taddeo Alderotti called Florentinus,

Dino and ToMMASO Di Garbo, Bartolomeo Varignana,

Torrigiano, Giacomo della Torre, Giovanni and

Marsilio di S. Sofia, Giacomo de Dondi, Francesco
DI PiEDiMONTE and Jacques Despars of Tournay. Short

extracts from the comprehensive therapeutic works of the

Arabs arranged for the instruction of students and the use

'^ of doctors, and comparative tables, in a concise form, of the

drugs in most frequent use, answered the requirements
of the day. To this period belong the Clavis Sanationis

of SiMOX of Genoa, the medical Pandects of Matth.^US

SylvatiCUS, the Aggregator Brixianus of GUGLIELMO

CORVI, the Medical Compendiums of GiLBKRTUS AngliCUS

and of the Scotchman GORDON and the writings of

Johannes de Tornamira, of the Portuguese Valescus

DE Taranta, of NiCCOLO Faixucci, the Florentine, of

MiCHELE Savonarola, Antonio Guarneri and others.

Petrus de Abano, celebrated for his knowledge in natural

science, took up a more independent position and in his

Conciliator diffcrentiarum delivered a severe and, in some

places, most destructive criticism upon the prevalent

theories of medical science.
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About the same time the Englishman ROGER BACON and >

the Catalonian ArnaLDUS DE VillanOVA asserted the

claims of freedom in investigation and declared that the

natural sciences and medicine had no assured foundation

except in observation and experience. They opened thus

a more independent and direct path for medical science,

which became manifest in the writings of their disciples,

especially at the schools of Montpellier and Prague and

was shown in the numerous collections of clinical cases,

which were composed in the 14th and 15th centuries.

While holding fast to the prevailing doctrines they yet

brouorht forward manv a valuable observation of their ownO J

which served to enrich the science of medicine. Thus

Hugo BenciO described cases of periodical insanity, of

spermatorrhoea, and of syphilis. Matteo FerraRI DE

Gradibus treated a student who suffered from writer's

cramp, and observed paralysis of the facial nerve associated

with distortion of the face, hallucinations of the sight and

obstinate salivation. Bavarius reported upon a paralysis

of the upper extremities combined with disturbance of

speech and weakness of memory which was said to have

followed a violent inflammation of the throat.* HENRI DE

MONDEVILLE and GuiDO DE Cauliaco saw cases of

wounds of the brain with loss of its substance, without

permanent disturbance of the intellectual faculties result-

incr.t

Corresponding with the revival of an independent
observation of clinical cases, there ensued a more

energetic study of anatomy and more successful enter-

prise in surgery, as has been explained on a previous page.
Other branches of medical science also underwent im-

provement. A remarkably rich balneological literature

arose, which treated of most of the baths known at that

time. Germany was dealt with among other countries.

Hanns Folz, the barber and minstrel of Niirnberg, in 1400

* Ch. Daremberg op.cit. i, p. 338 et seq.

t G. DF. Cauliac. op. cit. tract, iii, doctr. i, c. i.
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composed a "
little book of all the baths which are naturally

hot." Many popular medical writings appeared at the

same time, especially in Germany ;
such were the collec-

tions of recipes intended for household use or the direc-

tions and rules for diet which were worked up after the

pattern of the Regimen Saleruitanum, as the Dispensatory
of Ortolf of Bavaria, the Garden of Health, which issued

from Mainz, etc.

The middle ages were, therefore, by no means so destitute

and devoid of intellectual equipment as they are represented

to have been by many authors. A stirring life prevailed in

all provinces of mental activity. If the results gained did

not correspond to the pains and labour bestowed, the reason

lay in the fact that the efforts to advance were made in a

wrong direction or encountered obstacles they could not

surmount. The yoke of scholasticism weighed heavily

upon science, and the authority of the Church pointed out

to it goals which lay remote from its essential aims and

which were not to be reached.

END OF PART II.



III. MEDICAL TEACHING IN RECENT TIMES.

THE CHARACTER OF THE SIXTEENTH
CENTURY.

In proportion to the increase of knowledge and its

more extensive prevalence, the conviction gained ground
that thought must be freed from the fetters which held it

in check. What in the 13th century had been felt by only
a few select spirits and proclaimed by them with dauntless

courage, at the end of the 15th century filled the hearts of

all cultivated men. The impulse towards freedom and

independence exerted an- influence on all provinces of in-

tellectual life and formed the fundamental note which

resounded in art as well as in science, in religion no less

than in politics.

In the history of civilization movements of mighty import
like those of the i6th century, do not arise suddenly but

are the outcome of a long preceding activity. They exist

long before they appear, they escape superficial observation

and are recognizable only by the eye of knowledge. Like

the seeds of plants which crowd the soil, they germinate in

obscurity and shoot up only when their time has come.

The origin of the efforts for reform of the i6th century
dates far back in the middle ages. The history of this

struggle tells us of unsuccessful attempts, of fruitless toil,

of hopes trampled under foot, and of sacrifices sealed by
blood. Even in the earlier centuries enthusiastic and

devoted men fought for freedom of thought : but

the combatants were isolated and were overpowered by
their opponents. LUTHER and MelancHTHON had their

forerunners who suffered death for their convictions.
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The suppression of robber bands and attacks on the

feudal system were prepared for and favoured by the

development of an independent and well-to-do burgher-

class. Art and science were recalled to the investigation

of antiquity and the observation of Nature by the study of

humane learning cultivated in Italy since the time of

Petrarch. The artists freed themselves from the tradi-

tions of the middle ages and gave to the forms they

portrayed a freer expression, which having been learnt in

Nature's own school, was true and warmed men's hearts

by sympathy.
What the early times of the Renaissance did for art,

was accomplished for science by the study of the original

works of the Greeks and Romans and the commencement
of an independent investigation of nature. In the schools

of the middle ages the writings of the Roman classic

authors had seldom been studied in the original texts
;
those

of the Greek, never. The Latin which was spoken in

teaching and in the daily intercourse between teachers and

pupils was very different from the language of CiCERO or

QuiNTILIAN. The Greek language was nowhere brought
into the domain of teaching and the knowledge of it was

so rare that Petrarch in 1360 was able to name scarcely

ten men of learning in Italy who were acquainted with it.''^

In other countries there was at least no improvement upon
this state of things. The literary works of antiquity were

made accessible to the middle ages chiefly by Latin

translations, commentaries, and abridgements which were

generally prepared not from the originals but from render-

ings of these into Arabic. People attached little importance
here to form and expression of speech ;

for these were not

looked upon as means for education of the mind but were

esteemed to be nothing but the worthless shell containing

the rich treasure—the real object of pursuit. Even this

however was not maintained pure and unadulterated
;

for

* G. VoiGiiT : Die W'iederbekbungf dcs classischcn Altertliums, Berlin 1881,

ii. 107.
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it underwent such alterations as were in the age of

scholasticism considered indispensable for preserving the

sanction of the Church and the spiritual welfare of the

faithful. When people recognized that in this manner

they did not attain to the full, unrestricted possession of

the rich legacies of knowledge which ancient times had left

behind them, they began once more to study the writings of

antiquity in the form in which they were originally trans-

mitted to posterity. The classical authors of ancient

heathendom awoke to new life and in words of flame made
known the greatness and the glory of the past. This

occurred first in Italy where numerous remains of buildings,

statues, and inscriptions reminded men of the civilization

of the Romans. In that land a knowledge of true Latinity

was again acquired, and from thence spread to other

countries, in the 15th century.

At the German academies professorial chairs for Latin

eloquence and rhetoric were founded, the incumbents of

which excited by their successful efforts in prose and verse

the astonishment and envy of their contemporaries. At the

same time the knowledge of the Greek language obtained a

general prevalence in the circles of the learned. For this

thanks are to a large extent due to the Greek refugees, who,
after the conquest of their native country by the Turks, \J

came to Italy and founded there a new home. ChrYSO-

LARAS, Georgios of Trebezond, Theodoros Gaza, Bes-

SARION, ConSTANTINE LaSKARIS, and others brought many
valuable Greek manuscripts with them, and collected round

them a circle of select pupils. At the courts of the

Medici, those princes of Italy so pre-eminently susceptible
to the attractions of art and science, a worship of Hellenism

became developed which gathered around it the most pro-
minent men of the state. Learned societies which were

called Platonic Academies^ made the cultivation of Greek

literature the task of their lives. The bright forms of

P. ViLLARi : jS'icolo Macchiavelli und seine Zeit, Deutsche Ubers.,

Rudolstadt 1882, i, 147 et seq.
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Greek life caused magical pictures to pass before their

minds' eyes of the serene felicity of man, and drew them

away from the contemplation of the mournful seriousness of

Christian renunciation which hated and condemned plea-

sure. They elevated themselves to the ideals of freedom

and of ancient heroic greatness, even if in regarding the

wretched political circumstances of the present they were

pressed again to the earth. The writings of the wise

men of antiquity afforded them abundant inspiration and

instruction
;

it was in these they discovered the foundations

of philosophy, law, mathematics, astronomy, geography,
and physics, of the natural sciences and of medicine. With

the restoration of Greek and Roman literature there was

disclosed a world of ideas and of endeavours which seemed

fitted to step into the place of the now defunct forms of life

of the middle ages. The spirit of the age struggling to-

wards a modern development of civilization thought to find

in it a serviceable weapon for the great struggle with the

Church and with scholasticism,
—and was not deceived.

Certainly, humane learning was limited to a small circle;

but this circle comprised the intellectual elite of the nations.

The ideas of humane learning soon seized upon the minds

of men with such force that no one could escape from them,

not even those, who like the representatives of the Church

and of ecclesiasticism, must have discerned in them their

natural enemies. They found a friendly reception even at

the Papal Court. Nicholas V. was their well-wishing

friend and patron, though probably more from personal

vanity than from inward conviction. PlUS II., before

ascending the Throne, and while still bearing the name of

y^NEAS Sylvius, had worked zealously in favour of their

extension in Germany, and remained at all times their true

disciple and their advocate both with tongue and pen. To
be sure, their influence was manifested less in religion than

it was in art and in science. The Humanists, as a rule,

avoided direct assaults upon the dogmas of the Church.

And there was no fear that the jovial and sometimes even
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rather frivolous gods of Greece would supplant the objects

of Christian worship as had perhaps been the wish of many
representatives of humane learning, like Peter Luder,

BUSCHIUS, or Ulrich von Hutten. The influence exerted

by humane letters upon the Christian religion consisted

chiefly in the fact that they provoked a comparison with

the supernatural and ethical conceptions of antiquity, and

thus rendered possible a more unbiassed judgment of the

Christian doctrines.

Art owed to antiquity a rich inspiration. The strictly

limited circle of ideas belonging to the Jewish-Christian

legend, which up to this time had almost exclusively formed

material for artists, and which, by its continual repetition,

gradually became monotonous, now received a welcome

enrichment in the mythology of the Greeks and In the heroic

history of Rome. The treatment of form now showed an

unconstrained and bold character contrasting agreeably
with the stiffness and clumsiness of the earlier periods. The

figures
— even those borrowed from the transcendental worlds

of religious mysticism
—now appeared in nearer sympathy

with the feelings of mankind. Reflecting glory from ideal

conceptions of the good, the beautiful, and the true, they no

longer appeared to the eye as powers darkly threatening
and of supernatural strength, but as beings spreading happi-
ness and distributing blessings. Who is not acquainted
with that splendid three-starred constellation of Florence

Leonardo da Vinci, Rafael Sanzio, and Michel-

angelo BuONAROTTI ? A century which saw three such

artists together may well have compared itself with the

much-praised age of Perikles. All three embraced art as

a whole
;

all three were painters, sculptors, architects at

once, and accomplished in each of these great things

worthy of immortality. LEONARDO, however, was not only
an artist, but a mathematician, an engineer, a physicist, and

a physiologist, and equally in the history of science has

gained for himself an honourable place.

The art of Italy at its prime exercised a stimulating
w
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influence on other countries, especially upon Germany and

the Netherlands as the names of ALiiRECHT DOrer, Hans
Holbein and Lucas Cranach testify. At Niirnberg the

arts of the wood carver and the goldsmith reached high

perfection. The free towns of Germany produced a race

of citizens manifesting taste and intelligence in art and

combining a more cheerful enjoyment of life with moral

seriousness. Among them artistic and scientific efforts

found zealous disciples and representatives. In the field of

science humane learning was cultivated chiefly by the

learned societies which arose on all sides after the pattern

of the so-called Platonic Academies. The Rhenish Society
was the best known of them, among its members being
such men as the learned Abbot Trithemius and WiLLlBALD

PiRKHElMER the patrician of Niirnberg, besides RUDOLF

Agricola, the poet CoNRAD Celtes, Joh. Reuchlin,
Erasmus of Rotterdam and others.

The first result of the growing interest taken in Greek

and Roman Literature was, that the manuscripts which had

been handed down from former times were compared, and

a text was furnished resting upon considerations of grammar
and of sense, which seems to have answered all require-

ments. This formed the commencement of the scientific

treatment of philology which exerted such a very far-

reaching influence upon the development of the culture of

the following periods. Philology played the part of the

magician who set free the Dormant Beauty of science,

locked in a sleep of a thousand years, and afterwards

remained to her a fatherly protector watching her first

steps with anxious care. The sciences, and by no means

least of all the natural sciences, have to thank philology

that they hit upon the right method of investigation : ior

they learnt from it painful accuracy in sifting scientific

material and severe criticism of results won.

To medicine also in its new form philology afforded

essential service. Editions of most of the medical autliors

of antiquity were prepared. The doctors who devoted
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themselves to this branch of literary activity, prepared
themselves for it by a sound philological training; not a

few of them were teachers of the ancient languages before

they attached themselves to medicine. The knowledge of

Greek passed in those days as a necessary piece of

intellectual equipment for anyone laying claim to be called

an educated doctor
; just as to-day such an one is expected

to understand the use of the microscope.
If the literary activity of the doctors, kindled by the

study of humane letters, developed in an unexpected manner

and contributed to the extension of medical knowledge,
thanks are in a large measure due to the art of printing
books which was invented in the 15th century. Tliis art

came suddenly into existence, but not without a history of

derivation from antecedent sources : for it was prepared for

by the arts of wood-carving and copper-engraving and by
the somewhat imperfect method of impression from fixed

types perhaps introduced into Europe from China, and by
other things. Nevertheless it was an extraordinary advance,
when moveable type was first brought into use about the

year 1440. By this the impression of extensive works

and trade on a large scale were first rendered possible.

To be sure printing had at first to contend with many
drawbacks. It was a very tedious process and conse-

quently very costly. Thus for example the impression of

the Bible—the first great work which proceeded from the

JMainz press founded by GuTTENBERG and afterwards

belonging to FUST-SCHOFFER—took 1 1 years and cost

4,000 gulden before the 12th sheet was completed.

Printing gradually attained to a wider prevalence in pro-

portion to the improvements introduced into the art.

Daremberg estimates the number of medical writingrs

printed up to the year 1500 as about 800.^

The new discovery exerted a mighty influence upon the

intellectual movements of the i6th century. The pulpit,

which up to this time had been the only place from which
* Ch, Dakemberg: Histoire des sciences me'dicales, T. i, 313.
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y

the people were addressed, now found a rival, ready to

become, on occasion, an adversary. Liberal ideas here

found an ally, and the struggle against the hitherto domi-

nant authorities was carried on with serviceable weapons.
But the fullest significance of printing was in aiding the

development of science
;
for the acquisitions of the intellect

could now be made easily accessible and become the com-

mon property of all. The study of the treasures of know-

ledge handed down from ancient times incited to a critical

examination of their real foundation, and the special

investigation required led to the correction of old errors

and the discovery of new facts.

The reformation of science thus effected forms, with the

corresponding change in religious and political life, the

most remarkable phenomenon of an age characterized by
the emancipation of individual opinion. These aims

received unexpected furtherance by the discovery of

America which at the end of the 15th century excited the

wonder and astonishment of mankind. A population was

there discovered like the inhabitants of Europe in bodily

form and in spiritual nature, together with a civilization

which bore many points of resemblance to the manners

and customs of the old world. Neither the Church nor

Antiquity had possessed any knowledge of these things,

any more than of the fauna and flora of the new continent.

Disappointed in the two highest authorities known at that

time, thinkers and philosophers became suddenly indepen-
dent and compelled to trust to their own observations.

Some decades after the discovery of America the first cir-

cumnavigation of the earth was made and with it incon-

testable proof was furnished that the earth was round. The

Greek philosophers had already conjectured that its shape
was spherical and ARISTOTLE considered it as certain

;
but

Lactantius and other Fathers of the Church "^ had con-

tested this view and declared it absurd. Their authority

sustained with this a serious defeat. The prestige of the

• O. Pesciiel itp. cit. S. 96 el seq.
—W. Wukwell op.cit. i, 226 rt seq.

I
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Church was still more shaken when the heliocentric theory—said already to have been put forward by PYTHAGORAS—
was established by COPERNICL'S and Kepler.* The

theologians combated this theory, knowing right well that

with its acceptance the earth would appear as nothing
more than one of the countless luminaries which crowd the

firmament and that man— its inhabitant—would lose the

dominant position claimed for him under the mode of

regarding the universe professed by the Christians. The

rivalry between the heliocentric and geocentric doctrines

was also decided against the Church. It can be easily

understood how by these events the belief in the inadequacy
of the human understanding

—a doctrine preached by
scholasticism and supported by the authority of the

Church—was undermined. Protestantism went farthest,

by extending the right of man to form an opinion even in

matters of theological dogma. On no department of

intellectual work did the' independence of mind thus

acquired cause a deeper or more lasting impression than

on the natural sciences and medicine.

Mineralogy received scientific consideration for the first

time. The doctor Georgius Agricola made an attempt
to classify minerals into different groups on the basis of

their external characteristics. Botany began to rise out of

the dependent relations in which it stood with regard to

materia medica and dietetics, and to assume the form of a

science worthy of cultivation for its own sake. It was

enriched by a multitude of descriptions of plants, and the

flora of Europe, as well as that of the newly-discovered
trans-oceanic countries, underwent close examination. Cer-

tain botanists undertook to separate plants into different

departments according to definite points of resemblance,

j

in order to facilitate the study of them. CoNRAD
1 Gessner and A. Cesalpini made use of the flowers and

* Whewkli, op. cit. I, 381 et seq.
—

J. W. Draper : Geschichte der geistigt-n

IEntwickelung

Euiopas, Leipzig 187 i, S. 521 e< seq. (' History of the intellectual

development of Europe.')
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fruil for this purpose, and were in consequence the pre-

cursors of LiNN^US. A new period also began in the

history of zoology, inaugurated by the great work of the

learned GesSNER. This not only contained all the facts

which had been ascertained in this department of science

during the preceding periods, but also a number of fresh

observations. Other investigators chose certain classes of

the animal kingdom as the objects of their study, as, for

example, B. Belon in the case of birds, and RONDELET in

that of fishes, and some again occupied themselves with

the fauna of foreign countries. So, too, in physics and

chemistry energetic activity prevailed. NiCOLAS CUSANUS,
the free-thinking Bishop of Brixen, and the great artist

Leonardo da Vinci had already worked at physics with

success.* While mathematical science under HiEROXV-

MUS Cardanus, Tartaglia^—who discovered how to solve

cubic equations
—and others was improved, optics had made

also material progress, for which thanks are due chieflv to I

GlAMBATTISTA PORTA, the discoverer of the camera obscurn, ,

and to Johann Kepler. Physics and chemistry, however,
\

first achieved really important successes in the 17th

century ;
then first did they become invested with great

significance in relation to medicine. !

EMANCIPATION FROM THE BELIEF IN

AUTHORITIES IN THE SPHERE OF MEDICINE.
AND THE PROGRESS OF SCIENCE.

Medical science underwent the same process of develop-

ment as the other arts and sciences, as civilization advanced.

It shook off the yoke of authority which rested only on

tradition, and became independent. This fact appears
natural and conceivable only in connection with the efforts

which were then crowding the history of the time; apart

from these it mav, indeed, be impressed on the memory,
but not on the understanding. The movements in the

* POGGENDOHF, u^. cit. S. 1 I
_:;

ft stq.
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direction of freedom were manifest in all branches of

medicine, and in some subjects, especially in anatomy,
materia medica, surgery, and midwifery, obtained even in

the 1 6th century remarkable results.

In anatomy, men ceased to rely upon the infallibility of

Galen, and began to make independent investigations on ^
the dead body. Gabriele Zerbi, in his anatomical

description of the human body, already treated separately of

bones, muscles, and vessels. He made mention of the oblique

and circular muscular fibres of the stomach, and alluded to

the puncta lachrymalia, the ligamenta uteri, etc.'^ Al.

ACHILLINI noticed the ductus choledochus opening into the

duodenum, and also the ileocaecal valves.f Berengar, of

Carpi, corrected several mistakes of MONDINO, and is ^
looked upon as the discoverer of the foramina of the

sphenoid bone, and of the vermiform appendix ;
moreover

he referred to the fact that the thorax in men and the

pelvis in women are in each case proportionately wider

than in the other sex. J Canani furnished an excellent

description of the muscles, and was the first to observe the

valves of veins in the vena azygos.\
All these investigators were surpassed in richness of dis-

coveryby ANDREAS Vesalius, who may be called the reformer

of anatomy. He was descended from a German family which

originally bore the name of WiTING, and transferred its home
from Wesel to Brussels. The investio-ations of VesALIUSO
embraced all parts of anatomy, and formed the basis for a new

system of anatomical teaching. ||
He explained the nutrition

of the bones by means of the vessels of the periosteum and

the vasa nutricntia, and was the first to point out that

nerves penetrate muscles. In the vascular coats he distin-

guished two layers, of which the inner one was of firmer

*
Medici, op. cil. p. 4^5.

t BURGGR.EVK dp. cil.
f). 55. MedICI Op. cit. p. 5 I.

Cakpi : Commentaria cum ampl. addition, sup^r Anat. Muiidini, Bonon.+
+

1^2

§ Amatus Ll'sitanus: Curat, med. cent., Basil 1556, p. 84.

II BURGGR.T.VE Op. cit.
]). J 2 Ct Seq.
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consistence than the outer, and composed of muscular fasci-

culi. He described the heart fairly accurately, its position,

movements, and changes of form, and also the apparatus of

the valves
; yet he was never able completely to get rid of

the old mistake that the blood passes through the septum
of the heart. But whereas in the first issue of his chief

anatomical work in 1543 ^^ expressed as yet no doubt

whatever on the subject, in the second edition of 1555 he

declared, being perhaps influenced by Serv^ET, that he

could not understand how it was possible for the blood, even

in very small quantity, to transude from the right to the

left side of the heart through the thick, firm substance of the

septum.* Important progress is shown in his description

of the abdominal walls and of the stomach, the liver, and

the male and female sexual organs. He was acquainted

with the corpora cavernosa and the seminal ducts, refers

to the vesicidaz seminales, and discussed the changes which

the uterus undergoes in pregnancy. He devoted great care

to the examination of the brain, drew attention to the

distinction between the gray and white substance, and

noticed the corpus callosum, the septum lucidum, the

pineal gland, and the corpora qiiadrigemina.

The discoveries of Vesalius aroused an unprecedented
amount of attention. Not only in medical circles was

astonishment felt at the boldness with which he pointed out

the erroneousness of what people had hitherto considered to

be true. Those who revered the ancients, and pinned their

faith upon received authority, persecuted him in the most

violent manner, headed by his former teacher SVLVIUS,

who, making a poor enough joke upon his name, called

him Vesaxus,—a madman, who was contaminating Europe
with his poisonous blasts.f The discoveries of VesaliuS

were improved upon and extended in many directions by

his contemporaries EUSTACHIUS and Faloppius. The

* II. T01.1.IS in the Biolog. Ceiitialblatt 1885, Bd. 5, S. 474 <•.' seq.

t Jacob. Sylvius: Vcsani cujusdam ca'.umiiiarum in Hifip. c-t G.ilen

depalsio, Paris 1551.

\
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former occupied himself with the structure of the kidneys,

and made mention of the excretory tubes (ducts of

Bellini)."^ On the other hand, the discovery of the valve

named after him at the opening of the vena cava inferior

into the auricle is wrongly ascribed to him, for it was

known at an earlier period. But he improved the know-

ledge of the organ of hearing, observed the tympanic

muscles, the spiral form of the cochlea, and the trumpet-

shaped tube which bears his name to the present day ;
he

also left an excellent description of the base of the brain.

Faloppius, the gifted pupil of Vesalius checked with

scrupulous care the discoveries of his teacher, correcting
and completing them by a multitude of new facts.

With Vesalius he was the greatest contributor to the

reformation of anatomy. He furnished valuable informa-

tion upon the development of the bones and teeth, described

the petrous bone more accurately, enriched myology by
admirable descriptions of the muscles of the external ear, of

the face, of the palate, and of the tongue, made explicit

statements upon the anastomotic connections of certain

blood-vessels, for instance of the carotid and vertebral

arteries, and discovered the nerviis trochlearis. We owe
to him some advance in the anatomy of the organs of sense.

He instituted accurate investigations upon particular parts

of the organ of hearing and of the eye, by which he was able

to give fuller information upon the ligamentum ciliare, the

tunica hyaloidea, the lens, and other anatomical points. So
too in the case of the female sexual organs ;

the oviduct

{known in anthropotomy as the Fallopian tube) has im-

mortalized his name in anatomical terminology.
Of the remaining anatomists of this period the following

rendered services to the development of their science :

IngrasSIAS, by his labours in osteology especially by his

discovery of the stapes and of the inferior turbinated bone,

Aranzio, who made researches into the anatomv of the

foetus, VaroLIO, of whom the pons reminds us, by his

* Bu KGGH.ivE Op. cit. p. 201 et seq.
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examinations of the brain and nervous system, VOLCHER
KOYTER by his contributions to the history of development
and to pathological anatomy, FabriziO AB Aquapendente

by the first complete description of the valves of the veins,

Casserio by his labours upon the organs of voice and of

hearing, ADRIAN VAN DEN Spigel who gave his attention

chiefly to the liver, a lobulus of which still bears his name,
Salomon Alberti by his description of the lachrymal

apparatus, and Peter Paaw who was the first to draw

attention to the racial varieties of the skull,*

The progress made by physiology at this period was not

so great : which was but natural
;

for the existing facts of

anatomy had to be firmly grasped before men could venture

to ask the meaning of them. But at least, the fruitlessness

of mere speculation was recognized and recourse was again

had to the method of inductive investigation, already

pointed out by ARISTOTLE. Thus EUSTACHIUS injected

water into the renal arteries, with the object of studying

the formation of urine.t

Highly indicative of the complete change effected in the

way of thinking among medical investigators are the words

of Realdo Colombo, that a man learns more in one day by
the dissection of a dog than by continually feeling the pulse

and studying Galen's writings for many months together.^

Michael Servet and Realdo Colombo, the prosector
and of Vesalius his successor in the professorship of Padua,

were the first to correct the old mistake that the blood

passes through the septum of the heart from the right side

to the left, and hinted at the passage through the lungs.

To which of the two the priority of this discovery belongs
cannot be decided with certainty, although innumerable

probabilities point to Servet. § For the rest, neither the

* K. Spri:ngel: Versuch ciner pragmat. Geschichte der Arzneikunile,

Halle 1827, iii, 64 ei srq.

t BAitrii. KcsTACHius: Dc rciiuni structura, VciKt. 1564, c. 37, 4C).

X Hkai.do Colombo : De re aiiatomica, Venet. f^-,g, lib. xiv, p. 258.

§ n. Toi.i.iN in the Dcutschen Arcliiv f. Gcsch. d. Med., Bd. \ii, 188.^.5.

171 it seq., and in VincHow's Archiv, Bil. 91, S. 39 el srq.
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one nor the other stated clearly and unequivocally how the

passage of the blood is effected from the pulmonary artery

to the pulmonary veins. The triumphs of physiology did

not begin until the 17th century, when experimental investi-

gation was crowned with success by the discovery of the

circulation of the blood.

The progress made in anatomy was bound to exert a

stimulating and helpful influence upon surgery, as being the

branch of medicine chiefly concerned with the structure of

the human body. The methods of operating employed by the

surgeons of antiquity were partly forgotten, or only practised

by a fewwho preserved the knowledge of them as a secret which

thevtransmittedtothenarrowestcircleof theirfriends. Itwas

thus necessary that they should be discovered afresh, which

task was accomplished by certain gifted practitioners who
were led to this work by the need of improvement in the

methods hitherto used. The revival of the study of ancient

writings had but a limited effect in this direction, for the

unlearned wound-doctors were, as a general rule, not at all

in touch with literature, and the educated doctors frequently
lacked the practical knowledge necessary to form an opinion

upon the experiences bequeathed by the ancients.

The introduction of fire-arms into warfare was of extra-

ordinary importance in its effect on the development of

surgery. While up to this time the wounds to be treated

were chiefly cuts or stabs, now gunshot wounds stepped
into the foreground. Symptoms hitherto entirely un-

known resulted from wounds produced in this way.
The writings of the ancients naturally gave no informa-

tion upon these matters. Surgeons were, therefore,

I obliged to make observations for themselves, and to

accumulate experience ;
to form opinions of the nature

of gunshot wounds and of the way to treat them. This

had a most powerful influence in promoting their emanci-

pation from traditional authority and their intellectual

independence. The excessive amount of disturbance

induced by gunshot wounds and many complications and

^
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sequelx which were observed to attend them, aroused the

suspicion that other circumstances, besides the mechanical

wound, were operative in these cases. So the surgeons
came to form the conjecture that the serious results of gun-
shot wounds were produced by burning and poisoning, and

they explained this by the nature of the materials, namely

powder and lead, which were the immediate agents in

causing the wounds. In order to render the supposed
influence innocuous they treated gunshot wounds with

stimulating" and caustic applications. This method of cure

obtained general acceptance until a lucky accident smoothed

the way for more correct knowledge. After a battle there

happened to be a scarcity of hot oil for cauterizing the

wounded. The famous French surgeon AmbroISE Pare
who has described the fact in a very clear manner,^ used

instead of it merely a dressing of simple soothing oint-

ment and awaited with anxiety the result which should

follow this procedure. Who can describe his astonishment

when on the next morning he found the wounds he had

treated in this way present a good appearance, being
neither painful nor inflamed nor swollen, whereas other

wounds, which had been cauterized in the old way, had

become so ? Repeated trials confirmed this experience
and the successes which were obtained by this simple
method of treatment led to cauterization—inconvenient

alike to the patient and the doctor—being gradually laid

aside. Pare and Maggi also made the statement that gun-
shot wounds are not attended with burning since musket

balls can be fired on to sacks iillcd with gunpowder with-

out causing its ignition.t

In any case, however, the kind of wounds caused by the

new method of carrying on war was essentially changed.
The missiles produced great destruction of the bones which

* CEuvres d'.^mbroise Pahe ed. par J. F. Maloaigne, Paris 1840, T. ii, p.

127 ft s(q.
— Le Paulmier: Ambroise Pare tl'aprcs dc iiouvcaux documents,

Paris 188.V

t QLuvres d".\mbii. Pahe op. cil. T. ii, 134.
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were seldom if ever Implicated in wounds caused by the

weapons in use at an earlier period. Amputation, but

seldom practised before, was now frequently required.

With increased experience the surgeons acquired great

certainty in performing these operations and began ta

improve upon the methods till then in use. The chief

mistakes made were that surgeons had a tendency to post-

pone them too long, to perform them when the soft parts

were unhealthy or gangrenous and to cauterize the stump
with the hot iron or with hot oil in order to arrest the

bleeding, and to remove the necrotic tissue. Important steps

in advance were therefore made, when BOTALLO demanded

the prompt performance of amputation, as soon as signs of

threatening gangrene presented themselves, and again when

surgeons once more began to make the separation in the

healthy parts, and finally when HanS VON GerSDORF, who-

was able to boast that he had performed about 200 ampu-
tations, covered the stump with moistened bladders and

applied cooling dressings, in this way securing for the

stump a sufficient covering of skin and soft parts which by
the employment of the hot iron used to be too extensively

destroyed. To prevent the danger of profuse haemorrhage

during the operation, the limb was constricted with band-

ages above the line of incision. By the pressure on the

blood-vessels and nerves caused by the bandages, it was

hoped, as A. Pare states,^ not only to prevent haemorrhage,
but also to diminish the pain and to bring about a local

anaesthesia. Lis^ature of the arteries which was again

recommended by A. Pare t afforded the greatest security

against the threatening haemorrhage.
This method, as has been said, was already known to the

surgeons of ancient times ; in the middle ages also it was

occasionally employed by certain distinguished operators.

* CEuvres d'Amhr. Pare op. cil. T. ii, p. 222.

t CEuvres d'Ambh. Pare op. cit. T. ii, 226 et ^r^'.— Adamkiewicz : Die

mechaiiischen Blutstillungsmittel bei verlttzten Arterien von Paro bis auf die

neueste Zeit, Wurzburg 1872.
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Pare states that he was led to the attempt to ligature

vessels by the study of Galen : he reintroduced this pro-

cedure for the first time in an amputation in the lower part

of the thigh, in the year 1552. He afterwards adopted

ligature en masse in place of that of isolated arteries, tying
the nerves along with the vessels. The belief was that in

this way the discharge of the "nervous spirit" was pre-

vented. For secondary haemorrhage the arterial trunks

were compressed by the external application of the lingers ;

mention is also made of a method which, in the somewhat

obscure description of it by A. Pare, appears to answer to

ligature in continuity.

Amonor the diseases liable to occur as the result of

wounds erysipelas, hospital gangrene, diphtheria, pyaemia,

trismus, and tetanus were noticed.^

The technical procedure in lithotomy underwent a marked

improvement in the i6th century. The method in use up to

that time, described by Celsus and simplified by Paulus

Aegineta, was amended by passing into the urethra, before

the operation, a curved hollow sound shaped like a catheter,

the convexity of which abutted on the perineum. As the

incision in i\\e pars membranacea was made on the groove
of this sound, the hand of the operator took a more certain \

direction—a matter of great importance for the result.

This procedure was called the operation with the large

instrument, and Bernardo di Rapallo was looked upon
as its discoverer. It became more generally known through
Mariano Santo. The disadvantages which sometimes

accompanied perineal lithotomy, namely, suppuration of

the prostate and of the ejaculatory ducts with the

impotence arising therefrom, but above all things the I

impossibility of removing by the perineal wound either
'

very large or encysted stones, suggested the idea of
\

* F. WuRTZ : I'ractica dcr Wundartzney, Basel 1642, S. 271, 538, C4:; ct seq. |—Til. Bii.LUDTii : Histurische Studicii .iiber die Beurlhcilutig uiid Bcli.uulluiig
'

der Schusswundcn, Berlin 1859, S. 15 el seq.
—VVolzundokff im Deulschca

Archiv f. Gesch. d. Medicin, Bd. ii, S. 23 et^>eq, ; Leipzig 1879.

i
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going in search of the stone from above by an incision

over the pubic symphysis.* PlERRE Fran'CO performed

high lithotomy for the first time in 1560 with success

on a child aged two years after having made a vain

attempt to remove the stone, which was the size of a

hen's egg, by the old method. He felt himself especially

induced to operate in this way as the bladder protruded
forwards with some firmness. ROUSSET gave afterwards

the very reasonable advice, that the bladder should be filled

with water before proceeding to the operation. The high

operation had also many dangers attached to it, which

rendered its success questionable. PlERRE Fran'CO

recognized this fact and in consequence practised perineal

lithotomy again, introducing a new method. In this the

incision upon the curved staff introduced into the bladder

was carried sideways from the raphe and prolonged through
the prostate. Lateral lithotomy, as this procedure w^as

called, had at least the advantage that bv it stones of con-

siderable size could be removed. P. FRANCO made the

remark, that calculi in the female sex are frequently
removed by simple dilatation of the urethra. Lithotrity

had nearly fallen into oblivion. A. Benedetti stated that

some surgeons crushed the calculus with iron instruments

without making any incision, but he did not treat of this

procedure at any length, t PROSPER Alpixi J described

a particular method which he had learnt in Egypt. It con-

sisted of squeezing the stone by pressure from outside into

the urethra, which had been dilated.

Surgeons sought to effect the cure of hernia by long
continued lying on the back or by trusses: and not unfre-

quently the operation for radical cure was decided upon.
For this, in inguinal hernia the sides of the opening were,

* C. B. GiiNTHER: Der hohe Steinschnitt seit seinem Ursprunge, Leipzig

185 I.

t Al. Benedictus : Omnium a vertice ad calcem morborum signa, causae

etc., Basil. 1508, lib. xxii, C. 48.

+ De medicina /Egyptoram iii, C. 14.
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after returning the prolapsed bowel, sewn together with

gold or lead wire or thread. Great credit is due to

Ambroise Park in that he limited as far as possible

operative interference to cases of strangulated hernia.

Only in such cases did he perform regular herniotomy.
It is true that other surgeons, as P. FRANCO and ROUSSET,
did the same ope^ration before him

;
but the procedure

was laid upon a scientific foundation first by A. Pare
and a prospect was, in consequence, held out to

patients with this affection of being cured, whereas at an

earlier time they were generally left to their fate."^ The

operative relief of urethral stricture by forcible division

with a knife, known at an earlier period to surgeons of the

time of the Roman Empire, was rescued from oblivion by
A. Park. Bougies, also, were made use of in these affec-

tions, and were smeared with appropriate medicaments
;

these were especially recommended by Laguna.
The knowledge of plastic operations had in the i6th

century long ceased to be a secret of the empirics of

Norcia and Preci. Several able surgeons devoted them-

selves to them, and acquired great skill in performing them.

Gaspare TagliaCOZZI, Professor at Bologna, obtained the

greatest success in this branch of surgery and has left a

thorough description of the procedure.f To replace the

loss of substance he employed the skin of the upper part

of the arm, like A. Branxa before him. From all parts of

Europe patients came to him to be operated on. The

story that he had at one time in his hospital 12 German

Counts, 19 French Marquises, 100 Spanish Grandees and

one English Esquire, who had all lost their noses through
dissolute living and desired fresh ones from him, J if only a ,

witty anecdote yet shows how widely spread his fame as an
j

operator was. TagliacOZZI earned but small thanks for
j

i

* E. Albert: Die Herniologie der Alten, S. 180 et seq.
—A. Gyergyai in

j

the Dcutsclicn Arch. f. Gcsch. d. Mcdicin, Leipzig 1880, Bd. iii, S. 326 el seq. ]

+ Do chirurgia curloium per insitionem, Ed. Tiusciiel, Beiol. 1831. !

J J. Bickerstaff: '1 l;e 'lattlcr, Ltndon 1723, iv, Nc. 260.
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his philanthropic actions. A narrow fanaticism saw in his

attempts to restore the loss of nose or lips a presumptuous
interference with the rights of the Creator. After his

death, the pious sisters of the monastery, in which his

earthly remains had been laid, heard during several weeks

a voice crying
" Tagliacozzi is damned !

" At the instance

of the clergy of Bologna his corpse was taken from the

grave and reinterred in unconsecrated ground.* Silliness in

matters of faith such as that manifested in the i6th century
finds an excuse in the low state of civilization of the period.

We of the 19th century however are not at liberty to treat

such displays with laughter and contempt; for when, about

40 years ago, the employment of ether was suggested in

difficult labours to produce anaesthesia the English zealots

rose angrily to oppose it, appealing to the words of the

Bible in reference to woman, "In sorrow shalt thou bring
forth children !

"

Besides TAGLIACOZZI, other surgeons like Griffon of

Lausanne and CORTESI of Bologna made themselves known

by their successful rhinoplastic operations. The loss of

the nose was not only the result of disease, generally

syphilis, but sometimes was consequent upon an order of the

magistrates. This punishment was by an edict of the

Emperor Frederick III. imposed upon adulteresses and

mothers who prostituted their daughters. The Municipal
law of Augsburg of the year 1276 decreed that "vagrant

girls or '

Hiibschlerinnen/
"

as they were called, should

have their noses cut off if they roamed about the streets

during Lent or on Saturday night, except when distinguished

foreigners were present in the town.f

Ophthalmic surgery did not take any remarkable share

in the progress made by other branches of surgery at this

period. It lay almost entirely in the hands of itinerant

* A. CoftRADi : Dell' antica autoplastica italiana, Sep.-Abdr. 1874.

t Huillard-Breholles : Hist. dipl. Fried. U, np. cit. iv, p. 168, 170, lib.

iii, tit. 74, 80.—Lammeut: Zur Geschichte des biirgerlichen Lebens op. cit.

S. 76.

X
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quacks who often undertook with audacious boldness the

most serious operations without possessing any knowledge
of the structure of the eye or of the nature of the diseases

they were treating. When one of these gentry, who

shortly before had been a serving man, was asked how^ he

could be so confident as to operate on cataract, he replied

that the patient had nothing to lose for if the operation

miscarried he only remained blind as he was before.

Midwifery also was during the first half of the i6th

century completely neglected. How small the knowledge
of doctors on this subject was at that time is shown by the

text-book for midwives published by EUCHARIUS RoSLIN in

15 1 2 under the title
" The Pregnant Woman's Rosegarden."

This contains incredible mistakes and representations of

various positions of \k\ft foetus in iitero which can only have

been fabricated by a fertile fancy, and never actually

observed. His imitators, Walther Reiff and JACOB

RuEFF, citizens and engravers of Zurich, known too as

authors of religious dramas, were in much the same

position. Even more insignificant was the work of L.

BONACCIUOLI, professor at Ferrara, which was dedicated to

LuCREZIA Borgia and in which among other things it is

stated that sometimes 70 or more foetuses escape at the same

time from pregnant women
;
the author appears to have

confounded them with intestinal worms. "^ With the im-

provement of anatomy and surgery a prospect was opened

up of midwifery also being for the first time placed on a

scientific foundation. Here again it was Ambroise Pare

who initiated more correct views and better methods of

treatment. He settled what should be considered indications

for turning
—a procedure known in ancient times though

hitherto but little used—and gave directions for its per-

formance.f It was owing to him that from henceforth it

secured for itself a permanent position in operative mid-

wifery. His doctrines received a wider development and

* E. C. J. V. SiEBOLD np. cit. ii, 17.

t Oiuvres d'Ambkoise Pare, ed. Mai.gaigne, T. ii, 628 el seq.

J
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a firmer foundation at the hands of PlERRE FRANCO and

Jaques Guillemeau. The former recommended for

extracting the child, that a speculum having three branches

should be introduced into the vagina : into this he endea-

voured to guide the head or the feet of the child. He
thus came near to the discovery of the midwifery forceps."^

Guillemeau was acquainted with placenta previa without

however understanding how it arose and he performed an

accouclicment force o\\ the daughter of A. Pare. Caesarean

section was undertaken on the living ;
but it appears in

several cases, of which mention is made, to have been a

question merely of abdominal section in extra-uterine

foetation. Thus Bauhin relates that JACOB NuFER, a

Swiss gelder, in the year 1500 opened the abdomen of his

wife who was pregnant
"

in the manner in which he was

accustomed to do it in the case of swine "—and this after

13 midwives and numerous surgeons had attempted in vain

to deliver her in the natural way.f In this case he is said

to have given exit to a living child after the first incision.

But on the other hand some cases must be referred to

Caesarean section proper. :{:
Recourse seems to liave been

had to this operation even more frequently than was

necessary; A. Pare cautioned surgeons against this and

referred to the dangers of the operation. But people were

not sufficiently advanced in knowledge to be able to define

the conditions under which it is proper to undertake

Caesarean section although the works of Aranzio on con-

traction of the pelvis perhaps afforded to doctors some

suggestions upon the subject.

The spirit of criticism was aroused also in other depart-
ments of medicine and shook men's faith in doctrines and

processes which relied for their support upon prevailing
authorities. PlERRE BrisSOT pronounced it to be wrong, in

* SiEBOLD up. cil. ii, 83.

t SiEBOLD op. cil. ii, 94 e^ seq.

X SiEBOLi) op. cil. ii, 106 el seq.
—O. W.\ciis: Der Wittenberger Kaiserschnitt

%oa 1610, Leipzig 1868.
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inflammatory diseases, to bleed at a point remote from the

affected part, as was customary at that time, and on the

contrary performed the operation in its vicinity. His

opponents, holding fast to the old opinions, attacked him

vehemently on this account and affirmed that his innovation

was as dangerous for the body as the religious belief of

Luther was for the soul."^ More important than all these

disputes about the method of bleeding was the fact that in

consequence of them doubts arose whether bleeding itself

w^as always requisite in particular cases. About the same

time Michael Servet combated the erroneous doctrines

concerning the concoction of the juices. Moreover the

exaggerated importance which men attached to the pulse

and to the character of the urine, experienced a reasonable

and necessary limitation. Unprincipled adventurers and

ignorant empirics made such things the means of intoler-

able abuses. The urine-glass formed, as it were, the token

of the doctor as may be seen in the pictures of the Dutch

school and was said to give information upon the most

secret and wonderful things. It was only likely that

honourable doctors and men of intelligence not in the

profession, like the Bishop DUDITH of Horekowicz, should

turn from these practices and strive to obtain a scientific

treatment of the subject of the urine. But in truth any
such treatment could only be undertaken with success

when chemistry had attained to a higher development.
No one effected more in this direction during the i6th

century, than ThEOPHRASTUS BOMBASTUS PARACELSUS,
of Hohenheim. This man, who forms one of the most

remarkable figures in the history of civilization, by some I

unduly honoured and by others overwhelmed with scorn

and hatred, has but seldom been judged correctly and

without prejudice. He was of a nature like Faust'S:

while fastening his eyes on the highest and noblest objects, I

he suffered shipwreck in consequence of his bold, ambitious

• K. Shrengei.: Geschichte der Arzneikunde iii, 176 after Moiieau : De

miss, sanguin. in pkurit., Paris 1630, p. 102.

1
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plans and, in the strife with the conditions which surrounded

him, lost all
;

lost even himself. But these sad facts

cannot rob him of the credit of having rendered a great

service to medicine in combating the theory of juices

as held by the ancients, and in being the first to give ex-

pression to the thought that the processes of life are of a

chemical nature, and that chemical changes form the con-

ditions of health and disease. He recognized the falsity of

the doctrine derived from ancient times that the heart is the

source of heat, and said that every part of the body con-

tains its own source of heat.^ He referred to the analogy
between gout and calculous diseases, saying that both are

characterised by the deposit of solid material, and he

recommended the use of alkaline waters in these cases.

The internal employment of various chemical, and especially

mineral, substances w^as first attempted by him. To this

category belong mercury in different forms, several combi-

nations of lead, antimonial -medicines, precipitated sulphur,

sulphate of copper, ferric oxide, and other preparations of

iron. Paracelsus declared that the task of chemistry
was not the fabrication of gold, but the production of

medicines. He devoted diligent study to that science,f
and was the first to avail himself of tincture of galls for

determining the presence of iron in mineral waters.

The evil results entailed by the too long continued use

of certain minerals—as, for instance, mercury
—did not

escape his notice. He had learnt to recognize them among
the workmen in the mines of Idria. In the same way he

described the effects of arsenic, and the diseases to which

miners are exposed in smelting many metals. In taking

chemistry out of the hands of the alchemists, and in making
it useful to medical science, he gave an incentive to the

treatment of it in a scientific manner, and to the founda-

tion of a medical chemistry.
The effects of these circumstances were seen in pharma-

* Paracelsus : Paramirum, Lib. i.

t Kopp: Gesch. dec Chemie op. cit. i., 96.
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cology. Numerous remedies which had been ahnost or

completely forgotten were once more called to mind, and

new ones were discovered. At the same time the pharma-

copoeia was much enriched by the addition of drugs intro-

duced from America. The Emperor CHARLES V., by the

advice of Vesalius, made use of a decoction of china

root {smilax china) when he lay ill with the gout. Guaia-

cum enjoyed a great reputation as a specific remedy for

syphilis. Ulrich VON HuTTEN, who himself suffered for

many years from this disease, has given a complete des-

cription of the effects of guaiacum."^

In the domain of internal medicine, the spirit of inde-

pendence awakened by the struggle against the faith in

authority brought forward a number of observations which

contributed largely to the knowledge of diseases. Syphilis,

which at this period was of unwonted virulence, and spread
like an epidemic

—on this account being considered a new I

disease which had reached Europe from the newly dis-

covered countries across the ocean — had a startling light

thrown upon its real nature by the establishment of genetic

relations between the primary local affection on the one

hand, and the ensuing secondary and tertiary symptoms on

the other. Numerous treatises dealt with the course,

symptoms, and treatment of this affection, and took into

consideration every aspect presented by the disease.

The first contributions upon scurvy date from the same

period. VaSCO DE Gama in his expedition of 1498 lost no

less than 55 of his ship's company, who succumbed to this

disease.t I he appearance of it was also observed in the

maritime countries bordering on the North Sea and Baltic

and in certain other districts.

So too, at the end of the i6th century the earliest

* U. V. IIuttkn: Dc Guajaci mcciicitia, Mogunt. i5i<;.
— F. F. A. Potion:

Livre du chevalier allcmaiid Ulrich de Hutten sur la maladie fran9aise,

Lyon, 1S65.

+ A. Hinscii : Handbuch derhistorisch-geographischen Pathologic, Stuttgart

1883, ii, 358 et se(j.

i
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accounts are given of spasmodic ergotism
—

Ergotismus
convulsivus—whicii was distinguished both by its symptoms
and by its geographical distribution from the gangrenous
form of the same toxic affection and which in earlier times

was commonly designated Ignis sacer.

In consequence of the careful study of the symptoms of

disease and the progress of medical science it gradually

became possible to separate the multifarious nosological

conceptions commonly formed of leprosy and plague and

to apportion them to the various diseases from which they
had been taken. As a result of this, along with various

affections characterized by eruptions on the skin, the typhus
and typhoid fevers gained an independent place in scientific

pathology. Frescatorius, the most distinguished epidemi-

ologist of the 1 6th century, published the first description
of exanthematic typhus. Baillou left the first unmistak-

able account of whooping-cough and croup. Besides these

works of fundamental importance, the literature dealing
with individual cases deserves to be mentioned, being of

great significance in the development of medical science.

Particular observations are even now full of interest, such

as those upon gallstones by A. Benedetti
;
the descrip-

tion, illustrated by a drawing, of the renal calculi of the

Duke Albert V. of Bavaria to which popular superstition

assigned the form of Jesuits' heads j."^ the case narrated by
F. Valleriola, in which a pistol-ball, which had penetrated
the abdomen, was after a certain period passed per amitn

without producing any further complications ;t the report
of a case by DODON.^US, who at the post-mortem exami-

nation of a French prince, for long a sufferer from urethral

discharge and pain in the region of the kidneys, found

suppuration of the ureters and induration of the kidneys ; J

the experiences of Feijx Platter in the treatment of

mental diseases and his outspoken expressions against

* CREDEand DisTEL in Virchow's Archiv, Bd. 96, S. 501 et seq.

t Observat. medicin. lib., iv, c. 9. Lugd. 1605.

X Medic, observat. exempla rara, H aiderwyk 1521, p. 72, c. 41.
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coercive measures and the confinement of the insane in

prisons ;
and many others.

It has been possible here only to glance at the rich

acquisitions made by medical science in the i6th century:
for a complete description of particular lines of progress
would carry us too far and is not the task of the writer of

this work. The examples adduced are sufficient to indicate

how the spirit of the age was reflected in the development
of medicine.

THE UNIVERSITIES IN THE SIXTEENTH
CENTURY.

The intellectual life, thus developing itself with unexpected

energy, resulted in the foundation of numerous universities.

In Spain and Portugal, which countries in consequence of

the discoveries across the ocean were pressed into the fore-

ground among places of public interest, academies were

founded at Toledo (1520), Baeza (1533), Compostella (1534),

Granada (1540), Ossuna and Gandia (1549), Almagro (1552),

Orchuela (1555), Tarragona (1572), and Oviedo (1580) ;

universities arose even in the new world, at Lima (1551)

and Mexico (1553). But in the evolution of science the

importance of these was but small. They quickly sank

into oblivion when Spain, destined by fate to play the part

of the leading maritime power, had, through the short-

sighted ecclesiastical policy of her rulers and the narrow-

minded priest-ridden character of her people, fallen pre-

cipitately from the political height which she had attained.

England and the Netherlands, stepping into the place of

Spain, soon came to rule the trade and intercourse with

the countries across the ocean, and knew better how to

make use of the advantages of their position. Their pros-

perity grew apace, and they became the wealthiest countries

of the world. They united in their posses.sion the riches of

America and the treasures of Asia; for even the Oriental

trade, which had hitherto found its way across Italy, now
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adopted another route and reached the coasts of Great

Britain, Holland, and North Germany by sea. These facts

afford the explanation of the remarkable phenomenon that

the last mentioned countries from this time forth played an

important part also in the scenes of intellectual life, in art

and science, while, on the other hand, they throw light upon
the decline of Italy, which began at this period, and became

clearly evident at the conclusion of the 17th century. Italy

contained in the i6th century only two academies, those of

Macerata (1540) and Messina (1548).

In France universities were founded at Rheims (1558))

Douai (1561), Besanyon (1564), and Pont-a-Mousson

(1572).'^ To these, the universities of Lausanne (1536)
and Geneva (1569), situated in French Switzerland, were

added. Moreover, King Francis I. founded the College
de France, where lectures were delivered gratis, which

everyone was free to attend. Among the twelve richly-

endowed professorships one was devoted to medicine. jC
In the British islands Edinburgh (1583) and Dublin (1591)

possessed each a university. Similar institutions arose in

the Netherlands at Leyden (1575) and Franecker (1585).

On the eastern boundaries of civilization Wilna (1597) was

made the seat of an academy. The number of German
universities was also considerably increased. As early as

at the Diet of Worms in 1495 the Emperor MAXIMILIAN I,

issued an order to the Electors that each should found an

academy in his own country. What the Electors effected, that

also the other territorial lords desired to achieve if it was in

any way possible. And in this manner a number of univer-

sities were created, many of which were scarcely in pos-
session of the barest necessaries for their existence, in

1502 the Elector FREDERICK THE WiSE of Saxony
founded, with the Emperor's permission, the academy
at Wittenberg, which in the following decades formed

* TouRDFs: Originc de I'enseignement nie'd. au Lorraine. La faculte de

m(?d. de Pont-a-Mousson, Paris, 1876.
— Legrand: L'universite de Douai,

Douai 1888.
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the centre of the movements connected with relisrious

reform. The foundation of the university at Frankfort-

on-the-Oder for the Margraviate of Brandenburg fol-

lowed in 1506. The first academy which came into

existence after the Reformation, and bore a decidedly
Protestant character, was that of Marburg, in Hessen,
which was founded in 1527, but which only in 1541

received the sanction of the Emperor. And like the

Marburg university there arose that of Konigsberg, in

Prussia (1544), under the influence of MelancHTHON^
whose son-in-law, Sabinus, was its first Rector.* In 1549,

O. VON Truchsess, Bishop of Augsburg, founded at

Dillingen an educational establishment for the clergy^

which in 1554 was invested by the Pope with the rights of

a university. Afterwards it was conducted by the Jesuits,

and was abolished in i8o4.t The university of Jena

(1558) arose from the circumstance that the Elector JOHN
Frederick of Saxony desired to have a university in the

neighbourhood of his residence, when, after the unfortunate

battle of Miihlberg he was compelled to exchange his

country for that of his cousin MORITZ. His example was

followed by the Duke JULIUS of Brunswick, who in 1576

created the university of Helmstadt, which existed up to

the year 1809. The medical faculty of this university bore

on its coat of arms a crowned ox under a star.J

Academies in the dominions of the Hapsburg dynasty
w^ere founded at Olmiitz (1573) and Graz (1585), and bore

the stamp of Catholicism
; they were, however, not pro-

vided with all the faculties. The university of Wiirz-

burg, reopened in 1582 by the Prince Bishop JULIUS

EchteR, alone possessed a richer equipment for the

advancement of medical studies. For the rest, the other

newly-arisen universities had seldom more than one

medical professor. Theology always as yet occupied the

* M. TcippKN : Die Griindung dcr Univcrsitiit zu KoniDjsberg', 1844.

t Paui.skn : Geschichte <ies gcleliiten UiUcrriclits ojt.
cit. S, 268.

+ Geschichte dcr chemaligen lloclischule zu Helmsliiiit, Helmstadt 1876.
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foreground. The Protestant academies fought no less

zealously for the new faith than did the Catholic univer-

sities, under the guidance of Jesuits, defend the authority
of the Pope. No one who did not adhere to the Lutheran

belief was tolerated at the academy of Helmstadt. The
Duke of Brunswick, in 1584, declared to the General

Consistory that it was better that such people should "
go

straightway to the devil than that they should sully and

contaminate his churches and schools.""^ However, it was

already a great advance in the direction of tolerance that

he only -wished those of another faith, in the world to come,
and did not use force to help them on the road thither.

Unfortunately this occurred only too often even under the

rule of Protestantism, as, not to mention the cruel and

bloody persecutions of which England and the countries

subject to her were the scene, the example of the unfor-

tunate Michael Servet testihes, who, on the prosecution
of Calvin, came to the stake at Geneva owing to his failure

to comprehend the doctrine of the Trinity in Unity of the

Godhead.t

The effect of the split in the Church upon the univer-

sities, which attached themselves to the movements of

religious reform, manifested itself first by the act of shaking
off the yoke of Rome and by a removal of direct papal
interference. But ecclesiastical influence was not thus

abolished
;

Protestant theologians merely stepped into the

place of their Catholic predecessors, making their rule

oppressively felt in many countries—for example, in

England
—and extending their control in an unjustifiable

manner over all possible paths of intellectual life. A freer

spirit animated the Protestant academies of Germany.
The priesthood of the new Church here won less power
and developed gradually into an organ of the State Govern-

* Paulsen op. cit. S. 178 following E. L. T. Henke; Georg Calixtus

und seine Zeit, Halle 1853.

t W. E. H. Lecky: History of the Kise and Influence of the Spirit of

Rationalism in Europe.



3l6 RECENT TIMES.

ment, which, on grounds of political expediency, was

obliged to avoid brutal outbreaks of religious intolerance.

In France the control of the universities and generally of

the whole system of education by the State was gradually
introduced by the energy of the governments, just as in

the Protestant countries of Germany it came about under

the influence of the Reformation.

In the Catholic countries of Germany this process
was only accomplished in the i8th century, and in

other States, as in Italy, only in the 19th. It resulted

in the introduction of many changes in the organiza-

tion of the universities. The dignity of Chancellor, if

not entirely abolished, was conferred upon high officials

or trusted friends of the Government, and the charter was

no longer conferred by the Church but by the State. The

cosmopolitan character of the universities ceased to exist

at the same time
;

henceforth they were no more than the

highest educational establishments of the State, and their

academical degrees were no longer, as formerly, of value in

all countries of Christendom, but only in a narrowly-defined

political district. The unlimited freedom which the learned

professions enjoyed in the middle ages was done away
with, and a system of tests gradually became developed
which recognized knowledge only when it had been acquired

in particular training grounds. The financial condition of

the universities of Germany and of several other countries

which attached themselves to Protestantism sustained as a

general rule a great revolution. The Professors lost the

prospect of an increase of their incomes by the acquisition

of fat benefices. The slight rise in their stipends which

resulted from the secularization of the Church property

afforded but a poor compensation. Everywhere it was

felt that the secure support afforded heretofore by the rich

pecuniary possessions of the Church now no longer existed.

How insignificant was the amount demanded at that time

for the support of a university is shown by the annual

budget of the academy of Tubingen for 1541-42. The
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income reached 5,176 florins, the expenditure 4,853 florins
;

in the latter were included the stipends of three professors

of theology, six of law, two of medicine, and ten of the

liberal arts, the amounts varying from 4ofl. to 20ofl., in all

2,394fl.-^

The requirements of a small university of that period
were not great, as is seen by the example of Greifswald

where the whole extent of the university was included in a

single house. It consisted of three lecture-rooms, the

senate-chamber, a stall for the trade in academical books,

the library, the chamber for the records, dwelling rooms for

two professors, several apartments where students lived,

and the prison in the basement. t The Catholic academies

were in a more favourable position in this respect. Pope
Julius III., in the year 1553 promulgated a bull by which

it was made legal to grant spiritual benefices to secular

professors,
—a practice, indeed, which had long been sanc-

tioned by usage and passed over in silence. The celibacy

of university teachers became, in consequence of this,

objectless, and gradually ceased to be observed even in

Catholic countries. In Protestant academies it was naturally

done away with
; yet custom had such a powerful effect

that in Tiibingen, for example, the usage was still adhered

to, and celibacy was demanded ev^en of the professor of

medicine, long after the university had become Protes-

tant. The salaries of the professors differed in different

countries and in the various faculties
;
those of the pro-

fessors of medicine, as a rule, were on a lower scale than

in the case of the theologians and jurists. In Paris each

professor of medicine received in 1505 twelve livres a

year.:|: In Konigsberg, in the year 1544, salaries of 200 and
of 150 florins were given to the two teachers of. medicine. §

* F. Paulsen in Sybel's histor. Zeitschr. 188 1, Bd. 45, S. 278 et seq.

t F. Paulsen np. cit. S, 304, 407.

I Ha'zon op. cit.

§ D. H. ARNomr: Historic der Konigsbergischen Untversitat, Konigsberg
>746.-

: , .
• •--..
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la Heidelberg before the Reformation the three professors
of medicine drew the yearly stipends of i8o, i6o and 140

florins. In 1588 these were raised to 270, 180 and 170 fl.,

and in addition, each professor received free lodging, a

tun of wine and twelve measures of corn a year.'^ The
Duke William of Bavaria in 1537 established in Ingol-

stadt a teacher of law with the stipend of 300 fl. This

was the highest salary paid at that time at a German

university.t

The students, as a body, were in like manner powerfully
influenced by the great events of the time. The struggle

against authority opened up along all lines of attack, the

study of humane learning seeing its ideals in the uncon-

strained life of the ancient v^'orld, but above all the division

in the Church, engendered a spirit of freedom and liberty

which sometimes rose in revolt against every interference

with complete independence. The records of the Senate

of the university of Tiibingen contain remarkable notes for

the history of manners among the students of the i6th

century. Thus in a letter of the year 1564 addressed to

the Senate the nuns of Silchen complained that they were

molested by the frequent and importunate visits of the

students. Many students in Tubingen were married and

fathers of families. In 1575 the young students were for-

bidden to marry without the consent of their parents. In

1589 the Senate was informed that a widow misconducted

Jierself with the students
;
as a punishment for this she was

"chained up in a little room."| Similar excesses occurred

at \Vittenburg.§ Among the students also of Catholic

universities, as we learn from information to hand concern-

* Hautz op cit.

t Meiners: Geschiclite der Eiitstehung dcr hohcn Schuleii, Gottingen 1802.

J R. V. Mohl: Nachwcisungeii iibtr die Siiten uml das Bclrag-cn der Tiibin-

ger Studierenden wiihrend des 16 Jahrhuiiderts, Tubingen 1871.
—Jon. Huber:

Dcutclics Studciiteiilcben in Kleine Schriften, Lci()zig 1871, S. 3O4 el seq.
— B.

GiiuiiAitDT in the Zeitschr f. allgeni. Gesch. edited by Zwiedineck-SOden-

iioRST, Bd. iv, 1887, S. 962.

§ J. 1'. A. Gii.i.et: Crato von Craffthcim, Frankfurt-a-M. i860, i,
loi.
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ingthatof Ingolstadt, a rough, violent tone prevailed.'^ The
students lived partly in

" Bursen "
or boarding-houses, as they

existed in the middle ages, partly at the houses of private

people or professors. The latter found a sometimes highly

desirable source of income in housing and attendmg to

students. The son of MARTIN LUTHER kept a boarding-
house for students in Wittenberg which was much fre-

quented.t In Heidelberg it not unfrequently occurred that

the professors caused the wine which formed a portion of

their pay, to be publicly retailed ; they might safely calcu-

late upon their pupils devoting themselves to it with at

least as much assiduity as to their lectures. Poor students

were exposed to the bitterest want. THOMAS FLATTER

has given a touching picture of their miserable existence in

his autobiography. Cold and hungry, clothed in rags and

begging for alms, he, with his companions, traversed Swit-

zerland and Germany. The travelling students formed a

vagabond class which put credulity and ignorance under

contribution and in many places became a serious annoy-
ance to the country. A deep social gap divided these

beggar-students from the rich and distinguished young
men to whom, at most universities where they studied, a

privileged position was assigned. These frequently sought
to cut a figure by costly feasts and banquets, by an appear-
ance of prodigality and by excessive luxury in dress. The

pantaloons, for example, of some students used to cost

above 100 fi. : a sum, the value of which we begin to grasp
when we consider that the midday meal of the Tiibingen
students of that period, consisting of three courses and

a quart of wine, was paid for at the rate of 38 florins a

year. Laws, sermons and books inveighed against the

prodigality of the students but, as it seems, without result.

Professor MUSCULUS, of Frankfort-on-the-Oder, criticized

severely the fashion of pantaloons in a tractate bearing the

title:
" An Exhortation and Admonition against the decoy-

* B. Gf.bhardt Dp. cit. S. 957.

t Paulsen : Gesch. d. gel. Unlerrichls S. 161.
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ing, manners- and honour-compromising, pantalooning
Trousers-devil" (Frankfort-on-the-Oder, 1556). A resolu-

tion of the Senate of the Tubingen Academy of the year

1554 cautioned " the noblemen, so lately arrived here, in

respect of their unrefined and indelicate trousers
" and

called upon them "to lay aside such an objectionable and

soldiering garment."

MEDICAL TEACHING.

The changes, brought about in medical science, exercised

an influence upon medical teaching inasmuch as the

quantity of subject matter as well as the number of pro-

fessorships and the means of instruction were augmented:
the method, also, of medical education, in response to the

importance acquired by anatomy and surgery, took by

degrees a somewhat more practical direction. Events

which had occurred in the history of civilization, dis-

coveries and inventions of many kinds, likewise exercised

a powerful influence upon the system of education.

Before the discovery of the art of printing, libraries were

the rarest and costliest things. The medical faculty of

Paris possessed in 1395 no more than nine works, among
which the Continens of Rhazes was the most highly

prized. When King LOUIS XI. in 1471 wished to borrow

this work, in order to have it copied, long consultations

were held by the faculty upon the subject and they only

granted permission after the King had deposited as caution-

money 12 marks in silver and had granted a loan of 100

thalers in gold.^ Private persons could make collections

of books only by the expenditure of large sums of money.

Even so prominent and wealthy a doctor as TaddEO

Alderotti, left at his death only four books
;

in the

property bequeathed by the doctor Freidank we find no

*
J. C. SAnATiER op. cil.— KosEGARTF N (GescliiclUc derUniversitiit Greifswald,

Greifswald 1857, ii, 232) gives a catalogue of the books which in 1482 were

in the possession of the medical faculty of Griefswald.
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more than three.^ The preparation of a copy of a work

clauned years of strenuous application and demanded
attainments at that time by no means common. With the

discovery of printing a revolution was ellfected in this

respect, similar to that which in the most recent times has

been brought about by the substitution of machine- for

hand-work in the preparation of goods. The foundation

and improvement of academical libraries were by this

facilitated or, properly speaking, for the first time made

possible. The universities in this way gained an aid to

teaching which promoted the development, at once, of the

intellect and of the character. They recognized its im-

portance thoroughly, and took pains to procure the money
necessary for the acquisition of books and to regulate the

use of these collections by judicious arrangements and

instructions.t The rules of the medical faculty of Mont-

pellier in 1534 provided, that the library should be opened
at 6 a.m. in summer and at 8 a.m. in winter, and should

be closed at 4 p.m. The students were held responsible
for any injury occurring either by loss or disfigurement
of the books. J

In the 1 6th century the practice was also commenced of

providing the universities with botanical gardens. The

republic of Venice set a good example, in this respect, to

all other states by causing a botanical garden to be laid

out at Padua in 1545. § Then arose those at Pisa (1547)
and Bologna (1568) where afterwards A. Cesalpini "the

greatest botanist of his century
"
taught and worked. In

1577 Leyden acquired a botanical garden ; Montpellier in

1593. In the German academies the earliest were founded

at Leipzig (1580), Breslau (1587), Basel (1588) and Heidel-

* KiuKfiK Op. cil. i, 17.

t Prantl op. cit. i, 215.

J DuBoL'CHKT in the Gaz. hebd. des scienc. me'd. de Montpellier 1887, No.

II, p. 124. Compare also the very detailed Rules for the Library of the Ecole

de Medecine of Paris for the year 1395 in Sabatier op. cit.

§ Meveu op. cil. iv, 256 et stq.

Y
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berg (1593)-'^ At first they only served to promote
the study of medicinal plants. The teaching of botany
was combined with demonstrations on the plants, a

procedure which facilitated the comprehension of the

lectures in an extraordinary degree. Moreover, herbaria

or collections of dried plants, probably introduced since the

middle of the i6th century,f were applied to the same pur-

pose, as also were drawings of plants. Even in ancient

times care was taken to embellish botanical works with

drawings. Those of the manuscripts of DiOSKORlUES,
which are now possessed by the Imperial Court Library at

Vienna, date from the 5th century. From later times, also,

especially from the 15th century, numerous drawings of

plants have been preserved. J By the invention of wood-

and copper-engraving it became possible to multiply the

drawings at pleasure. Distinguished artists, nay, even the

master-hand of a GuiDO Reni, made drawings for the en-j

graver. Botanical literature was in the 15th and i6thl

centuries enriched with a great number of illustrated works;

of this kind.

Anatomy owed still more to the art of painting. The

most celebrated painters of this period devoted diligent

study to the anatomy of the human body. LEONARDO DA

VlNCl received instruction from his friend, the anatomist

Marc Antonio della Torre, upon the course and form

of the muscles and upon the position of particular parts of

the human body. He supplied the latter with drawings for

an anatomical work, which he desired to publish, but which

never appeared. These came afterwards for the most part

into the possession of the Biblioteca Ambrosiana at Milan

and then reached Paris; certain of them became the property
of the English Royal Family and were published by means of

engraving in the case of some of the drawings, in the case

of others by photography. § MICHELANGELO, too, occupied
* Hautz op. cil.

t Mkyeh op. cit. iv, 266 cl
svq. % Mkyf.ii op. cil. iv, 273 f^ seq.

Vasabi ; Leben der ausgezeichneteii Malcr, Bildliauer und Baumeister.

Deutsche IJbcrsetzung, Stuttgart, 1843, Bd. iii, S. 26.—H. Knox : Great Artists



MEDICAL TKACHING.
. 323

himself for many years with anatomical studies, and during

his sojourn in Rome was assisted in these by the anatomist

Realdo Colombo who provided him with the body of a

wonderfullv handsome young negro to study .^ He made

observations upon the structure of man in the vaults of S.

Spirito at Florence, and followed with great attention the

dissections at which he had the opportunity of assisting.

The report even went abroad that he made use of a

Jiving man as model when he had to represent the

Saviour upon the Cross exactly as in ancient times

a similar tale, as is well known, was told of ParrhasioS

when he painted PROMETHEUS torn by the vulture.t

Among the anatomical drawings of MICHELANGELO
mention may be made of the sketch of a dissection, and of

the picture of a human body the muscles of which are

shown after removal of the skin : the latter is characterized

•by close accuracy in its proportions. The skeleton studies

-of Rafael also are drawn strictly after nature
; they

produce a powerful effect by their essential truth and by
their fidelity of expression. Rosso DE Rossi, a pupil of

Andrea del Sarto, produced some excellent representa-
tions of the muscles and of the human skeleton, which

were multiplied by means of copper-engravings. J

Sculpture was influenced also by studies in this direction

.as is clear from the statue of St. BARTHOLOMEW preserved
in Milan Cathedral in which the muscles are shown laid

bare : this was the work of Marco AgraTE. The
anatomical plates of VesALIL'S and the drawings accom-

panying his two larger works came from the school oi

Titian and were probably chiefly the work of Jan van

and Great Anatomists, Loruion 1852.
—Choulant op. cit. p. 6 et seq.

— K. F.

H. Maiix: Uber Marc Antonio della Torre unci Lionardo da Vinci in Abhdlgn.
der Gotting-er Soc. d. Wissensch., Bd. iv, i 77 el seq.

— C. Lanckh in the Situngsber.
d. k. k. Akad. d. Wiss. Math.-Naturwiss. Kl., Wien 1867, Bd. 55, i, 637.

* A. Corhad! in Rendic. del K. 1st. Lomb. di sc. e lett., Vol. vi, ser. ii, p. 643.

t Haesek op. cit.Vi, 27.
—Choulant op. cit. p. 10 ct seq.

—Ann. Seneca:

Controvers., lib. x, c. 5 (No. 34).

X Choulant op. cit. S. 16 et seq.
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CalCKER, certain sheets and certain improvements in other

sheets being perhaps by Titian himself. It is quite

possible that, in addition to the two well-known figures

of a man and woman, he had a hand also in the title

page where VesaliuS appears performing the dissection

of a corpse in the anatomical theatre in the presence
of a large concourse of spectators. The anatomical

plates of the pre-Vesalian period have a lower value,

as, for example that of B. Passarotti—a representation
of blood-letting

—which, it would appear, served for the

instruction of surgeons and barbers.^ Albrecht DOrer
and Leonardo da Vinci published works on the pro-

portions of the human body t which were translated into

foreign languages and exercised a great influence as

is evident from the productions of several Spanish artists.

Certain anatomists, also, produced valuable anatomical

drawings. The picture which Varolius made of the

base of the brain displays contours, correct indeed if also

rather coarse, and was obviously intended for teaching.^

BereNGER of Carpi was, according to the testimony of

Benvenuto Cellini, not only an experienced physician and

anatomist, but also a skilful draughtsman. He embellished

his anatomical works with woodcuts, which kept in view the

interests of the artists as much as those of the doctors.

So, too, the myology of Cannani and the anatomical

writings of CHARLES ESTIENNE (StEPHANUS), EuSTACHIUS

and VOLCHER KOVTER, who himself made many anatomical

drawings, of the Spaniard Valverde DE HamusCO, and

again of GuiDi (ViDius), JACQUES Glillemeau, Felix

Platter, Salomon Alherti, Giulio Cassekio, and

Adrian van den Spigel were all provided with illustra-

tions.
I

Besides the anatomical drawings, which doubtless were f

• Choui.ant lip.
cil. S. .^9 et seq.

t A. W. Beckku : Kunst und Kiinstkr dcs 16 jahrhuinltits, l.tipzi;.;- i86_^,

H(i. i, 341, iv, 16.^.

;J; Choui.ant, dj).
cit. S. 69.

I
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of great value in the education of doctors, and besides

the theoretical lectures, the means of teaching most

resorted to consisted of practical demonstrations for which

opportunity was afforded by the dissection of corpses.

These demonstrations were, in the course of the i6th

century, introduced at all universities with which medical

faculties were associated. At first they were performed in

this manner :—the professor delivered from the chair

descriptions and explanations of the various parts of the

body, while the dissection itself was being made by a

surgeon or a barber. The learned doctors were frequently
of opinion that their dignity would be lowered if they
meddled personally with dissection of corpses. When
VesALIUS was studying at Paris anatomical teaching was,
at that place, entirely in the hands "

of ignorant beard-

shavers," as he says,"^
" who confined themselves to showing

the muscles of abdomen in a torn and shamefully mangled
state, but did not demonstrate any other muscles or any
bones

;
still less did they review, in any regular manner,

the arteries, veins, or nerves." GuiNTER of Andernach,t
who taught anatomy in Paris, held aloof from practical

work. VesALIUS says of him that he never used the

knife for any other purpose than that of cutting up roast

meat.

The Italian anatomists adopted a more correct method, in

performing the dissections themselves. It was no doubt

chiefly owing to this circumstance that nearly all the great
^

anatomical discoveries of that period proceeded from Italy.

The anatomical schools of that country were the best

in the world. All the prominent anatomists of the i6th

century received their education at them
; among their

professors are found the most glorious names in the history
of science. In electing teachers there was no condition im-

posed as to their being natives of Italy ;
but the ablest

* Vesalius : Epist. dedicat. to De corp. hum. fabrica.

t Concerning this teacher see E. Turner in the Gaz. hebdom. de Med.,

Paris 1881, No. 27, 28, 32.
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teaching power was accepted from any and every country.

Many Dutchmen and Germans were teachers of anatomy
in Italian academies. At the suggestion of A. Bexedetti

an anatomical theatre was founded at Bologna in the year

1490. Similar institutions on the same plan arose also

later in Padua (1548), Amsterdam (1555) and at other

academies.^ A great drawback to the development of

anatomical teaching was occasioned by the scarcity of sub-

jects, a state of things which was only very gradually

improved. Even Ves.'MJUS declared that he had so seldom

had an opportunity of dissecting the uterus of a pregnant
woman that he was really quite ignorant of the differences

existing between it and the same organ in a similar condi-

tion in the canine race.f As a student in Paris and after-

wards at Louvain he, with his companions, visited the

churchyards by night in order to dig up and collect human

bones
;
once he is said on such an expedition to have

mounted the gallows and to have taken down the

skeleton of the criminal who had been hanged there.:}:

It was the same in other places as well. Felix

Platter narrates how he when a student at Mont-

pellier, along with friends, among whom was a "daring
monk of the Augustine Monastery," dug up bodies

by night in the churchyard
" after having had a good

deep drink,'' and clandestinely conveyed the bones into the

town.§ Not only the students, however, but the professors

also, complained of the scarcity of subjects. ROXDELET of

Montpellier is said for this reason to have even dissected the

body of his own son who had died. It is further said of him

that when his colleague FoxTANO.was lying very ill he

begged to be allowed, after his death, to devote his body to

anatomical purposes. || Certainly in the statutes of the

* Cervetto: Di alcutii illustri anatomici, Verona 1842, p. 150 ci seq.

t Vesai.ius: Epist. radic. chyn. dicoct. rat. pertiactans in a. CoKitADi np.cit.

X H. Toi.i.iN in the Biolog. Centralblatt 1885, B(1. v. 276*7 seq.

§ Felix Pi.attku: Selbstbiographie, op. cil. S. 152.

II CoKHADi op. at. p. 643.
— Portal: Hist, de ranatoniie i, 522.
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medical faculties rules were laid down that every year one or

more anatomical demonstrations should take place, and that

the authorities should provide the bodies required. But the

authorities were not always equal to their duties in this

respect and, even when this was the case, the material used

for study was scarcely sufficient for teaching purposes, and

still less did it supply the wants of anatomical investigators

in the pursuit of their researches.

It was therefore not unnatural that, baffled in obtaining
material in a legal way, anatomists sought to provide it in

another. Purchase and theft of bodies became consequently
a not uncommon practice and one regarded by the magis-
trates with a certain toleration, when the objects in view were

connected with science. But it seems to have been some-

times carried on too openly and also to have led to abuses

with which it was necessary to interfere. In 1550 the

people of Padua demanded that the laws against the dese-

cration of graves and the stealing of bodies should be more

strictly administered."^ Religious now took the place of

social prejudices in opposing the practice of dissection.

Only through the good will of intelligent magistrates
and the powerful support of the distinguished lords who

interested themselves in anatomy, was it possible for

investigators to find the material necessary for their

studies. Fallopius had the opportunity, in a single year,

of dissecting seven human bodies; Realdo COLOMBO

brought the number up to i4.t Felix Platter states

that in the course of thirty years' work he dissected more

than 50 bodies
;J:

a number unusually large for that time.

Vesalius during his successful activity in the academies

of Padua, Pisa and Bologna had as many subjects as he

wished; they were delivered to him from the scaffolds and

from the hospitals. The judges had the kindness to

* Cdrradi up. cil. p. 642.

+ R. Coi.oMiio i>p. cit. XV, p. 262.

X F. Pi.ATEHUs: De corp. hum. structura et usu, Basil, i-;^^, in the dedica-

tion after the title-page.
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choose a mode of death for the condemned, proposed by
Vesalius, with the object of preserving the bodies un-

injured, or they put off the executions at his desire till

such time as a scarcity of bodies prevailed. This obliging

disposition was carried so far that when VesALIUS, wishing
to solve the, at that time, undecided problem

^ as to the

existence of the Jiymen virginitatis, was in a state of em-

barrassment as to where he could get a suitable female

subject, Cosmo de Medici placed at his disposal the

corpse of a pious nun who had died a short time before.

As a result of this, as HvRTL remarks, it was possible to

give its due weight to this important attribute of virginity,

which it had hitherto been impossible to do, since the

bodies of the maidens brought from the gallows as a rule

were no longer in possession of this structure.

Practical teaching in anatomy consisted chiefly in the

demonstration of parts of the body ;
the students only

exceptionally had the opportunity of taking part in dissec-

tions themselves. It can be seen however from the

statutes of the medical faculties that the number of

dissections made every year for the purpose of educating
the doctors gradually increased. In 15 19 the rule was

made that every year a body should be publicly dissected,

since without anatomical dissection a knowledge of the

human body and its diseases was unattainable.t A similar

order is found in the statutes which the Duke UlricH pro-
mulo-ated for Tiibingfen.

In Prague not only were anatomical studies in a very
low condition, but the whole university had sunk into dis-

repute. The Priest Jacob in 151 7 called it at the Teyn-
kirche a "rusty ornament.":]: Medicine had almost ceased to

be taught there in the 15th and i6th centuries. Anatomical

demonstrations were first introduced at this university by

JOHANN Jesenskv (Jessexius) who at the conclusion of

*
II. ToLLiN in the Biolog. Centralbl. v, 347.

t Zarncke : Statutciibiicher der Universitat Leipzig, 1861, S. 39.

J W. Tomek: Geschichts (icr Prager Universitat, 1849.
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the 1 6th century undertook there a professorship of medi-

cine."^

Things were not much better in Vienna during the first

half of the i6th century. Only after AlCHHOLTZ assumed

the teaching of anatomy were public dissections held there

at least once in every winter. But these were afterwards

discontinued. Then in 1567 the medical students requested
that a dissection should once again be made, since this had

not been done for many years. Their petition was, how-

ever, refused
; they therefore repeated it the following

year, but with the same result; only in 1571 was their

wish gratified. t

About 1542 VesALIUS performed the first dissection of a

human subject in Basel. The skeleton of it is still pre-

served, along with that prepared by FELIX FLATTER, in

the anatomical museum of that university.]: The latter

undertook in the years 1559, 1563, and 1571 public dissec-

tions in the presence of the doctors, surgeons, and other

spectators. Regular anatomical demonstrations were, how-

ever, only introduced after C. Bauhlx had been made pro-
fessor of anatomy and botany.

In Edinburgh the Corporation of Surgeons obtained per-
mission in the year 1505 to dissect the body of an executed

criminal once a year.

The statutes of the medical faculty of jVIontpellier of the

year 1534 contain detailed information as to how the

students were to proceed in dissecting, and how much they
were to pay for the privilege. In 1598 an anatomical

theatre was founded there and a prosector appointed with

a stipend of 100 thalers.§ In Paris the post of prosector
was instituted as early as 1576 : it was hiled by a surgeon
who carried out the practical arrangements, while a bache-

*
J. Hyrti. : Geschichte der Anatomic in Prag, Prag 1841, p. 11.

t Rosas op. cit. ii, 85, 8g, 104.

\ His in the Correspond.-Blatt der Schweizer Arzte, 1879, S. 121 et seq.

§ DuBoucHET in the Gaz. hebd. d. scienc. me'ii. de Montpellier, 1887, No. ir

and 17.
—AsTRUC op. cit. p. 66 rt

se(j.
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lor of medicine who was distinguished for his anatomical

knowledge, had to compile from literature, and deliver

orally, the theoretical explanations. The latter bore the

title of Archidiaconus. The prosector had a very depen-
dent position. He was under the supervision of the

professor of anatomy who, as was said in the statutes

of 1598, must take care that the prosector does not idle

about, but occupies himself diligently with anatomical

dissections and demonstrations {noii sinat dissectorem

divagari, sed continent in officio dissecandi et detnon-

strandi). It was further resolved, that every year at least

two public dissections should take place. At the same

time, the authorities were directed never to hand over a

body for anatomical purposes without the cognizance of

the dean of the medical faculty, and in delivering bodies

up to have regard first to the requirements of the pro-
fessors and doctors of medicine and, only in the event of

these resigning all claims to them, to let the surgeons
have them.'^ The expenses connected with the anatomical

demonstrations were in all cases borne by the spectators,t

that is to say by the students, whereas the theoretical

lectures of the professors since the beginning of the i6th

century were given gratis.

Practical teachino- in materia medica and the treatment

of diseases was adopted by the universities long after

that in anatomical dissection. The students learnt the

properties of drugs and the methods of compounding
them in the apothecaries' shops. In 1536 it was ordained

by law in Paris "that the bachelors of medicine should

accompany the doctors in their visits to the apothe-
caries' shops, in order that they might be able to inform

themselves concerning drugs. "J Already at that time

* D. Puylon; Statuts de la faculte de mt?dccine en ruiiiversite de Paiis 1672,.

Art. 56 and supplement Art 5.
—A. Pinet: Lois, decrets. reglements et circu-

laires cone, les facultes et les ^coles preparatuires de mcdecine, Paris 1880, i^

Art. 56, supplement Ait. S.

+ Cf. Ci:r(vnTT() up. cil. p. 139.

+ Pmimi'pe op. cil. S. I ;.^.
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there were apothecaries' shops in nearly all towns. They
were furnished with distilling apparatus, lire places and

furnaces for chemical and pharmaceutical operations,

druggists' wares and various surgical utensils, which were

there stored for sale.^ By an edict of LouiS XII. of the

year 15 14 the apothecaries of Paris were liberated from

association with the grocers, with whom they had hitherto

been joined in a guild. Whoever devoted himself to the

business of an apothecary was obliged, in accordance with

the statutes issued by Francis I., to have received a good
school-education and to have learnt as much as would

enable him to understand the text-books written in the Latin

tongue and the pharmacopoeias ; and then to have gone

through a four-years' training in an apothecary's shop.
In Paris an arrangement was made that during the space
of a year students of pharmacy should attend two lectures

'in every week upon the apothecary's art which should be

given by a specially competent and respectable member of

the medical faculty. The examination was held before a

commission composed of doctors and apothecaries and

consisted of a theoretical and a practical part ;
in the

latter the candidate was obliged to show knowledge and

experience on the subject of medicinal plants and, as a final

test of his ability, to make up five prescriptions.f

Clinical instruction also lay outside the scheme of uni-

versity teaching. The students of medicine betook them-

selves, for this, to their teacher or to some other doctor busily

engaged in practice who was able to give them opportuni-
ties either amongst his private patients or at a hospital at

which he was employed, of observing the sick and of learning
how to treat them. At some academies the professors
were required by law to give their pupils the necessary
introduction. At Vienna, Heidelberg, Wiirzburg, Ingol-

stadt and other places they were charged to take their

* H. Pkters: Aus pharmaceutischer Vorzeit, Berlin 188C, S. 25 et seq., lit

et seq.

f Philippe np. cit. S. 165 et seq.
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pupils occasionally to the bedsides of their patients provided
that the latter were not annoyed by such a proceeding. In

Basel, the medical officer of the town, who also held the

appointment of teacher of practical medicine and was head

of the town hospital, was bound to afford the students of

medicine access to this hospital and to demonstrate to

them the patients who were being treated there.^ In

Paris the bachelors of medicine w'ere allowed to eng-asfe in

practice under the supervision and as the representatives

of the members of the faculty.t

But there was no systematic introduction to the treat-

ment of the sick
;

this want could not be supplied by
occasional observations and casual experiences. Not only
the doctors, as for example, the Swedish court-physician

W. LemniuS,J saw this, but intelligent laymen as well.

The philosopher P. RAMUS in 1562 in a letter to Ch.A,RLES

IX. of France, in which he proposed various reforms in the

system of education, asked that institutions should be

arranged for clinical teaching. § This idea had already at

that time been carried into effect, namely in Padua.

GlAMBATTISTA DA MONTE (MONTANUS), who taught there

at the same time as Vesalius, is said to have employed the

clinical method of teaching as early as the year 1543.II

But after his death in 1551 this arrangement ceased and

was only renewed in 1578. About this time the professors

Albertino Bottoni and Marco Oddo—of whom one

conducted the division for men and the other that for

women in the hospital of St. Franciscus—began to give

* O. BncKEit : Zur Geschiclite der tnedicin. Facultiit in Heidelberg, 1876.
—

A. V. Ki3 1.1,1 kI'R: Zur Geschichte der niedicin. Facultiit in Wiirzburg, 1871.
—

F. MiF.scnKU : Die niedicin. I'acultat in Basel, i860, S. ^2 et seq.
—W. Vischer:

Gesch. d. Univ. Basel, Basel i860.

t PiNKT op. cit. and Puyton up. cil. Art. 59.

J P. Fit AN K of) cit. vi, 2, S. 189.

§ Cii. JDUUDAis: Histoire de I'universite de Paris au 17 et au iS siecle,

Paris 1862-66, T. i, p. .^.

II
G. Cku vETTo : Di Giambattista da Monte e della medicina italiaii.a nel

secolo xvi, Verona 1839, P- S'*
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clinical instruction at the request of the German students
;

moreover the corpses of the patients who died in the

hospital were opened, if the time of year was suitable, in

order that the students should have pointed out to them

the sites and causes of disease [sed cum in fine Octohris

cceli constitiitio frigidior essef, profcssorcs cadavej-a

aperiunt et loca affecta anditoribus demonstrant). Un-

fortunately, the necropsies were forbidden after a short

time, since improprieties had occurred and parts of bodies

had been secretly conveyed away from the institution.'^

With the deaths of BOTTONI and Oddo the zeal of teachers

and pupils relaxed and instruction was at last chiefly con-

fined to investigation of the pulse and urine. The attempts
to place teaching in medicine upon a practical basis had,

however, to yield, in the curricula of the medical faculties,

to the theoretical lectures which claimed the place of

chief importance. According to the statutes of the medical

faculty of Wiirzburg of the year 1587, there were there

three professorial chairs of medicine. The incumbent of the

first, the Professor of the Theory of Medicine, had to read

publicly in the first year the primam primi libri Avicennse
)rj

et libros Galeni de morborum differentiis, causis et sy?npto-
matibus ; in the second year, the Galeni arteni niedicinalevi

cum Hippocratis prog720sticis ; in the third year, to

lecture de pulsibus et urinis according to ACTUARIUS,
de victus ratione i)i morbis aciitis after HiPPOKRATES,
Galeni de alimentorum facultatibus and to read Avicenn3e

tertiam pri)ni ; the Professor of the Practice of Medicine had

in the first year to comment upon general therapeutics, and

to discuss blood-letting and purging and the nature of fever

according to AviCENNA
;

in the second and third years the

subjects of his lectures were special pathology and thera-

* A. CoMPARETTi : Sag^gio della scuolacl'mica iiello spedale di Padova 179?,

p. 6 et seq.
— C. Neudert in d. Beitriigeii zur })rakt. I leilkunde, her. v. Clarus u.

Radius, Leipzig 18.^6, ii, 148 et seq.
—On the other hand, P. A. O. Mahon

(llistoire de la medecine clinique, Paris 1804) brings forward nothing upon
clinical teaching.
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peutics of individual diseases. The Professor of Surgery
had in the first year to speak de tumoribus according to

Galen, in the second, on ulcers and wounds after Galen,

HiFPOKRATES, and the Arabs, and in the third, on fractures

and dislocations according to Galen and HiPPOKRATES.

Besides this, in summer he had to treat the subject of

materia medica and to demonstrate the officinal plants, and

in winter to teach anatomy and physiology. The list of

lectures was more accurately settled by the professors in the

midsummer holidays so that it could be committed to paper
and published in the catalogue with tlie arrangement of

lectures of the other faculties."^" In an official report, which

was drawn up in 1569 upon the lectures delivered by the pro-

fessors of medicine at Heidelberg, it is said: i. Professor

CURIO is reading de generibus viorboi^um ex Galeno^ is,

explaining Hippocratis de morborum signis, and has an

audience of three or four. 2. Professor Erastus gives noj

lectures, as he is attending the fair at Frankfort-on-the-

Main. 3. Professor SlEGMUND MelaN'CHTHON is lecturing

upon the art of medicine according to Galen, and has

some five pupils.t This report casts a light also upon the

numbers belonging to the medical faculties at that time.

They appear very small compared with to-day. Medicine

was seldom represented at Leipzig by more than from four

to six persons. The academy at Basel numbered, in 1556,

two professors and two students of medicine. J At Erfurt,

between the years 1392 and 1520, only five doctors of

medicine were created, as against 120 of theology and 40
of law. Many Germans frequented universities abroad,

especially those of Paris, Bologna, Padua, and Montpellier.
In Padua there were, in the year 1564, about 200 Germans

studying law. § Medical students sought out by preference

* A. V. K.6LLiKi:it
<i[>.

cil. S. 58. ¥. v. VVeoele: Gescliichte der Univirsitat

Wiirzburg, 1885, ii, i^i-Kjg.

t J. F. IIautz op. cit.

X I'l.ATTKH op. cil. S. i6g.

§ Mkiners: Gescliichte der EntstL-hung u. Eiitwickcluiig der hohen Schulen,

GoUingcn 1802.
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Montpellier and Padua, as is apparent from numerous

biographies of celebrated physicians of the i6th century."^

A doctor of Gottingen, in 1420, left a legacy of 600 florins

on the interest of which a poor student of medicine was to

be maintained for four years at Montpellier.f FelIX

Platter also betook himself thither from Basel to com-

plete his medical studies.

THE MEDICAL PROFESSION AND ITS ATTITUDE
TOWARDS THE MOVEMENTS OF THE

SIXTEENTH CENTURY.

The medical examinations were of the same pattern as

before. But the academical degrees sank much in value, in

consequence of the easy terras upon w'hich they were

granted at many academies. As early as the year 1502

complaints were made that "
horse-dealers, traders in cattle,

and other common peop-le, who have not the slightest

acquaintance with ARISTOTLE and are ignorant of even the

first elements of grammar" obtained the title of Magister in

the philosophical faculty of Paris.
:j;

At some French

universities the degree of Doctor of Medicine was even

sold for money. King FRANCIS I. on this account felt him-

self obliged to extend his recognition to the medical

diplomas of Paris and Montpellier only.§ In Padua the

singular custom arose of the candidates bringing with them

assistants to the examination wdio whispered to them the

answers to the questions which were put. The convenience

of the candidates was still further consulted if, as AuGUSTiN
Leyser states, the questions with the answers annexed

* Melchior Adam: Vitas Germanorum Medicorum, Heidelberg 1620.—A.

BuDiNszKY : Die Universitiit Paris und die Fremden an dersclben im JNIittelalter,

Berlin 1876,8. 115 et seq.

t Schmiut: Gottinger Urkundenbuch
ii,

2c.

J BuL/ELS : Hist. Universitat. Paris 1673, T. vi, p. 11.

§ H. ToLLiN in ViRCHOw's .Archiv 1880, Bd. 80, S. 66, and in the Biol.

Ccntralblatt, Bd. v, S. 341.



336 RECENT TIMES.

were previously written out and supplied to them."^ Then,

too, it must be remembered that the title of doctor was

conferred not only by the universities but also by the

Pope and the Emperor. In the 14th century even the

Counts Palatine obtained the right to grant the title of

doctor just as they were also competent, as is

well known, to legitimate bastards. To such a state

of affairs the caustic description which PETRARCH has

left of the ceremony of taking the doctor's degree

might sometimes fitly apply.
" Now the ypung man appears,

puts on an air of importance and mutters some unintelli-

gible stulT while the people stare at him with astonishment,

and his friends congratulate and applaud him. The bells

are rung, trumpets sounded, rings and kisses exchanged,
and the round cap of the Master is placed on his head.

Whereupon he, who had mounted the ceremonial chair a

blockhead, descends from it a wise man. This is a meta-

morphosis of which 0\'ID knew nothing."'^ Many students

refused to take the degree of doctor at all on account of

the expense and of the small estimation in which it was

held. In this, perhaps, lies the explanation of the failure to

trace the diplomas of several celebrated doctors such as

J. Sylvius, Vesalius, M. Servet, J. Thibault and

others.

The surgeons were as a rule excluded from the privilege

of obtaining the degree of doctor of medicine. In Italy

only, where the separation of surgery from the rest of

medicine was at no time so complete as in other countries,

an exception was made to this rule. In France also the

surgeons received a scientilic education. I he College de

St. Come, in 1545, obtained the right to grant academical

degrees. Its students had to study for four vears and at-

tend lectures not only on surgerv but also on anatomy,

* C. Mkinkrs: LJbtr (lie Verfassuiig uml Vcrwaltung-dtutschcr Univcisitaten,

Gottiiigeii 1801, i, 328 el seq. ;
and C. Meinkks: Geschichtc cler Entstchung u.

Entwickeluiig der hcheii Schulen, i, i88.

t Pethaiua : Dc vera sapiciitH, Dial. i. (Oj). ed. Basil. 1554. p. ^(^S,-
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materia medica, and many other subjects. Unfortunately,

at this period also, petty jealousies and quarrels continued

to exist between the surgical faculty, as the College de St.

Come may be called, and the medical faculty, to the injury

of science in general. The doctors gave themselves pains
to provide the surgeons with opponents endowed with

privileges equal to their own, in the so-called barber-

surgeons : they, with this object, took care that the latter

should acquire a larger amount of general and technical

knowledge. Although this led to many unsatisfactory

occurrences between the two classes of practitioners it

had yet this good effect that the possibility was aiTorded to

highly-gifted members of the inferior class of surgeons
of becoming operating surgeons in our sense of the

words. The example of an Ambroise Pare shows how

much surgery and with it medicine in general owes to this

circumstance. It is only fair to say that the members of

the faculty of medicine in their procedure had not this

laudable end in view but wished rather to lower the credit

of surgery and make its representatives their humble

servants, willing to recognize their own intellectual superi-

ority. This way of looking at the subject is clearly indi-

cated by the words of M. Servin who wrote in 1607,
''''

que la science 71'est pour ceux qui n'ont que la main,

qn'ils doivent laisser a juger aux mMeciiis."* When one

of the professors, ROBERT LE Secq, in an examination of

surgeons in the year 1606, alluded to physiology and

entered upon the subject of the action of the muscles, the

mechanism of respiration and many other matters, the

faculty of medicine entered a protest, on the ground that

these things were points of controversy in science. f In

Germany and other countries surgery seldom raised itself

above a handicraft. It was only taught at some univer-

sities. At Vienna, a Professor of Surgery was appointed
with the annual stipend of 52 florins. J The German

* D. I'uYi.oN : Statuts de la faculte de me'decine, Paris 1672.

t Hazon op. cit. X Rosas np. cit. ii, 51.

Z
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surgeons arose almost exclusively from the position of

barbers or bagnio-keepers. They learnt from a master the

treatment of wounds and ulcers, of fractures and disloca-

tions, and obtained afterwards some further traininsf in

hospitals and in military medical service. Some, such as

HiERONVMUS BrUNSCHWYG, HaNNS VON GeRSDORF and

Felix W'lrTZ acquired considerable operative ability.

The scarcity of educated doctors, which prevailed in

Germany, and the numerous wars and pestilences which

that country had to endure in the i6th century, caused

surgeons to be looked upon as indispensable ;
it must also

be remembered that besides the treatment of external ail-

ments that also of diseases affecting the sexual organs fell

into their hands. Since they frequently surpassed the

physicians in practical dexterity and experience, were in a

position of nearer social relationship with the people, and

demanded smaller sums of money for their services, much

favour was shown them. Many were employed as private

medical attendants at the courts of princes, in the public

service, or in prominent positions in the medical service of

the army.
The doctors took a lively share in the intellectual move-

ments of the 1 6th century. Then, as always, the great

majority of them embraced the cause of freedom. It was

but natural that PARACELSUS, inclining as he did to radi-

calism, should follow with enthusiasm all currents of thought

which were opposed to existing authorities, and that he

should long to see them increase into a devastating flood.

But men of reflection and cool judgment were also led by
their convictions into the camp of the Reformation, and

this because they saw that its limits did not exceed the

boundaries marked out by a process of natural develop-

ment. The captains of Protestantism bestowed upon
medicine a lively interest. Martln Luther caused

his son Paul to study medical science; the latter

afterwards was employed as a physician-in-ordinary at

Gotha, Berlin, and Dresden, and also became known as
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a medical author. The son-in-law of AIelanchthon
,

Caspar Peucer, was Professor of Medicine at Wittenberg ;

his nephew SiEGMUND, at Heidelberg. Adam VON BODEN -

bTEIN the son of the theologian KarlsTADT, practised

medicine at Basel. Crato VON Crafftheim by the

advice of MARTIN Luther exchanged the study of

theology, which he had begun under LutHER's guidance,
for that of medical science

;
in this he gained great

success and performed distinguished services at Vienna

as doctor-in-ordinary to three emperors. He was the chief

figure of Protestantism at Breslau and afterwards its most
zealous representative at the court of Vienna.* His

colleague, also, DiOMEDES CORNARUS (Hagenbutt) doctor-

in-ordinary to the Emperor MAXIMILIAN II. probably

belonged to this faith. At Vienna in 1584 three doctors

shortly before dying declared themselves to be opposed to

the confessional, and a fourth forbade the tolling of bells

•at his funeral, and demanded that his corpse should be

interred in unconsecrated ground. CASPAR PiRCHPACH,
•doctor of medicine, when in 1268 he filled the post of

Rector of the university of Vienna, was instrumental in

getting the requirement of the statutes that the academical

teachers should subscribe to the Roman Catholic Faith set

aside, and the word Catholica; replaced by Christians

(fidei) . It was at the same time decided that those who
subscribed to the Augsburg Confession might be admitted

to the degree of Doctor.f Even in Ingolstadt, the head-

•quarters of the reaction in favour of the Church, several

professors of the medical faculty embraced a freer opinion

j

in religious matters : they were on this account through the

influence of the Jesuits, who soon after came into con-

siderable power there, deposed from their offices. J At the

conclusion of the i6th century the intellectual movements

*
J. F. A. GiLi.ET : Crato von Crafftheim u. seine Freunde, Frankfurt.a-

M. i860, ii, 14.

t Paulsen : Geschichte ties gelehrten Unterrichts, S. 272.

X Prantl
lip. cit. i, 319.
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with wliich it commenced, had nearly everywhere achieved

victory. In so far as they bore a revolutionary character

they were certainly unsuccessful
;

but they attained

their goal while confining their activity v^^ithin the bounds

of reasonable reform. Their chief success lay in the

fact that even those opposed to them were compelled to-

recognize their propriety, inasmuch as they abandoned the

paths they had trodden hitherto and found new roads to

advance in. Nowhere indeed had the ploughshare of

intellectual work traced deeper furrows than on the soil of

the natural sciences and of medicine. Yet the significance

of this activity must be sought for not so much in what

was achieved, as in what the future of scientific inquiry

promised.

Enlightened spirits, like FRANCIS Bacon Lord Veru-

LAM, began to recognize what an important part was

assigned to the natural sciences in the development of

civilization. This distinguished English statesman and

philosopher, who, as it were, represented in himself the

total of the intellectual efforts of the i6th century, declared

that induction from experience and experiment could alone

give a solution to the questions which scientific investigators

were striving to understand. Though himself not in a

position to enrich science by new discoveries, he neverthe-

less pointed out to her the paths which led to them. He

certainly foresaw correctly the inter-dependence of many

phenomena, the clear comprehension of which was reserved

for later centuries. Thus he already gave plain utterance

to the conjecture that the atmosphere subserves the

nutrition of ])lants, that colour is a modification of light,

and heat a form of motion, and that some day it would be

possible to produce mineral waters artificially.* He referred

to the value of vivisection, to the importance of pathologi-

cal anatomy, and of statistics of the results of the treat-

ment of disease. But his most meritorious services lay in

* H. V. Bambeugek : IJber Bacon von Veuulam, Wiirzburg 1865, S 15, 21

rl seq.
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the domain of theoretical knowledge : he brought the

method of investigation to such a clear and complete

•development as, before his time, had never been accom-

plished. Bacon was neither the shallow vain prattler,

without an}' originality of thought, that he has been repre-

sented by some, nor the creative genius out of whose head

science sprang in complete beauty, that others have

depicted him. He was, as it were, a hand on the face of a

clock pointing out to us the progress made by time.

THE EXPERIMENTAL DIRECTION TAKEN BY THE
NATURAL SCIENCES, PHYSICS, AND CHEMISTRY

DURING THE SEVENTEENTH CENTURY.

The expectations raised by the startling progress of the.

natural sciences in the i6th, were most abundantly fulfilled

in the following, century. If men had hitherto confined

themselves to observing facts in nature and to taking a

firm mental grasp of the existence of things, they now

began to inve:stigate their causes and to fathom their

reciprocal relations. They desired to become acquainted
with the processes of organic life in their development and

with this object they instituted experiments by which they

might imitate the workings of nature by artificial means.

Experiment advanced into the foreground and gave a

characteristic colouring to the mode of thought of the 17th

century. No path of intellectual activity was more influenced

by this than that of the natural sciences and medicine.

They have to thank this bias in favour of experiment for

the stimulus which led to new investigations and by it

they attained to that certainty of doctrine which is of the

essence of science. Physics, chemistry and physiology
—

those subjects, in fine, which are principally founded on

experiment—were at this period enriched with a great
number of discoveries. A new period of their history

began. Mineralogy, botany, zoology and anatomy also
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made important progress. Crystallography was advanced

by the observations of NiCHOL.-\S Steno and GULIELMINI

upon the markings and construction of crystals and the

immutability of their angles. ROBERT BOYLE noticed the

crystallization, of bismuth out of the molten flux of the

furnace, and the Danish doctor Erasmus Bartholinus
discovered double refraction in Icelandic calcspar (1670), a

subject more closely investigated by HUYGENS and which

had an important bearing upon the undulatory theory of

light.^

At the same time botany was experiencing important

changes. While the knowledge of the different species of

plants was increased by numerous works upon the floras

of particular regions and countries, the various attempts to

classify plants according to the similarity of their organs
into families and groups contributed to the more accurate

study of their structure. But the foundation of phytotomy

by Malpighi and Grew, their excellent investigations

into the minuter structure of plants, and especially their

labours upon the blossoms, fruits, and seeds of plants,

together with the experimental demonstration of sexuality

in the vegetable kingdom by R. J. Camerarius, first

rendered it possible to formulate a system corresponding to

the demands of science. LlNN^US, who accomplished this

task, gave a definite and complete form to botany by the

methodical arrangement and characterization of his genera
and species combined with his persistent use of the binary

nomenclature : the discovery of a natural system being
reserved to satisfy the just requirements of future times. f

With the application of the magnifying-glass and micro-

scope to scientific investigations, a new world of life

was opened to zoology of the existence of which none

had hitherto entertained a presentiment. LeeuwenhoEK
discovered infusoria, described certain rotifera, observed

*
F. V. Koiii I.I. : Gescliichte der Mineialogif, Miinchen 1864, S. 8 ft

ser/.

t J. Sachs: Geschichte dcr Botanik. Miinchen 1875, S. 84 el snj., 246 el seq„

417 il srtf.
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the faceted eyes of insects, and studied the origin and

development of several of the lower forms of animal life.

MalpiGHI imparted valuable information upon the structure

and composition of the organs of the animal body and, even

thus early, gave utterance to the thought that the compli-

cated structure of the more highly developed organisms is

analogous to the more simple structure of the lower forms

of life, and by such is to be explained. He even came

tolerably near the discovery of the animal cell, while

Robert Hooke drew attention to the cellular structure of

plants. The zootomical labours of SwAMMERDAM, whose

accuracy is evidenced by his investigations on numerous

mollusca, on the uro-genital organs of the frog, on the

anatomy of the bee, etc., served naturally to throw much

light on the views of men of science, as did also the

observations of F. Redi upon generation, as a result of

which he made the statement that in decomposing meat no

maggots develop if flies are kept away. Supported by
these results, JOHN Ray, J. T. Klein, Linn^us and others

were able to facilitate the study of animals by classifying

them systematically, and to represent zoological science

in a comprehensive way.*

Physics and chemistry however experienced at this

period transformations of the highest significance. When

chemistry, by the influence of PARACELSUS and his dis-

ciples, was diverted from alchemy and turned into the

direction of materia medica, it started afresh with a vigour
which promised to be full of benefit to itself and to medi-

cine alike. A large number of new medicines were dis-

covered, and the technical methods of preparing them were

improved in manifold ways. Perhaps no less important
was the effect which chemical views and knowledge exerted

on physiology and pathology. A certain number of doctors

saw in every occurrence in the organism processes of fer-

mentation and decomposition, and were willing to explain
mo?t phenomena of the body in health and disease by

V. Carus: Geschichte der Zoologie, Miinchen 1872, S. 386 el seq.
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means of chemical reactions. This intro-chemical bent was

sometimes carried too far, for under its influence men im-

posed upon themselves problems, the solutions of which

were not discoverable, owing to the slight development
reached by chemistry at that time. But these views had

this great merit, that they accustomed doctors to the thought
that they might expect but little from speculation, much

however, if not everything, from an examination cf facts.

Chemistry owed to the perception of this circumstance

many discoveries and an important enlargement of its sub-

ject matter.

The doctor LiB.AVlUS invented the method of preparing

sulphuric acid from sulphur and saltpetre, and recognized
that the product was identical with that formed from metallic

sulphates or alum. He first produced the bichloride of tin

by the distillation of bichloride of mercury (corrosive sub-

limate) with tin, and was acquainted with the process of

colouring the glassy flux by the addition of gold. Tlrol'ET

DE M.4YERNE taught the preparation of benzoic acid cry-

stals by sublimation. J. B. VAN HelmoNT, also, enriched

chemistry bv a multitude of new facts. He stated the pro-

position that only such metals are separated from a solution

as were previously contained in it, giving thus the death-

blow to the goldmaker's art. He discovered carbonic acid

gas, and introduced into chemistry the conception of gases

as being of the nature of air, but not identical with atmos-

pheric air. The attempt which he made to study the parts

played by soil, water, and air in the nutrition of plants

affords clear proof of the experimental method of his inquiry.

In the writings of GLAUBER, who furnished more accurate

information upon sulphate of soda and numerous other salts,

we already find a crude, but promising, appreciation of

chemical affinity.''^

A deeper foundation was here laid by ROBERT BOYLE,

who, by his corpuscular theory, sought to explain the separa-

tion of chemical combinations into their constituent parts

* Kopi' dp. cil. i, III. 1 14, 120 (/
iC(j.. i.'^o.
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and the union of these parts with those of other combina-

tions by the attractions and repulsions which they exerted

upon one another. With Bo\LE commenced the time of

the study of chemistry for its own sake, when it was no

longer looked upon as mere means of finding the philoso-

pher's stone, as was the case with the Alchemists, or of

furnishing new medicines as was the case with the latro-

chemists. He discovered phosphoric acid, chloride of

copper, fuming sulphide of ammonium, and was the first to

observe the opposite reactions of acids and alkalies respec-

tively with certain vegetable colours. From him is derived

the practice of impregnating strips of paper with vegetable

colouring matter and using them as reagents. BOYLE
rendered great services by founding analytical chemistry,

and by applying chemistry to the purposes of the arts."^

Among those who took an important part in building up
the structure of scientific chemistry we find the following :

—
KuNKEL, Becher, W. Homberg, Lemerv, Stahl, F.

Hoffmann, the last of whom gave his chief attention to

the chemical investigation of mineral springs and found

sulphate of magnesia in the mineral water of Seidlitz
;

Marggraf, who founded the beetroot sugar industry ;

vj
DU Hamel, who drew attention to the difference between

soda and potash, taught how to prepare soda and referred

to its existence in the ashes of plants growing on the sea

coast; H. Cavendish, whose researches on hydrogen
(which he unfortnnatelv took for the mucli-soucrht-for, but

non-existent, phlogiston), and on the properties, specific

gravity, and the absorbability in water, oil, and alcohol

respectively of carbonic acid gas deserve mention here
;

Bergmann, who worked at the doctrine of chemical affinity ;

and, finally, SCHEELE, who did good work in organic

chemistry, discovered lactic and uric acids, besides various

vegetable acids, and also advanced inorganic chemistry by
the discovery of several new elements, such as chlorine and

manganese. Many of these were also doctors, and conse-

* Kopp
o/>.

i:it. i, 165 el seq.
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qucntly devoted special attention to the relations of

chemistry to medicine.

Unfortunately the progress of chemistry was hampered

by erroneous opinions which had been preconceived, and

which had developed into dogmas generally accepted.

Thus people assumed that the process of combustion is

dependent upon the presence of a material called phlogiston,

and the greater or less combustibility of a body, upon the

quantity of this burning-material contained in it. The

phlogistic theory
—

according to the analogy of which the

origin of the acids was ascribed to an acid material, the so-

called primitive acid, and that of the caustic alkalies to a

caustic material—was paramount in men's minds for nearly

a century, and was only exploded by Lavoisier.

A luckier star presided over the destiny of physics,"^ for

philosophers were here not influenced in their judgment by
untenable and baseless hypotheses, but used all their

intellectual powers in collecting material which could be

employed in building up a firm structure of doctrine.

Galileo whose achievements in astronomy, and whose

martyrdom for his convictions are better known than his ,

service to physics, discovered the laws of falling bodies and

of the pendulum. He recognized the importance of the pro-

position of the parallelogram of forces and sought by its-

help to determine the course of projectiles. Concurrently
with StevinUS he worked also at hydrostatics and hydro-

dynamics.
"

If any single person can lay claim to the

honour of founding such a many-branched science as that
j

of physics," says POGGENDORFF [op. cit. p. 268), "that \

honour is, without hesitation, GALILEO'S; for he laid the
!

foundation of scientific mechanics, which runs like a nerve
j

through almost every part of physics." As early as 1597

Galileo constructed a thermometer, with the production of
j

which instrument R. Fludd, SanctORIUS, and C. DrebbEL
j

also occupied themselves. Galileo's highly gifted pupil |

TORRICELLI determined the laws of the outflow of liquids
'

*
J. C. PouG I.N DO UKK, Gfschichtc der Pliy.sik, Leipzig 187Q, S. 204 cl -eq.
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through tubes, invented the barometer (1643) and explained
that the rise and fall of the mercury are due to changes of

atmospheric pressure. PASCAL made some irrefutable

statements on this subject and pointed out that with the

help of the barometer the difference in height between

two places can be determined. MariOTTE, J. PECQUET,
and Sinclair rendered these ideas more complete and

brought the practical application of them nearer. PASCAL
constructed a wine-barometer, while Berti and O. V.

GUERICKE enclosed water instead of mercury in the tube-

Otto vox Guericke, burgomaster ot Magdeburg and

formerly engineer of the fortress of Erfurt, devised the

air-pump and considerably astonished the princes assembled

in the imperial diet at Regensburg in 1654, by the experi-

ments he performed with it. He made excellent observa-

tions on the weight of air and constructed the first

manometer for measurino; the densitv and weight of the

atmosphere. He also referred to the fact that in spaces
from which the air has been removed no sound can be pro-
duced and no combustion take place. His observations

were completed by BOYLE, who studied more closely the

elasticity of air and discovered the law, erroneously named
after Mariotte, that the volumes of equal weights of air

stand in inverse ratio to the pressures to which they are

subjected. About the same time attempts were made to

determine the velocity of sound. Gassendi asserted that

it travels 1,473 feet in a second. Mersenne came some-

what nearer the truth in estimating the number of feet at

1,380. Even if the results they arrived at were incorrect,

they nevertheless hit upon the right method of investiga-

tion and this was already an extraordinary advance. Even
a Newton was unable to avoid every source of error

;
he

calculated the velocity of sound at go6 Paris feet in a

second, not making a sufficient allowance, as Laplace has

pointed out, for the influence of temperature.
The most important advances were made in optics,

favoured, and, to some extent indeed, rendered for the first
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time possible, by the invention of various instruments

which took place at that time. The telescope enabled the

eye to see into the distance : the microscope opened out

into view the world of small things. By these two optical

aids the power of human vision was strengthened in an

unexpected manner and paths were opened to investiga-

tion, which had before been beyond the boundaries of

human knowledge. The seat of these inventions was

Holland. It is doubtful to whom priority belongs in these

discoveries : but it appears that the brothers Janssen, who
in the beginning of the 17th century lived in Middelburg
as glass cutters, have the best claims, at least in respect of

the compound microscope.
It is not my business to go more closely in this place

into the history of this discovery and it is also unnecessary
since it has already been discussed by Harting in a fairly

exhaustive manner.^ The extraordinary importance of the

microscope in the study of natural sciences cannot be

described in words.

The instruments were gradually improved and rendered

more complete in numberless ways. The discovery of the

reflecting telescope by James GREGORY, that of the

micrometer (crossed threads) by ROBERT HOOKE, the

construction for the first time by M. Hall of achromatic

lenses by a combination of crown and flint glass, etc., were

added afterwards.

Even then men ventured to attack the difficult problems
of light and colour. The great philosopher DESCARTES

(CartesIUS), to whom mathematics owes the recognition

of the meaning of the negative roots of equations and the

foundation of analytical geometry, sought for an explanation
of the rainbow and in this way worked out the law of in-

cident and reflected rays, and the angles formed by them.

Snell established the relations between different media

and the refraction of light in them, and Grlmaldi dis-

* P. IL\uiiN<;: Das Mikroskop, ins dtutsche iibers. v. Tiieii.e, iii. Tlieil,

Braunschweig 1866.
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covered diffraction or inflection of light as well as its dis-

persion or splitting up into its constituent colours. The

last-mentioned, and HOOKE in even greater degree, when
he published his observations on the colours of thin films,

had suspicions of the undulatory movement of light which

HUYGENS, supported by the phenomenon of double refrac-

tion, raised by his undulatory theory into one of the facts of

science. It is true that it had to wait more than a century
before receiving general recognition ;

for NewtoN had

asserted that light consists of concrete particles which are

emitted from luminous bodies with great velocity, and his

authority was so powerful that all attempts which were at

variance with it were unavailing, for a time, to make truth

victorious. Not till 1815 did success crown the persevering
efforts of Fresnel and Arago to secure a general accept-

ance for the undulatory theory.

The first contributions, also, upon the phenomena of

polarization
— observed indeed by Newton but which

he was unable to explain intelligibly
— date from the

end of the 17th century. On the other hand, in his

experiments upon the dispersion of sunlight, undertaken

by him after the method already adopted by Grimalui and,

before Grimaldi, by the Prague doctor MARCUS Marci of

I Kronland, NewtON arrived at the important result that

white light is composed of an infinite number of coloured

1
1 rays of different refrangibility and that to each degree of

refrangibility a particular colour corresponds. Newton'S
views upon the origin and essence of colours were not

correct; it appears that L. EULKR in 1746 was the first who
had correct coherent notions on this subject. Many more

discoveries in physics belong to the 17th century,
—dis-

coveries which have advanced civilization very greatly in

many directions. HoOKE improved the watch by inventing
the spiral spring, and HuYGENS was the first to construct a

pendulum-clock.

The Marquess of WORCESTER, Captain Savery, More-

LAND, Papin and others studied the power of steam very
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carefully and contrived machines for making a practical test

of its value
;
an operation which had at lirst to contend

with many inconveniences. Thus the opening and shutting
of the stopcocks of the injecting-pipe and steam-pipe had

to be done by hand. But one day a clever fellow, to whom
this duty was entrusted, remarked that the turning of the

cocks tallied with the movement of the beam. He there-

upon bound them together with string and saw that the

machine forthwith worked by itself. Papin even proposed
to make use of steam power for driving ships.

So also the lirst observations of electrical phenomena
date from this period."^ The Englishman GILBERT, who
discovered telluric magnetism, found that electricity is pro-

duced by friction, but cannot be generated in all bodies

and is distinct from magnetism. O. V. GUERICKE, by
the help of an apparatus constructed by himself and which

led up directly to the electrical machine, observed besides

the already known electrical attraction, other pheno-
mena of which nothing was previously known, namely
electrical repulsion, and light and crackling sounds pro-

duced by electrical means. Then the English philosopher I

Wall in 1698 described the real electric spark and com-

pared it and the crackling sounds, arising under electri-

fication, with lightning and thunder.

Stephen Gray in 1729 established by experiment the

distinction between conductors and non-conductors of

electricity ;
he pointed out that electricity may be com-

municated from one body to another and that, for this,

direct contact is not always required, but that approxima-
tion is sufhcient

;
he moreover referred to the fact that in

the electrihcation of bodies it is not a question of their mass

but of the extent of surface presented by them
;
he was

also the first to electrify water and the human body and for

this purpose even made use of the insulating stool. Soon

after this DuFAY made the important discovery that there

* E. Iloi'i'F. : Gescliictite der Elcktiicitiit, Leipzig 1884.
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are two distinct kinds of electricity one of which clings to

glass and the other to resin. Upon this followed improve-
ments of the apparatus for generating electricity brought
about by BOSE, J. H. WiNKLER and others and which led

to the construction of the electrical machine
;

the dis-

covery of the Leyden Jar made almost simultaneously

by MUSSCHENBROEK at Leyden and Baron Kleist in

Pomerania; the discovery of atmospheric electricity by Le

MONNIER ;
the invention of the lightning conductor by

Benjamin Franklin
;
and the construction of the first

electrometer by JOHN CANTON.

Finally, certain other advances in physics must be men-

tioned here, which belong to the same period. The thermo-

meterwas improved at the instigation of FERDINAND II. of the

Medici family. Already the differential thermometer was

invented. AmontoNS, who devised the hygroscope and

studied the influence of heat on the barometer, constructed

the first effective air-thermometer. By graduating and

adding a scale to the thermometer, for which FAHRENHEIT

of Danzig deserves special credit, its practical applicability

was largely extended. At Florence, the first observations

on specific heat were made
;

it was called heat-capacity.

Alf. Borelli threw more light upon the phenomena of

capillarity, a subject known to LEONARDO DA ViNCl.

But all these things yielded in importance to ISAAC

Newton's discovery of general gravitation,^ by which the

infinitely complicated movements of the heavenly bodies

were explained through the all-binding laws of mathematics

and physics and the proof was given that such laws hold

good for the entire universe. This conception exerted the

greatest influence in the emancipation of man's intellect

from the dominion of mystic transcendental powers, giving
it a grasp which seemed to reach beyond the boundaries of

this world. Even if Newton had rendered no other ser-

*
\V, WnEWELL : History of the Inductive Sciences (Germ, trans.), Stutt-

g^art 1840, ii, 158 el seq.
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/

vices to physics, the theory of gravitation wais enough to

place his name among the first in the history of this

science. He was one of the greatest mathematicians and

physicists that ever lived. If we wish to indicate in one

word the intellectual tendency of that time, fruitful as it

was, to an uncommon degree, in results and discoveries

bearing upon physics, we need only recall the name of

Newton— its most prominent representative.

What a mighty revolution in thought had been effected

in the interval of time between GALILEO and Newton!
The natural sciences, which still in the i6th century were

oppressed and controlled by the ruling authorities, regarded
with indifference or disdain by the public, cherished and

actively advanced only by a few, stood now in the focus of

intellectual interest and were permitted fearlessly to draw

within the range of their investigations the highest pro-

blems of man's existence.

Natural philosophy proceeded to its tasks with the fiery

zeal of youth and the successes achieved, rapid as they
were and exceeding all expectations as they did, seemed to

justify the hope that no limit was fixed to its progress.

When this hope was not fulfilled and insurmountable

obstacles opposed themselves to human knowledge, in-

dustry slackened and work began to stop. Men turned

again to other efforts which promised greater results than

the pursuit of the natural sciences. To the victorious

^ advances made by the natural sciences in the i6th and 17th

centuries there succeeded in the i8th century a retreat or

at least a halt. This period contributed no essential in-

crease to the sum of knowledge, but, under the influence

of a tendency in men's minds towards encyclopaedic litera-

ture, led to a collecting and sifting of such results as had

been gained
—a proceeding useful and necessary for their

further development.
1
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MICROSCOPICAL INVESTIGATION IN ANATOMY
AND EXPERIMENT IN PHYSIOLOGY.

The 1 6th century witnessed the splendid triumphs of

anatomists, who investigated the structure of the human

body ; physiological experiment, which created a science

founded on facts, impressed its mark upon the 17th century.

Anatomy was an established science already in the i6th

century, in its essential outlines at least, and so far as was

possible by investigation with the unaided eye. The

following periods had the tasks assigned to them of testing

the scientific results already won, of correcting and of com-

pleting them by examination of details, and of extending and

enlarging them. Investigation acquired by the aid of the

magnifying glass and the microscope a depth and a solidity

hitherto unattainable. The anatomists devoted their atten-

tion chiefly to the liner atructure of organs, a study more

successfully pursued by means of the newly-discovered

optical instruments.

Leeuwenhoek possessed the best microscope of his time,

constructed by himself. It magnified 160-270 times, whereas

the instruments used by other investigators magnified at

most 143 times. Leeuwenhoek described the tubular

structure of the bones, and noticed the bone-corpuscles,
which afterwards were rediscovered and more accurately
described by PURKINJE.* He referred also to the enamel

of the teeth, while other particulars of their structure were

explained by Malpighi. CloptON Havers discovered

the canals in bones, which still bear his name ;t DU Hamel
studied the formation of bony tissue, and recognized that

it is developed by the help of the periosteum out of

cartilage, the vessels bringing the formative material

required according to the pattern laid down in cartilage ;

J. T. KlinkoscH, of Prague, taught the origin of bone

* P. J. Haaxmann in the Nederl. Tijdschr. v. Genetsk 1871, ii, 1-86.

t Cl. Havers: Obseivationes de ossibus, Amstelod. 1731, p. 63.

A A

1
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from connective tissue, while Haller held fast to its

development from cartilage and considered the change to

proceed from the vessels which surround with bony tissue

the primordial bone-granules discovered by him.

At the same time the macroscopical knowledge of

osteolog-v was also enriched. NATHANIEL HiGHMORE
discovered the antrum in the upper jaw; Olaus WORM
described the sutural bones named after him, but known

already to EUSTACHIUS
;

T. Kerckking studied the

development of the skeleton in the foetus
;
and Friedrich

RuYSCH drew attention to the differences between the

male and female skeleton, especially to the distinction

in the form of the pelvis and thorax in the two sexes. The

knowledge of the ligaments was improved by the careful

work of JOSIAS Weitbrecht.* The structure of the skin

was investigated by Malpighi, of whom the rete miicosum

reminds us to the present day, and by Leeuwenhoek, who

observed the smooth scales of the epidermis, the changes
in the skin produced by the formation of callosities and

scars, and the deposit of pigment in the coloured races of

men. C. V. SCHNEIDER afforded some information upon
the structure and function of the nasal mucous membrane.f
The structure of muscular tissue occupied the attention of

A. BORELLI, R. HOOKE, and above all of Nicholas Steno,
who referred to the similarity of its construction in man

and the lower animals, and pointed out that vessels and

nerves enter muscles, and that the latter are composed
of fasciculi, and are surrounded by an investment which

sends processes between the fasciculi. Leeuwenhoek
noticed the transverse striation of muscular fibres, and

taught that the growth of muscles results not from an

increase in number but from an increase in size of the

primitive fasciculi. He declared that muscular tissue is

*
Jos. Weitbrecht : Syndesmologie, Deutsche Ausgabe, Strassburg

•779-

t K. F. H. Marx in the Abhandlungen d. kgL Gcs. d. Wiss. zu Gottingen,

Bd. 19, 1873.
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built up of little spheres. R. HOOKK considered the bodies

observed to be prisms.

The study of angeiology was facilitated in an extra-

ordinary degree by the newly-discovered process of injec-

tion,"^ in the improvement of which SwAMMERDAM and

RUYSCH rendered the greatest services. For injections

they used coloured, easily coagulating, resinous liquids.

RUYSCH. of whom it is said that he possessed the hands of

a fairy and the eyes of a lynx, was able thus to determine

the presence and distribution of blood vessels in parts of the

body which had previously been considered non-vascular.

He described also the bronchial vessels and the coronary
vessels of the heart; Kerckring discovered on the portal

vein of the horse the vasa vasorum, and Leeuwenhoek
threw light upon the structure of the vascular coats. The

anatomy of the heart was illustrated by Steno, LOWER,
and ViEUSSENS. To their work the labours of WiNSLOW
and SenAC were added at a later period.

The lungs were carefully examined by Malpighi
;
he

stated that they are composed of little sacks the partitions

between which are richly provided with vessels. f Glisson

gave an exemplary description of the anatomy of the liver,J

while Malpighi devoted his attention to the spleen and

was also the hrst to recognize that glands are built up of

acini. § James DougLAS, whose name has been preserved
in the history of anatomy through other observations which

he made, described the relative position of organs in the

abdominal cavitv. The Swiss doctors Peyer and Brunner
discovered the glands of the intestinal canal, G. WlRSUNG
the ductus pancreaticus, Steno the duct of the parotid

gland, Wharton that of the submaxillary gland and

QuiRiNUS RiViNUS those of the sublingual gland. Mal-

* BuRC.GRf.VE Op. cif. p. 294 el seq.

t De pulmonibus epist. duee in Malpighi : Op. omnia, London 1686, iii, 133

tt
secj.

I F. Glisson: Anatomia hepatis, Amstelod. i6-;g.

§ M. Malpighi : De structura glandularum conglob., London 1697.
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PIGHI, Bellini and Bertin investigated the structure of

the kidneys ;
while the knowledge of the sexual organs

was advanced by W. COWPER who described the gland
named after him but known previously, by Reinikr DE

Graaf who described the follicles of the ovary, by D.

SantoRINI who submitted the corpora hitea to a more

careful examination, and especially by WiLLlAM HuNTER
who made public the best observations upon the anatomy
of the testis and the first correct representations of the

changes undergone by the uterus during pregnancy.

Neurology remained on a lower level. Steno frankly

confessed that he knew nothing ot the structure of the

brain and opined that other anatomists were in much the

same position. He looked forward to nerve fibres being
traced through the substance of the brain, but was himself

at the same time conscious of the difficulty of this investi-

gation and doubted whether such a thing would ever be

accomplished without special apparatus.^ WiLLIS, the

discoverer of the nervus accessoriiis, Sylvius, and Hum-
phrey Ridley furnished their contemporaries with good

descriptions of the brain
; J. J. WepP'ER illustrated the

distribution of its blood-vessels
;
ViEUSSENS noticed the

pyramids and the olivary bodies of the medulla oblongata,
and made the discovery that the dura mater receives nerve-

fibres from the trigetiiinus ;"[ LancisI drew attention to

the distribution of fibres in the corpus callosum and

examined the structure of the pineal gland; MalpigHI

made some remarks upon the distribution of the grey and

white substance of the brain and observed the passage
into the brain of collections of fibres from the spinal cord.;}:

With regard to the more minute structure of the substance

of the brain no clear view was arrived at. As a rule

anatomists embraced the hypothesis that the grey sub-

* W. Pi.ENKF.RS in the Maiia-Laacher Stimmeii 1884, vii, II. 25, 26. -Tir.

PusciiMASN in the Vienna Ncue Freie Prcsse 1886, 26 November,

t K. ViF.ussENs: Ncurogiaphia universalis, Lugd. 1O85, p. 82, 170.

+ ^L .Mai.i'k;!!! : Dc circhro in Op. cnmia iii, i el skj.
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stance of the brain is composed of blood vessels and small

follicles from which white nerve fibres arise. The peri-

pheral nerves were more minutely described and several

ganglia were discovered as, for example, the Gasserian

ganglion on the nervus trigeminus*
The anatomy of the sense-organs was worked at with

greater success. RUYSCH discovered that part of the

choroid coat of the eye named after him
;
Leeuvvenhoek

described the structure of the lens as being of fibres united

into membranes
;
Meibom in 1666 pointed out the glands

imbedded in the substance of the tarsal cartilages and

StenO described the lachrymal apparatus ;t POURFOUR
UU Petit discovered the canal running between the two

layers of the membrana hyaloidea of the vitreous humour

round the margin of the lens capsule. ZiNN drew atten-

tion \.o \\-\Q. zonula ciliaris ; DemoURS observed the mem-
brane bearing his name on the posterior surface of the

cornea. DuvERNEY, ViEUSSENS, Valsalva, Cassebohm,
COTUGNO and others occupied themselves with the anatomy
of the organ of hearing, while the structure of the organs
of voice and especially of the larynx was illustrated by
the investigations of DrelincOURT, SantORINI and WriS-

BERG.

Physiological inquiry achieved the greatest success. The

age of experiment, as we may call the 17th century, brought
about a complete revolution in the views hitherto held on

this subject, and raised physiology into a science. The

discovery of the circulation of the blood formed the founda-

tion stone upon which the structure of this science was

erected. Already Servet and Realdo Colombo had

taught that the blood passes from the right side of the

heart through the pulmonary artery and the pulmonary
veins to the left side of the heart

;
but WiLLLAM Harvey

* A. B. R. lliHScii: Paris quinti iieivoruni encephali disquisitio aiiatomica,

Vienn. i 765, p. 20.

t H. Meibom : De vasis palpebrarum novis, Lugd. Batav. 1723, p. 135 et

se(j.

1
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was the first to furnish the proof of this, inasmuch as he

caused water to flow by this route from the pulmonary

artery into the left heart. It seems but an easy step to

have ascribed an analogous course to the blood in the other

vessels of the body. But the doctrine which then pre-

vailed, that the arteries chiefly contained air and only but

a little blood and that the blood flowed in a centrifugral

direction in the veins as well as in the arteries, was opposed
to the acceptation of this view. Harvey corrected these

mistakes.''^ He opened arteries under water and saw that

no bubbles of air rose to the surface. He cut into them

and observed what a quantity of blood they contained. He
studied moreover the mechanism of the then recently dis-

covered valves of veins and made attempts to blow air into

the tiunks of veins provided with valves. In this manner

hed iscovered that the valves are so formed that they impede
and check the blood-stream from the trunks to the peri-

phery but on the other hand ofl^er every facility to its flow

in the opposite
—that is to say the centripetal

—direction.

Assuming this to be true, the question arose—from whence

comes the blood in the minute ramifications of the veins?

As it was impossible to think that the arterial blood is com-

pletely used up in the organs, the explanation presented

itself spontaneously that it passes from the arteries into

the veins as had been established to be the case in the

pulmonary circulation.

The exact way in which this passage is made was first

explained by MalpigHI, who discovered the capillaries,

and was the first to observe with the microscope the pas-

sage of the blood from the arteries into the veins.

Harvey held fast to the erroneous view that the liver is

the seat of the formation of blood. The true conditions of

this matter were not known until the discovery of the

lacteals by Gaspare Aselli, of the ductus thoracicus by

Jean Pecquet, and of the lymphatic vascular system by
O. RUDBECK and T. RarTHOLINUS, nor until the establish-

* W. IIauvkv: Works ed. by H. Wii.i.i>, I.oiuloii 1S47.
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ment by these observers of the importance of the vessels

above mentioned in the preparation of the blood.

A series of investigations on the vascular system, on

the blood, its composition, elaboration, movement, etc.,

was soon added to the discovery of the circulation of

the blood. A. BORELLI was the first to formulate

the thought that the vascular system resembles a hydraulic

apparatus, and he attempted to calculate the force with

which the blood flows through the vessels. It must be

confessed that he arrived at inaccurate results, for the

circumstances which have to be considered in this

investigation were then not sufficiently known. Thus, for

instance, his estimation of the resistance offered by the

continually narrowing arteries was unduly high.^ WiLLIAM

Cole hereupon drew attention to the fact that the sum of

the transverse sections of the vessels increases with their

distance from the heart, and that the vascular system may
be represented as a cone, the base of which is the periphery
of the body and the apex the heart.f BELLINI showed that

the blood flows with less velocity in proportion as the

vessels become more and more divided into branches.

Stephen Hales sought to determine the force of the

blood-pressure and the velocity of the blood current by a

series of experiments, and introduced for this purpose a

glass tube into the divided artery of a living animal, so

that he might observe how high the blood was raised in it. J

Molyneux and Leeuwenhoek observed under the micro-

scope the velocity of the blood-current. § The Irish doctor,

Allen Moulin, made the first attempt to determine the

quantity of blood contained in the body. He opened the

hearts of animals by vivisection, and from the quantity of

blood which they contained, and from the velocity of the

* Alf. Borki.li : De motu animalium, Lugd. Bat., 1685, i, p. (;4 el seq.

t Will. Coi.e : De secretione animali, Genev. 1696,0. 7, p. 26.

+ Stephen Hales: Haemostatique ou la statique des animaux
;
a French

transl., with notes by de Sauvage, Geneva 1744, of "Statical Essays.''

§ Philos. Transactions, Lonikm 1685, No. 177, p. 12.^6.
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blood-current, he calculated the quantity of blood contained

in the body. By this somewhat imperfect method he arrived

at the result that the weight of the blood constitutes about

the twentieth part of the body-weight.* The discovery of

the blood-corpuscles, which were first detected by Mal-

PIGHI, threw great light upon the composition of the blood.

They were described by SWAMMERDAM as egg-shaped
structures, by Malpighi as coralloidal strings, and by
Leeuwenhoek, who studied their form in different classes

of animals, as small, oval, flattened spheroids. Hewson

thought that they contained each a small vesicle, and ex-

pressed an opinion that they originated chiefly in the

spleen.

ViEUSSENS and CHIRAC were then already contemplating
a chemical examination of the blood. A. Badia and

MengHINI showed conclusively that the blood contains

iron. F. QUESNAY—who, as the founder of the physio-

cratic system, rendered the highest services to political

economy^
—

taught that the blood contains the following

constituent parts:-
— i. Water; 2. Albuminous matters

which coagulate by heat, and when putrid develop an

alkaline, acrid quality ; 3. Fats which solidify in the cold,

but at a higher temperature are fluid, and generate a rancid

acridity ; 4. Gelatinous matters
;
and 5. Bitter saponaceous

substances.t Hewson continued to investigate the

physical and chemical properties of the blood, and gave

very great attention to the subject of its coagulation, the

causes of which he was at pains to work out by means of

various experiments. J An opportunity was often afforded

durinof venesection of observingf that blood takes on a

redder colour when it comes into contact with air
;
and the

ancients even were aware of the fact that arterial blood is

*
Philosophical Transactions, London 1687, Decemb., No. 191, p. 4.^3 et

siq.

t F. Quessay: Essai physique sur I'cconomie animale, Paris 1747, ii- .U^

el seq., \\\, ^i et siq.
— liAEsurt op. cil. ii, 592.

J Will. Hkwson : On the Blood, Girm. transl., Niirnberg, 187c.
—E.

BitucKi; : Vorlesungen iibcr Physiologic, Wien 1885, i, 81 et seq.
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of a clearer colour than venous blood. The latrophvsicists

such as Malpighi, PitcAIRN, and others explained the

phenomenon by saying that in consequence of the inspired

air the blood is subjected to a finer division, while the latro-

chemists ascribed a chemical influence to the air. The

attempts to come to a conclusion as to what constituent

part of the air it is which produces this effect were naturally

unsuccessful. R. Bathurst and N. Henshaw expressed
an opinion that it was the same substance that has a promi-
nent place in the composition of nitric acid. The real

action of air upon blood was more closely examined by D.

MiSTlCHELLi. He inflated the lungs of dying animals with

air, and in this way was able, not only to cause the blood to

change colour, but at the same time to revive the movements

•of the heart.* About the same time Peyer and HARDER
instituted experiments with the hearts of dead animals

and of men who had been hanged, and restored cardiac

movements by inflating the" lungs with air.f

j SantoRIO, who made himself known by the invention of

various physical instruments,]: wished to determine the

[relation

between the ingesta and excreta of the body, and

with this object during 30 years submitted the nourishment

he took and the refuse material which passed from him to

j

accurate weighing; he then compared the results with his

body-weight, and found that a portion of the nourishment

taken leaves the body in the invisible form of gas and vapour

[perspiratio insensibilis).\ Denvs DodaRT repeated these

experiments, and remarked that with increasing age the

"visible excretory products are increased. The processes
of digestion, nutrition, and secretion were judged of in

quite different ways by the latrophysicists and the latro-

chemists. While the former embraced the opinion that

*
Philosophical experiments and observations of Rob. Hooke, etc., published

by W. Deriiam, London 1726, p. 372 e< seq.

t Peyer : Parerga anatom. et medica, Genev. 1681, p. 198.

X K. Sprengel op. cil. iv, 422 et se(j.

§ Sanct. Sanct<;iuus : De statica medicina, Venet. 1614, Sect. i.
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the stomach exercises a subdividing, triturating effect upon
the food, the latter thought that in consequence of the

chemical powers of the saliva, the gastric juice, the pan-
creatic juice, and the bile the food is converted into a pap.
The ingenious experiments upon digestion, which SpaLLAN-
ZANI and Carminati afterwards instituted, showed how far

both agencies enter into the question.* Similar diversity
of views prevailed in reference to such subjects as the

secretion and nutrition of organs and tissues
;
but there

was no doubt that the explanations of the latrophysicists
in reference to blood-pressure, to the form, ramihcation,

and tortuosity of vessels, and to the porosity of the

capillaries, started from a firmer basis of facts than did

those of the latrochemists.

The discovery of the circulation of the blood turned the

attention of inquirers to the subject of animal motion in

general. NICHOLAS Steno made the first attempt to

explain muscular action by the laws of mechanics, which

are of such general validity .f He took this opportunity of

publishing his observations on the changes of form and

consistence which the muscles undergo in contraction and

relaxation.

Some years after, in 1680, A. BORELLi's celebrated work,

De Mo^u A nima/nim, appeared, in which the complicated
movements executed by particular muscles were analyzed. J

In it the author compared the bones and the muscles

attached to them to physical apparatus for demonstrating
levers. To determine the strength of a muscle he sus-

pended weights to it until its fibres were torn. SteNO

even made the observation that muscular tissue has the

power of being stimulated

the influence of vessels and

to movement independently of

nerves, though DE Marchettis I

* SpAi-LANZANi : Versuche iiber das Verdauuiigsgeschiift des Menschen und

Verschiedcner Thierarten, Deutsche Ubeis., Leipzig 1785.

t Nic. Stenonis elemeiitorum myologiae specimen seu musculi descriptio

geometrica, Flor. 1667.

X op. cil. i, p. 19 et seq.
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had admitted independent irritability only for the muscular

tissue of the heart and intestine. It was established

by experiments on frogs and tortoises that power of

movement exists after removal of the brain. StenO drew

attention to the part played by the blood in muscular

action ;
he ligatured the descending aorta in the frog, and

showed that paralysis of the muscles of the posterior part

of the body ensues. Baglivi also sought for the cause of

the inherent contractility of muscular tissue in the blood,

and considered the nerves to be only the exciters of move-

ment; and he made on this occasion certain remarks which

may be taken as alluding to the distinction between plain

I

and transversely striated muscular fibres."^ MayOW, on
'

the other hand, attached great importance to the influence

of the atmospheric air upon the activity of muscle. GlisSON

regarded irritability as a propertyt belonging to matter in

general; WiLLIS considered it to belong only to muscles.

I Afterwards A. Haller, as the result of a great number

of researches and vivisections, established on a firm basis

the different degrees of sensibility and irritability possessed

by the various tissues and organs of the body. He came

to the conclusion that sensibility is associated with the

existence of nerves and irritability with that of muscular

tissue.

The nerves were held to be filled with a fluid, and

GlisSON even spoke of currents flowing to and fro in

nerves. Clearly, these have only the name in common
with those electrical currents which at the present day are

known to manifest themselves in nerves. In the explana-
tion of the action of nerve force the latrophysicists and

the latrochemists were opposed to one another
;

for while

the former, with NewtON, assumed the presence of vibra-

tions, of tensions, and relaxations, the latter considered

* G. Baglivi: De fibra motrice et morbosa in his Opera omnia medico-

pract. ct anatom., Antwerpen 1719.

t Gi.issoN : De veiitriculo et intestinis, Amst^jlod. if>77, p. 168 et seq.

according^ to G. H. Meyer in Haeser's Aichiv, Jena 1843, v, p. i it seq.
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the force in question to be attended with chemical changes
in the nerve-contents. Those who were dissatisfied with

both explanations, had recourse to the hypothetical "vital

spirits," which gave the wished-for answer to all questions.

The brain was generally accepted as the centre of in-

tellectual activity. WlLLlS ventured even to localize the

different psychical faculties in particular parts of the brain;

thus he seated sensation in the corpora striata, memory in

the medullary substance, and the animal functions in the

cerebellum. R. Whytt came to the conclusion after

numerous vivisections that the capacity for movement is

preserved for some time after death, and referred to the fact

that decapitated frogs
" move in a co-ordinated manner,

and, as it were, with intelligence." He concluded from

this that the brain cannot be the onlv centre of

intellectual activity."^ CalDANI made attempts to

investigate the physiological functions of the spinal cord,

and with this object destroyed different parts of it.

The great astronomer Kepler drew the outlines of a

correct theory of vision, remarked upon the difference in

the curvatures of the anterior and posterior surfaces of the

lens, explained that this organ is by no means the seat of

vision, as had hitherto been thought, but serves the purpose
of refracting the incident rays of light into the direction

required. He followed the course of these rays until they

impinge upon the retina,f and pointed out that myopia and

hypermetropia depend upon abnormalities in the refracting

media, and that with suitable spectacles, fitted with concave

or convex glasses, a correct image of an object is produced.
Father SCHEINER, of Vienna, completed these investiga-

tions, and showed by the experiment named after him that

an object is only clearly seen when removed to a certain

definite distance from the eye. He at the same time

* Roll. VViivir : An essay on the vital and involuntary motions of animals,

Edinburgh 1751, p. 344 tl stq., 384 ct siq.
— H. Whytt : Physiological essays,

Edinburgh 1755, p. 107 cl
,sf(/., 214 ct seq.

t POUGENUORFF OjO. cit., S. 1 68 ft srq.
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observed that the pupils contract when the eyes are fixed

upon near objects. The Prior of the Monastery of St.

Martin, E. Mariotte, made the discovery that the place

where the optic nerve enters the globe is insensible to rays

of light.^

The foundation of the physiology of hearing was laid

: by Claude Perrault, the famous physician and architect,

' the builder of the Louvre at Paris. He was the first to see

the nerve-fibres distributed upon the lamina spiralis of the

I
cochlea, and declared them to be the seat of the sense of

i hearing.t He also recognized the part played by the

I labyrinth and the semi-circular canals in the conduction of

I
sound. DuVERNEY followed the distribution of the auditorv

I nerve in the internal ear more closely, and rendered Per-

(RAULT'S results more conclusive on certain points. Then

followed Valsalva's excellent work.

Claude Perrault also attempted to throw light upon the

origin of the voice, while drawing attention to the structure

of the larynx. Denys Dodart was of opinion that vocal

sounds are produced by the constriction or widening of the

glottis in association with the passage of air to and fro.

Antoine Ferrein recognized the fact that vibrations of the

jvocal
cords are of the greatest importance in phonation.J

Camper tried to explain the different character of the

oice in various classes of animals by the differences in the

'structure of their vocal organs. Ammann, W. V. Kempelen,
md Kratzenstein studied the physiology of speech, and

onstructed the first specimens of an apparatus for imitating

luman articulation. The papillae of the tongue were

leclared by Malpighi and Bellini to be concerned with

*
Lettres ecrites par Mariotte, Pecquet ft Perrault sur le sujet d'une

•iivelle decouverte touchant la veue par Mariotte in the Recueil de pleusieurs

aitez de inathemati(|ue de I'Acad. Royale des Sciences, Paris 1676.
' QJuvres diverses de physique et de mechanique Leyden 1721, Vol. i, j).

47 tl
seq. (du bruit, partie iii).

t Histoire de I'Acad. Royale des Sciences avec les me'moires, etc., Paris 1700,

244 f/
iff^. ; 1706, p. 136 el seq.

•

388 etseq.; I 707, p. 66 el seq. ; 1741, p.

29 elseq.
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the sense of taste. Malpighi located the sense of touch

in tlie papillae of the skin. BOHN referred to the distinction

between the senses of touch and of temperature, and the

Genevese philosopher, BOiNNET, already raised the question

whether the tongue possesses different nerves for every
kind of flavour, and the ear different fibres for every
note."^

Amongst the most weighty questions engaging the atten-

tion of the natural philosophers of the 17th and i8th

centuries may be reckoned the theory of the generation and

development of the animal embryo. Here, too, it was

William Har\'EY who gave to these investigations a firm

basis in enunciating the proposition, Ovine animal ex ovo.

He taught that the embryo developed from the ovum which

took its origin from the mother, the semen of the male only

setting the process in motion. The opinion was maintained

that during coition the ovum is released from the ovary;
but Kerchring remarks that women had told him that an

ovum may be expelled at each menstruation. f The ovum

theory was put on a still firmer foundation by S^VA^LMER-

DAM, Malpighi, and Redi, who gave a wider significance

to the Harveian dictum bv changing it into Omne vivum

ex ovo, and even applied it to plants. This doctrine sus- 1

tained a great shock in consequence of the discovery of the
|

spermatozoa, which J. Ham was the first to notice in 1677.

Leeuwenhoek confirmed this observation, and described

the spermatozoa as extraordinarily small creatures, each

provided with a tail and a rounded head, and engaged in

continual movement
;
and in view of these facts he put

forward the hypothesis that the spermatozoa and not the ova

form the real germs of the embryo. Hartsoeker thought

he recognized a resemblance between the spermatozoon and

the human form, and looked upon each as a primitive

embryo. The witty Leibnitz even spoke of the immor-

tality of spermatozoa. ANTONIO Vallisneri put an eno

* Letter of Bonnet to Haller, in Haeseh. op. cit. ii, 596.

t Til. KEncKiuso: Aiithrojjogfnia icliiiographicn, Amstelod. i67t,(). ,^.

II
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to these dreams by contirming the view of the high import-

ance of the ovum for the development of the human

embryo; and yet he committed the error of considering the

spermatozoa as an unessential accidental constituent of the

semen, and of declaring them to be without effect in

generation. This view was also countenanced by BuFFON,

Haller, and others, and obtained almost universal accept-
ance. Spallanzani was the first once more to submit to a

closer investigation the problem of the real cause of im-

pregnation, and with this object undertook a series of

experiments in artificial impregnation with the spermatic
fluid of the male."^ Haller afforded valuable information

upon the development of the embryo, especially upon the

formation of the vascular system. The foetal circulation

was thoroughly explained by DuvERNEY.
Most philosophers gave credence to the old theological

theory of development, according to Avhich the germs of

organic beings are preformed from the time of the creation

of the first, and lie embedded in one another like a series of

boxes, each enclosing a smaller one. This view of things
was replaced by the doctrine of Epigenesis, in which

Caspar Friedrich Wolff, as the result of a great number
of careful observations, delivered his opinion that organs
have not existed in their mature shape from the beginning
of things, but that the particular parts of the body assume

gradually their fully-developed form as the result of a series

of differentiations.t With great penetration he referred to

the analogous development of plants and animals, and in

this connection even pointed to the doctrine of metamor-

phosis in the vegetable kingdom further developed by
Goethe. He also made the observation that the nervous

system, the alimentary canal, and the vasculo-muscular

* Spal:,anzani : Versuche iiber die Erzeugung der Thiere und Pflanzen,
Deutsche Ubers., Leipzig 1786.

t C. F. W^oi.ff: Theoria generationis, Halle 1759.
—C. F. Wolff: liber die

Bildung des Darmkanals im bebriiteten Hiihrichen, Berlin i8[2, S. 57, 125,

148.
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structures arise from distinct embryonic layers. He
declared the ultimate constituents of the body to be

spherules or vesicles. May we not look upon this as a

forebodino[ of the discovery^ of the cell?
{-)

PROGRESS IN THE OTHER BRANCHES OF
MEDICAL SCIENCE DURING THE SEX'ENTEENTH

AND EIGHTEENTH CENTURIES.

The opposition between the latrophysicists and the latro-

chemists was manifested as much in pathology as in

physiology. They sought to explain diseases, on the one

hand by mechanical disturbances such as stagnation of the

blood or of the contents of the nerves, on the other hand

by chemical processes such as fermentation and decom-

position. Prominent thinkers among the doctors, like

BORELLI, PiTCAIRN, HeLMONT, SyLVIUS, WiLLIS, BoER-

HAAVE and F. HOFFMANN built upon these theories

elegant structures of pathological doctrine, the instability

of which became apparent as science advanced. The
deficiencies and mistakes and especially the one-sidedness

manifested by some of these medical systems led to the

blending of them with dynamic hypotheses : PARACELSUS
had previously made this attempt and Helmont and

Willis had repeated it. But the dynamic theory, which

in many respects recalled the doctrines of the Pneumatists

of antiquity
— remodelled however, of course, in conformity

with the Christian faith—was at first only employed to

explain the ultimate causes of organic phenomena. Stahl

developed it into an animism which suggested the view

that all scientific investigation in medicine must be super-

fluous. The same conclusion, at least in respect of the

theoretical foundation of medicine, was arrived at by those

doctors who, like Sydenham, dissatisfied with attempts to

reconcile theory with practice, despaired of the solution of

the problem, and declared the final goal of their efforts to

I
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be an art of healing resting upon experience. The arti-

ficial systems of the schools, founded on ingenuity and

imagination, enjoyed but a short existence and resembled

soap bubbles with their changing prismatic hues, dazzling

for a moment with the richness of their colour and gone
the next without leaving a trace behind. Of this period,

only the knowledge which experience gained or scientific

observation disclosed, has remained a possession of later

times, forming one among the many building-stones in the

firm structure of medical science.

A rich clinical literature advanced the knowledge of

disease as seen in individual cases, and turned the atten-

tion of doctors to groups of symptoms,
—a subject which

had been little, if at all, studied before. At the

same time diagnosis was improved by the introduction

of new appliances, and a scientific advance in morbid

anatomy was prepared for by the collection of reports of

pathological changes noted at post-mortem examinations.

Sylvius described the deposit of tubercles in the lungs,

and considered consumption to be due to the purulent

breaking up of such deposits.'^ WiLLlS drew a picture of

diabetes mellitus and remarked upon the sweet taste of the

urine in this disease which he was unable to account fort

Werlhof gave the first description of purpura hxniorr-

hagica.X The earliest communications upon the subject of

rickets date also from the 17th century: the symptoms of

this disease were sketched in outline by B. Reusner, but

more thoroughly portrayed by WHISTLER, A. DE BoOT,
and GlisSON. During the same period we find various

reports upon the endemic incidence of cretinism, which

Paracelsus had already observed in certain Alpine

localities, and also the earliest treatises upon the epidemic

* Fr. de i,k Boii Syi.vii Opera Medica, Traject. ad Rhenum et Amstelo I.

1695, p. 692 et seq.

t Th. Wilms : Dj urinis in Op. omnia, Amste'iod. ififi,^, p. 333 et seq.

X p. G. Werlhof: Opera Medica ed. Wichmann, Hannover 1775, ii, p.

624,76..

B B
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appearance of syphilitic affections known in Scotland under

the name of Sibbens and under that of Radesyge in

Scandinavia.

Remarkable progress in certain directions was also made

during this period in the diagnosis of disease, but its full

significance was certainly not recognized until later. On
the examination of the urine as a means of diagnosis

Solano DE Luques, T. Bordeu and others imparted some

new and valuable information although they also made

many singular and even ridiculous statements upon the

same subject. Other means of diagnosis also began to be

used. SantORIO made use of the thermometer to deter-

mine the temperature of the body, and BOERHAAVE, COCK-

BURN and others made extensive use of that instrument in

their practice."^ AntoN DE Hakn in this way established

the fact that in the rigors of fever the temperature of the

body is not reduced, as was then generally assumed to be

the case, but, on the contrary, raised : he also first drew

attention to the remarkable phenomenon of post-mortem
elevation of temperature, and observed that the subjective

feeling of warmth by no means always corresponds to the

real temperature, and that the temperature of paralyzed
limbs is lower than that of healthy ones.f

Diseases of the heart excited great interest. Lancisi

connected pulsation in the jugular veins with dilatation of

the right side of the heart resulting from incompetence of

the tricuspid valve. J Albertini remarked very appro-

priately that the difficulty of diagnosis in heart disease

depends in great measure upon tiie fact that in it patho-

logical conditions of various kinds coexist and he advised

that in examining the heart the hand of the doctor should

be laid upon the cardiac region of the patient. § By far

* WuNDERi-icii : Das Verhalten der Eigenwaimc in Krankheiten, Leii)zig

1870.

t Til. PusciiMANN- : Die Medicin in Wien, 1884, S. 19.

X Lancisi: De motu cordis et ancuiysmatibus, Lugci. Batav. 1740, ','.306,

pars, ii., cap. 6, prop. 60.

§ Albbrtini : Opuscula e>i. M. H. Romberg, Beroi. 1828.
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the greatest acquisition which diagnosis owes to this

period, was the discovery of the art of percussion by the

Viennese doctor AUENBRUGGER.* Unfortunately this

remained ahnost unnoticed : only in the igth century did

it become, as C. G. LUDWIG of Leipzig said in the year

1763,
" a torch which brought light into the gloom which

brooded over the diseases of the thorax."

Morbid anatomy also made a great step in advance.

Men ceased to look upon pathological changes observed in

the dead body as nothing but curiosities which satisfied the

spectacular cravings of collectors ever ready to grasp at

rarities, and began to suspect, and to examine into, their

connection with clinical symptoms. W. Harvey declared

that a man can learn more from the necropsy of one human

being who has died of consumption than he can from the

dissection of ten who have been killed by hanging.

Benevieni, T. Bartholinus, Bonet, Ridley, Lancisi,

Valsalva and others deposited in their writings a number
of valuable observations. Wepfer made the first attempt
to set free the subject of cerebral diseases from the chaos

of mystical-transcendental speculation in which it was lost,

and to explain such diseases by pathological changes
in the brain. He observed the seat of apoplectic lesions

healed into cicatricial tissue and described the affection

named afterwards by FOTHERGILL
" a painful affection of the

face" i.e. tic douloureux. In the i8th century FONTANA
made the important discovery that the "staggers" in

sheep is a disease caused by hydatids in the brain.

The pathology of the vascular system owed substantial

progress to the labours of ViEUSSENS, Lancisi and Senac.

ViEUSSENS t observed instances of adhesion of the pericar-
dium to the heart and described hydrops pericardii and

pericarditis. He portrayed with astonishing clearness

the relations between the pathological changes in the dead

body and the symptoms during life in a case in which he

* AuKNBnuGGKR : Inventum novum, Vindob. 1761.

t J. Philiff in the Janus ii, 580-598. 111,316-326.
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attributed dilatation of the pulmonary veins, oedema of the

lungs, enlargement of the right side of the heart, dropsical

swelling of the feet, and smallncss of the pulse, all to

stenosis of the left ostiiiin venosum, i.e., auriculo-ventri-

cular orifice; and also on another occasion when he ob-

served calcareous degeneration of the aorta ascendens and

of the semilunar valves with insufficiency of the latter and

declared this had resulted in a partial regurgitation of

blood into the left side of the heart and cardiac palpitation.

LanCISI gave more detailed information concerning these

pathological changes especially as to so-called ossification,

that is calcareous degeneration of the valves, and as to dila-

tation and hypertrophy of the heart.* SenaC first drew

attention to the abnormal position sometimes occupied by
the heart on the right side in consequence of pathological

conditions.t Unfortunately the erroneous views of doctors

firmly resisted the correct interpretation of facts in regard
to the significance of the so-called polypi of the heart,

although Kerckring had already declared them to be due

to post-mortem changes. |

Pathological anatomy reached the highest point attained

at this period in J. B. MORGAGNI who, in possession of all the

knowledge which had been accumulated in this field, verified

and completed the results gained by numerous observations,

of his own and for the first time gave clear and defined

expression to the problems and tasks of this branch of

science. § In his investigations he also sought the aid of

experiment. 11
Stephen Hales did likewise and produced

artificial dropsy by injecting water into the vascular system.
Haller's labours upon sensibilitv and irritability were

supported chiefly by experiments on animals and by vivi-

sections. He knew well the use of these aids and

declared :

" One single experiment of this kind has oftea

* Piiii.ii'i' ill tlic jaiius iii, 318 ci seq.

I Senac : Traitt? de la structure du coeur, Paris 1 749.

t Til. Kkuckiung : Spicikgiuin aiiatomicum, Anistclod. 1670, p. 145.

§ F. Fai.k: Die patliol. Analoniie dcs J. B. Mohgaoni, Berlin 1887.

II I'll I I.I pp in (icr dcutsclicn Klinik, 1853, No. 45.
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removed the disappoinlments occasioned by the work of

whole years. This cruel proceeding has been of more use

to physiology than almost all the other arts, the co-opera-

tion of which has given strength to our science."^

Spallanzani's experiments upon the reproduction of lost

limbs in the lower animals excited great attention. f JOHN
Hunter contributed more than any other to introduce the

experimental method into pathology.

Not only do the first beginnings of experimental pathology

belong to this period but the same may also be said of

bacteriology. Leeuwenhoek described micro-organisms
of rounded, staff-shaped, thread-like and spiral form which

he asserted that he had found in the human mouth between

the teeth. J In consequence of these discoveries the theory
arose that many diseases are caused by these " animalcules.''

This view did not, certainly, admit of demonstration at that

period, but for all that, certain distinguished naturalists

such as LiNN/EUS and Plencicz held fast to the doctrine of

coniagium animatum.

Valuable preliminary work in founding a science of

hygiene was done by LancisI who studied the exhalation

from marshes and the means of improving the unhealthy
condition of the Roman Campagna,§ and by Pringle who
rendered great service to military sanitation and instituted

investigations upon septic and antiseptic substances.

The pharmacopoeia was enriched by many remedies. The
value of Peruvian bark in fever was recognized ; ipecacuanha
root was found to furnish a powerful emetic and the use of

arsenic was recommended in cancer. Efforts were also

made to arrive at correct views as to the causes of the

beneficial effects of medicines and the most suitable

method of employing them. Willis invited an inquiry into

*
Cj. Ad. Valentin in the Memoir on A. v. Haller, Berne 1877. p. 78.

Spali.anzani : Sopra le riproduzioni animali, Modena 1768.

X f- Loffi.er: Vorlesungen iiber die geschichtliche Entwickelung der Lehre

von den Baktcrien, Leipzig 1887, Th. i.

§ C. Langer in den Mitth. d. Ver. d. Arzte in Nieder-Osterreich 1875, No. 2.
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the changes which the drugs bring about in the stomach,

the blood and the different organs. This suggestion was
carried out by Wepfer and, to a greater length afterwards,

by A. StorCK : they performed numerous pharmaco-

dynamical experiments with various medicinal substances.''^

Under the influence of the discovery of the circulation of

the blood, the first attempts were made to inject medicines

into the veins as well as to replace great loss of blood by
transfusion.t But the unfortunate results of these opera-
tions which depended partly upon the indifferent appliances
and instruments used in performing them soon brought
intravenous injections and transfusion into discredit and by

degrees into oblivion. C. Stalpert VAN DER WiEL

already made use of a kind of oesophageal tube for artificial

feeding. J Bennet advanced special therapeutics by re-

commending inhalations in phthisis ;§ DOL^US by order-

ing milk diet in gout ;
and Edw. Baynard and J. FloyeR

by causing patients suffering from high fever to be

immersed in cold water. The two Hahns, Brandis and

Currie recommended that cold water should be poured
over patients with typhus and thus gave a stimulus to the

progress of hydro-therapeutics, while the curative employ-
ment of baths was placed on a firm basis by R. BOYLE and

F. Hoffmann.

Surgery made less progress than the other branches

of medicine during the 17th century. This was caused

partly by the fact that the most gifted representatives of

medical science turned their attention by preference to

chemical and physical investigations which then promised

great results, and also to physiology and microscopical

anatomy ; partly by the continually increasing separation

between internal medicine and surgery, in consequence of

* PUSCIIMANN
lip. cil. S. 35 <•! srq.

t P. ScHEF.i. : Die Transfusion des Blutes und Einspritzunsf in die Adern»

KojH-iihagen 1802.— Dieffkndach in Rust's Handwortcrbuch, Berlin iX.^S.

J Stai.h. v. d. Wiel: Observat. rar. cent, ii, 27 and Krul in llie Weckbl. v.

h, Ntdtrl. Tijdschr. v. Genecsk, 1883, No. 47.

§ CiiR. Bennet: Tabidorum ihcalruni, Lugd. Bat. 1714, Cap. 28.
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which students of medicine held themselves aloof from

studying the art of treating wounds, while on the other

hand the practitioners who had received but empirical

training were fully occupied in learning to understand and

to assimilate to themselves the teachino's ot the great

revolution in their art of which the preceding century had

witnessed the commencement, in respect of the methods

used in surgical operations. Certainly there were not

wanting certain improvements in the technical procedures
connected with operations : but no reforming genius like

AmbroisE Pare, embracing all branches of surgery and

guiding it into new paths, lived at this time. It was not until

the second half of the i8th century that a new impetus was

given to surgery though this did not show itself so much in

the development of the art of operating as in the foundation

of surgical pathology.

Ligature was but seldom employed for the arrest of

haemorrhage, for this demanded more anatomical know-

ledge than the majority of surgeons possessed. The

numerous unsuccessful results which followed the attempts
made in this direction may be partly attributed to the

rough and incomplete methods employed. Compression
of the vessels was practised by preference and was

considerably facilitated by the invention by MOREL of

the fillet-and-stick tourniquet in the year 1674. Petit

replaced this by the screw-tourniquet in 17 18. Digital

compression also came once more into use at the instance of

Saviard and Louis. The Prussian surgeons THEDENand
SCHMUCKER recommended the use of the tampon. Besides

these means use was made of the hot iron, of cold, and of

various styptic applications. Ligature came to be more

generallv recognized by surgeons only when it was under-

stood what a mistake had been made in including in the

ligature the nerves, veins, and surrounding cellular tissue,

and when the practice of ligaturing the isolated artery was

commenced. Even ligature of great arterial trunks, such

as the femoral and axillary was then ventured upon ;
War-
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NER and Else went so far as to perform ligature of the

carotid in the year 1775.

The amputations performed were chiefly those of the

foot, leg, forearm, and hand
;
above the elbow and knee

they were practised less frequently. The methods of per-

forming these operations were somewhat enriched by the

introduction of the double and triple incision, of the

flap-operation, and of the process of cutting the tissues

in the form of a hollow cone, the object aimed at being
the preservation of enough of the soft parts to form a

covering for the stump. Amputation was, however, per-

formed more frequently than there was any occasion for.

Thus SCHMUCKER states that in 1738 he saw in the Hotel

Dieu at Paris a patient both of whose legs had been

amputated on account of simple fractures. Conserva-

tive surgeons opposed this abuse which had arisen under

the influence of the French school, and endeavoured to

confine amputation within reasonable limits. The increase

of anatomical knowledge and the improvement in the

technical details of operations encouraged surgeons to per-

form exarticulations. A. Pare had already practised this

method at the elbow-joint ;
at the knee it was first per-

formed by Fabry von Hilden and at the shoulder by
MORAND and Le Dran. The method of exarticulation in

the tarsus named after Chopart was made public in 1791.

Exarticulation at the hip-joint was attempted but given up

again on account of the unsatisfactory results attending it.

Resections of certain bones or portions of bones were also

performed ;
for instance of the humerus by Ch. WhitE,

of the clavicle by CasseboH.M, while the first successful

excisions of joints were practised by FiLKlN (1762) and

Park (1781) in the case of the knee joint; and by Ch.

White (1768) and J. Bent (1771) in the case of the

shoulder.

Trephining was frequently performed for the most trivial

causes
;

it is inconceivable, how readily this measure was

resorted to. It was performed i 7 times, on Pmi.iP Wil.i.iAM
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Prince of ORANGE as we are told by C. Solingen. Only
here and there was a voice raised against this dangerous
mania for operations. The first opening of the maxillary
antrum for disease belongs also to this period. Catheterism

of the Eustachian tube owes its invention to the deaf post-

master GUYOT of Versailles who practised it upon him-

self.* Tracheotomy was recommended and performed not

only for the removal of foreign bodies and the relief of

dyspnoea, but also in croup and diphtheria. f CEsopha-

gotomy was performed for the first time in the i8th

century, while gastrotomy was practised as early as the

year 1635. j GIOVANNI FantONI reported the first suc-

cessful extirpation of the spleen. In the subject of hernia

the influence of the study of anatomical relations, \\hich

are of such fundamental importance, began to make itself

felt. Besides inguinal and umbilical hernia other forms

began to be distinguished and attention was drawn to

femoral hernia and to the pudendal, obturator and sciatic

varieties. § Efforts were made to throw light upon the

origin of ruptures ;
Haller considered congenital hernia

to depend upon embryological conditions. In the treat-

ment, trusses were more generally employed especially
after N. LeqUIN had in 1663 introduced the elastic spring.

The operation for radical cure Avas less frequently per-

formed and was gradually more and more confined to cases

of strangulated hernia. Special care was taken to pre-

serve the spermatic cord ; many surgeons, like DiONIS,
held it to be justifiable only in the case of priests to com-

bine castration with this operation.

The operation for rectal fistula was brought into con-

siderable repute by the fact that LouiS XIV. was obliged
to undergo it. The Royal illness even exerted a great

* Machines et inventions, appr. par Tacademie royale, Paris 1724. iv, No.

35.S.

t B. ScHUCHARDT in Langenbeck's Archiv 1887, Bd. 36, H. 3.

1 Hagens in the Berliner klinischen Wochenschr. 1883, No. 7.

§ J. Fantonm: Opusc. ined. Genev. 1738.
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influence on politics ; MiCHELET has, as is well known,
divided the reign of this Monarch into the periods avayit et

apri's la fistule.'*' The debates upon the performance of

the operation led to the invention of several fistula-knives

amongst which that of PoiT with Savigny's improvements
was most esteemed. Colotom)- with the object of the for-

mation of an artificial anus in congenital closure of the

natural outlet was performed in 1783 for the hrst time.

Among the methods of performing lithotomy the sectio

lateralis was most extensively adopted. Cheselden
modified the procedure in some measure and Frere Come
recommended the use of the litliotonie cac/ic. The hisfh

incision over the pubes was less frequently employed.

Lithotrity was described by ClUCCI : he made use of a

grooved instrument with toothed blades resembling
Civiale'S lithotrite and enclosed in a sheath. In the

treatment of urethral stricture the elastic bougies recom-

mended by Daran which swelled in the urethra were in

great favour.

Hendrik van Deventer, a. J. Venel and others

sketched out the principles of orthopaedics. About the

same time Hendrik VAN ROONHUVSE and afterwards

TuLP made the first attempts to cure caput obstipiini by

dividing the sterno-cleido-mastoid muscle. In 1784 M. G.

Thilenius performed the first division of the tetido Achillis

for club-foot.

Surgical pathology received valuable additions at the

hands of Percival Pott who made chronic inflammation

of the joints or tumor albus the object of careful observa-

tion, as he did also the subject of vertebral caries, the

curvature resulting from which disease is named after him;

while J. L. Pei IT drew attention to the sujjpurative osteo-

myelitis which supervenes upon wounds. PETlT and JOHN
Hunter also studied in greater detail the processes which

occur in the tissues in thrombosis, suppuration, cicatriza-

tion and granulation.

* H/ESER op. cil. ii, 4_:j2.
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Ophthalmology made a great stride at this time, in laying
aside the error, that cataract results from an extra-ocular

humour which is deposited in the form of an opaque pellicle

before the lens, and by adopting the correct view that it

consists of a disease of the lens itself. This discovery
received a splendid confirmation in the method of extrac-

tion by which Daviel in 1746 performed the first opera-
tion for removal of the lens. Extraction from this time

forth maintained an established position in ophthalmic

surgery along with the couching operation. The formation

of an artificial pupil constituted a further step in advance
;

this was advocated by WOOLHOUSE and first performed in

1728 by Cheselden. The procedure consisted of an

incision made in the iris
;
the elder Wentzel modified

this by excising a portion of the iris—performing an iridec-

tomy in fact.

To this period midwifery owes the beneficent discovery
of the forceps. Long led up to by the instruments which

obstetricians made use of for the extraction of dead

foetuses, they appeared upon the scene finally in the 17th

century and assumed a form calculated to adapt them to

their peculiar ends. The Chamberlens in difficult labours

made use of appliances consisting of levers, or blades of

steel covered with leather. This invention remained a

business-secret until Jean Palfyn made it public after

introducing many improvements.^ It was then further

perfected by DuSE, who introduced the crossing of the two

blades, by the younger Gregoire who had them fenes-

trated and united by a locking apparatus, and above all by
Levre r who changed the straight form of the blades into a

curved one, arranged for the locking by means of a move-

able peg, and laid down a statement of the indications

which justified the use of the forceps. To avoid the

dangers of Caesarean section—an operation but rarely per-
formed— a division through the symphysis pubis was

,). H. AvELiNG : The Chamberlens arui the midwifery forceps, London
1882.—A. Goffin: jean Pallyn, Bruxelles 1887.



380 RECENT TIMES.
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recommended, by which it was hoped, erroneously how-

ever, to increase the width of the pelvis ;
the bad results of

this operation were soon seen and led to its general con-

demnation. On the other hand the procedure first recom-

mended by Camerarius and Slevogt—that namely of

inducing premature labour in the 7th or 8th month in a

case where, in consequence of a narrow pelvis, a child could

not be delivered by the natural passages,
—was well re-

ceived by obstetricians and maintained its place in gynaeco-

logical practice.

To this period belongs also the first treatment of medical

jurisprudence in a scientific spirit as we see for example in

the application of the lung-test to forensic purposes:^ the

same may be said of the first beginnings of a system of

medical statistics.t

If we follow the course of the development of medicine

during the 17th and i8th centuries, we recognize in it the

same pha-^es as those which characterize the general march

of civilization during the same period. That spirit of active

investigation, so rich in results, which was displayed in an

indefatigable accumulation of empirical facts, gradually to

a certain extent ceased to manifest itself: it became

apparent that the results gained required to be sifted and

to be looked at in their relations to one another and to the

general intellectual life of man. Like the traveller, who

after a fatiguing march has climbed a height, and who

looks back with a proud contentment on the path he has

traversed
;
even so the genius of civilization after great

victories won, now halted for a brief rest, before arming
once more for new achievements. In the history of man-

kind such a moment had arrived in the 18th century and

the efforts of the Encyclopaedists gave clear expression to

the fact. Ill medicine too tliis tendency of men's minds

was noticeable and manifested itself in a series of com-

* Ri.UMKNsiocK in the Viertcljaliisschr. f. gtiichtl. Mcdicin. 1884. Bil. ,^8

S. 252-f)(j. B(l. y), S. 1-12.

t j. (JKAKTZKU : l);micl Gobi und Clitist. Kuiulinann, Brcslau 18S4.
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positions which dealt chiefly with the history of medi-

cine.

The first prominent representatives of medical historical

literature were DANIEL Leclerc, John Freind and

JOHANN Heinrich Schulze. It found influential friends

and supporters in BOERHAAVE and especially in Haller
who rendered imperishable services to the history of medi-

cine by editing the medical writings of antiquity and by
his bibliographical works. PORTAL, also, who was the

author of a History of Anatomy, WertHOF, HensLER and

Gruner, whose thorough investigations in the history
of diseases have an enduring value, ASTRUC, Baldinger,

TrillER, MoehsEN, AckermaNN, Mesler and others

bear witness to the fact that the taste for historical

inquiry among the doctors of the i8th century was widely

spread and abundantly fruitful.

THE CHARACTER OF THAT PERIOD IN REGARD
TO ART AND PHILOSOPHY.

The intellectual life of the i8th, was of a different character

to that of the preceding, century. This change manifested

itself either in the neglect of experimental inquiry, as was
the case in the natural sciences, or else in an alteration of

direction in work and aims, as was most clearly indicated

by the productions of the painter's art.

The 17th century produced GuiDO Reni, Salvator

Rosa, the Spaniards VELASQUEZ and MURILLO, the French

masters NICHOLAS POUSSIN and Claude Lorrain and the

great artists of the Netherlands, RuBENS and REMBRANDT.
The 1 8th century could place by the side of these but few

artists whose names would not pale in the presence of that

dazzling company of masters. In the place of the classical

beauty of those figures, which have become a pattern to all

time by virtue of the noble simplicity of their design and

the correct appreciation of the harmony of colours shown
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in their composition, and which, even when, as in RUBENS'

works, they exhibit a downriglit naturalism never merely

captivate the eye but always speak to the heart as well,
—

in the place of such works as these appeared others, un-

wholesomely surcharged with quaint accessories, in conse-

quence of the desire of the painters to appear original, the

effect of which was to lead art astray from the true path.

The philosophical ideas and systems which were put for-

ward at this time afforded a life-like image of the intellec-

tual struggles and changes of the period. The inductive

philosophy of BACON, founded upon experience and experi-

ment, which was justified beyond all expectations by the

rapid strides made in the natural sciences and by a multitude

of discoveries and inventions, developed under the influence

of these results upon a basis of materialism to which the

doctrine of pantheism imparted some bias towards idealism.

That belief the unfortunate GIORDANO Bruno had pro-

claimed as his sacred conviction and suffered death for in

the flames. Baruch Spinoza also professed the same creed

at a later period, and, expelled from the Jewish community
on account of his freedom in religious thought, endeavoured

to found it on scientific facts and to make it a method of

general application in explaining the phenomena of the

universe. He taught the conformability to law of every

event in nature and the unity of substance which, as he

explained in his appendix to Descartes, manifests itself

outwardly in a twofold form—Spirit and Matter.

John Locke went a step further. Accustomed as a

doctor to exclude metaphysics from the field of discussion,

he took up a position on the ground of pure philosophic

empiricism and declared that there are no such things as

innate ideas but that all knowledge is founded on experi-

ence. The human soul, he says, resembles at birth a blank

page on which the perceptions of the senses are impressed
as experiences, until by reflection and by the understanding
— which Locke calls the internal sense—they are arranged

into pictures of ideas. He thus brought philosophy once
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more back into the arms of naturalism inasmuch as he

referred his theory of the acquirement of knowledge to the

investigation of things by means of the bodily senses.

Locke's philosophical views found distinguished advocates

in France in the persons of E. B. DE CONDILLAC and VOL-

TAIRE, and in England incited to a scepticism which David

Hume gave powerful expression to, while Germany pro-

duced a mighty opponent to them in LEIBNITZ. The last-

mentioned combined the innate ideas of PlaTO with the

outlines of the atomic philosophy of Demokritus,—with
which G. Bruno and P. Gassendi had already established

some connection,— and adapted these views to the Christian

doctrines of the wisdom of the Creator and the suitability

of nature to its ends. He assumed the existence of certain

metaphysical points indivisible, without dimensions, and

probably endowed with perception, which he called monads;
he believed that he explained their mutual relations and

their connection with the unity of consciousness by the

fantastical hypothesis of a "pre-established'' harmony
settled before the beginning of time.

Leibnitz exerted no promoting influence on the develop-
ment of the natural sciences or of medicine in particular ;

for philosophy, for literature in general, he has perhaps been

credited with greater importance than he deserves. His

system was chiefly confined to Germany where Christian

Wolff was his most zealous apostle. He arranged the

ideas, which Leibnitz had jotted down in a loose dis-

connected form, into an orderly scheme with the pedantry
of a schoolmaster, and wherever there were manifest gaps
or whenever a too high-flying fancy prevailed he amended
matters by the doctrines of other philosophers.

More coherent and uniform in composition, but at the

same time more daring and more terrifying in its conclusions

was the materialism which made its appearance in France

about the middle of the i8th century. The most radical re-

presentative of this, the French doctor Lamettrie, made
an attempt in his " Histoire Naturelle de I'Ame " and his
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" L'Homme Machine" to deduce from the material and

corporeal organism even the processes of thought, the

intellectual faculties, and the moral feelings. He dis-

regarded the transcendental character of the human soul,

appealing, amongst other things, to the fact of psychical

disturbances which depend upon changes in the brain.

Immortality he granted, but only in so far as he held that

matter, from which the things of this world are made, does

not perish, but only changes its form and participates afresh

in the formation of other bodies. Unfortunately LametTRIE
at the same time preached a philosophy of pleasure which

amounted to a shameless glorification of self-indulgence,

and especially of venereal pleasures. The violent attacks

which he had to sustain were provoked entirely bv this cir-

cumstance and were by no means the result of his more

serious philosophical theories. It may well be that during
his life he did not practise the frivolous cynicism which he

made so conspicuous a feature of his writings : but even F.

A. LangE who undertook the vindication of Lamettrie was

able to bring forward in his defence nothing more than the

claims that he neither sent his children to the foundling

hospital like RousSEAU, nor married two brides like Swift,

that he had not like BACON been convicted of bribery, and

had never been suspected of forging documents like VOL-

TAIRE.* In any case Lamettrie by his teachings exerted

an injurious influence upon morals and poisoned many

pure spirits, and he was chiefly to blame if materialistic

philosophy was for a long time identified by ignorant

people with an unlimited indulgence in sensual gratifica-

tions.

The other adherents of materialism, especially those

who have become known under the name of the Encyclo-

paedists, sought not so much to secure a scientific founda-

tion for their philosophical tenets as to wage war against

ecclesiastical and political authorities. The author of the
"

Systeme de la Nature "
developed the theory of the

* F. A. Lance: Gcschichte dcs Materialism us, Iscrlohii 1876,1,349.
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circular course of life and the intimate interdependence of

the three kingdoms of nature
;
but he laid, at the same

time, undue stress upon such subjects as the rationalistic

enlightenment of the people and their right to self-govern-
ment.

These theories no doubt contributed largely to lead on

the mighty revolutions which, at the end of the eighteenth

century, shook France to its foundations and affected the

whole of Europe, and make it, to some degree, apparent

why many looked upon materialism as the source of

irreligion and the foe of monarchy.

THE LEARNED SOCIETIES AND UNIVERSITIES
IN THE SEVENTEENTH AND EIGHTEENTH

CENTURIES.

The development of the scientific spirit was essentially

advanced in the 17th century, as it had been in the i6th,

by the foundation of learned societies and of universities.

In Italy Prince FederigO Cesi established in 1603 the

Accademia dei Lincei, so called because its members

required for their investigations the eyes of lynxes and

because the coat of arms of the society bore a lynx on it;

while in 1657 under the patronage of the Medici princes
there arose in Florence the Accademia del Cimento which

gave forth that experiment should be its particular charge.
Learned societies were formed after this pattern in other

countries also. In Germany, Schweinfurt was the centre of

a society of doctors and natural philosophers which in

j 1672 was raised to an academy by the Emperor LEOPOLD.

In Paris the Academie des Sciences came into existence

about the year 1666 and in 1793 was converted into the

Institut National. The Royal Society was also founded

in London in the year 1666: its Transactions have

appeared in almost unbroken succession up to the present

day, and form for the history of science one of the most

C C
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important and valuable series of publications extant.'^

Upon these followed the Academy of Berlin which was

established in 1700 through the efforts of Leibnitz
;
the

Philosophical Society of Gottingen in 1733 ;
the Academy of

St. Petersburg, which was built, certainly, on Russian soil,

but the members of which were chiefly Germans, in 1725;
the Academy of Mannheim in 1755; and that of Munich in

1760.

The scientific life of this period brought forth rich fruit

in England and the Netherlands. Italy too saw the ripen-

ing of some late harvests, which called to mind the best

periods of that country's great past. The splendid Court

of Louis XIV. threw upon France broad beams of light

which rendered conspicuous a surprising quantity of talent

and energy combined with much inward unsoundness.

During the i8th and far into the 19th century, the French

people stood at the head of intellectual progress ;
the

learned men and investigators of France not only worked

strictly as pioneers in the advance of science, but they also

widened its boundaries and increased its subject-matter in

various ways. Germany was checked in political and intel-

lectual development by the miserable religious war, which

laid the land w^aste during 30 years, and did not until two

centuries later enjoy an assured peace for the full exercise

of her power.
At the end of the i6th century, the academies and

educational establishments in the different countries were

sufficient in number, as a general rule, to satisfy existing

requirements. In England the ancient universities of

Oxford and Cambridge formed the most important centres

for the higher studies. France centralized scientific study

more and more in Paris. Holland acquired new academies

at Groningen (1614), Utrecht (1634) and Harderwyk (1648).

In Italy universities arose at Parma, Cagliari, Mantua,

Urbino, Piacenza, Sassari, and Milan, some of which,

indeed, owed their origin merely to the petty jealousies of

* Cii. R. Weld : History of the Royal Society, London 1848, 2 Vols.
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these towns and their rulers. In 1608 a university was

founded at Pamplona, which, nevertheless, remained as

unknown as the other institutions of this kind in Spain.
Establishments of a kindred nature, which were founded in

Eastern Europe, like those at Tyrnau, in Hungary, after-

wards removed to Pesth, at Klausenburg, in Transylvania,
and at Kiew and Moscow, did not acquire any particular

notoriety. An academy tor Finland was created in 1640, at

Abo, which was moved to Helsingfors in 1828
;
and Sweden

acquired a second university at Lund, in 1668.

The number of academies which during this period arose

in Germany was inordinately great. In part they were called

into existence not by any want felt for an academical educa-

tion, but merely through the vanity of the minor territorial

lords, who in the foundation of an academy saw a not too

•costly method of advertising their sovereignty and of hearing
themselves extolled in speeches and poems as patrons of

the sciences. When the gymnasium at Herborn in Nassau

was, in 1652, raised into a university it cost the territorial

princes much trouble to find the fee of 4, loofl. required to

pay for the grant of the Imperial privileges. The town of

Rinteln, when in 1621 it was made the seat of a university,

possessed neither an apothecary's shop nor an inn."^ The

partition of the Hessian countries among various branches

of the dynasty led in 1607 to the foundation of the

academy at Giessen
;
but from 1625 to 1650 it was again

united with the neighbouring sister institution of Marburg.
The University of Strassburg arose out of the academical

gymnasium there, at which, among other branches of

scientific instruction, medicine found a place ;
in 1566 and

1621 this university received the Imperial sanction. In

1602 there were at it 70 students of theology, 77 of law,

II of medicine, and 145 of philosophy.t Afterwards this

seat of learning was less frequented, the number on a

* A. Tholuck: Das akademische Leben des 17. Jahrhunderts, Halle 1854,

Bd. i, Abth. 2, S. 9(1, 303.

t Id. i, 2, 122.
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yearly average amounting to little more than four students

in all the faculties put together; not till 1718 did it once

more raise itself from this depressed condition, when under

the French rule political circumstances assumed a peace-
ful aspect* The University of Altdorf arose in a similar

manner in 1622 in the district of the imperial free-town of

Niirnberg.t The gymnasium at Bremen also resembled an

academy ;
and a professorship of medicine was founded

there in 1610. A similar character was borne by the

higher educational establishments at Steinfurt and at

Neustadt on the Haardt, that at the former of these towns

being intended for the Grafschaft of Bentheim-Tecklenburg^
and that at the latter for the Palatinate. Those at Hanau
and Linsren also resembled universities. At Duisbere a

university arose in 1655 and one at Kiel in 1665. The

academy at Dorpat owed its foundation in 1632 to King
GUSTAVUS AdOLFHUS, of Sweden

;
but it existed only a

few decades and did not awake to renewed life until 1802.

The system of higher education in the Catholic states of

Germany came by degrees completely into the hands of

the Jesuits. Several new institutions, founded at the

instance of this Order, were, even if they received the

rights of a university, essentially only spiritual seminaries.

Thus there arose at jNIolsheim, in Elsass (Alsace), a

Jesuitical gymnasium which, in 161 7, was raised by the

Pope into a university: this in 1702 was transferred to

Strassburg and united with the high school at that place.

At the same time the cathedral school at Paderborn acquired
the character of a university ; the same happened to the

cathedral school at Osnabriick. The academy founded in

1647 at Bamberg gradually developed in like manner into a

complete university. In 1734 the Jesuitical gymnasium at

Fulda was also raised into a university, while the cathedral

school at Miinster did not attain this dignity until 1780.

* K. WiEGEn: GcschiclUt; der Mecliciii in Strassburjj, 188.;, S. 71.

f G. A. Willis: Geschichte unci Beschreibung der Universitiii Alidorf,

Altdorf 1705.
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To these were added numerous academies in the

countries belonging to the reigning house of Hapsburg.
At Salzburg, learned Benedictines founded an establishment

for the higher teaching, which in 1623 was raised into a

university by the Pope. A like honour was granted to

the Jesuitical gymnasium at Innsbruck, in 1673. So too at

Breslau the Jesuitical college developed, little by little, into

a university and in 1702 was recognized as such. The

establishment at Briinn acquired in 1779 for the first time

the privileges of a university, the high school at Olmiitz

being removed thither and united with it. But only a few

years afterwards it lost this character again and was

changed into a lyceum, which later on was associated with

an establishment for teaching medicine and surgery and

had its seat in Olmiitz.^

The universities of Halle and Gottingen exerted an im-

portant influence on the development of the scientific spirit.

The former was founded in 1694, after the Archbishopric
of Magdeburg with the lands belonging to it had come
into the possession of Brandenburg. The Great Elector had

already occupied himself with the formation of a kind of

academy which should form a centre for all things worthy of

study ;
he contemplated providing it with a chemical labora-

tory, a physical and technological establishment, a zoological
and botanical garden, workshops, museums, etc., and de-

creed that it should be accessible to all desirous of learning,

without distinction of nationality or religious belief.f But

the time was not ripe, nor was money forthcoming for the

completion of a plan of this magnitude and so much in

advance of the rationalistic mode of thought of the i8th

century. The financial means of the university of Halle

were also somewhat limited: its yearly income up to 1786
reached no more than 7,000 thalers, with which it was

necessarv to meet the salaries of all the teachers, and

* F. J. Rkhter : Gescliichte der Olmiitzer Universitiit, Olmiitz 1841.

t Erman and Reclam : Mem. p. servir a I'histoire des refugies fran9ois, T.

iii, p. 293 et seq., Berlin.
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generally speaking, all the expenses of the academy. In

vain did the professors request that the income of the

estates formerly belonging to the cathedrals of Magdeburg
and Halberstadt should be assigned to them."^ It was

owing to the ability of its teachers, amongst whom were

the jurists Stryx and ThomaSIUS, the theologian

FrancKE, the philologist CellaRIUS, and the doctors

Stahl and F. Hoffmann, that the university of Halle

maintained for a long time the first position among the

German academies. It did not begin to recede from

this position until the Hanoverian Government in 1734

founded a university in Gottingen, for the maintenance of

which a yearly sum of [6,000 thalers was voted. In the

appointments to professorships and in the regulation of

studies there prevailed now a freer spirit which strove to

accommodate itself in every way to the demands of the

time. More respect was paid to the natural sciences here

than in other academies. Werlhof, who was com-

missioned to furnish a preliminary report upon the pro-

posed foundation of the medical faculty, gave his judg-

ment upon the subject on the i6th December, 1733, and

proposed that professorships in anatomy, botany, chemistry
with materia medica, and the theory and practice of

medicine, should be established, that a botanical garden
should be laid out, a chemical laboratory constructed, and

that a hospital should be built and used for the purpose of

teaching students of medicine.f Smaller universities

arose in the i8th century at Erlangen (1743), at Biitzow in

Mecklenburg (1760), at Stuttgart (1781) and at Bonn (1784),

that at Stuttgart having grown out of the Karlsschule, and

that at Bonn having developed into an academy, from being
a Jesuitical gymnasium, but existing in its new form hardly

one year.

*
J. C. FoiiSTER : Gcschichte tier Uiiiversiiiit Halle in ihrem ersten Jahr-

hunilcrt, Halle 1799.

t E. F. RossLER : Die Griiiulung der Univeisiiiit Gottingen, Gottingen

1855-
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Germany, with a population which scarcely reached half

that of the present day possessed about twice the number
of academies she does now. Even from this fact we

may see that universities at that time differed in many
respects from those of to-day. They did not subserve

so exclusively the preparation for a particular calling in

life as they do now, but often only offered a completion of

the general education : and they were contented with a

much smaller attendance of students, since the cost of

maintenance was also much smaller than it is now. In

Vienna there were only 25 medical students in the year

1723, in Gottingen from 50 to 80 during the period
between the years 1767-78. Jena, in 1768, numbered 17, ^
and in 1773, 42 students of medicine. In Altdorf no more

than 386 medical students graduated between 1623- 1794.
In Wiirzburg about the middle of last century medical

studies were in an extremely depressed condition. The
Russian Court Doctor, M. A. Weikard, says in his auto-

biography (Berlin and Stettin, 1784):
•' When I began to

study medicine in Wiirzburg with C. C. SlEBOLD and

Senfft in the year 1761, there had been no pupils for

several years past and consequently no lectures had been

given. A year before two had entered and afterwards the

number was increased to nine. The teachers, who received

only 200-300 gulden, naturally treated their office as a

secondary matter, and were, moreover, unaccustomed to

scholastic affairs
;
indeed we had to complain several times

to the Rector Magnificus before we could bring them all

to deliver lectures again. They had to be forced thereto

by admonitions and serious threats. In spite of this they
showed the extremest thrift in their utterances : frequently

they remained silent for a whole quarter of a year ;
and yet

for all that the loss was not great.
"'^ The attendance at

some foreign academies was greater. ALEXANDER MuNRO,
during the 50 years that he taught at Edinburgh, had 14,000

pupils : the average number of medical students present
* K61.LIKKH op. cit. S. 21.
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there during the second half of the i8th century was 400
at a time. At Leyden in the year 1709 the number was

about 300. In Padua, when in 1613 not more than 1,400

students matriculated, it was considered a bad year. Pavia,

in 1782, among 2,000 students numbered 200 medical."^

The arrangements of the German medical faculties were of

a less complete and more meagre description than those of

Holland, Italy, and France. On this account many students

of medicine betook themselves to these countries from

Germany, in order to complete their professional education-

Especially the universities of Leyden, Padua, f Montpellier,

and Paris acquired a great reputation in this respect and

were much frequented.

It came about by degrees that France developed into the

chief centre of polite learning and education, such being

unfortunately much neglected at the German universities.

These, in the i6th century, had fulfilled their task and had

afforded as much instruction as at that time was looked

upon as indispensable for a general education of the

higher class. When, however, among the upper classes a

knowledge of the Latin and Greek tongues ceased to be

the principal object, and the discoveries and progress in the

natural sciences pressed other ideas into the foreground,

the curriculum of the German universities no longer satis-

fied requirements and people sought in foreign lands what

they could not get at home.;[: In this manner there arose

differences between these two systems of education—that

for the learned professions, and that in polite literature—
which has, in some degree, endured up to our own time.

The universities were on their guard against accepting
new subjects of education, and, on the other hand, men of

* G. KiscHEii: Chirargic vor loo Jahreii, Leipzig 1876, S. 77.

+ See the list of the names of the students who matriculated there in

"
Dtrll' univcrsita di Padova,'' Padua 1841.

+ BiEDERMASN (Dcutschlaiid im 18 Jahrhundcrt, Leipzig 1858, ii, i, S. 18)

says: ".Must (of the German universities) h.ui degv^neraled into exercising

gprounds for the exponents of the narrow views of orthodoxy, pedantic book-

learning, and scholastic subtlety."
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mark in the political, military, artistic, manufacturing, and

industrial walks of life, who by their residence abroad had

acquired a wider outlook, laughed at the narrow views of

the bookworms who sometimes cut a pitiful figure in con-

sequence of the awkwardness of their manners.

A wild and a rough life prevailed at the German univer-

sities of that time. " At our German high schools," writes

the doctor LOTICHIUS in 1631, "the attention of the

students is devoted, not to books, but to quarrels ;
not to

literary compositions, but to daggers ;
not to the pen, but

to the sword and plume ;
to bloody feuds instead of to

learned discussion
;

to drinking and riot instead of to

assiduous work
;
to the tavern and the brothel rather than

to the study and library."'^ The fagging of freshmen, a

custom which by usage came to be a regular practice, led

to terrible excesses, to cruelty and even to crime. The
students indulged also in many acts of insolence towards

the tow'nsmen. t The senate of the University of Leipzig
found themselves compelled, in 1625, to forbid the students
"
to disturb weddings, to strike strangers, to insult ladies

and young women by obscene remarks, or to trip them

up." I At Jena, in the year 1660, the students gave actual

battle to the police, in which conflict many were killed.

Similar excesses also occurred at Ingolstadt.

But it was not surprising if such things did occur among
the students

;
for the tone which prevailed among the pro-

fessors was at times not much better. In 1663 a professor
was punished by the Rector with imprisonment because he

had cudgelled his father-in-law. § The University of Helm-

stadt was admonished by the reigning prince not to bring
forward as candidates, at the appointment of professors,

any "who were given to drinking." ||
Of the University

* Oratio de fatalibus academiarum in Germatiia periculis in acad. Rintel.

rec 1631, p. 67 according to Meiners : Gesch. d. hohen Schulen.

t Tholuck np. cit. i, I, 264 et seq.

X Gebhardt in Zwiedineck-Sudenhorst's Zeitschr., 1887, iv, 955.

§ Prantl op. cit. i, 500, ,03.

II
Tholuck op. cit. i, i, 142.
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of Herborn SteubinG states :

" Not only was the high

school completely split up into factions, but, besides this^

one professor was opposed to another. They not only

taunted one another whenever they could in their lectures,

but even carried on their feuds in the presence of the

governing body."* Relations of this kind existed even a

century later; when in 1760 a professor complained to the

senate of the University of Ingolstadt that he had been

insulted by the medical faculty, the latter declared :

" that they certainly did consider him—the plaintiff
—a low

fellow, on account of his mean practices, but that they had

no recollection whatever of having at any time called him

so, officially."t

It was to be expected that a reaction would set in against

this orrowingr barbarism in manners and social intercourse.

The University of Gottingen took the initiative in recom-

mending its students to adopt polite behaviour. The

manners of the French, which had everywhere been adopted
at the courts of princes, were taken as a pattern. That

which the students belonging to the higher circles learned

to value soon found favour with the rest. And thus among
a proportion of the students of Germany the praiseworthy

endeavour was made to grace social life by pleasing

formalities. Those possessing the rudeness of manners

which were displayed at many high schools, chiefly of the

smaller class, regarded this innovation with scorn, cha-

racterizing it as foppery and an unpatriotic aping of foreign

usages. Even grave historians have shared this view, and

have attached too little importance to the fact that a reform

in this direction was required. The German race, without

a doubt, owes very much to the circumstance that it has

always been intent upon improving its deficiencies and

learning alike from friends and from foes.

In the beginning of the 17th century the general educa-

tion of students embraced the Latin, Greek, and Hebrew

languages, arithmetic with some mathematics, Church

* Tiiui.ucK dp. cil. i, I, 140. . t Pkantl
o/). cil., i, 60O.
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history, and the study of ancient authors, which afforded

opportunity of giving some information upon subjects con-

nected with history, geography, and the natural sciences.

Gradually, however, more scope was given to the last-

mentioned subjects. As early as at the conclusion of that

century we find appearing as regular subjects of instruction

in the curriculum of the gymnasia intended for the sons

of noblemen, the French and English languages, sometimes

even Italian and Spanish, history, geography, physics, and

the natural sciences, with dancing, fencing, and riding.

These sciences and arts were designated by the epithet
"
gallant ;

"
just as people were fond of employing the same

expression in other connections as equivalent to
"
knightly

"

or
" reserved for the upper classes." LEIBNITZ, SeckeN-

DORFF, ThoMASIUS, and other unprejudiced men energeti- )^

cally demanded that practical science should receive more

attention. But the mother tongue was neglected even

more than this in the German schools. In Pomerania the

teachers at the Latin schools were enjoined in 1690 always
to speak Latin to their pupils and never German, because

the latter language was unstable, troublesome, and incon-

venient.^ The schoolmaster Francke of Halle complained,
in 1709, that there was seldom to be found a student capable
of writing a German letter without mistakes in spelling.

Here too was a reform urgently demanded.

The modernizing of the schools of learning began in the

1 8th century, and was accomplished at the expense of the

studies in the ancient languages, which were advantageously
cut down in the curriculum. Some philologists, somewhat

crazed on the subject, lamented this course, it is true, and

prophesied for Germany a return "to the barbarism of the

middle ages ;

"
a prophecy not fulfilled however unless, as

Paulsen wittily remarks, we look upon the appearance of

Lessing and KloPSTOCK as a retrogression in culture.t

* Tholuck op. cil. i, I, i7_:;. Biedeumann op. cit. ii, i, 511.

t Paulsen op. cit. S. 378.

>
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1s^

MEDICAL TEACHING IX THE THEORETICAL
DEPARTMENTS AND IN ANATOMY, BOTANY,

CHEMISTRY, AND MATERIA MEDICA.

The universities changed but little during the 17th century

in the organization and management of teaching. Even in

the medical faculties theoretical lectures formed the principal

method pursued, although the importance of practical demon-

strations was more recognized than before. In the list of

lectures of the University of Wiirzburg for 1604 the fol- ;

lowing were announced in connection with the medical

faculty:
— i. Herm. Birkman lectures on the three treatises

of HiPPOKR.ATES upon Prognostics. 2. JOH. STENGEL
',

treats of the diseases of the breast and certain other

organs. 3. GeORG Leyer deals with the diagnosis and

causes of diseases and their symptoms according to Galen.^

The professors treated their subjects more after the literary

and historical method of the schools than in the spirit of the

inductive experimentalism of later times.

It was only in the i8th century that there gradually

came about a strict division of professorships according to 1

the different subjects taught. This became necessary in

proportion as the development of practical teaching in

medicine demanded an increased amount of special

knowledge in the subjects dealt with. While, heretofore,

the professors had been able to exchange their chairs

among themselves without injury to their teaching, inas-

much as the condition of science permitted of a similar

degree of training in all the subjects, from this time forth

each confined himself to a special department, and was

thus able to make himself a master of that particular

branch. Nevertheless, the smallness of the number of

regular professorships, rendered possible by the inferior

scientific requirements of the time and demanded by the

• F. V. Wecele : Geschichte der Universitat Wiirzburg, Wiirzburg 1885,

ii, 226.
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poor financial condition of the universities, brought about

the result that, nearly everywhere, several subjects were

represented at the same time by one professor. Thus, at

most academies, the teaching of botany and chemistry was

united with that of materia medica ; in the same way
anatomy was joined to surgery, physiology to anatomy, or

to general pathology. To such a length was this combining
of subjects carried that professors of another faculty—that

of philosophy for example
—held lectures upon particular

branches of medical science just as, on the other hand, it

not unfrequently happened that doctors ventured to teach

sciences far removed from their proper sphere. H. CONRING
not only taught medicine in Helmstadt, but philosophy and

politics as well, and was, as O. SXOBBE says,
" the founder of

the history of German law." MeibOM lectured upon history

and the art of poetry, as well as upon medicine, and

JOHANN Heinrich Schultze, besides being professor of

medicine at Altdorf, held the chair of Greek also, and in

Halle, to which town he afterwards removed, that of

elocution and archaeology.

The universities of that time resembled, in this respect,

our gymnasia of to-day, at which, sometimes, a teacher of

mathematics takes over a part of the lectures of the teacher

of philosophy, and vice versa. It was at that time not

required of an academical teacher that he should have

advanced by any work of his own the science upon which

he lectured. Patronage, relationship, personal preferences,
and accidental circumstances of all kinds were often the

causes which led to the conferring of a professorship. The

stipends, for the rest, were sometimes so insignificant that

there were hardly any candidates. At the small academies

they had to be contented, if one of the doctors in the neigh-
bourhood declared himself willing to undertake a professor-

ship in the medical faculty, which, however, he perhaps

relinquished as soon as the prospect of a lucrative practice
in a larger town was opened to him. It was usual at the

German universities for the teacher to make a treatise or
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V text-book dealing with his subject the foundation of his

lectures. He generally added remarks of his own to

supplement its contents. The Latin tongue, which the

teacher was obliged to use, was not calculated to allow the

pupils to arrive at a comprehensive and profound under-

standing of the subject ;
it led to misapprehensions, and to

the habitual use of meaningless phrases, behind which a

pretentious superficiality sought to hide itself.

It may be easily conjectured that all this must have led

to the worst results in the education of the doctor.

Lectures, without the help of a book, were seldom given,

at least at the German universities, for such pre-supposed
that the teacher was a thorough master of his subject, and

also that he possessed an extraordinary command of the

Latin tongue. Not until the igth century was the custom of

y using Latin, pressing heavily and uselessly as it did upon
teachers and taught alike, at length abolished. The injury

inflicted by it upon the students, the patients, medical science

generally, and upon the development of German culture

constitutes a crime which can never be expiated.

Practical instruction in medical science lay, as has been

said, at first outside the University curriculum. It came, how-

ever, to be by degrees included
;
this happened first with

anatomy, last with clinical- teaching. The progress made

by anatomical teaching during this period consisted in the

increase of material for study, and the more complete use

made of the same, the foundation of anatomical collections,

the establishment of separate professorships and schools

for this speciality, and the participation of students in actual

dissection. The scarcity of human subjects, it is true,

rendered it necessary that bodies of the lower animals, as

was usual at an earlier period, should frequently be made
use of for anatomical study: yet this circumstance was

attended with manv advantasfes to anatomical training, and

led to the observation of numerous facts in zootomy, and

comparative anatomy. Although the number of human

subjects at the disposal of the schools of anatomy was
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small, we must recollect that the number of students also

was not large, so that the individual student could clearly

see and note everything. Yet many difficulties were thrown

in the way of anatomical teaching by the neglect of the

authorities to supply the necessary bodies, by the tedious

prolixities and time-killing scribblings of stupid officials,

which were connected with this matter,^ and, above all, by
the prejudices prevailing among the people. In the circles

of the well-to-do classes these prejudices were certainly less

pronounced ;
but gave place to a scientific inquisitiveness

with which a kind of cultivated sensuality was not unfre-

quently associated. The dissections were looked upon as

racy exhibitions, and spectators crowded to see them
;
the

height of the dramatic situation was reached when the

sexual organs were demonstrated, and for this part of the

performance a higher entrance-fee was demanded. When
the reigning Duke of Wiirtemburg received in 1604 the visit

of three Saxon princes, to provide them with an entertain-

ment he took them to Tiibi-ngen, where they assisted at the

dissection of a human subject which lasted for eight days.f
The anatomist WERNER ROLFINK of Jena was appointed to

the Court at Weimar, where, in the presence of princes and

distinguished personages, he had to perform a dissection
;

this formed, as it were, one of the amusements with which

the Duke provided his guests. J

In France it was the fashion to take an interest in science
;

even ladies of high position were not ashamed to divert

themselves at anatomical dissections.

The populace had a different view in this matter.

Amongst them was still preserved that kindly pious super-

stition which regarded a dissection of the human body as a

crime committed against it. To this was added the fable

which took Its origin from remote times, that anatomists,

* Pranti,
<ip.

cit. i, 496.

t J. Saxinger : Uber die Entwickelung des medicin. Untenichts an der

Tiibinger Huchschule, 1883.

X G. W. Wedel: Oratio funebr. Rolfincio dicta, Jena 1675.

-P
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when they had no dead bodies, made use of living men in

their investigations. The ill-feeling thus engendered was

still more increased by the illegal way in which bodies often

came into the possession of the schools of anatomy. In

Jena criminals condemned to death used to entreat the

favour, before they were given over to the hangman, that

their bodies should not be delivered to Professor ROLFINK ;

and the country-folk in the district around Jena had the

graves of their friends watched in order to prevent their

bodies being
" rolfinked." J. Becher had to flee from

Wiirzburg in 1661, because he had dissected the body of a

woman who had been executed.^ In Berlin and Lyons the

anatomical schools were stormed by the excited populace,
and the anatomists were roughly handled.f Similar causes

led to the destruction of the dissecting-room at Edinburorh

by the mob in 1725. J Even at the present day this pre-

judice has hardly disappeared. A few years ago the bene-

ficed clergy of Vienna proffered a request to the magistrates

that their corpses should not be dissected.

Fortunately people were not everywhere so narrow-

minded. ViEUSSENS had the opportunity at Alontpellier of

dissecting over 500 bodies. LlEUTAUD could rely upon

1,200 reports of dissections. Haller states that while he

was teaching in Gottingen (i 736-1 753) he performed about

350 dissections
;
the dissecting-room there which was under

his charge received annually from 30 to 40 subjects. § The

same favourable conditions obtained at Strassburg ;
in the

winter of 1725 thirty bodies, and in that of 1760 as many as

sixty bodies were dissected at the anatomical department
there.

II
At Paris, Leyden, and some Italian academies the

greatest possible desire was shown to provide the anatomical

schools with the necessary material of study. Albertini

* K61.LIKER op. cit. S. II.

+ J. P. Frank: System tier nudicinishen Polizei, Wien 1817, vi, 2, S. 60

Anm.

X A. Grant : The Story of the University of Edinburgh, London 1884.

§ A. Valentin in the Memoir on A. v. Hai-ler, Bern 1877, S. 72.

II
WiEGER op. cii. S. 82.
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of Bologna stated that, even in families of good position,

permission was readily granted him to perform a dissection

where it was a question of determining the cause of a

disease. In other places the neglect of anatomical demon-

stration was caused not so much by a scarcity of bodies as

by the idleness and ignorance of the professors. In Prague ^
during a space of 22 years (1690-1712) only three dissec-

tions were performed."^ In Vienna during the year 1741

not one single actus anatomicus took place ;
when the de-

partmental professor was blamed by the Government for

this, amongst other excuses he put forward that of not being

supported by a prosector. f The medical faculty of Ingol-

stadt even proposed in 1753 to abolish the professorship

of anatomy, considering that it would be best to begin to

learn this science after the completion of medical study,

while engaged in the practice of the profession. :|:
But

arrangements were made in most of the German states in

the 1 8th century to remedy this constant lack of subjects

which pressed heavily upon the schools of anatomy. In

1 7 16 the electoral government of Saxony decreed that the

corpses of all criminals condemned to death in the district

of Leipzig should at the request of the medical faculty be

handed over to the dissecting-room without delay. The

requirements of the anatomical school at Wittenburg were

cared for in the same way. A regulation was made in

1723 that the bodies also of persons who had been drowned

or found dead from any cause—so long as it was not a

question of the " honoratiores
"—or of suicides or of

criminals who died in prison should be made use of for the

purposes of anatomy ;
it was further arranged that the

poor people, who were cared for at the public expense in

the infirmaries, should, in the event of their death in such

institutions and of their friends not being able to afford the

expense of burying them, be delivered over to the medical

* Hyrtl: Geschichte der Ariatomie in Prag, 1841,8. 26.

t Rosas np. at. ii, 256.

J Prantl up. cit. i, 607.
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faculties,
" but only to be opened for the demonstration of

the viscera, not for complete dissection."^ The Prussian

Government also issued orders calculated to provide against

a failure of the material needful for anatomical study.

The dissecting-room at Gottingen received the bodies of

prostitutes and of illegitimate children. In Vienna, after

1749, the hospitals had to provide bodies for anatomical

investigation and demonstration, when no executions took

placet ^1- StoLL thought that the material for study

would be much increased if the corpses of bankrupts were

also assigned to this use. The anatomical school at Abo,
•

in Finland, was even allowed to claim the bodies of all

those who had received support from the State.

It was during this period that the first special buildings

were erected for anatomical dissection. HazON has lett a

description of the anatomical theatre which was built in

Paris in the year 1604. The construction of this was

effected within a fortnight : it was very small and by
no means solidly built. Only a short time afterwards

another was erected in its place, of larger size and

better suited to the purpose, but which, nevertheless, was

also exceedingly inadequate. It had, for instance, no

window but only an air-hole, as Ha/.0.\, who attended

lectures there as a student in 1730, informs us, and was

consequently exposed to the cold and wind. At the

suggestion and under the direction of WiNSLOW, the

Paris school of anatomy in 1 744 became possessed of

a building of free-stone provided with glass windows.

The institution for anatomical teaching at Leyden was

provided WMth skeletons of men and of various kinds

of beasts and was roomily arranged. X The guild of

surgeons at Edinburgh founded an anatomical theatre in

1697, i" which demonstrations were given, and in 1705

*
|. 1'. FitANK

of),
cil. vi, 2, S. 73 et .Vf/.

*
j. D. John : Lcxikon der k. k. Mediciiialg'esetze, f*rag 1798, vi, 712 et seq.

*
Ai.ii. Kyi'kk : .Mc-dicin.im rite discciidi ct exeicfiidi mctliodus, Lugil.

Balav. 1643, p. i I 2.
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created a professorship of anatomy. At Wlirzburg an

anatomical theatre was established in 1724 ; it was a domed
buildino' with skv-lio;hts and had water laid on

;
the cost of

it was lo.ooofl. In the Parnassus Boicus (Miinchen, 1725,

p. 310) mention is made of it thus :

'' No expense is being

spared in the improvement of the studium anatomicum et

chirurgiciiin ,
and a famous surgeon has been summoned

thither from Paris—-Monsieur SiVERT by name—at a high

salary (namely 400 reichsthaler) ;
his duties being to

demonstrate the art of surgical manipulation in a skilful

manner, and to teach anatomy or the dissection of the

human body, for which purpose corpses are provided him

out of the splendid hospital : thus he has not long ago com-

pleted an examination of a woman who died insane." In

1 788, the anatomical institute at Wiirzburg was enlarged,
two rooms being built, adjoining the amphitheatre, to

deposit the anatomical collection in
;
to these were added

a hall used by the students in which to practise dissecting,

•a room in which the Professor worked, and a kitchen.*

The University of Breslau was furnished with an anatomical

theatre in i 745, and that of Konigsberg in i 738 ;
in the latter

case thanks to the Professor of Anatomy of the day who
liad it built at his private expense. | The anatomical

theatre at Pavia accommodated 400 spectators, was well

lighted and adorned with the portraits of celebrated

anatomists. In the hall adjoining it, which was paved
with broad squares of stone, and was provided with a h re-

place, large boilers, and a constant stream of pure water,

the students practised dissecting. J Establishments of this

kind were also founded in towns which possessed no

universities, such as Berlin, Bremen, Frankfort-on-the-

Main, Niirnberg and others, and were given up to the use

of the doctors and surgeons. At many places a shed or

some other place of which no use was otherwise made,

* KoLi.iKEi!
')/).

cit. S. 25, 75, 78.

"t"
D. H. AuNOLDT Up. cii.— Fkank

(jp. cit. vi, 2, S. 88.

J J. P. FuANK dp. cil. vi, I, S. ^2-^.
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was assigned for anatomical dissections and demonstra-

tions.

In addition to these schools of anatomy, there arose

anatomical museums which were soon recognized as form-

ing valuable aids to medical teaching. F. RuYSCH made a

collection of anatomical preparations which he sold in 1717
to Peter the Great at the enormous price of 30,000-

fiorins. Within ten years he succeeded in making a new
collection the greater part of which became the property
of King John Sobieski who paid 20,000 florins for it.

John Hunter's famous museum consisted of 14,000

anatomical preparations ;
at his death it was bought by the

English Government for ^ 15,000 and was presented to the

Royal College of Surgeons in whose possession it remains-

/^ to this day. J. N. LieberkOhn'S injected preparations

acquired a great reputation, as did J. G. Walter's anato-

mical collection, the fruit of 54 years' assiduous labour;

the latter consisted of 2,868 numbered specimens, was

acquired in the year 1803 by the Prussian Government for

100,000 thalers, and formed the foundation of the museum
of human and comparative anatomy at the Berlin Univer-

sity. Imitations of anatomical preparations were also-

executed in wax by skilled artists and served tor medical

teaching. Some Italians attained to astonishing ability in

making models of this Icind. The Emperor JOSEPH II.

bought up a celebrated collection of preparations in wax,

which had been made in Florence under Fontana'S direc-

tion, for 30,000 f\. : he had them brought to \'ienna and

handed over, for purposes of teathing, to the Military

Medical Academy. But P. Franks early drew attention

to the fact that these wax-models are not. so suitable for

teaching anatomy to students of medicine as they are for

giving a general superficial knowledge of the human body
and its different parts to laymen, who always have an

invincible horror of corpses.

Another important aid to instruction was tuund in the

anatomical plates and drawings which were either separate^
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or bound up with text-books of anatomy. J. Remmelin
resumed the method, which was formerly practised, of show-

ing the muscular layers and the viscera by means of pictures

pasted and superimposed on one another ;* a similar practice

was adopted by Clopton Havers. We owe some excel-

lent anatomical plates, especially on the distribution of the

nerves, to the painter PlETRO DA CORTONA
;
the vignette

on the title-page of the edition of 1741 represents the trans-

fusion of blood. Gerard DE Lairesse made the drawings

for the anatomical text-book of G. BiDLOO. The following
were intended chiefly for artists

;

—the anatomical work of

B. Genga with the drawings of C. Errards
;
the Anatomia

dei pittori of Carlo Cesio, which appeared also in a

German translation
;
the representation of the muscles of

the body, designed by MARTINEZ the Spanish anatomist

and painter, and remarkable for its faultless proportions ;

the plates of ErCOLE Lelli
;
and others. The copper plates

too, which adorned the anatomical writings of W. Chesel-

DEN and D. SantoRINI" were conspicuous for their high
artistic value : the latter were held by MORGAGNI to be of

supreme merit. The introduction of coloured drawings of

anatomical subjects constituted a further advance
; by this

method the arteries, veins, nerves and different organs
could be more sharply distinguished. This method was first

employed in the wood-cuts with which C. ASELLI enriched

his work upon the lacteal vessels. In the beginning of the

i8th century J. C. Le Blox, the miniature-painter, made the

first attempt to produce coloured etchings; in 1721 he

published the first sheet illustrative of anatomy which had

been prepared by this method. But the new invention of

tinted copper engraving became more widely known and
was made use of for anatomical representation first by
Jan Ladmiral, who provided several treatises of the

anatomists B. S. Albinus and F. RUYSCH with illustrations

by this process, and by J. F. Gautier d'Agoty who
made use chiefly of the anatomical preparations of

* CiiOL'i.ANT : Geschichte cier anat. Abbildung, Leipzig 1852, S. _^y, 82 et seq.
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DuVERNEY as copies. Albinus left a thorough descrip-

tion of the way of producing anatomical pictures, giving
valuable advice as to the mistakes to be avoided and

the rules to be observed."^ He spent out of his own

resources, as he tells us himself, the sum of 24,000 gulden
in the preparation of anatomical plates.t Ja.\ W.ANDKLAER

was associated with him as designer. H.\LLER also, who
made a collection of anatomical drawings, and VV. HUNTER,
whom his contemporaries had to thank for the best repre-

sentation of the gravid uterus, were supported by skilful

artists. Finally PiETER Camper who understood how to

handle his pencil as skilfully as his dissecting scalpel,

supplied valuable information upon the dimensions of the

cranium, and drew attention to the importance of the facial

angle (named after him " Camper's facial angle") in

estimating the intellectual endowments of the races of

man.

We possess clear evidence of the manner in which

anatomical instruction was imparted in numerous pictures

of the Dutch school, which represent distinguished doctors

of that period in the act of holding discussions upon
anatomical or surgical questions surrounded by their

pupils or colleagues. Rembrandi's celebrated painting,
" The Lesson in Anatomy,'' which forms one of the

most important works of this great master, shows the

Amsterdam anatomist NlCHOLAUS TULP, who at that

time filled the office of burgomaster, in the act of demon-

strating a human subject to his medical colleagues;

this picture is now in the Royal Gallery at the Hague
and has become very well known by copper engravings.
In another picture REMBRANDT has represented Dr.

DeymANN, Tulp'S successor as teacher, preparing a brain

after removal of the cranial vault. Similar pictures are

preserved in Amsterdam and other places in Holland ;

* B. S. Ai.uiNUs: Acad, aimotat., Lugd. Bat. 1754, lil). i, I'raet'. p. 7 c/
:>eq.,

lib. \iii, p. 30, 50.

t Aluinus
<>/). cil., lib. iii, p. 7.^.
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among them are found works of Aart Pietersen, T. DE

Kevser, Michael van Miereveld, Adrian Backer, C.

TrOOST and T. Regters. They were mostly intended

for the Surgeon's Guild at Amsterdam."^ To us they offer

a series of important lessons upon the history of medical

teaching and upon the social position which doctors, at

that period, occupied in the Netherlands.

Anatomical teaching was no longer limited as formerly
to demonstratinor the organs of the larafe cavities of the

body, but a detailed examination was given as well to the X
muscles, vessels, and nerves. The students were also ureed

to participate in anatomical work themselves. Haller
when a student at Leyden had the opportunity of dissect-

ing three corpses under the guidance of his teacher

ALBINUS.f Arrangements were made at the College of

St. Come at Paris, in 1750, for the students to practise

anatomical dissections.]: At Vienna, the talented JOSEF
Barth introduced the practice of the students performing
their own dissections. StoLL and P. FRANK explained the

necessity of future doctors themselves taking an active

part in dissecting. § At most universities the anatomists

had also the additional duty of demonstrating and explain-

ing the pathological changes as seen in the dead body.
Werlhof expressly demanded that this should be done, in

the opinion he gave concerning the arrangements of the

medical faculty of Gottingen. This circumstance is more-

over rendered evident by the fact that the representative
anatomists of that period, such as LancisI, VALSALVA,
MoRGAGNi, LiEUTAND, Portal, Sandifort, J. Hunter,
Haller and others, laid also the foundations of patho-

logical anatomy. Already collections of specimens illustra-

*
J. B. TiLANUs: Beschrijving der Schilderijen afkomstig van het Chirur-

gijnsgild te Amsteidam, Amsterdam 1865.
— P. Triaiue: Les le9ons d'ana-

toniie et les peintres Hollandais, Paris 1887.

t Valentin op. cit. S. 68.

X P. Frank op. cit. vi, 2 Abth., S. 331, Anm.

§ Fkank op. cit. vi, 2, S. 87.
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tive of pathological anatomy were in process of formation.

Even in the 17th century G. RiVA preserved at Rome a

number of specimens which had come into his possession

while doctor at the hospital. And afterwards this was

more generally done. So.MMERIN'G possessed a rich

pathological collection, which at the suggestion of Bram-

BILLA was secured for the Josefinum (Academy of Medicine)

at Vienna at the price of 400 ducats.'^

Botanical gardens in wliich medicinal plants were

cultivated and the apothecaries' shops gave opportunities

for instruction in materia medica. The "
Jardin des

Plantes
"

in Paris was laid out in 1626 at the instigation of

the Royal physician-in-ordinary LaesroSSE. A decree of

Kine Louis XIII. set forth at the same time " that in view

of the fact that pharmaceutical operations are not taught

at the medical schools, three doctors be chosen from

the Faculty of Paris in order to demonstrate to the students

the intimate character of plants and of all drugs, and

to show the mode of preparation of every kind of medicine

according to the simple chemical method, and speci-

mens of all the different medicines and of the rarer

natural objects of all kinds be exhibited in a room.''t

A yearly sum of 21,000 livres w^as devoted to the main-

tenance of this institution. Investigators of nature, like

TOURNEFORT, the two JUSSIEUS, DUFAY, DaUBENTON,
and above all BUFFON, who worked there, made the

botanical garden of Paris famous throughout Europe. In

the course of the 17th and i8th centuries most universities

were provided with botanical gardens. That at Chelsea,

presented, in 1686, by Sir Hans Slo.^ne to the Society of

Apothecaries of London, was especially remarkable for

its rich collection of ofHcinal plants. Botanical gardens
arose also in the first half of the i 7th century at Amsterdam,

Utrecht, Copenhagen, and Upsala ;
and at Oxford in 1632,

* Rui). Wagskr : Suemmerings Lcbeii, I-cipzii,' 1S44, ii, 89.

t EsQUiHos unci VVkm. : Die wisseiiscliaftliclRii Institute zu Paris, Stuttgart

1850, i, S. 28.
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Edinburgh (1680), Cambridge (1702), Harderwyk (1709),

St. Petersburg (1725).

In Germany the following universities had botanical

gardens attached to them at the dates indicated :
—Giessen

(1609), Altdorf (1626), Jena (1629), Helmstadt (1634), Kiel

(1669), Halle, Tubingen (1675), Wiirzburg (1695), Witten-

burg (1 71 1), Ingoldstadt (i 723), Gottingen (1737), Frank-

fort-on-the-Oder (1744), Vienna (1749), Greifswald (1765),

Prague(i776), and Salzburg, Marburg and Rostock.

Collections of dried plants were also used to some extent

for the purposes of instruction in botany, as were atlases of

botanical paintings, many of which were surprisingly true to

nature.* With the same object in view the students with

their teachers undertook excursions together, which were

called
" herbations." Just as in botanical, so also in

chemical teaching, especial regard was had to pharmacy,
theoretical and practical. There were already at that time,

in several universities, professorships of chemistry, and

chemical laboratories in which the art of compounding

pharmaceutical preparations could be learnt. The attitude

of the senate of Innsbruck University, which in 1740
declined to form professorships for botany and chemistry,
was certainly exceptional ;

this demeanour the senate

assumed because they considered that a thorough botanical

training required ten years,
"
for in this inquisitive age

some new thing in vegetables is perpetually coming to

light," while on the other hand a professorship of chemistry
was too expensive.t

The apothecaries' shops afforded the best opportunity
for instruction in chemistry ;

the interior arrangements of

these places have been made generally known by H.

Peters, who in his book has published pictures of the

apothecary's establishment attached to the Court at Rastadt

in 1700, of that designated the "Star" at Niirnberg in

* H. Pete lis hp. cit. S. 57.

t .! PnoBST : Geschichle der Universilat zu Innsbruck, Innsbruck 1869.
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1 7 10, and of that at Klattau in Bohemia in i ysS-"^ The

training of the apothecaries resembled that for a handi-

craft. The scientific knowledge required of them was

insignificant.t Thus V. HOFFMANN" wrote: " An apothe-

cary must be acquainted with the fact that an acid and an

alkali [i.e., a carbonate) if mixed together effervesce, but it

is quite sufficient if he knows the effect even though he has

nothing to say as to the cause." Another duty fell upon
the apothecaries in addition to making up medicines, that,

namely, of preparing and administering clysters. This

business was very profitable at one time, for LOUIS Xlll.

in a single year had 212 clysters given him, in addition to

215 purgings. A Canon of Troyes in the space of two

years brought the record up to the inconceivable number of

2,igo, a fact which has been preserved for posterity because

he refused to pay the fees demanded, and was consequently
sued for them. Clysters were in fact the fashion, and

the ladies of Paris whispered in strict confidence to one

another that the secret of NlNON DE l'EncloS, who pre-
served to advanced age her greatly-admired beauty, rested

purely and simply upon the frequent use she made of them. J

CLINICAL TEACHING IN THE SEVENTEENTH
AND EIGHTEENTH CENTURIES.

The greatest acquisition gained by medical education during

this period consisted in the introduction of clinical instruc-

' tion into most universities and the adoption of it by them as

one of the subjects in their curriculum. The first attempts

which were made in this direction, as has been mentioned,

in the i6th century at Padua had no lasting effect and

exerted no visible influence upon the other universities. To

<:^ the University of Leyden the credit is due. of having made

* H. PF.TEns op. cil. S. 78 et seq.

f F. Hoffmann: Medicus politicu'^, Lugil. Batav. 1746, ii. 2. c. 16.

J Philippe op, cil. S. 131 el .<«/.
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clinical teaching a permanent institution and of having
transmitted by its students the custom to other places.

The Professors Otto \"AX Heurne and E. Schrevelius

inaugurated this system about the year 1630 in the In-

tirmarv at Leyden. The method adopted was for the

students first of all to examine the patient on his complaint,

then for each one to state his view upon the nature, causes,

symptoms, prognosis and treatment of the disease, and

last of all for the Professor to confirm the correct opinion,

to confute erroneous ones, and to add any explanation

required. But this procedure did not please the students,

for they ran the risk of having their ignorance exposed by

questions which they could not answer, and O. \'. Heurne
found himself obliged reluctantly to give it up and in its

place to undertake the examination of the patients himself

and to follow this up closely with directions for treatment.

The bodies of the patients who died in the hospital were

opened in order to arrive at certainty as to the cause

and seat of their diseases. -An apothecary's shop was also

attached to this hospital where the students could see and

learn how to prepare medicines.'^

In 1648 Albert Kyper, to whom we owe this account,

coming from Konigsberg in Prussia took over the direction

of the clinic at Leyden. After a few years he was

succeeded by F. DE LE BOE (SVLVIUS) who has been

thus described, when engaged in clinical instruction, by his

colleague LuCAS SCHACHT : f
" when he came with his

pupils to the patient and began to teach, he appeared com-

pletely in the dark as to the causes or the nature of the

affection the patient was suffering from, and at first ex-

pressed no opinion upon the case; he then began by ques-
tions put to different members of his audience to fish out

! {expiscabatur) everything and finally united the facts dis-

I

covered in this manner into a complete picture of the dis-

* Ai.B. Kyper op. cit. p. mz et
.st*/., 256 et seq.

t Oratio funebris in otiitum F. de i.e Boe Syl\ii in .Sylvii opera medica,
Amstelod. 1680, p. 931, anci Nelbeut op. cit. iS.^Ci, ii, 162.

r
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ease in such a way that the students received the impression
that they had themselves made the diagnosis and not learnt

it Irom him." Under his direction the Leyden clinic

acquired such a reputation that students and doctors came

thither, as SCHACHT says, from Hungary, Russia, Poland,

Germany, Denmark and Sweden, from Switzerland, Italy,

^ France and England, in fact from every country in Europe.
The clinic of Leyden maintained for a long time the first

rank among institutions of the kind. BOERHAAVE, who

occupied the chief position there till 1738, was known all

over the world and numbered among his pupils H.ALLER,

G. VAN SWIETEN, A. DE HAEN, PrINGLE, H. D. GaUB,
RlBElRO Sanchez and others, who filled the i(Sth century
with their fame. Clinical instruction was given also in

other universities of Holland the inlirmaries of which

country were highly praised
* by eye-witnesses. At

Utrecht, W. VAN DER StrATEN held a clinic : his method

of leading students on to a knowledge of diseases excited

the highest approbation in the mind of KvPER.t An
establishment for clinical teaching was founded in 1715 at

the Hospital of S. Spirito in Rome at the suggestion of

LanciSI. The university at Edinburgh got a hospital (the

Edinburgh Royal Infirmary) in 1738: this since 1746 has

been used for clinical instruction. J

The policlinical instruction in Paris—a system which

had there been practised for centuries—was, in 1644,

incorporated with the curriculum of the medical faculty.

It appears that this measure was adopted at the instance

of Theophraste Renaudot. This clever and enter-

prising man, who founded the first loan-office and the

first bureau d'addresse in Paris and who also edited

the first French newspaper
—the " Gazette de France,"—

organized in conjunction with some medical colleagues

an institution of the nature of an ambulance for relieving

poor patients gratis. This brought him many marks

* CI. 'I'lioi.oc K
iijt.

cil. i, 2, S. 205. t Kypi:h dp. cit. p. 255.

t A. Grant up. cit.
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of ill-will from the medical faculty, with which he

lived at continual feud, as he would not fall in with

the exclusive party spirit which animated that body.
To such a point did they carry their opposition that

after the deatli of his patron the powerful Cardinal

Richelieu, Renaudot's policlinic, which had been a

source of so much benefit to the poorer population, was
'

closed."^ This resulted in the medical faculty taking the

duty upon itself of maintaining a similar institution. It was

arranged tJiat six doctors, three old and three young, should

be commissioned to examine and supply with medicines

\

twice every week in the Ecole de Medecine patients able

to get about : the attendance was to be gratis. Surgical

operations they were either to undertake themselves or else

to get a skilful surgeon to perform. In difficult cases they
were bound to hold consultations among themselves : the

Dean of the Faculty was charged to be frequently present
at these. Poor patients not in a condition to come to the

consultation were visited and treated gratis in their dwell-

ings. The bachelors, in other words the senior students

of medicine, were obliged to attend the policlinical consul-

tations : they were occupied there in writing down the

prescriptions dictated by the doctors and in rendering
other services. They also had to be present at the medical

visits to the Hotel Dieu or some other hospital.t These

policlinical studies lasted for two years. Stationary clinics

were not instituted in Paris until the end of the i8th

century.

Even in Germany the lirst clinics did not come into

existence before the middle of last century. It is true that,

on the occasion of the foundation of the University of

Gottingen, WerlhoF proposed that a clinic should be

associated with it, but in vain. The circumstances were

similar in the case of the medical faculty of Vienna in

1718, F. Hoffmann, of Halle, even pronounced a decided

* GiLi.ES UE i.A 'I'oauKTTE: Theophraste Renaudot, Paris 1884.

I
f IIazon np. cit.—Sabatieu vp. cit.

!
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opinion that no one is properly educated for a doctor by
attendance on medical lectures alone, but that clinical

instruction is a necessary adjunct.'^ The conviction that

the clinic is an indispensable feature of medical teaching
was thus general: but the small amount of power possessed

by the professor of medicine, the indifference of the autho-

rities and, above all, want of money resulted in a continual

postponement until later times of the realization of any
schemes there might have been for erecting the necessary
establishments.

\'ienna was the first German university to institute a

clinic. At the instance of Gerharu VAN SwiETEN in 1753
a clinical department was founded in the so-called City

Hospital ; consisting of six beds for men and six for

women
;
to supply this with cases the right was reserved

of removing thither from the other departments of the

establishment, and from the Hospital of the Trinity, any

patients required for clinical instruction. The Dutchman

A. DE HAi<;N was summoned to assume the direction of the

clinic and he organized it throughout after the model of

that of Leyden.
"
Daily, at an early hour, he appeared at

the hospital and examined the sick in order to intorm him-

self of anv changes which might have taken place in their

condition. Ateighto'clock began the clinic, thepatientsbeing
examined and handled by the students under his guidance.
In this he followed a plan of teaching much to be recom-

mended
;
each of his pupils had to whisper to him the

result arrived at after examination of the case and at the

conclusion DE Haen imparted the correct diagnosis to

those present in a loud voice, so that those who had made

mistakes could be assured of it without being made to look

foolish. After the clinic, began tht- prescribing for those

patients who were not being treated in the hospital. The

students attended this function also. Here, as in the

clinic, a register was kept of each j^atient and the history

of his illness was entered together with the j)ri-sciiptions

# F. Hoffmann : Mtdicus poliucus, llallc i 74(1, i, 1, ('
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which were employed. If patients died in the clinic the

autopsy was performed by DE HAlilN in the presence of the

students, the results of it were compared with the diagnosis

formed during the course of the disease and the value and

utility of the treatment which had been adopted were dis-

cussed."^ De Haen founded the fame of the Vienna

clinic. His successor MAXIMILIAN Stoll increased it by
his CTreat success in teachins;' and attracted to it students

and doctors from every country. Under him it reached

"a degree of perfection which justified it in standing forth

as the unique pattern of all clinical schools. "f
The Academy of Sciences at Paris proposed to King

Louis XVI. of France a plan for founding a clinic there ^
modelled on the school directed by Stoll.:}; The

arrangements of the Vienna school were imitaied by the

clinics which arose in the provinces of Austria and in Ger-
'

many. Prague acquired a clinic in 1769; under Plencicz,
in 1778, the beds were increased in number from 8 to 50
and an unqualified right was granted of claiming patients,

required for teaching purposes, from the other departments
I of the infirmary. § BORSIERI, in 1770, introduced clinical

teaching into Pavia
;

in 1774 it was introduced at Modena.

In Wiirzburg the students of medicine had, long since, been

directed to attend the visits of the doctors to the Julius

i Hospital. As early as 1729 clinical teaching was practised

i

there under BeringER's guidance; but it appears not to

I

have been continued afterwards or only to have taken
'

place intermittently, II for, in the "Regulation of Studies"

for 1749, attention had again to be drawn to the high

*
Freimiithige Briefe an den Herrn Grafen von V., Frankfurt-a-M. und

j
Leipzig 1774, S. 69, el seq.

—Th. Puschmann : Die Medicin in Wisn vviihrend

der letzten hundert Jahre, Wien 1884, S. 17.

t .|. F. C. Hecker: Geschichte der neueren Heilkunde, Berlin 1839, S- S°^-

X M. Stoi.i. : Uber die Einrichtung der offentlichen Krankenhauser, Wien

1788, S. 28.

§ Sebalu: Geschichte der medicinisch-praklischen Schule zu Prag, Piag 1796.

II J. N. Thomann : Annales instituti medico-clinici Wirceb., Vol.
i, p. 24,

Wiirzburg 1799
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importance of the professors taking students and voung-
doctors with them in visiting the hospitals and in tlieir

private practice and there making them acquainted with

the treatment of the sick with a view to the perfecting of

their medical education. Clinical teaching of a regular

and systematic character was not introduced into Wiirz-

burg till 1769.

In Strassburg, too, after 1738 clinical demonstrations were

occasionally held. Goethe, when studying there in 1770,

was, as is well known, among those who attended them.'^

But a right to make use of the clinical material in the City

Hospital was not granted to the Strassburg clinic until long
afterwards. t Gottingen was, in 1764, provided with a

collegium clinicujii by R. A. VOGEL, which, in 17S1, was

replaced by a stationary clinic. In Halle, JOHANN JUNCKER
was the first to practise clinical teaching: but a stationary

clinic set apart for university teaching was not founded there

until i8io.:j: Clinics were established at the following places

at the dates indicated : Erlangen (1779), Altdorf (1786), Kiel

(1788), Jena (i 791), Tubingen (1793), Leipzig (1798). §

At most of the other universities only policlinical institu-

tions were to be found. Efforts were made in some places

to induce students to visit the hospitals where they might
have the opportunity of observing patients. So, too, in other

countries these methods of teaching had to suffice, in the

absence of clinical teaching proper, that is to say lectures at

the bedside. Education in the practice of the healing art

was materially benefited by the very widely-spread custom

of allowing the older students and the young doctors to

work as practitioners for a considerable time in a hospital,

where they were, by the leading doctors, made familiar with

the requirements of practice. In France and England,

* Aus nitincm Lcbcii in Goi.tiik's Wtrkcn, Lfi[)zii:f iSjo, iv, 167.

t Y. WiF.GKH op. cil. S. 113 rf scq.

t 1'. Frank op. cil. vi, 2, S. 221.

§ Vj. W. a. FiKKNTSciii-ii : Cicschichtc dcr Uiii\irsitiit Filangen, Niirnberg

1806, ii, 104.
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where this arrangement exists to the present day, members
of the medical staff of hospitals often took pupils who paid

stipulated fees for the practical instruction which they
received. As J. HuNCZOVSKV states, such opportunities
were afforded at St. Bartholomew's Hospital in London,
in the Seaman's Hospital at Portsmouth, in the Hotel

Dieu at Paris, and at Rouen. "^ In Italy a similar custom

appears to have prevailed. LanciSI, after completing his

course of medical studies, entered the S. Spirito Hospital
at Rome in order to prepare himself for medical practice by
further practical work of several years' duration.f He re-

commended students of medicine to see numerous patients
and to visit the hospitals, and he advised them to spend
several years in this mode of study. J Again, at the Trinity

Hospital in Vienna, a number of students of medicine were

constantly admitted in the capacity of practitioners. § In

the town hospital at Bremen also the doctors in authority

gave clinical instruction to the students who took part in

the visits to the patients. ||
-There is no doubt that arrange-

ments of this kind prevailed at many hospitals.

The archives of many an institution must contain im-

portant information upon this subject ;
it would beathank-

worthy task to collect and to complete the arrangement of

such material, which, as yet, especially in the case of Ger-

many, has been but very imperfectly done. But the facts

already adduced will be found sufficient to prove that the

view reiterated in works on the History of Medicine even

to weariness, that before the establishment of institutions

for clinical teaching young doctors relied simply upon books

*
J. HuNczovsKY : Mediciiiisch-chirurgische Beobachtungen auf Reisen

durch England und Frankreich, Wien 178.^, S. 7, 62, 84, 162.

t Kus. Sguarius: Vita Lancisi in the preface to Lancisii opera vera, Venet.

1739-

I Lancisi : De recta medicorum studiorum ratione instituenda, Romas 1715.

§ Nachrichten von dem Kranken-Spital zur allerheil. Dreifaltigkeit, V\ ien

1742,

II
Kulenkampff: Die Krankenanstalten der Stadt Bremen, ihre Geschichte

und ihre jetziger Zustand, Bremen 1884.
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and theoretical lectures for their technical knowledge, is in-

correct, at least as a rule of general application. The
circumstance that practical instruction at the bedside

generally lay outside the curriculum of university study,

and was not generally sought for until after the conclusion

of such study and after promotion to the degree of Doctor,

must have contributed to this mistaken view. On the

other hand it may frequently have happened that young
Doctors of Medicine, possessed with a high sense of their

new dignity, were unconscientious and daring enough to

commence practice before they had acquired the practical

skill which it demands
;
but the majority recognized the

necessity of practical training, and visited the hospitals

with this object in view, as is clearly shown in the numerous

biographies and writings of the distinguished doctors of

that period. J
s

i

TEACHING IN SURGERY, OPHTHALMOLOGY,
AND OBSTETRICS.

Only a small place was allotted to surgery in the scheme

of studies at the universities. The students of medicine

were given a general view of the subject, and the most

important operations were demonstrated to them upon
the dead bodv. Haller, who, in addition to his other

posts, held for a time the professorship of surgery at

Gottingen, could never, as he says himself, make up his

mind to operate upon a living man, although he had had

considerable practice upon the dead body. Since the /

doctors of that time were not called upon to perform

surgical operations, this theoretical teaching might {)erhaps 1

suffice to give them a knowledge of the important bearing
of surgery upon internal medicine

;
but it was by no means

sufficient to permit them to form a judgment upon surgical

questions. When the doctors were conceded the right of

controlling and advising the surgeons in their work, and
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the latter had the duty imposed on them of consulting the y
doctors upon the necessity and the nature of surgical inter-

ference, a state of things was created which necessarily led

to quarrels. The doctor was exposed to the risk of making
an exhibition of his ignorance, and the surgeon felt himself

subjected to a mortification which he did not deserve, in

having to rank below a man who understood but little or

nothing at all of the subject.

F. Hoffmann in the " Medicus Politicus
"

o-ives

doctors the reasonable advice that "
they should place

themselves on a satisfactory footing with the surgeons,

should not address them harshly in the presence of patients,

but only admonish them with modesty; moreover they
should not dispute with them, especially upon surgical

subjects, since the surgeons may be more experienced
in these matters than themselves." But with most

doctors, especially Avith those who lacked experience,

pride prevailed over prudence, and they looked down upon

surgeons and surgery with -haughty disdain. The author

of the book,
" The Unworthy Doctor of the Trusty

EcKHART "
(Augsburg and Leipzig, i6g8), describes these

relations (p. 428 et seq.) :

" Your young doctor is indeed a

high-mettled animal, what time the brain is filled with all

manner of vanities and fantasies and will submit to no

manner of influence or control. His opinion is that every-

one must give way to him, and must see at once by his

face that he is a physician."

It is certain that the low social position of the surgeons
Avas founded to a large extent upon the fact that their

general education was very scanty, and the distinction

between them and the bagnio-keepers and barbers was not

strictlv defined. In Paris an official union was even

effected between these callings in 1655; fortunately this

lasted only until i6gg. Under these circumstances the

College de St. Come suffered a loss in importance and

respect. More favourable conditions began to prevail once

more when in 1724 success crowned the efforts of the
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Royal body-surgeons, MareSCHAL and La Pevroxik,
r uho possessed great influence at Court, to establish the

appointment of five teachers, for anatomy, theoretical and

practical surgery, operative surgery, and midwiferv.

^ The foundation of the Academie de Chirurgie at Paris,

which received the Royal sanction in 1743. contributed

still more to raise the surgical profession. This formed!

from that time forth the centre for all the chief representa-
tives of surgery ; and not only in France, for among its

members it numbered many distinguished surgeons of

other countries. By offering annually prizes for essays on

surgical questions, by material support extended to inves-

tigators, and by editing its transactions, in which valuable

matters of observation and experience were made public,

this body advanced the development of surgerv and estab-

lished its scientific basis. The Academy was made to rank

as equal \\ ith the Faculty of Medicine, was rendered inde-

pendent of the latter, and received the right of granting the

degree of Master of Surgery; but this might not be con-

ferred on anyone who had not attained to the dignity of

Master of Philosophy.

The Academie de Chirurgie was also in connection with

the College de St. Come, inasmuch as numerous distin-

guished members of the former were teachers at the latter.

In 1750 a regulation was made that the curriculum for

surgeons who studied in the College de St. Come should be

of three years' duration
; practical exercises in anatomy

and in operative surgery were also introduced."^ The

medical faculty lost almost entirely its influence over the

education of surgeons and was now only represented at the

actual conferring of the degree of Magister. It is true, the

medical faculty opposed by all means in its power this

emancipation of the surgical profession, and sought to prove
bv references to history and by the opinions furnished

by the medical faculties of Gottingen and Halle that the ,

* P. P'rank op. cit. vi, 2, p. 331, note, nu les elrues fcruiit eur-7iii'incs h-s rfi'i-

srctioiis et (es operations qui Iciir auronl ele eiiseigiu'es.
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subordination of suruery to medicine had existed from all

time and was necessary and natural : it even went so far

as to make the absurd assertion that the possession of a

higher o-eneral education is detrimental to sursfeons ; but

all in vain. The surgeons maintained the independence

they had struggled after for centuries, and their deeds

proved that they were worthy of it. Only the elite of the

surgeons received their technical training at the Surgical

Academy of Paris; the majority learned surgery like a

handicraft with a master, getting the necessary practice

and skill by frequenting, and acting as surgical prac-

titioners in, the hospitals. A regulation was made that no

master should have more than one pupil, so that he might be

in a position to devote sufficient attention to his training.

In towns where several surgeons were practising they
formed societies, took duty in the hospitals by turns, and

furthered the instruction of their pupils by means of lectures

and practical demonstrations in anatomy and surgery. At

the beginning of every year each surgical guild submitted

a list of its masters to the Royal body-surgeon who stood

at the head of the surgeons of France."^

In England and Holland the system of higher surgical

education lay entirely in the hands of the surgeons' guilds,

which at a very early period in these countries appeared
as exclusive corporations with defined privileges. Although
Cro.mwell in 1656 empowered the College of Physicians y^
in Edinburgh to deal with surgery because it was simply a

branch of medicine, this arrangement only lasted for a short

time.t The societies of surgeons in London, Edinburgh,

Dublin, Amsterdam, at the Hague and elsewhere, arranged
courses of instruction for students of surgery and took care

that they were able to get a practical education in anatomy
and surgery. JOHN Kay was summoned to London in the

time of Henry VIII. to instruct surgeons in the performance

* G. Fischer : Chirurgie vor huudert Jahren, Leipzig 1876, S. 254 et seq.

t Historical Sketch of the Royal College of Physicians of Edinburgh, Edin-

burgh 1882.
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of operations.* What care the Dutch surgeons devoted to

anatomical dissection is shown by the already mentioned

pictures of the painters of the Netherlands. The students

had the opportunity of observing patients and seeing

surgical operations in the private practice of their teachers

and in the service of the hospital.

The German surgeons as a general rule occupied the

position of barbers; only a few rose above this and

were capable of regarding the treatment of wounds in a

scientific spirit. Whoso adopted this callingf learned in

the first place from a master of the art, how to shave and

cut hair, to spread plasters, to cup and to bleed. After

this he was shown how wounds and ulcers are treated,

dislocations reduced and fractures set and cured. Only
such surgeons as had been matured in the school of experi-

ence, or specialists who had attained conspicuous skill in

very limited fields of work, ventured upon the higher

surgical operations. The town-surgeon of Zurich was

ordered in 1 716 to invite young surgeons to the operations
which he performed

" that they might have the opportunity
of gaining further knowledge in such methods of cure. "J

At Wiirzburg the chief surgeon at the Julius Hospital

was commissioned, in 1725, to give instruction in his art at

the bedside.

In the treatise entitled
" The Bold Surgeon of the Trusty

ECKHART "
(Augsburg, i6g8) the students of surgery were

advised to study anatomy thoroughly, and, should human sub-

jects fail, on the bodies of the lower animals, for it learned

doctors were not ashamed to pursue this study "a saucy

barber's or bathnian-fellow's honour will be unscathed."

Further, the advice was given them to visit hospitals and

to attend operations which famous surgeons performed,
even after their studenl-life was passed. The remaining

* A. Cohradi op. cil. Scr. ii, Vol. vi, p. 638.

t O. Buchner: Aus Giessens Vergangenheit, Giessen 1885,8. 27.

I Mkier-Ahrens : Geschichte des Ziircherischcn Medicinalwesens, Basel

1840.
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admonitions given them throw a strong light upon the

social aspect of their condition. Thus :

" he is not to brag

about his cures over the tavern tables, or approach a patient

as a pig would a beggar's bag, or treat him in a tyrannical

or wrathful manner. He is not to demand twelve thalers

when he onlv deserves two. He must not use the knife

without due consideration
;
for it is a question of human

flesh, not mere slaughtered beef or pork : a man sets a high

value on his skin. When danger threatens he is to call

in doctors and brother-surgeons to consult withal."^ M.

G. PURMANN even complained that surgeons, in order to

win patients from one another "perpetrated tricks and

treacherous artifices with the instruments. "i' The sur-

geons of Germany attained a higher position when schools

began to be founded for their education. These were first

intended to train up a body of medical officers for the

military service
;
but the want of practitioners soon led to

pupils being taken from the civilian classes. In 1716 an

institution of this kind was founded in Hanover. Berlin in

1713 acquired a theatrum anatomiciim, forming the first

completed portion of an establishment intended for the in-

struction of military doctors and "
medico-surgeons," which

was opened in 1724 and became associated with the Charite

Hospital, the founding of which followed a few years later.

Six professors and a demonstrator of surgical operations

constituted the teaching staff; the instruction given em-

braced not only anatomy and surgery, but also pathology,

materia medica, botany, chemistry, and even mathematics.

"Following the example of Paris, London, and Amsterdam,
' Medici and Chirurgi

'

were, in the Charite, to be given

ample opportunity of seeing and practising methods of

treatment for both internal and external diseases." J A
military medical school was founded in Dresden in 1748.

* G. Fischer op. cit. S. 33 et seq.

t G. Purmann: Lorbeerkrantz oder Wundartzney, Frankfurt u. Leipzig 1722.

I A. GuTTSTADT : Die iiaturwissenschaftlichen und mediclnischen Staats-

anstalten Berlins, Berlin 1886, S. 344.
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The students of these establishments were clever barbers,

who had already served for a considerable time in the army,
or had been busily occupied in the hospitals or in private

practice, and thus were by no means beginners, but men
who already possessed a certain amount of experience in

the healing art. It was intended that in the surgical school

they should receive a scientific professional education, and

thus be able, in future, to take prominent positions as opera-

tors and teachers of surgery.

An arrangement of this kind existed also at the military

medical school of Vienna, which was opened in 1781. This

school, named at a later period after its founder, the

Emperor JOSEPH, was provided in 1785 with a new building

for the purposes of teaching, which was raised at the cost of

one million gulden ; it contained lecture rooms, a library,

scientific collections, and the residences of the teachers.

The military hospital, which afforded accommodation for

1,200 patients, and contained two wards for the wives of

soldiers when lying-in
—a small obstetric department in

fact—was associated with this school."^ Moreover, in

the vicinity of the establishment a botanical garden
was laid out, and a small chemical laboratory fitted up.

The course of instruction lasted for two years. Thirty of

the ablest military doctors were ordered to attend this

course, and at the end of their studies were promoted to be

regimental surgeons. At the same time the school was the

resort of students who were making their earliest studies

for the surgical profession.

The teaching staff at first consisted of five professors, of

whom one had to teach anatomy and physiology, as wrll as

that amount of elementary mathematics and physics neces-

sary for a proper understanding of the former sciences
;
a

second had to treat of general pathology and therajieutics,

with hygiene ;
a third lectured on instruments and ban-

daging, conducted the surgical clinic and the practice of

* Dk Ll'ca: Wicns gegenwiirtiger Zustand unter Josephs lUgicrung, Wion

1787.

i
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operalions, and represented midwifery and forensic medi-

cine
;
a fourtli held lectures on internal medicine and con-

ducted the clinic for internal diseases
;
while the duty of

the remaining professor was to lecture on botany, chemistry,

and materia medica, and to superintend the botanical

garden. A prosector was also appointed ;
he had to get

ready the anatomical preparations required for teaching and

to perform the autopsies on patients who died in the

military hospital.'^

In teaching, the words of the Emperor w-ere to serve as

the guiding motto :

''

My design is that not merely the out-

side of the various sciences dealt with should be taught to

the surgeons who are to be trained here, and that they
should be sent forth hence with nothintj but a know-

ledge of technical terms and with an over-hurried and

shallow training. I desire rather that they should get a

firm hold of their subjects and, thus provided, return to the

regiments."t An academy, organized after the pattern of

the Academie de Chirurgie at Paris, was in connection with

this establishment; it offered prizes for the solution of

questions of surgical interest and published the composi-
tions sent in.]: It received, moreover, the rights and dignity

of a university and could grant the degrees of Magister and p
Doctor in Surgery. In this way educated surgeons were

placed in the same social position as representatives of

internal medicine.

Reasonable, unprejudiced doctors welcomed these ar-

rangements with enthusiasm as being the first step towards

the wished-for reunion of these two important branches of

the healing art.

Professor August Richter of Gottingen gave expression
.in the following words to the expectations formed generally

* G. PizziGHELi.i : Accademia medico-chirurgica Giuseppina, Vienna 1837.

t AUeih. Eiitschliess. v. 3. April, i/Sr, im Archiv des k. k. Kriegsminis-

teiiums.

t J. A. V. BuAMBiLi.A : Verfassung und Statuten der Jos. med.-chir. Akademie,

"Wien, 1786.
—Tii. Puschmann

';/>. cit., S. 96 et seq.
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on this subject: "All Germany assuredly takes an interest

in the honour of this academy, in the happy issue of its

endeavours, and in the election of its members, for these are

they from whom the surgery of Germany may now expect

direction, guidance, and enlightenment ; by the successful or

unsuccessful results of their efforts will the foreigner hence-

forth appraise the value, positive or negative, of German

surgery as a whole
; among the members of this academy

will the most eminent surgeons of Germanv be sought, and

in their performances will every important achievement of

German surgery be looked for."'^ These hopes were onlv

fullilled in a minor degree. The early death of the Emperor
Joseph II., by which the academy lost a devoted and

generous patron, the political events and the continual wars

which robbed military doctors of all leisure for scientific

work, and above all the feeble development and dependent fl

position of German surgery were the baneful causes which

prevented the attainment of these lofty aims.

Modelled upon the Josefinum of Vienna, schools of

medicine and surgery arose at St. Petersburg and Copen-

hagen in 1783 and 1785 respectively. In Spain a school

for the education of naval doctors was founded at Cadiz in

1748, and was placed under the superintendence of a

director and ten teachers.f

Numerous other schools were founded in the i8th

century, and in them barbers and bathmen were, by a

course of instruction of from two to three vears' duration,

trained into district medical officers and surgeons. In

Austria these schools were in some instances departments
of medical faculties or lyceums, in others separate institu-

tions in places where there was no universitv. In other

German countries, establishments of this kind arose at

Frankfort-on-the-Main, Hamburg, Regensburg, Brunswick,

Bruchsal, Celle, Cassel, Gotha, DiUingcn, Ziirich, and other

* A. G. RiciiTER : Chirurgische Bibliothek, GiJttingeii 1788, Bd. i.\, St. 2, S.

191.

t AIOREJON op. cil.T. \\, 341.
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places. About the same time greater attention began to

be bestowed upon practical teaching in surgery at the

universities. The clinics, which arose at this time, at first,

indeed, were limited to the treatment of internal diseases ;

all surgical matters which required attention were as a rule

put into the hands of a surgeon, who was subordinate to

the chief of the clinic.

In Holland alone had medical students the opportunity
of assisting in surgical operations at the hospitals. J. J.

Rau, at Leyden, instituted a course of surgical opera-
tions on the dead bodv, demanding a fee of 100 Dutch

thalers for the same. Many German practitioners, anxious

to acquire practical knowledge in surgery, betook them-

selves, therefore, to Holland, as Friedrich HOFFMANN, in

his " Medicus Politicus
"

(i, i, 6), advised them to do. In

the same way France and England were also visited with

this object. In Germany the first surgical clinic arose in

the year 1769 at Wiirzburg ;
Carl Caspar Siebold

organized it in a highly- satisfactory manner, illustrated

the surgical lectures by the demonstration of anatomical

preparations, and introduced the practice of surgical opera-
tions on the dead bodv.^ At Vienna a sursical clinic. was

opened in 1774. Gottingen acquired a similar institution

in 1781 ; Germany's most celebrated teacher of surgery, A.

G. RiCHTER, gave clinical instruction there.

Ophthalmology, too, and midwifery, which, in BOER-

H.A.We's time, had been taught in association with other

subjects, especially surgery, by degrees met with greater

consideration in the plan of studies. France, England, and

Italy produced some able ophthalmic surgeons ;
it is not until

the close of the i8th century that we find several Germans

occupying a position of equal importance. Celebrated

ophthalmic operators were then, like famous tenors at the

present time, summoned from great distances to give illustra-

tions in their art. N. J. Palucci was induced by G. VAN
SwiETEN to come to Vienna, and he there performed the

* F. V. VVegele lip. ctt.



428 RECENT TIMES.

operation for cataract in the presence of the students of

medicine and surgery at the Trinity Hospital. The elder

Wentzel came thither afterwards for a similar purpose,
and it was under his guidance that JOSKPH Barth was

educated to become an ophthalmic surgeon. The success

of the latter in this field of practice induced the Emperor
Joseph to order him to train up two young doctors in

ophthalmology. An extraordinary honorarium of 1,000

gulden was promised him for this service, but he was not

allowed to receive it until his pupils had furnished a

proof of their skill by performing successfully six opera-
tions for cataract. His iirst pupils were his prosector

Ehrenrhter, who died very young, and Adam Schmidt,
with whom G. J. Beer was afterwards associated, having
been at first employed by Barth as a designer. These

were the founders of the ophthalmological school of Vienna,

to which the world owes a succession of able ophthalmic

surgeons. At the same time in Gottingen, Jena, Leipzig,

and other places ophthalmology began to be drawn into

the domain of clinical teaching.

In the 17th century midwifery was still almost exclu-

sively practised by midwives. They acquired their know-

ledge of the subject by personal instruction from an

elderly experienced practitioner of their own sex, and were

examined therein by ladies of good position, or by doctors

of the town where they desired to reside. In Leipzig the

^\ife of the Burgomaster conducted the examinations of the

midwives
;
but in most places the doctors and surgeons,

and especially those who held public appointments, under-

took this duty. This led to the latter commencing to teach

the midwives as well,
—a very necessary proceeding ;

for

Gervais DE la Touche states that through the ignorance
of the midwives a large number of women and children

perished annually, and Fabricius VON HlLDEN declares

that the midwives had no idea of the structure of the

female sexual organs, or of the duties of the midwife.*

* C. J. V. SiEiioi.l) up. cif. ii, 132 et xeq.
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Certain highly-gifted women, like LouiSE BOURGOIS, who
attended Maria de' Medici, consort of Henri IV., and

advanced the literature of obstetrics, must be looked upon
as exceptions. In Paris the midwives received a systematic
education. In the Hotel Dieu there was a lying-in institu-

tion in which the obstetric probationers were taught by
the head-midwife. The well-known MARGUERITE DE LA

Marche, whose handbook for midwives is among the best

literary productions of that age, worked for some time in

this position.

The course of instruction lasted for three months. During
the second half of this period the probationers had them-

selves to perform all the services required during labour.

Only in extraordinary cases was the surgeon of the depart-
ment—himself also an obstetrician—called into consultation.

As a general rule women in labour refused to accept the

assistance of a man. This unseasonable modesty derived

support from the ignorance of most of the doctors and

surgeons who had no opportunities of getting experience
in midwifery. This state of affairs was not altered until

such exaggerated prudery was given up,^ and the help of

the male sex was claimed in cases of labour. The Duchesses

DE LA Valliere and de Montespan, and other ladies of

the French Court, made a beginning.
" Their example was

soon copied," writes P. DiONIS,
" and even women of the

lower classes declared that they would rather have obstet-

ricians of the male sex than midwives, were they not

deterred by the high fees of the former. "t A school of

obstetrics was in 1720 founded at the Hotel Dieu in Paris,

In 1743 a course of instruction in gynaecology was also

started in the surgical school, and in 1 754 the medical

faculty even felt itself called upon to create a professorship
of obstetrics.

* On certain other occasions quite different conditions obtained. Fide Les

consultations de Mme. de Sevigne, ed. p. P. Menieke, Paris 1864, p. 21 et seq,

t SiEiioLU op. cit. ii, 189.
—Sue d. Jiingere; Versuch einer Geschichte der

Geburtshilfe, Deutsche Ubers, Altenburg i 786, S. 99.
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Already in the 17th century Holland was in possession of

a system for the regulation of midwives. The females

who devoted themselves to this calling were taught and

examined by surgeons practised and experienced in mid-

wifery. Among their instructors were men like H. VAN

ROONHUYSEN, F. RuvscH. and others.

A number of lying-in institutions arose in England

during the i8th century. These were to some extent

made available for the instruction of midwives and students

in the obstetric art. The Westminster Lying-in Hospital,

founded by private charity in 1765 through the exertions of

J. Leake, gave young doctors and surgeons the opportunity
of getting a practical education in midwifery. Again,

many doctors who conducted lying-in institutions took

pupils, who were trained at these to become obstetricians.^

A professorship of midwifery was founded at the University
of Edinburgh in 1726. At Dublin, the College of Physicians,

and afterwards the College of Surgeons, instituted courses

of instruction in this branch
;
while the Lying-in Hospital

founded there in 1746 gained a high reputation.

Germany in the 17th century did not produce one single

male obstetrician of note
;
on the other hand, certain mid-

wives made themselves widely known. "The court mid-

wife of the electorate of Brandenburg, JUSTINE SlEGE-

MUN'DlN, nee DiTTRlCHiN," "the Mother Crete," who also

assisted DOROTHEA SiuvLLA, Duchess of Brieg, as a

"trusty privy counselloress," as SlEBOLD {op. cit. ii,

207) remarks, and had the duty of superintending the
" maids of honour," they, together with the town midwife of

Brunswick, A. ELISABETH HORENBURG. won for their art a

well-deserved respect by their services, and contributed by
their writings to its extension and advancement. 1 he

obstetric physicians were seldom called into consultation.

The conception which many of them had of their duties

must have filled the breasts of women needing assistance

with fear and dismay. LORENZ HeisTER narrates that

* C. G. Bai.di NfJiMt's Mciliciii. Jourruil, Gottini;-fii 1787, St. 15.
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they ''were sadly wanting in experience of the arts of

turning and extracting the child. When they intended to

perform any operation they came with a hooked instrument,

and in a pitiful and horrible manner tore the child into

many pieces in the mother's womb in cases where, had

they possessed the befitting knowledge, they might easily

have reached it with their bare hands, and thus have pre-
vented the uterus being lacerated as well as the child and

extracted with it, as it actually was frequently in the

case of these unhappy women. ""^

Dr. Deisch was called by the populace "the butcher of

children and women." Augsburg was his slaughter-house.
" He perforated and dismembered without intermission,

whether the children were alive or dead. He practised

decapitation, too. If he had performed turning he was

astounded if the child came into the world alive." In

1753 he used sharp instruments 29 times in 61 births,

10 of the mothers perishing. His colleague MlTTEL-

HAUSER, who resorted -to similar practices as town

physician of Wiessenfels in Saxony, considered he had

been especially successful if out of ten women whom he

attended only two died.f

In other places matters do not seem to have been at

times much more satisfactory ;
NiCHOLS' choice satire

^' The petition of the unborn babies" (London, 1751) in

which they complain of the rough handling they get from

the obstetricians, and the figure of Dr. Slop in Sterne'S

"Tristram Shandy,"
—the accoucheur with his instruments,

all ready for action,
—were certainly more than mere pro-

ducts of the writers' fancy.

We can easily understand how a universal disgust at

this kind of midwifery arose. The progress which this

branch of knowledge made in the i8th century opened
men's minds to a more correct recognition of the laws of

* Lor. Hi-isTER : Medicinische, chirurgische undanatomische Wahinehniun-

gen, Rostock 1753, Vorrede.
* SiEBOLD op. cit. ii, 426 el seq.
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nature in the act of birth, and to more humane views as to-

the part allotted to the accoucheurs' art. The introduc-

tion of regular teaching in obstetrics at the university^
and the increase in the number of lying-in institutions

were conspicuous among the causes which brought about

this beneficent reform. Besides the theoretical lectures

upon midwifery which at most universities were held in

connection with those on surgery a commencement was

made in the practical instruction of students. In this,

Strassburg was in advance of all other German Universities:

in 1728, a school for obstetricians was founded in the Lying-
in Institution there which had already for a considerable

time been made use of for the instruction of midwives.^

It was under the direction of Fried and, as OsiANDER says,

was the parent of all other institutions of this kind in

Germany. The pupils practised the manipulations of mid-

wifery in the first instance upon a model, then visited

women in pregnancy and superintended the labours. The
fee which they had to pay their teacher for this course of in-

struction was somewhat high : it came to about 100 thalers.

Several of the best obstetric physicians of last century pro-

ceeded from this school
; among these was J. G. ROEDERER

who, in 1751, was summoned to Gottingen as Professor of

Midwifery and Director of the recently founded Lying-in

Institution. A school of midwifery was at the same time

opened at the Berlin Charite. In 1786, there were in the

Kingdom of Prussia, without the province of Silesia, as

many as 14 teachers of this branch. So also in other

German countries institutions of a similar kind arose and

at them midwives and students received instruction in

obstetrics, for example at Wiirzburg (1739), Copenhagen

(1760), Cassel (1763), Brunswick (1768), Karlsruhe, Dres-

den (1774), Jena (1781), Marburg (1792), Detmold, Mann-

heim, Weimar, Bern (1782), etc.

At Vienna the instruction of midwives was introduced in

1748, and in i 754 a professorship of midwifery was founded

* WlKGKK up. cil. S. 100 el Kfq.
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at the university. A special clinic was arranged for this

department in 1789, courses of instruction in obstetrics

having already, since 1774, been held in a hospital, and

cases of this nature having also been received into the

surgical clinic. But at many institutions instruction in

midwifery, like that in ophthalmology, remained until far

into the 19th century associated with instruction in

surgery.*

MEDICAL TEACHING AT THE CLOSE OF THE
EIGHTEENTH CENTURY AND THE POSITION

OF THE MEDICAL PROFESSION.

The changes which medical teaching underwent in the

universities during the period between the beginning of

the 17th and the end of the i8th century were very con-

siderable. Instead of two or three professors whose teach-

ing was limited to a few theoretical lectures and only occa-

sionally concerned itself with practical training in anatomy,
materia medica and the healing art proper, now, at least at

the greater universities, boards of teachers were formed

the members of which represented the various branches of

medicine and had anatomical schools, laboratories, and

clinical establishments at their disposal.

According to the '' scheme of studies
"

for the year 1749,

there were then five ordinary professors in the medical

faculty of Wiirzburg. Of these professors the first had

to give the students a concise review of the history of

medicine, to treat of the "
Institutes of Medicine "

(phy-

siology) upon a scientific physical basis, to discuss the

causes and effects of health and disease in relation to

anatomy (general pathology) and in this way to smooth the

path to medical practice ;
the second taught botany and

was director of the botanical garden : the duty of the third

* A. GussEROw: Zur Geschichte und Methode des klinischen Unterrichts,

Berlin 1879.

F F
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was to give lectures on chemistry and to show the

methods of compounding medicines in the dispensary

attached to the Julius hospital ;
the fourth gave lectures on

the special pathology and therapeutics of internal diseases,

took the students to the hospitals and made them familiar

with the treatment of the sick
;
and the fifth had to teach

anatomy and surgery : the last-mentioned was assisted by
a prosector, who acted also as chief surgeon and teacher of

obstetrics.^

The medical staff at Heidelberg had in 1763 four ordinary

professors, that of Gottingen in 1784 six, and that of Pavia,

about the same time, eight.t The curriculum, which P.

P'rank drew out in 17S5-86 for the medical faculty of Pavia,

shows what demands were made upon the head of a depart-

ment at that time. J The natural sciences assumed a

position of higher consideration than before; this is clearly

indicated by a decree of the reigning Prince Bishop of

Wiirzburg in 1782, in which he says: "If in former times

men had reason to consider it a settled truth that physics

formed a subject of study not only very useful but absolutely

indispensable for those who had a mind to devote them-

selves to medicine, in our days when physics has assumed

such a greatly improved form still less can we venture to

doubt it; and although physics may be of less use to theolo-

gians and jurists than to students of medicine, yet the

advantages which future students of theology and law may
expect from mathematics and the so-called practical philo-

sophy are at length beyond dispute."§ ^
The medical faculty of Vienna possessed already in 1780

lynine regular professorships devoted to the following sub-

jects:
—

anatomy, physiology, natural history, chemistry
and botany, general pathology and therapeutics with

materia medica, medicine and clinical teaching, theoretical

* Wegei.e op. cit.— KoLLiKKu "p. cU. S. 75.

+ p. Frank up. cit. vi, 2, S. 46.

+ ll'iil. Suppl.
— Band i, S. 176 el sec/.

§ Wegele op. cit. ii, 428.
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surgery, clinical surgery, and midwifery; besides the

professors numerous assistants and a prosector took part
in the teaching, the duty devolving on the professor of

anatomy to train "a person competent to succeed him in

course of time, at his own expense."
The Emperor JOSEPH II. took a lively interest in the

system of medical teaching. In a rescript of the 27th

April, 1786, he gave expression in the following words to

liis opinions about the curricula of the medical faculties

which had been submitted to him :

" That surgery, the

whole of operative surgery and bandaging, can be properly

taught in six months appears to me to be barely possible,

and, in general, I distribute the subjects of medical study
after the following fashion. In the first year, anatomy
associated with physiology in such a way that on exposing,
for instance, a lung in the course of dissection its use and

function in the healthy body may be dwelt upon at the same

time, and so for every muscle in the body it should be

shown what its action is". Both medici and chiriirgi must

complete this year of study. The necessary prosectors
and all else he requires must be provided for the Professor

of Anatomy and Physiology so as to maintain his depart-
ment in a fittino- state. Also let the medici in the first

year be taught botany and chemistry, and the chiriirgi

operations, bandaging, and midwifery. In the second year
the surgeons must learn surgical and medical practice,

devote themselves to clinical work in the hospital, and also

practise midwifery in the hospital, and then have finished.

The physicians, however, must attend lectures on materia

medica, pathology, and all that belongs to the learned pro-
fession of medicine, but in the third year they must give
themselves up entirely to practice and clinical \Aork, and to

treating patients in the hospital. And in this way let able

surgeons be trained for the country and doctors for the

town. I await a further elaboration of the scheme in this

sense.—Joseph.""^

* Archiv. des k. k. Unterrichtsministeriunis zu Wien.
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The curriculum which was published soon after this

diverged from these principles mainly in the period of

study for medical and surgical students being fixed at four

years, and a course of studies being arranged applicable
to both classes in most of the departments, the only differ-

ence being that the medici had to spend a longer time on

materia medica, chemistry and internal medicine, while the

chirur^i had to enter more deeply into surgery and the

subjects associated with it, and to give proof of this in

examinations.

So in this way at last in Austria and Germany, as was

already the case in other states, surgery had assigned to it

a more dignified position. Physicians and surgeons were

recognized as two classes of doctors enjoying an equal

rank, in possession of an equally sound education, and

differing only in the kind of work assigned them. At

the same time there arose an inferior class of practitioners

whose acquirements were of a lower order, and who were

intended chiefly for attendance upon the peasantry. They
practised as doctors for both internal and external diseases.

The opposition which had hitherto existed between

physicians and surgeons was now transferred to the more

highly-educated practitioners on the one hand and the less

thoroughly trained physician-surgeons on the other. In

forming an opinion upon the state of affairs which was thus

produced, we must not forget that a shifting of position

had taken place among the factors in question which

justified many things which would before have been inde-

fensible and wrong.
It is, then, certain that the- surgeons of the 17th century-

occupied a somewhat low position from an educational

point of view
;
but have we any reason to suppose that it

was otherwise with the physicians of that period? In the

eyes of many a clear image of fresh and living nature was

])erverted by the distorting atmosphere of a lifeless desert

of unprofitable learning. ''They unilerstood their Galkn
hut not their patients," as MoNT.-VIGNK said. The figure of

Dr. Di.MoiKlS, in
'• Le Malade Imaginaire" of Moi.lfiRE,
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must have been drawn from life.* The great majority of

doctors sought to impose upon the public by the grandilo-

quence of a Graeco-Latin phraseology; their impression
was that, as Kant says, in giving a name to their diseases

they had rendered their patients a service. f They
endeavoured to remove a disease by pills and plasters,

medicines, clysters, and repeated blood-letting; so that at

times it took a good constitution to resist these frequently

inappropriate or preposterous measures. The title of

Doctor of Medicine by no means afforded a guarantee that

the bearer of it possessed medical knowledge. Outside

the universities the right to confer this dignity was assumed

by the Emperor, the POPE and his plenipotentiaries, and

the Counts Palatine. At Naples, even during last century,
the D'AvellinO-CarracioLO family enjoyed the privilege
of conferring the degrees of Doctor of Medicine and Doctor

of Law
; they made extensive use of this privilege,

—and

made it correspondingly profitable.

But even at some universities a disgraceful misuse was

made of the privilege of granting the degree of Doctor.

Many professors found in the fees paid a desirable increase

of income, and sought to allure candidates by making the

least possible demands upon their knowledge. Exami-

nations were either omitted altogether or reduced to a

mere formality. The theses for the doctorate might be

bought at a fixed price from certain learned contractors

who made a profitable business by the preparation of such

essays. J At Greifswald a cobbler in the year 1788 got the

diploma of Doctor of Medicine
;
on the strength, too, of a

dissertation upon the therapeutic effects of pitch. The

University of Erfurt created 97 Doctors of Medicine in a

single year while not numbering more than 30 students in

all the Faculties put together. At other universities the

cost connected with the acquisition of the doctor's degree

* M. Raynaud : Les meilecins au temps de Moliere, Paris 1862.

t Im. Kaxt: Versuch iiber die Kiankheiten des Kopfes in der Ausg. sammtl.

Werke von Roscnkiantz u. Schubert, Leipzig- i8.:;S, vii, i(>.

X Kais. pnv. Reichsanzeiger, Gotha 1802, No. 169-170.
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was so great that candidates without means had to

renounce it altogether. The consequence was that persons
of this kind either repaired to places where less money
was demanded or remained content to engage in practice

as licentiates of medicine. At \itMina the advancement to

the doctor's degree cost up to the year 1749 about 1,000

gulden, atGottingen some 130 thaler in 1765, at Paris 7,000

livres, and at Oxford one hundred pounds." And this degree
did not by any means give special rights in all places.

Besides numerous other practitioners entitled by law to

practise medicine there was no special difficulty ex-

perienced at many places by wandering quacks, rupture-

curers, cutters for stone, and cataract operators in getting

permission to practise their art.

In a showy cortege tricked out with all manner of parti-

coloured finery and attended by a harlequin, like the Dr.

ElSENBART immortalized in the popular ballad, these gentry
roamed about to the annual fairs and Church festivals and

detailed to the public the remarkable cures which they pro-

fessed to have performed. With shameless effrontery they
extolled the healing virtues of their medicines against con-

sumption, deafness, and all the incurable diseases imagin-
able. Many declared that they had the power of at once

restoring the sight, even if it had been lost for many years ;

others recommended pills to cure barrenness, which accord-

ing to their account produced the desired effect even without

coition. The executioners, who occupied a prominent

position among the quacks, sold human blood which in a

fresh and frothy state was regarded as a remedy for

epilepsy ;
it was retailed according to a fixed tariff—

depending on the kind of humanity it had flowed from :

dearest was the blood of a virgin or youth ; cheapest, that

of a Jewt However, the wandering operators wrought the

* P. Frank op. cil. vi, 3, S. 291.

+ G. Fischer op. cil. S. 49 et seq.
—Des g-etreuen Eckharts medicinischer

Maulaffe oder dcr cntlarvte Marktschreier, Frankfurt und Leipzig 17 19.
—The

Tattler, London 1723, iv, No. 243.
—O. Buchser op. cil. S. 145 et seq.
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greatest mischief. When in the public squares they ex-

hibited proofs of their skill to the astonished multitudes

amid the blasts of trumpets and the beating of drums,
which were intended to drown the cries of the unfortunate

patients, none thought of the sad consequences entailed

too often by these surgical manipulations. But does not

the saying of BacON hold good to the present day that

every charlatan and every old woman is regarded as a rival

of the most skilful doctor, and does not scruple to contend

with him for mastery at the bedside of the patient ?

END OF PART III.



IV.—MEDICAL TEACHING IN MODERN TIMES.

THE WIDE OUTLOOK OF THE NATURAL
SCIENCES IN THE NINETEENTH CENTLRY.

The history of modern times begins with the great events

of the last decade of the eighteenth century. The political

and social forms of the present day first took shape during
the French Revolution and amid the intellectual movements

of that time.

The French Revolution was directed less against Mon-

archy than against Feudalism, the representatives of which

had abused their high position in unheard-of ways. For

the first time it was recognized to be a grievous injustice

that one portion of the population should have to bear all

the burdens of the State, while another enjoyed all the

rights and privileges it had to confer; for the first time the

principle was enunciated that those who maintain the State

are also entitled to have an important influence upon its

management. This thought was universally prevalent,

forming, as it were, a constant residual product in the mani-

fold political processes of decomposition and change which

were taking place at that time. It led to the Parliamentary

system, which became a legal institution in the nineteenth

century in nearly every civilized country. With the removal

of historical privileges and of the subordination of one class

to another in the State, with the abolition of serfdom, with

the introduction of civic independence, of the principle of

the equality of every individual person before the law, and

of the participation of the masses of the people in the

government, a social revolution was effected of far-reaching

importance.
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Contemporaneously with the political emancipation of the

middle-classes began also the increasing activity of the

-daily press, the development of journalism, and the popu-
larization of art and science. An interest in the efforts

made in these directions penetrated into circles which before

had been entirely uninfluenced by them. All nations of

any moral elevation took part in the development of culture,

but especially the French, the English, and the German.

The German race, which already in the eighteenth cen-

tury had produced LessING, HerdER, GoethE, Schiller,

Mozart, Beethoven, Kant, and other enlightened spirits,

and in poetry and literature, in music and philosophy had

attained a position which commanded respect, by degrees
assumed the lead in medicine and the natural sciences.

\Miile at first in the history of these branches of knowledge
the names met with are those of Frenchmen and a few

Englishmen, since the middle of the nineteenth century the

men of learning and the investigators of German origin

have acquired a preponderating influence.

It was otherwise with philosophy, for this unfortunately
in Germany lost touch completely with practical life under

the baneful influence of scholastic pedantry, and has only
rediscovered the lost path in the most recent times. The

great thinker of Konigsberg had with critical acuteness

indicated the sources, the extent, and the limits of human

thought ; but the philosophers following Kant were able to

add but little to his theory of knowledge, and confined them-

selves to a further development of his system in this or that

direction. Inasmuch as they attacked directly the question
of the essential nature and ultimate foundation of things

—a

question Kant himself had declared to be superfluous and

unanswerable, limiting inquiry, as he did, to the world of

phenomena—they displaced once more the problems of

philosophy into the mystico-transcendental realms of specu-
lation. The subtle hypotheses of a FiCHTE who sought an

answer to the enigma of existence in the conception of an

Ego, thus arriving at an unlimited idealism, of a ScHELLlNG "
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who preached the identity of nature and spirit, and so

founded " the philosophy of nature," of a HegeL who saw

complete salvation in the idea of the Absolute, and of a

Schopenhauer who declared the world to be will and sub-

jective representation, might for a time captivate but could

not permanently convince.

None of these systems have influenced the natural

sciences more than that of "the philosophy of nature."

Distinguished doctors and natural philosophers like Blu-

MENBACH, OkEN, KiELMEVER, J. DOLLINGER, OERSTED,

BuRDACH, Nees v. Esenbeck, Kieser, K. G. Carus, and

others attached themselves to it, finding in it a definite

standpoint from which to view, and form a just estimate of,

the collections of empirical facts which surrounded them.

Like the Romanticism which at that time dominated art and

literature—the true child of an ao'e which was struofelino!"

towards some satisfvins: conclusion to its efforts, self-

contradictory and incomplete as they were—so too did the

philosophy of nature pursue throughout noble ends, for

it penetrated into the depths of men's hearts, reminded

medicine of her high ethical functions and gave expres-
sion to the doctrine of the unity of the various natural

sciences.

The philosophy of nature, having been injuriously

affected by contact with religious mysticism, at first as-

sumed a hostile attitude towards experimental inquiry and

chose metaphysics for its arena: in the words of HamaNN
" from a general knowledge of the possible it arrived at

a thorough ignorance of the actual." When natural

philosophy, in a spirit of senile self-glorification, applied its

vague and often antiquated definitions to natural science in

its state of daily progress, the only result was that the

latter became entirely alienated from the former. That

clumsy form of stating a proposition, introduced into

philosophy chiefly by HkgeL, which, with great labour, in a

newly-made dialect, succeeded in rendering the simplest

things incomprehensible, contributed not a little to the
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estrangement which grew up gradually in Germany between

natural science and philosophy.
In other countries better conditions prevailed in this

respect. In these philosophy was in close touch with the

sciences and arts of real life and placed her powers at their

disposal with a view to their methodical improvement. In

France Positivism was founded by AUGUSTE COMTE. Like

Kant, to whom in genius he was allied, COMTE had

received a school-training In mathematics and the natural

sciences. Positivism, in harmonv with the sudden g^reat

increase of activity which experimental inquiry manifested

at that time in France, excluded metaphysical and

teleological explanations and demanded that every philo-

sophical speculation and every science should appeal to

our understanding in virtue of support received from facts

corroborated by experience or experiment. Such a

doctrine was bound to be found agreeable by investigators

of nature, and it found among them numerous disciples

and advocates. It was "

promulgated in Germany by
Fechner, H. Lotze, H. Czolbe and other distinguished
men of science, and material necessary to its secure

foundation was contributed by them. The exact school of

the present day began once more to take account of

philosophy, and one of the greatest investigators of nature,

Karl Rokitanskv, drew attention to its uses and

significance in reference to the natural sciences and

medicine. But the philosophers also were well aware that

the positive knowledge of scientific facts must be pre-

supposed as a self-evident requisite for any intellectual

activity on their part which \\as to prove fruitful or could

hope to win any serious regard.

At certain universities the chairs of philosophy were
handed over to experts in natural science, such as had

tested the value of observation and experiment, and thus

a clear expression was given to the importance which a

scientific view of nature had acquired in reference to the

development of modern civilization. The civilization of
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the present day has been established on the abundance of

newly-discovered facts which have enriched the natural

sciences during the nineteenth century, and in the know-

ledge of their mutual relationships and common laws,

which has rendered possible a simplified view of the life of

nature.

In bringing forward certain facts from the history of the

various natural sciences I desire only to indicate the course

of their development in a few words.

Already in the eighteenth century attempts had been

made to classify minerals on a rational basis. Their external

characteristics and resemblances formed the foundation of

the arrangements of LiNX.-EL'S and Wallerius. On the

other hand AxEL F. Croxstedt, the Swede, regarded their

chemical constitution as all-important ;
ABRAHAM GOTTLOB

Werxer, the Saxon counsellor of mines, then made a

classification of them, founded both upon their chemical

and physical peculiarities, and upon tht-ir external form.

To him is due the credit of having defined the limits of

oryktology and geognosy and of having founded the latter

science.

The improvement of the science of crystallographv
* was

commenced by Rome DE l'Isle and H.\UV and was suc-

cessfully carried on by WeisS and MOHS. Others studied

the chemical, optical, and electrical properties of certain

minerals, and also the phosphorescence and phenomena of

polarization observed in them. The appreciation of the

value of chemistry as an aid to mineralogy led to the

intimate association of these two sciences, \\hich proved to

be suggestive and advantageous in many ways.
Leopold vox Buch did the work of a pioneer in the

subjects of geognosy and geology. At the same time, too,

the subject of the formation of fossils, to which

SCHEUCHZER was the first to direct attention, was

* C"l\ iKR : Gfscliichle der Foitscliritte in den Naturwissenschafteii seit 1789,

Deutsche Ubers, Leipzig, 1828,4 Biie.
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diligently worked at, and afforded material for the solution

of many questions of geology and anthropology.
In botany various attempts were made to discover a

natural system of plants. AdANSON declared that
" nature

everywhere exhibits to us natural groupings," and was of

opinion that classification should not certainly be based

upon the similarities and differences of one particular

organ, but only upon the collective phenomena and

characteristics of the organism. In order to reveal this

system he compared individual plants in respect of their

various organs and arranged them into classes of varying

degrees of affinity according to the greater or less corres-

pondence between them. His method of classification was,

above all things, wanting in lucidity, and could not, there-

fore, gain for itself any approval.

A more correct method was introduced by A. L. DE

JUSSIEU, A. PVRAMUS DE CaNDOLLE, ROBERT BROWN and

others : they insisted first of all upon an accurate definition

and delimitation of the families of plants, and did a quantity

of valuable preparatory work in this direction. A. P. DE

CandOLLE, who himself described with great care more than

one hundred families, founded the doctrine of the symmetry
of the plant-form. The investigations of J. Gaertner

upon the fruits and seeds of plants and R. BroWN's mono-

graphs were of fundamental importance for morphology.
Goethe's doctrine of metamorphosis excited the atten-

tion of philosophers of nature rather than that of men of

science. It was of a confused and indefinite character, and

was first explained scientifically by Alexander Brau.n

who brought forward valuable information upon the form

of the leaf and the development of the plant.* The

anatomy of plants was diligently worked at by Brisse.\L'-

Mirbel, the younger MOLDENHAWER. LlXK, Meyen, Hugo
MOHL and others, who succeeded in giving definiteness to

men's views upon the structure of plants. Their micro-

* VVigand: Geschichte und Kritik der Lthrc von der ^letamorphose der

Pflanzen, Leipzig 1846.
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scopical formation was also closely examined, and the

discovery that the cell is the unique ultimate element of

their structure gave a new direction to morphological

investigation : it demanded that a greater attention should

be given to histogenesis. This was studied hrst upon the

lower cryptogams, since the facts to be dealt with in them

were simpler and less difficult to examine
;
then gradually

the more highly organized plants were taken in hand. The
results thus arrived at cast a remarkable light upon the

origin and growth of organs. MOHL observed various

modes of spore-formation, and in 1835 described an instance

of vegetable cell-partition. SCHLEIDEN in 1838 brought
forward a theory of cell-formation, which however was dis-

figured by so many mistakes that it was soon afterwards

abandoned. Its place was taken by the theory of NaeGELI
which was of a more comprehensive character, gave a

defined image of the different kinds of occurrences and

determined the law which controlled them. In 1839
Schwann enunciated the proposition that the animal cell

is analogous to the vegetable cell, and in 1855 UngER
drew attention to the similarity between the protoplasm of

the vegetable cell and the sarcode of the most lowly

organized animals : this observation received increased

support by investigations made upon the myxomycetes.
These things led to a more correct appreciation of the

puzzling relations between the vegetable and animal king-
doms and also helped to remove the doctrine of the fixity

of species which had for long prevailed as an incontro-

vertible dogma. The fecundation of plants was studied by
Du Hamel who described the way pollination is effected,

and the part which is here played by many insects. This

subject was thoroughly worked at from 1830 onwards, the

processes which take place in the interior of the ovules

being made the subject of careful examination, and sexuality

being proved to exist even in cryptogams.

So, too, the processes of nutrition, of absorption and

excretion, and of growth were full\- described. The move-
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ments of the sap, on which STEPHEN Hales had already

made some interesting experiments were elucidated chiefly

by Dutrochet who asserted their connection with the

phenomena of osmosis.

IngenhOUSZ found out that the green parts of plants

under the influence of light absorb carbonic acid gas,

separating and giving out the oxygen and retaining the

carbon which in the form of organic combinations is stored

up in the plants : he thus was the founder of the doctrine

of the respiration and nutrition of plants. SenebieR

added some investigations upon the influence of light upon
the liie of the plant. Numerous works at this time dealt

with the chemistry of the nutrition of plants and with the

movements exhibited by theni.^

Their pathology, too, was not overlooked and especially

of recent years has been advanced in an extraordinary

degree. Finally the subject of the geographical distribu-

tion of plants assumed a definite shape : this, inasmuch as

it indicated and explainedthe dependence of the vegetable
world upon climate and soil, acquired high importance for

medical science and especially for the subject of the

geographical distribution of disease.

By the discovery of new species of animals and by the

careful investigation of their anatomical structure zoology

gained not only a great increase of its subject-matter and

improvement in its system of classification but was enabled

with the help of the history of development, of comparative
anatomv and of palaeontology to arrive at broad views of

natural history apparently capable of embracing the whole

range of living and extinct forms of life. BUFFONt already

approached this point of view when he declared that there

is no essential difterence between animals and plants, and

that the series of organic life shows one uniform plan.

His popular and clever way of representing the subject, of

interweaving bold hypotheses with abundant facts, stimu-

lated men of science to new investigations and aroused far

* Sachs op. cil. S. 276 tl seq. f V. Cahus o^j. cil. 522 et srq.
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and wide an interest in matters connected with natural

science among large classes of the educated public.

BUFFON entered also upon the subject of the geographi-
cal distribution of the animal kingdom, and, like LiNN/EUS

before him, drew attention to the difference between the

species inhabiting the different continents. He concluded

from the fact that the forms of animal life belonging to the

Arctic regions of America and Europe are identical, that

there once existed a connection between the two con-

tinents, or at least that migrations of animals from one to

the other were possible. An acquaintance with the trans-

oceanic fauna was brought about chiefly by scientific ex-

peditions to which naturalists were appointed. Thus

SONNERAT described numerous animals inhabiting islands

off the southern shores of Asia ; but the greatest services

in this respect were rendered by the elder FORSTER,
Alexander von Humboldt, and Lichtenstein. So

also a closer study was made of the distribution of animals

in the different countries of Europe. PalLAS described

several new forms.

In the meanwhile men's knowledge of the species already

recognized was enriched by important observations. BONNET
was the hrst to notice the asexual propagation of aphides

or plant-lice. P. Campkr and J. lliNTKR discovered

simultaneously and independently of one another the air-

cavities of the bones of birds and the connection of these

with the lungs. FabriciuS and afterwards Latreillk

turned their attention chiefly to entomology, RUDOLPHI

worked at helminthology, and La.MARCK, O. F. MulleR,
and Ehrenberc. applied themselves to the vast subject of

the infusoria.

Zootomy aftorded important information upon the struc-

ture of the various animals, and a comparison of their

organization opened up a view which rendered it pos-

sible to form a comprehensive judgment on this subject.

Comparative anatomy and physiology gained rich acces-

sions of scientilic material through the labours of J. HUNTER,
F. \'lCO d'A/.VR, BLUMENBA( H, KiI-.I.MIINKR, (jEOFFROY
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St. Hilaire, Cuvier, Tiedemann, C. G. Carus, J. F.

Meckel, and J. Muller, and the advancement of these

sciences was looked upon as the proper object of zootomy.
Igxaz Dollinger wrote in 1814 : "The task of zootomy
is to unfold the structure of animals, and in it to show the

nature of life. The parallels drawn by the zootomist will

be in this wise : he must collect facts and examine as to

how far they tally with one another or how far they are

opposed ;
he must compare them with the theory of life

and investigate Jiow one individual object has been formed

through a series of metamorphoses.""^ Geoffroy St.

Hilaire laid down leading principles which might serve for

the guidance of investigators.

Cuvier discovered the law of the correlation of parts
—•

a law which J. HERMANN had already had a presentiment
of—according to which every organic being forms a com-

plete whole, particular parts or organs of which cannot be

modified without modifications also occurring in the other

parts or organs.
On the strengfth of these newlv-disclosed facts classifica-

tion was ventured upon. BatsCH attempted in the first

place to separate the bony animals from the others
;
but

Lamarck was the first to bring the division into verte-

bra ta and invertebrata clearly before the world
;
this dis-

tinction was universally accepted.
The crreatest advance made in classification was owine to

Cuvier, who founded the doctrine of types. His explana-
tion \vas that in the animal kingdom there are four principal

branches simultaneously existing, or "general plans on

which the animals belonging to them appear to be modelled,
and the subdivisions of which are characterized only by

slight modifications founded upon the development or sup-

pression of particular parts, no change, however, being
made in the essential nature of the plan." K. E. V. Baer

gave more definiteness to the conception of the type and

*
J. Dollinger : Uber den Werth und die Bedeutung der vergleichenden

Anatomie, VS'i'irzburg 18 14, S. 17.

G G
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rendered the theory more correct, especially in regard to

the history of development which CuviEK had completely

disregarded.
The scientific treatment of development began at this

time to assume a more conspicuous place than heretofore,

and to exert an influence upon the branches of knowledge
allied to it. PANDER published his original and helpful

investigations upon the development of the chick, proving
that the avian body is formed out of three embryonic lavers.

K. E. \'. Baer made observations upon the other classes of

the vertebrata, and referred to the different processes of

cleavage in the ovum. The changes of the ovum after im-

pregnation were observed, and its segmentation described

by others also. Moreover, the development of particular

organs, of the brain, for instance, the eye, the Wolffian

bodies, etc., was made the subject of special study. In this

way attention was drawn to the similarity of embryonic

development in the various kinds of animals. JOHN

Hunter, KielmeYER, and afterwards Oken founded the

theory that the embryos of the more highly-organized

animals pass through the stages of development of the

lower classes of animals.

The facts in the history of development associated with

palaeontological discoveries, which rendered it possible

to recognize the differences existing between fossil plants

and animals and the representatives of their species at

the present day, shook men's faith in the immutability of

form in zoology, and prepared the way for the theory of

descent from other forms. As early as in the year 1804

L.-MMARCK declared, in referring to hybridization and the

formation of varieties, that it is only because the judgment
of man is accustomed to deal with small periods of time

that a species is conceived by him to be unchangeable, but

that in reality it does change and adapts itself to external

conditions.

In 1830, LvELL published his Principles of Geology in

which he contended that to explain the changes in the
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<?arth's crust it is by no means necessary to assume that

great and stupendous catastrophes have occurred, but that

ihe forces of nature, slowly but continuously at work

around us, are a sufficient explanation. He referred to the

action of rivers and seas, of springs and glaciers, and com-

pared the changes of the inorganic world to the minute-

hand of a clock,
" the advance of which one can see and

hear, while the fluctuations of livino- creation are hardly to

be seen and resemble the movement of the hour-hand." *

The dogma of fixity of species was gradually abandoned

by most investigators of nature. Men saw that species

do change within certain morphological limits and they

were constrained to adopt the opinion that species had

•developed in a similar way into their present forms.

To Ch.\rles Darwin belongs the never-to-be-forgotten

merit of having raised the hypothesis into a scientific fact.

Supported by a rich collection of observations he under-

took to fathom the causes which lie at the root of an

explanation of the origin" of species, and he came to the

conclusion that the struggle for existence and natural

selection lead to a survival of the better and fitter

organisms, followed by a suppression of the conquered and

the gradual perfecting of the conquerors. This theory,

corrected and enlarged at certain points by WALLACE,
NaegeLI and others, formed the foundation of a new

method of contemplating the world of organic nature.

When, soon after, the attempt was made to construct a

history of creation in accordance with the ordinary course

of nature, and when the place of man in relation to the

other inhabitants of the earth was introduced into the

sphere of discussion, the new doctrine excited the vehement

animosity of those who discerned in it an assault upon

religion and upon the dignity of the human race. The

incompleteness of the facts, especially in palaeontology,

and the meagre knowledge which we possess of many pro-

cesses in physiology and the history of development did

* O. Schmidt: Dcscendenzlehre und Darwiiiismus, Leipziy 1873, S. 117.
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not certainly justify deductions of such magnitude as those

which were sometimes advanced
;
but these clothed them-

selves in the unassuming garb of hypothesis and did not

ask that people should accept them unconditionally, but

rather that they should criticize them freely.

Religion will ne\'cr have anything to fear at the hands of

science if she ceases to be hostile to freedom of inquiry

and recoenizes her true calling to lie in the ethical educa-

tion of the human race and in the perfecting of the

spiritual life.

PHYSICS AND CHEMISTRY IN THE LAST
HUNDRED YEARS.

While mineralogy, botany, and zoology were changing-

from sciences merely descriptive of objects to sciences

involving explanations of processes, physics and chemistry
also were assuming a new form in consequence of im-

provement in the methods of investigation and the number

of new discoveries.

This period in chemistry was inaugurated by the dis-

covery of oxygen and the abolition of the theory of

phlogiston, and was characterized by the introduction of

the method of quantitative analysis.

In 1774, Joseph Priestley discovered oxygen by heat-

ing red oxide of mercury. At the same time he observed

that the gas so obtained supported breathing and combus-

tion better than ordinary^ air; but he was unable to draw

the conclusions which the facts offered. He was a highly-

gifted amateur who prosecuted science extensively rather

than deeply. He enriched chemistry with a multitude of

discoveries, and, as KOPP says, did more than professional

men of science to improve our knowledge of the gases."^

Lavoisier was the first to recognize the full significance

of the discovery of oxygen. Two years anterior to it he

* KoFi'
ii^t.

III. i. 2,^ij.
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furnished an experimental proof that both in the combustion

of metals and in the ignition of phosphorus and sulphur an

increase of weight occurred (contrary to what was postulated

by the phlogiston theory), and that such increase of weight
was due to absorption of air

;
he was unable to say, however,

whether this absorption was of the air as a whole or of only
a part of it. When, thanks to PRIESTLEY, he became ac-

quainted with oxygen, it occurred to him to seek in it the

cause of this phenomenon. After numerous experiments
he came to the conclusion that only one-iifth part of the

atmosphere takes part in combustion and that the air con-

sists of one part of oxygen and four parts of a gas which

subserves neither combustion nor respiration. His state-

ments upon the composition of air, water, and various acids

were confirmed and rendered more complete on some

points by CAVENDISH."^ The theory of phlogiston being
thus refuted, several questions asserted themselves which

had hitherto been explained by means of it or by analogous

reasoning.

L.'WOISIER, finding oxygen to exist in all the acids which

he examined, pronounced it to be a necessary constituent

part of all these bodies—to be that, in fact, which had pre-

viously been designated "primitive acid ;" he also alluded

to the part which the element plays in the oxidation or so-

called "calcination" of metals. BLACK had already cor-

rectly described the nature of caustic alkalies. LAVOISIER

disclosed more thoroughly the importance of oxygen in

respiration and its effect upon the blood, and thus led the

way to a fundamental change in the physiological explana-
tion of these processes.

The discovery of oxygen also exerted a great influence

upon pathology and therapeutics. Some doctors discerned

in it the "
air of life" upon which health depends. They

thought that certain diseases depended upon the excess or

deficiency of oxygen and they employed it in therapeutics.
* Kopp: Beitriige zur Geschichre der Chemie, Braunschweig 1875, iii, 254

et
seq.
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La\01SIER's doctrines found acceptance first in France,

the country of his birth. Among his disciples were GUVTON
DE MORVE.\L" who rendered a service by introducing a

rational chemical nomenclature, FOURCRON' who gave his

attention to medical chemistry, and Bkrthollet who
found out the composition of ammonia, was the first to

observe the bleaching property of chlorine and recognized

its importance in daily life, discovered chlorate of potash
and fulminate of silver, carefully analyzed hydrocyanic acid

and determined its composition, corrected La\01SIER'S

mistake in assertino^ that all acids contain oxygen, founded

the doctrine of chemical affinity referring to the im-

portance of the quantitative relations which here assert

themselves, and advanced industrial chemistry, especially in

the departments of the manufacture of steel and saltpetre.

Klaproth was the first in Germany to support the anti-

phlogistic theory. Chemistry owes to him the discovery of

several elements and the correction of various erroneous

statements which had been made by other investigators.

His analytical labours were characterized by their accuracy,

surpassing in- this respect even those of Vauquelix, who-

about the same time was elaboratingf mineralogical

chemistry and discovered chromium and glucinum. He
directed his attention also to organic chemistry, and dis-

covered, amongst other things, quinic acid.

In the beginning of our own century J. L. PrOUST
enunciated the law that chemical combinations always
manifest a definite composition. He also made important
contributions to the chemistry of certain metals and dis-

covered grape-sugar.

The Englishman Dalton attempted to explain the

definiteness of chemical combinations by the atomic theory,

in which he assumed that the atoms of the various elements

unite with one another in definite proportions depending

upon their weight ;
he discovered also the law of multiple

proportions."^ The stoichiometrical investigations of

* A. VVl'rtz : Geschichte dcr chemischen Theoricn, Deutsche Ubersetzung^

Berlin 1879, S- 29 ft seq.
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Dai.TON were confirmed and extended by BerzeLIUS, and

also by WOLLASTON, who introduced a classification by

equivalencies instead of that by atomic weights
This subject received enlargement at the hands of Gay-

LUSSAC who recommended that in analyzing chemical

combinations attention should also be paid to the volumetric

relation of bodies when in the gaseous state. In 1805, he,

in conjunction with ALEXANDER VOX HUMBOLDT, dis-

covered that water is composed of one volume of oxygen
and two volumes of hydrogen. Afterwards he examined

other combinations in the same way and established the

fact that their constituents in the gaseous state stand in

definite relations of volume to one another; he thus laid

the foundation of the theory of volumes. Gay-LusSAC

published the valuable results of his labours upon the ex-

pansion of gases by heat
; upon the density of vapours, for

the determination of which he contrived peculiar methods

of investigation ; upon iodine (which had been discovered

shortly before) and its combinations, and also upon several

combinations of chlorine. He gave the first correct de-

scription of the composition of hydrocyanic acid, explained
the nature of cyanogen, discovered hydriodic acid and

hyposulphuric acid and simplified the examination of many
bodies made use of in daily life

The quantitative analysis of chemical combinations

entered upon a new stage when it became known that

the electrical current decomposes them. NICHOLSON,

Carlisle, Cruikshank, Berzelius and Hisinger made
several interesting observations on this subject, and

Humphrey Davy gave them a theoretical basis. He

pointed out that water is decomposed by means of the

electric current into oxygen and hydrogen, and salts into

acids and bases of which the former bodies in each case

are discharged at the positive, the latter at the negative

pole of the Voltaic battery ;
he proved the decomposability

of several compounds, as for instance the fixed alkalies, the

alkaline earths, baryta, strontia, magnesia, lime, etc., and

gave it as his opinion that chemical and electrical effects
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are manifestations of the same force; he thought that these

manifestations took the form of electricity when larger

masses come into contact, that of chemical affinity when
smaller particles met. Davy'S labours gave the impulse
to a series of electro-chemical investigations which were

instituted by Thenard, the discoverer of peroxide of hydro-

gen, and Gay-Lussac ; they greatly increased our know-

ledge of certain elements, especially potassium and sodium,

and improved the technical methods of research.

At the same time ScHWElGGER and Berzelius elaborated

the theory of electro-chemistry ;
the latter proceeded upon

the assumption of the electrical polarity of the atoms of

bodies, and, in conformity with it, asserted tliat chemical

combinations arise from the juxtaposition of the opposite

poles of the atoms of different bodies.

In 1834 Farada\' discovered the important fact that the

chemical effect varies in quantity directlv as the amount of

current electricity producing it. Bv this he succeeded in

establishing a measure for determining the quantity of

electrical action present in any case. By studying the

effect of electrical action upon different combinations he

found that the weights of the bodies decomposed by the

electric current correspond with their chemical equivalents.

The whole subject of electro-chemistry thus served to

illustrate the doctrine of chemical affinities.

Much successful work was done in other parts of

chemistry. D.WY corrected the erroneous views about

chlorine, and introduced the conception of hydrogen-acids;
he was moreover the first to draw attention to the intoxi-

cating effect of nitrous oxide, a gas discovered by
Priestley. His investigations upon th.e pigments of

ancient works of art and upon the means of rendering

legible the manuscripts found at Pompeii also deserve

mention. Berzelius did su^sfestive and original work in

all departments of chemistry and created a school which

produced a succession of distinguished chemists during the

nineteenth century such as C. Gmei.i.n, MlTSCHERLlCH,



PHYSICS AND CHEMISTRY. 457

GusTAV and Heinrich Rose, Wohler, Magnus,
ArfvedsON and others. He facilitated quantitative

analysis by bringing the blowpipe into more general use,

discovered and described sev^eral elements not known before

and made valuable contributions to animal chemistry.

Faraday worked at the liquefaction of gases and at the

improvement of the steel and glass manufactures, while

Dumas instituted experiments upon the specific weights of

various gases. MiTSCHERLICH formed inorganic substances

synthetically and showed that they were identical with the

minerals occurring native; published the results of impor-
tant work upon the combinations of sodium with iodine

and upon the degrees of oxidation of manganese, and, by
his discovery of isomorphism and dimorphism in chemistry,

opened up a branch of the subject having a direct physical

tearing and full of importance for mineralogy. The dis-

covery of the fact that bodies differing in chemical com-

position may possess the same crystalline form and may
have their constituent elements replaced by others without

changing such form, whereas other bodies like sulphur may
exhibit different forms while retaining the same chemical

composition exerted a great influence upon the further

development of chemistry.
\\'ith LlEBIG and WOHLER organic chemistry came into

prominence. A field of work was here opened to scientific

research hitherto scarcely, if at all, cultivated. The study
of organic combinations, their composition and properties,

and the attempt to produce them artificially, constituted a

series of problems, the solution of which has fully occupied
the chemists of the nineteenth century."^ Then it came to

be recognized how manifold and far-reaching are the rela-

tions between chemistrv and practical life, and of what

value that science is in agriculture, in the various handi-

* A. Ladenburg : Vortrage iiber die Entwickelungsgeschichte der Chemie
in den letzen hundert Jaliren, Braunschweig 1887, S. j ly et seq.

—H Kopp :

Die Ent\vici<elung der Chemie in der neueren Zeit, Mijnchen 187.^, S. 518
el seq.
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crafts and industries, in painting, in war, in dietetics,

physiology, pharmacology, and in the work of the dis-

penser. Agricultural chemistry, technological, physiological

and pharmaceutical chemistry have gradually developed
into independent branches, and chemistry in a broad sense

has become the science of everydav life which regfulates

and satisfies the wants of man.*

In physics this period was inaugurated by the discovery
of the remarkable electrical phenomena which were rightly

interpreted by VOLTA. This aroused extraordinary interest

and furnished the occasion for a series of labours which

resulted in the improvement of the Voltaic pile, the recog-

nition of the effects produced by it and of the conditions

required to produce them, and the discovery of other impor-
tant things. The identity of galvanism and electricity was

recognized, and the relative value of the different metals

in giving rise to electrical currents was established. The

observation of OERSTED tiiat the magnetic needle is de-

flected by the current was one of fundamental importance ;

for the connection between electricity and magnetism was

thus shown. Arago and Gav-Lussac soon pointed out in

addition that the current not only deflects but magnetizes.

SCHWEIGGER constructed the hrst galvanometer and

Ampere discovered the influence exerted by electrical

currents upon one another, tried to give an explanation of

the real nature of magnetism, and was the lirst to evolve

the idea of the electro-magnetic telegraph. At the same

time the relations between heat and electricity became the

subject of observation and Seebeck discerned a new source

of electricity in the so-called thermo-electricity. Ohm
discovered the laws which hold good for the conductivity

of wires and for the relation existing between intensity

of current, electromotive force, and resistance, and

reduced them to a mathematical formula which can be

easily grasped.
P'aradaV was the lirst to detect induction currents, and

* Koi'i' : Gcscliiclitc dcr Chcinic, i, 27c el
scij.
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studied the relations existing between electricity and light.

The improvements in the technical methods of investiga-

tion, the invention of suitable instruments and apparatus,

and the scientific data afforded by their help, constituted a

further extension of our knowledge in this direction.

For physiology two discoveries in physics were of the

highest significance, namely, the establishment of the fact

that electrical currents exist in the animal body, and the

discoverv of the law of conservation and transformation of

energy. It was proved by the latter that electricity, heat,

and mechanical work can be transformed or resolved into

one another, and are correlated manifestations of the same

energy. In this way was discovered that bond which unites

in common the most important functions of organic life.

The application of electricity to technical purposes, for

instance, to telegraphy, to lighting, to driving machines,

etc., belongs also to the most recent times. "^

The close connection which united physics to mathe-

matics, and which enabled -the latter to be used as a pioneer
for advance as well as a check on the progress already

made, and the conscientious and firmly-grounded method

of experiment secured important results for research in the

other branches of the former science. These were destined

to stand out most conspicuously in the domain of mechanics.

Laplace, Young, Gauss and others undertook the task of

establishing a clear conception of the laws which lie at the

root of various phenomena, such, for example, as capillarity.

Astronomy, meteorology and climatology also owed to these

labours many a suggestion and great extension of their

scientific boundaries.

The development of the theory of heat was affected by
the same influence. Count RUMFORD observed that heat is

produced by friction, and thence laid the foundation of the

mechanical theory of heat.f Observations upon the specific

* E. HoppE : Geschichte der Elektricitat, Leipzig- 1884, S. 1 18 et seq.

t G. Berthold : Runifurd ur.d die meclianische WarmctliLOiie, Heidelberg
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heat of bodies, investigations upon the degree of expansion
Avhich they undergo through the influence of heat, upon the

elasticity of steam, and especially the experiments in respect
of the heating-power of fuels claimed the attention of

physicists more and more in proportion as they subserved

the requirements of daily life. The law of the mechanical

equivalent of heat* cast a strong light upon many of these

questions, and pointed out the way in w'hich a solution

might be found.

Optical science was advanced by the victory of the

undulatory theory of light, and by numerous experiments.
Young made use of the principle of the interference of

light to explain many phenomena, and Fresnel studied the

diffraction of light. In 1809 MALUS discovered polarization

by reflection, and not long after BREWSTERf drew attention

to biaxial crystals and to the intimate relation between

optical properties and crystalline structure. He afterwards

constructed also the first stereoscope. The chemical effects

of light were, moreover, subjected to a careful examination.

This led to the discovery of photography, with which are

associated the names of Daguerre, NiepCE, and Talbot.

Fraunhofer, like Wollaston before him, observed the

dark lines in the solar spectrum ;
but KlRCHHOFF was the

first to give an explanation of them.

The discovery of spectrum analysis afforded information

upon the physical nature and chemical composition of the

heavenly bodies, and threw open a new held of research.

The improvements in optical apparatus, especially the in-

vention of achromatic telescopes [by Dollond], as well as

that of achromatic microscopes, which were first constructed

by Hermann van Devl and Fraunhofer between 1807
and 181 1, and were afterwards rendered still more complete

through the labours of Plossl, Selligue, Chevalier,

Amici, Oberhauser, Hartnack, and others, had the

* Determined by James Prescott Joule.— E. H. IL

t D. Bukwsteh : Philos. Transactions, Lond. 1818, p. iqy el srq.
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highest significance for all departments of natural investi-

gation.

The science of acoustics was enriched by some valuable

work at the hands of Chladni, Ohm, and others; but the

scientific foundation of this branch of physics was first

laid in the most recent times, and is chiefly due to the

labours of Helmholtz.

Physics and chemistry have become the sciences pre-

eminently ancillary to medicine, and are called to its aid in

physiology as in pathology, in surgery no less than in the

treatment of internal diseases.

MEDICAL SYSTEMS AND THE PROGRESS IN

ANATOMY AND PHYSIOLOGY.

The doctrine, \\hich gained general acceptance through
the teaching of Haller, that sensibility and irritability

form the distinguishing peculiarities of the animal organism,
the new discoveries in chemistry, and above all the

phenomena of galvanism called into existence a number

of medical systems in which the attempt was made by the

aid of these facts to explain the processes undergone by
the human body in health and disease, and to gain a firm

basis for the science of therapeutics.

A certain proportion of doctors discerned, like the

Methodists of antiquity, in every physiological and patho-

logical manifestation a stimulation or a relaxation, the

cause of which was at one time assigned to the action of

the nervous system, as by CULLEN, at another sought for in

greater or lesser irritability, as by JOHN BrOWN and his

adherents. The theory of irritation was extended and

elaborated by C. GiRTANNER, who alleged oxygen to be

the actual principle of irritability, by ROSCHLAUB, who
referred to the influence of the natural disposition or

organization, by BrousSAIS who substituted "inflammation"

for
" stimulation

"
and tried to support the theory by patho-
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logical anatomy, and by Rasori who adapted the theory of

Brown, intended for the cold torpid natures of the north,

to the conditions of his own southern home. This theory

became very widely spread, but was as quickly given up

again as soon as its untenability became manifest. Its posi-

tion in reference to scientific research was one of coldness

and indifference and it encumbered practical medicine with

a troublesome polypharmacy which often did more harm

than good.
The vitalistic theory was of more solid worth ; it con-

tended with the irritation theory for dominion in medicine

and finally wrested victory from it. It took its origin from

Montpellier, and in many respects recalled the animism

of Stahl
;
but it differed advantageously from the latter

in the fact that in considering the general principle of life

which gives rise to order and harmony in the organism, it

by no means neglected the study of the special functions

and component parts of the body, and did not, like it, make

use of the soul to explain all, even the simplest, processes

of life, but only had recourse to it to elucidate the ultimate

active causes at work in the animal organism. It never

succeeded in becoming the chief figure in the picture of

contemporary medicine, but had to be satisfied with

imparting to it its characteristic and predominant colour.

Among its representatives were investigators like

BORDEU, BaRTHEZ, GrIMAUD. PlNEL, BlCHAT, ChAUSSIER,
and others in France, ERASMUS Darwin in England,

BluMENBACH, J. C. Reil, and others in Germany; men

who stood at the head of scientific advance and afforded bv

their works the proof that the vitalistic theory was not a

barrier to progress. This is, to a large extent, the reason

why it still endured when natural philosophy was the pre-

vailing influence in Germany and the physiological school

of medicine in France.

But it led to certain errors, especially in the field of

therapeutics. Those who practised mesmerism and

homoeopathv maintained that lluir method of treatment
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acted directly upon tlie vital powers. If a cure resulted it

was, in the case of the first, chiefly dependent upon the

phenomena of hypnotism, metallo-therapeutics or other

agencies which only in tlie most recent times have been

subjected to careful observation
;

in the case of the second,

to the effects of mechanisms and forces already present in

the body and which exercise a controlling and curative

power. Vitalism got beyond its depth when it strove to

analyze the complicated processes of life into their several

factors and to explain them in accordance with the general

laws of nature.

Experimental research, which all enlightened spirits

since the time of ARISTOTLE had cherished as the unique
source of knowledge, became gradually the order of the

day and men looked askance at the invention of medical

systems in which facts had the smallest, hypotheses and

speculations the largest, share. Whenever, in the medical

history of the 19th century, research took any special

direction, as for instance towards questions of physiology,

of pathological anatomy, or (in the most recent times) of

hygiene, and in this way influenced the development of the

whole science, it was not owing to an arbitrary love of

systematizing, but rather to the experience which had

been gained that the elaboration of particular branches is

the course most calculated to enrich the science as a

whole.

It is not my purpose here to enumerate all the discoveries

and advances made during our century in the various

branches of medical science. I must confine myself to

citing the great achievements of medicine and not allow

myself to describe the individual stones which enter into

the composite mosaic structure of the science of to-day.
The anatomical formation of the human body was already

fairly well known to science at the beginning of this

period ;
it was merely a question of filling up some gaps

in the knowledge of special parts, notably in the case of the

vascular and nervous systems and of the sense organs.
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So too it was incumbent upon investigators to get a clear

insight into the minuter structure of the organs now that,

with the improvement of the microscope and the introduc-

tion of new technical aids, this could be attempted with

better prospects of success.

An endeavour was also made to regard anatomv from

other than the purely descriptive standpoint. The various

parts and organs of the body were considered in order

according to their positions and were studied in their

relations to the structures adjoining them and the import-
ance of these relations in regard to surgery was discussed.

While detailed study was thus being given to topogra[)hical
and surgical anatomy, the influence of development upon
the build and formation of the parts of the body was the

subject of research
;
and in this manner an opportunity was

given of viewing anatomy from a purely morphological

point of view. A rich store of material, still continually

increasing, lay already at hand for the study of compara-
tive anatomy, and now attention began to be turned to

the peculiarities of, and the differences between, the races

of mankind and in this wav the ground began to be pre-

pared for a scientific treatment of anthropology.

Among the most distinguished doctors who lived at the

end of last century was T. SOEMMERING. His scientific

work extended over all the paths in which contemporary
anatomical research was movino-. Even his inaugural

dissertation upon the base of the brain was a work of

enduring value. He abundantly fulfilled the expectations

which he then aroused. His excellent illustrations of the

eye and the other sense organs, his luminous description

of the anatomical structure of the human body, his

researches into the corporeal differences between Negroes
and Europeans and his embryological writings have ad-

vanced science in many ways. He even attempted to

explain the origin of malformations by means of the history

of development.

Descriptive anatomy has in the course of the last hundred
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years received valuable contributions to its subject matter

and by its connection with the history of development and

with comparative anatomy has become of much deeper
scientific import.

Osteology was in its macroscopical aspect brought to a

state of comparative completeness. SOEMMERING sought
to lay down the lines of an ideal female skeleton just as

S. Albinus had done in the case of the male skeleton
;
he

employed for this purpose the corpse of a wonderfully
beautiful maiden of twenty years of age who had lived at

Mainz, and which had been handed over to the anatomical

institution
;
he compared this body with the consummate

proportions of antique statuary just as Albinus had

based his portraiture on the form of the Belvedere

Apollo.*

In myology care was taken to observe the origin and

insertion of muscles, their relative positions and their

participation in the structure of particular parts of the

body, and the occurrence. of any varieties.

The subject of the vessels and nerves was most in need

of improved teaching. The former were successfully

worked at by M.4SCAGNI, G. Breschet, J. and C. Bell,

TiEDEMANN, BerrES, V. FOHMANN and others : the most

important progress made in the knowledge of the latter

was due to Antonio Scarpa who was the first to describe

the naso-palatine nerve and who gave fresh information

on the course of the cranial nerves and on the structure of

nerves and of the sense organs ;
to CHARLES Bell who

published a comprehensive description of the brain and

the nervous system ;
to Emil HuSCHKE and BENEDICT

Stilling whose wonderful labours upon the fasciculation

of the brain and spinal cord formed the starting point for

the more recent investigations on these parts.

The researches into the minuter structure of different

parts of the body led to the foundation by BiCHAT of a new

* RuD. Wagner : Soemmerings Leben und Verkehr mit seinen Zeitgenossen,

Leipzig 1844, ii, 59.

H H
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branch of learning, that namely which treats of the tissues.

Even in his dissertation upon the membranes which corre-

sponds somewhat closely with A. Bonn's treatise on the

same subject, but chiefly in his General Anatomy he argued
that the body is made up of different kinds of tissues, and

he illustrated their peculiarities and distribution. These

observations were of great importance not only for

anatomy but also for pathology ;
for they threw light upon

the origin and extension of diseases from a point of view

which had till then not been thought of.

The improvement of optical aids and especially the

construction of achromatic microscopes rendered possible

a thorough investigation of the minute structure of the

tissues. The results of these researches to which

Schwann's discovery of the animal cell imparted a

histogenetic interest affected our knowledge of every

organ of the body and laid the foundation of a storehouse

of learning on the subject of microscopical anatomy, to the

building and extension of which JOHANNES MULLER,

Ehrenberg, PuRKiNjE, Henle, R. Wagner, Valentin,
Max Schultze and nearly all the distinguished anatomists

of this century have contributed.

For mastering the subject of the origin and development
of the human embryo a valuable store of scientific material

was afforded by the facts known of the general history of

development, of comparative anatomy, and of the genera-

tion of animals. The discovery of the germinal vesicle by

PURKINJE, and of the germinal spot by R. Wagner,
followed close upon the labours of Pander and of Baer,

which are spoken of by KOLLIKER as "the best work

that embryological literature of any age or country has to

show."^

Numerous observations were made by celebrated investi-

gators,— among whom only Heinrich Rathke, Reichert,
T. BiSCHOEF, and R. Remak can be mentioned here,—
upon the phenomena of generation and upon the gradual

* A. KoLLiKER : Giuiulriss (ier Entwickelungsgesdiichte, Leipzig 1884, p. 3.
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formation of the human embryo, and satisfactory answers

were given to most of these uncommonly difficult questions.

Comparative anatomy was worked at with diligence and

with success. J. F. Blumenbach collected all the facts

touching on comparative anatomy which had been stored up
in literature by earlier observers, and added to them a

number of observations of his own. It was he who first

•undertook the task of determining" the anatomical differ-

ences between the various races of man,—especially

Europeans, Negroes, and Indians,
—and the anthropoid apes,

having regard in this to the conclusions suggested by the

contemplation of the sculpture of ancient times, and by
the dissection of several Egyptian mummies. Amongst his

discoveries was that made during the dissection of the eye
of a seal, namely that the axis of that organ admits of

being readily lengthened or shortened so as to permit the

animal to see clearly in media of such different densities as

air and water.* His far-famed collection of skulls of

various nationalities had a stimulating influence upon the

study of this important part of ethnology. A series of

important achievements was now effected in the subject of

•comparative anatomy, and this science formed even up
to modern times an inexhaustible field for investigators.

The discoveries, following so quickly on one another, gave
life to zoology, anatomy, and the history of development,
and contributed chiefly to give a firm footing to that

thorough morphological conception of organic life which at

the present day characterizes these branches of knowledge.
The application of anatomy as an aid to the statuary's art,

and its cultivation for surgical purposes at the hands of

Malacarne, Froriep, Velpeau, RosenmOller, T.

BOYER, and others were measures followed by consider-

able results.

Much more conspicuous, however, has been the progress
made by physiology during our century. From being a

* K. F. H. Marx in den Sitzungsber. d. Gotdnger Soc. d. Wissensch. vom 8

Februar 1840, S. 22.
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subject still for the most part founded upon speculation

and hypothesis and dominated by mystical, teleological, and

vitalistic ideas, it has now become one of the real natural

sciences, the facts of which are supported by mathematical

and physical laws, by chemical processes, and by anatomical

observations, and are susceptible of experimental proof.

The special physiological functions of the human body
have stepped into the place of an ambiguous

"
vital power,"

an expression once used to cover up great gaps in men's

knowledge of organic life. These physiological functions

have had their significance in relation to the process of life

determined and tested by observation and experiment.
This has been achieved by the help of an improvement in

the details of the methods of research which has been

rendered possible by the invention and employment of

suitable apparatus, and favoured by the use of greater pre-

cision in the questions put and the answers given, and in

the way seemingly secondary matters have been taken into

account. Experiment came to be appreciated at its full

value, and Magendie, Flourens, Claude Bernard, and

numerous German investigators prized most highly this

powerful aid to inquiry.

Chemistry yielded some conclusions upon the composition

of the body and its constituent parts. The analysis of the

various tissues and fluids of the body, especially of the

blood and urine, led to a new conception of the human

organism and its functions.

Some insight was thus rained into the chemistry of

nutrition, and into the part played by the albumenoids,

carbohydrates, and fats in the economy of the human body.

The relations between the income and output of the body,

the metabolic processes, the renewal of the blood, the

formation of the secretions and excretions, the source of

animal heat, and other matters were specially illustrated by
the labours of LiEBiG, WoHLER, DuMAS, Gmelin, and their

pupils and successors.

The subject of digestion was studied more particularly
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by Magendie, Gmelin, J. N. Eberle, Helm, Beaumont,
and BlondloT, whose experiments with gastric juice led to

important results, by Claude Bernard, who investigated

the action of the pancreatic juice upon fats, and discovered

the glycogenic function of the liver, and by many other

distinguished investigators. DUTROCHET explained the

processes of absorption and elimination b)' the phenomena
of osmosis discovered by the Abbe NOLLET, and studied the

degrees in which various animal membranes permit diffusion

to take place through them. Andral and Gavarret,

Becouerel, Scherer, Nasse, Lehmann, and others

worked at the physiology of the blood.

The chemical composition of the blood, its colouring

matters, its corpuscles, its coagulability, etc., were inves-

tigated, and the physical conditions of its movement in the

vessels, the blood-pressure, the mechanism of the heart

considered as a pump, the phenomena presented by the

heart in all other respects and by the pulse, were, with the

help of suitably constructed apparatus, rendered subjects

of more exact knowledge.
In addition to the labours of E. H. Weber, Volkmann,

Flourens, and others, who in this department rendered

distinguished services, mention must also be made here of

the important researches upon the influence of the nervous

system on the movements of the heart and on the vascular

system. Eduard Weber referred to the part played by
the vagus in regulating the action of the heart

;
it was

recognized afterwards that it is here really a question of

the fibres of the accessorius. Claude Bernard dis-

covered the vaso-motor functions of the cervical

sympathetic, and probably by this suggested those

researches which led to the discovery of the vaso-motor

centre in the medulla oblongata. The centre for the

respiratory movements, the point vital, was discovered in

1837 by Flourens after Legallols had already drawn
attention to the importance of the medulla oblongata in

regard to the respiratory act.
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Other investigators threw light upon the mechanism of

respiration, the functions of the muscles which take part

in it, the interchange of gases in the lungs and the relation

this bears to the colour of the blood ; they attempted also

to measure the force exerted by the lungs in inspiration;

and expiration, as well as the volume of air employed in

these acts. The foundation of spirometric and mano-

metric measurements of lung capacity, by which some help
is given in diagnosing pulmonary diseases, was the work

of John Hutchinson and Waldenburg.
The phenomena of motion also aroused earnest attention.

Ciliary movement, which had before been thought to be

limited to the lower animals, was observed by PURKINJE in

the human body also
;

molecular movement only came

under observation in quite recent times. The mechanism

of human locomotion was well-nigh exhaustively treated by
the brothers Eduard and WiLHELM Weber.
The discovery of electric currents in muscles directed

attention to the chemical and physical processes which

take place in the interior of muscles. In the same way
the electricity of the nerves suggested a multitude of

problems, the solution of which still occupies the minds of

philosophers and investigators.* I have already pointed
out how important for forming a judgment upon the acts

performed by the organism is the law of the conservation

and metamorphosis of energy discovered by J. R. Maver.

In i8ti, Charles Bell raised into the position of a

scientific fact the anatomical distinction, already suspected

by Galen, between the motor and sensory nerves, by

bringing forward the proof that tlK> former arise from the

anterior, the latter from the posterior roots on the spinal

cord. He hit upon a discovery of such extraordinary

importance for the physiology of the nerves by a com-

parative study of the anatomical and physiological relations

of the cranial nerves and especially of the two roots of the

* E. DU Bois-Reymono : Untersucliuiiijcti iiber tliicrische Elektricitat, Berliiv

1848, Bd. i, S. 29 (7 srq.
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trigeminus, the analogy of which with the spinal nerves

had already been noticed by SOEMMERING and ProCHASKA.

Magendie, and JOHANNES MULLER in a greater degree

still, confirmed Bell's discovery by convincing experiments.
The doctrine of reflex movement already advanced by

Descartes, and plainly enunciated by Prochaska, to

which Marshall Hall, in 1833, gave a scientific founda-

tion by his observations, and which JOHANNES MiJLLER

corrected in certain points and demonstrated in a clear,

intelligible manner, now constituted a recognized addition

to science. The functions of the several nerves and the

significance of the different nervous formations, as of

ganglia, for instance, were determined by experiment. Even
a solution of the difficult problems offered in the physiology
of the central nervous system was attempted.

F. J. Gall thought that in examining and comparing the

skulls of persons, possessed of definite peculiarities of

intellect or character, he had observed that certain localities

were more prominent than others. Adhering to the old

theory that the faculties of the mind are definitely localized

he inferred that intellectual centres are accurately mapped
out in the brain and can be recognized by the increased

vaulting of the cranial surface at particular spots.

Although he was anxious to support this hypothesis by
anatomical investigations, speculation really had a pre-

ponderating influence. His method of localizing and dis-

tributing the faculties of the mind was an arbitrary one,

and his assumption that such give any characteristic

indications upon the surface of the skull was an entirely

erroneous one. For all this, he must be credited with

having rendered the service of advancing the anatomical

investiration of the brain and of stimulating;- men to a

scientific study of the skull, a subject undertaken with

great success by C. G. Carus, Huschke, and others.

It was reserved for the improved methods of research of

modern times to throw some light into the dark places of

cerebral physiology. By the help of these it became
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possible to trace out carefully the course of the nerve-fibres

in the brain and spinal cord, to determine their distribution

in these organs, and to observe the minuter structure of the

grey substance and the different forms of its cells
;
while at

the same time by experiments on living animals, which

consisted of effecting a local destruction of, and consequent
abolition of vital functions in, certain parts of the central

nervous system, men sought to determine the normal func-

tions of such parts. A comparison was made between the

results thus obtained and observations made at the bedside

or in the post-mortem room.

The physiology of the sense organs was also the subject
of assiduous study. The origin of the visual act, the per-

ception of colours, the importance of that part of the eye
which is sensitive to light, the mechanism of accommodation,
the action of the refractive media, intraocular appearances,
binocular vision, the subject of the horopter, etc., were all

submitted to thorough examination and rendered intel-

ligible by the accumulation of numerous facts. In the same

way the senses of hearing, smell, and taste, and tactual

and general sensation were studied individually and made

subjects of scientific knowledge.

Physiological research however has not only succeeded

in rendering an almost complete account of the problem of

the functions and laws of the human organism in health :

it has, in addition, brought forward a number of observa-

tions which have prepared and smoothed the way for an

explanation of phenomena manifested bv the body in

disease.

DIAGNOSIS, PATHOLOGICAL ANATOMY AND
EXPERIMENTAL PATHOLOGY, NOSOLOGY

AND MATERIA MEDICA.

Pathology, the science which deals with disease, has

been marked throughout by stages of development similar

to those which have characterized physiology. After men
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had come to recognize the hopelessness of attempts to

fathom the essential nature of disease by bold but ill-founded

hypotheses and philosophical speculations, they applied the

analytical method to this subject also and began by making
sure of and examinino- those concrete facts of which the

Avhole picture of disease is made up.

The perfecting of the appliances used in diagnosis gave
rise to a deeper and more thorough study of the symptoms
of disease and the startling advance made in pathological

anatomy held out a promise that valuable conclusions would

be arrived at concerning the changes lying at the root of

such symptoms. By a comparison between clinical obser-

vations and notes taken in the post-mortem room, the

development and essential nature of most diseases became,

by degrees, more intelligible.

To physics and chemistry for the most part we owe the

advances made in the art of diagnosis. During last century

percussion was practised only by a few as, for example, by
M. StoLL

;
it fell almost completely into oblivion and first

under the influence of CORVISART assumed the place which

it deserves among the means of diagnosis used at the bed-

side. Having had his attention drawn to it by AUEN-
BRUGGER'S almost forgotten treatise, CORVISART tested the

observations there laid down during a period of twenty

years, corrected and extended them by his own private

experience and then published his famous work on percus-

sion, in which he did full justice to the services rendered

by the discoverer. Percussion was rendered more perfect

in many ways by PlORRY, who introduced the plessimeter,

by WlXTRICH who recommended the employment of a

hammer, by SkoDA especially who furnished a correct

explanation of the various sounds heard on percussion and

showed a reforming and inventive genius in all directions,

bv Traube and others.

Auscultation also at the same time underwent reforma-

tion and scientific improvement. Whereas before it had

been only occasionally practised and then by the direct
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application of the ear to the body of the patient, since the

time of Laennec, who introduced the use of the stethoscope
or mediate auscultation, it became a method systematically
and constantly used as an aid to diagnosis. It became

well-nigh indispensable for examining cases of pulmonary
or cardiac disease being here the most important, at times

the only available, aid to diagnosis.

But other departments of medicine also owed it much
;

thus Lejumeau de Kerg.'XR.^dec and soon after him

Mayor discovered the sounds of the foetal heart while

auscultating the abdomen of a pregnant woman, and in this

way furnished us with a way of recognizing the presence of

life in the foetus.

Besides these physical means of research to which

must be added mensuration and the use of the clinical

thermometer—a method elaborated in modern times chiefly

by WUNDERLICH—the advance of the art of diagnosis was

largely contributed to by chemistry and microscopy.
The existence and the severity of many diseases as well

as their aggravation or abatement can be certainly aflfirmed

only by the chemical proof that definite substances found

in certain excretions—such as albumen or sugar in the

urine—are either contained in a certain proportion or show

a tendency to increase or to diminish in quantity as the

case may be. The chemical analysis of pathological pro-
ducts acquired high importance in the study of diseases

;

particularly in reference to the theory of toxic agencies.
And in no less degree was microscopical research in

many cases entitled to resp(xt, since it gave information of

the presence of histological elements of a certain kind,

which justified certain conclusions concerning the nature

of the disease under investigation. A careful observation

of all the symptoms and a scrupulous consideration of all

the conditions bearing on the case constituted the neces-

sary and proper preliminary to every diagnosis.

The post-mortem appearances and their bearings upon
the symptoms during life were, with a similar object, sub-
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jected to careful study. Pathological anatomy acquired an

unexpected importance in relation to the subject of dis-

ease
;

it assumed, as it were, the control of, or became a

check upon, diagnosis. It developed first under the influ-

ence of Bichat'S labours in France : numerous works

dealt with general and special pathology, for illustrating

which a considerable mass of facts had been discovered.

In England, too, under the influence of J. Hunter'S work,
and in Germany, distinguished anatomists and clinical

observers like P. FRANK, A. R. Vetter, J. F. Meckel,

LOBSTEIN, Johannes MDller and others directed their

attention to pathological anatomy.
The period of this science's prime however began with

ROKITANSKY who laid under contribution the rich patho-

logical material of the General Hospital at Vienna.

Possessed of opportunities enjoyed by none of his con-

temporaries he was enabled to collect a series of specimens

illustrating natural and obvious types of pathological changes
which included nearly all important diseases. While

ROKITANSKY facilitated the understanding of the subject of

pathological anatomy he at the same time enlarged its

boundaries by a number of discoveries and went deeply into

the investigation of pathogenetic influences. He was not

contented with asking wha^ pathological processes were, but

sought also to discover /lozv and why they arose, and to get
an insight into their cause and development ;

as WuNDER-
LICH says, he tried to turn pathological anatomy into

anatomical pathology.
Cellular pathology, a system constructed by ViRCHOW

upon the basis of the cellular theory, impelled men more

and more to examine minute pathological changes,
—

microscopical elementary forms—and led to the foundation

of pathological histology. It is true that afterwards by the

discovery of many new facts some rotten supports of the

cellular pathology were removed
;
but the foundations

remained firm and to this day bear the edifice of patho-

logical teaching.
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The stability and precision of the science were extra-

ordinarily increased by the introduction of experimental
tests into pathological investigations. CLAUDE BERNARD

by injuring a particular part of the medulla oblongata pro-
duced glycosuria. By the administration of phosphorus its

remarkable effect upon bony tissue was recognized and its

•connection with what is now known as phosphorus-necrosis
was inferred.

The methodical employment of experiment constituted a

great advance in pathology ;
it decided many weighty

questions in that science and created " a physiology of man
in sickness," which in conjunction with pathological

anatomy laid the foundations of a "biology of disease"

and proved that the same natural laws prevail both in

pathology and in the physiology of the healthy organism.

Pathology has in this way become one of the true natural

sciences.

The general processes of disease as well as the condi-

tions present in the special affections of particular organs
were carefully investigated and brought within range of

scientific observation. CORVISART studied the pathological
alterations of the heart and great vessels, a subject worked

at also by HODGSON, Latham, Hope, Stokes, Bouillaud,

Skoda, TrauBE and others. Later on, the changes in the

blood were brought within the sphere of observation and

chlorosis and leukaemia recognized as individual diseases.

G. L. Bavle published investigations, which attracted

attention, upon pulmonary consumption and its relation to

the appearance of tubercle, and remarked on the similarity

of this deposit in the different organs. Andral, Schon-

LEIN, Trousseau, who published a treatise, on laryngeal

phthisis, and others also studied the same subject, on

which however no certain conclusion was arrived at until

the most recent times, when the discovery was made that

tuberculosis is an infective disease. By his work on the

inflammations of the mucous membranes BretoNNEAU
founded the teachings upon diphtheria, the relations of
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which to catarrh and to croup were explained by later

observers.

The invention of the laryngoscope and its adaptation to

medical practice brought about a complete revolution in

laryngological inquiry, and rendered possible greater pre-

cision in the observation and treatment of diseases of the

larvnx.

At the same time endoscopy, a method of observation

previously attempted, led to remarkable results in other

directions. Cruveilhier and ROKITANSKY explained the

origin and nature of "simple ulcer^' of the stomach;

Petit, Serres, P. A. Louis, and others established the

diagnosis of the so-called abdominal typhus or enteric

fever, and J. R. BiSCHOF observed the intestinal ulcers

characteristic of that disease.

The pathology of the liver was advanced chiefly by G.

BUDD, AnnESLEY, Frerichs, and others, and that of the

kidneys by P. Rayer, BRIGHT, and Traube, the last of

whom drew attention to the interdependence of affections

of the kidneys and of the heart. Addison first described

the degeneration of the adrenals, and BASEDOW drew a

picture of the group of symptoms constituting the disease

named after him.

Dermatology was scientifically treated by Alibert,.

BlETT, WiLLAN, BATEMAN, C. H. FuCHS, ErASMUS

Wilson, and F. Hebra, and the subject of venereal

diseases by Baerensprung, K. W. Boeck, Ricord, and

others, while a scientific foundation was given to the study
of nervous affections by Valleix, Duchenne, Aber-

CROMBiE, Romberg, Remak, and others.

The treatment of the insane, a subject already for some
time regarded as a special branch of medicine, was by

degrees extricated from the chaos of mystical fancies

which surrounded it, and which led people to regard mental

diseases as the consequences of sin, or as the punishments
of God, or, at all events, as purely psychical defects. The
causes of mental aberration were at last sought for in
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corporeal lesions. This path, already trodden by PiNEL,

ESQUIROL, and Chiarugi, was afterwards pursued further,

especially by Spurzheim, the disciple of Gall, by Reil,

FoviLLE, and Calmeil, who by his work on general

paralysis initiated observations upon this disease, by the

two Falrets, by Morel, who turned his attention to the

aetiology of derangements of the intellect, by SCHROEDER
VAN DER KoLK, GuiSLAiN, Jacobi, C. F. Nasse, and

GriesinGER. The results of autopsies were next called in

evidence to establish and furnish strict proof of these

views. Nevertheless, success was not met with in making

diagnoses founded upon symptoms tally with the anatomical

facts observed. Such an attempt could not be expected
to succeed until the anatomy and physiology of the central

nervous system had been placed in a clearer light.

More remarkable than the progress in mental pathology
was the improvement in the treatment of the insane. What
2. beneficent change has taken place in this since the time

when, at the command of the philanthropic Emperor JOSEPH

II., the " mad house" was built in Vienna, and the patients

there, as at St. Luke's, in London, were exhibited to a

spectacle-loving populace, were caged up in prison with

criminals, and punished for their "mad tricks" by

depriving them of food or by giving them the whip ! It

was one of the greatest achievements of humanity when

PiNEL gained his point with those in power during the

French revolution, and released the insane—those most

unhappy of men—from chains which had been forged by

religious prejudice, and secured by the ignorance of the

doctors. Tender nursing and appropriate medical treat-

ment were now extended to those afflicted with insanity ;

institutions were founded in which they were protected and

kept under observation. John Conoll\' promulgated the

system of
" no restraint," by which mechanical coercive

measures were as far as possible banished from the treat-

ment of the mentally afflicted, and still further progress
was made in this direction by the founilalion of colonies of
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lunatics where, as at Gheel, the patients enjoyed a certain

amount of freedom combined with careful supervision and

nursing, and were provided with work suited to their con-

ditions.

In no department of pathology, however, were the

changes greater than in that of infectious diseases. New
forms of disease were now recognized which had previously

escaped observation, and those affections already on the

nosological list were more correctly and accurately dis-

tinguished from one another, especially in respect of their

aetiology. The nature of the infective material of disease,

its origin within or without the human body, its develop-
ment in different media, its relation to climate, soil, etc.,

the duration of its virulence, and the possibility of its being

transported from place to place were all subjects carefully

investigated.

Asiatic cholera in the 19th century outstepped the limits

of its native land, and spread itself over the globe. The

grievous loss of human life which its presence entailed

rendered it incumbent upon the doctors to examine into

the causes and real nature of this disease. The remarkable

relations existing between its origin and extension on the

one hand, and conditions of the soil on the other, were

the subject of observation. With the discovery of the

comma-bacillus, made not long since, it would seem that the

real and essential cause of the disease has at last been

found.

Yellow fever, which had often been brought to Europe,
was carefully studied, as also were other exotic diseases,

such as beriberi.

The appearance of cerebro-spinal meningitis in an

epidemic form directed public attention to this previously
unknown disease.

At the same time enlightened views began to prevail on

many other diseases. The conception of typhus, a term

at first chiefly of symptomatological significance and lend-

ing itself to qualification according to the prevailing
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phenomena of the disease, under such forms as abdominal

typhus, brain typhus, puhnonary typhus, and spotted

typhus, underwent a complete revolution as aetiological

considerations advanced into the foreground. It was

recognized that three diseases which hitherto had been

comprised under the name of typhus, namely, exanthematic

typhus, abdominal typhus, and recurrent typhus (or

relapsing fever) are distinct in their origin, in their

extension, and in their essential nature, so that one never

arises out of another.

The exanthematic fevers came also to be more clearly

understood. The relation of measles, German measles,

small-pox, and scarlet fever to one another and to other

aflPections was closely studied.

The discovery that cow-pox protects, at least for a con-

siderable time, from small-pox led to one of the most

beneficent discoveries mankind has ever been blessed with.

The imperishable merit of this discovery belongs to

Edward Jexner ;
its utility can only be doubted by those

who are ignorant of the history of small-pox.

The pathology of infectious diseases entered upon a new

phase when the parasitic character of a number of these

was recognized. Observations upon certain diseases of

plants, and upon muscardine, a disease of the silkworm

caused by a fungus, examination of the itch-mite, of the

fungi causing yavHS, pityriasis versicolor., herpes tonsurans

and other skin diseases, of the different entozoa of the

human body, the discovery of the trichina spiralis and of

the symptoms produced by it, all led to more attention

being paid to parasites and lowly organized forms of life

and to their pathogenic significance being made the sub-

ject of inquiry.

The experience acquired of pellagra and diseases of that

kind arising from the consumption of tainted food, as too,

observations made upon those diseases which are capable

of beinw transferred from animals to men had a similar

effect. When, in the splenic fever of cattle, in relapsing
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fever, in pyaemia, puerperal fever, erysipelas, osteomyelitis,

and many other diseases, microscopical organisms resem-

bling fungi of different kinds were found in the blood and

in certain secretions or tissues, the idea inevitably suggested
itsell ol ascribing the origin and cau&e of such diseases to

these bodies.

Tlie scientific proof that these lowly organized forms do

actually stand in a causal relation to particular diseases

was only possible after these organisms had been success-

fully isolated by special methods of research, inoculated on

healthy animals and found to produce the diseases in

question. These demands have, up to the present, only
been satisfied in splenic fever, relapsing fever, malignant

erysipelas, diphtheria, and Asiatic cholera. But a multitude

of facts and probabilities point to pathogenic bacteria

being the active cause of the origin and spread of tuber-

culosis, leprosy, typhus and enteric fevers, scarlet fever,

septicaemia, malarious and many other forms of disease.

The difficulties encountered in carrying on these

inquiries experimentally, especially in the choice of an

animal suitable for inoculation and susceptible to the

diseases, render it evident that results can only be arrived

at slowly. The facts hitherto established have given a

firmer basis to aetiology, inasmuch as they have rendered

manifest the really active causes of the diseases and have

consequently indicated both to pathology and to thera-

peutics the paths upon which, for the future, they must

travel.

Materia medica has durinor the latter decades chanafed

from a study of pharmaceutical wares into a science of

pharmacodynamics which, being in close association with

physiology and experimental pathology, is supported by
clinical experience and experiments on living animals. By
means of it a bridge may here and there be thrown across

the deep chasm which divides the theory and the practice

of medicine.

During the same period the pharmacopoeia has been

I I
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enriched by the addition of a great number of remedies.

Chemistry has shown us the way to extract the active

principles of many vegetable and animal substances so that

they may be used in therapeutics, while avoiding undesirable

effects due to the admixture of other bodies with such active

principles. A number of alkaloids, especially of narcotic

drugs, were thus discovered and introduced into medicine,

for example morphia, in 1804, simultaneously by Sertur-
XER and SeGUIN; cantharidine, in 1812, by ROBIQUET ;

strychnine in 1818 and quinine in 1820, by Pelletier and

CaveNTON
; veratrine, in 1818, by Meissxer; caffeine,

in 1820, by RuXGE
; solanine, in 1821, by DesfOSSES

;

conine, in 1830, by GeiGER
; atropine, in 1831, by Meix

;

aconitia, in 1833, by HessE; colchicine by Geiger and

Hesse
; cocaine, in 1859, cumarine, curarine, saponine,

santonine, pilocarpine, pepsine, pancreatine, etc. For

many other remedies such as iodine, discovered, in 181 1, by
COURTOIS in the waste liquors produced in the manufacture

of carbonate of soda; bromine discovered by B.ALARi), in

1826; iodide of potassium, bromide of potassium, chloro-

form, iodoform, chloral hydrate, salicylic acid, and carbolic

acid we have to thank the progress made in chemistry,

whereas others again like kamala, kusso, condurango, etc.,

have been brought to Europe from distant parts of the

world. Their effects upon the healthy and diseased

orsfanism have been studied as well as the most suitable

way of using them.

In regard to the application of remedies the liealing art

in the nineteenth century has made important progress ;

the introduction of subcutaneous injections by Pra\'AZ and

A. Wood, of treatment by inhalation, and of pulmonary

therapeutics with the excellently adapted apparatus which

supplies the diseased respiratory organs with vapour in

a more or less concentrated state as required, are real

advances in the method of exhibiting curative agents.

The foundation on a scientific basis of balneology, climato-

logy in relation to disease and its cure, hydrotherapeutics,
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electrotherapeutics and the Swedish gymnastic exercises

.arc also achievements of our own time.

SURGERY, OPHTHALMOLOGY, OBSTETRICS AND
STATE MEDICINE.

The startling advance made in pathological anatomy and

the light thrown upon pathological theories, in conjunction
with the progress made in physics and chemistry exercised

a powerful influence upon surgery. The processes of sup-

puration, ulceration, cicatrization and regeneration of tissues

and other questions of surgical pathology were made sub-

jects of precise knowledge by observation and experiment.
The development and diagnosis of pathological new

growths occupied in an equal degree the attention of sur-

geons and of pathological anatomists.

Operative surgery also made important advances. This

however did not consist so much in the improvement of

methods of operating or in the invention of new operations
as in the fact that it came to be understood that the task of

surgeons is not to remove diseased parts so much as when

possible and safe to retain them. This idea introduced

the " conservative
"

surgery of our day. It could only
become realized with the help of anaesthetic inhalations, to

free the patient from pain during the operations and to

prevent the reaction entailed by it upon the organism
and by the invention and introduction of the antiseptic

treatment of wounds by means of which the morbid

conditions apt to follow operations \\ere avoided and a

successful result insured. These two great achievements

ot the healing art of the nineteenth centurv have completely
transformed the character of surgery. They have endowed
the surgeon with courage and self-confidence

;
for he knows

that the success of his art will no longer be imperilled by
accidents it is impossible to foresee; and the breast of the

patient is filled with hope so that he no longer looks upon
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the surgeon with fear and horror but regards liini rather as

the dispenser of healing and health.

Far back in ancient times and in thc^ middle ages, as I

have mentioned already, narcotic potions and inhalations

were employed for the alleviation of pain. The imperfect
success of this practice and above all the disastrous results

which ensued make it very probable that but little use was

made of such methods. After HUMPHREY Daw had dis-

covered the stupifying effect of nitrous oxide gas, experi-

ments were made with it which led to its being used during

operations, especially in the lield of dentistry. About the

same time the narcotic properties of ether were discovered,,

a substance which was especially submitted to investigation

and recommended by JACKSON. In 1847 Flourens by

experiments on animals established the fact that chloroform,

which had been simultaneously discovered by SOUBEIRAN

and J. LlEBiG, is a more desirable narcotic. SlMPSON, the

obstetric physician, soon after introduced it into medical

practice. The advantages possessed by this over other

kindred substances are sufficient to explain the fact of its-

having by degrees superseded them."^

Many other substances have been used for producing
anaesthesia by inhalation

;
chloroform has been associated

with ether or with injections of morphia in order to increase

or to prolong the narcotic effect, and the production of

local anaesthesia in those parts of the bodv about to be

operated on by means of cold produced by the ether-spray^

etc., has been recommended. J. Clocoukt, J. Braid and

others have attempted to perform surgical operations

during hypnotic insensibility. The use of anaesthetic

inhalations rendered the operator free to perform his task

thoroughly and without hindrance. Diflicult, prolonged
and very painful operations might now be ventured upon
which before did not admit of being performed.

'I'o obviate dangerous bleeding at or after operations,

*
(). Kai>im:i.i:ii in "Deutsche Chiiurt^ie,'' her. v. Bii.i.koth u. Litckf.

Stuttgart 1880.—Mauion Sims : The discovery of anesthesia, Riclimoml 1S77.
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besides ligature and other methods previously used, torsion

again came into vogue. SlmpSON recommended acupres-
sure while other surgeons preferred forcible flexion of the

limbs, styptics like liquor ferri perchloridi, or else cold or

the cautery in various forms. BrunningHAUSEN sug-

gested the idea of previously rendering tiie part of the

body about to be operated on bloodless by means of a

tightly applied bandage, but it was reserved for a talented

surgeon of the present day to discover a method of accom-

plishing this end. The galvano-cautery, the credit of the

introduction of which rests chiefly with MlDDELDORPF,^
and the method of operating invented by Chassaignac
called i'craseriient lineaire, both aimed at effecting the

removal of diseased parts without loss of blood. By the

first method the layer of charred tissue served at the same

time as a covering under which the wound produced by
the operation could cicatrize

;
another advantage afforded

by it was that it was applicable in very vascular tissues

and in parts of the body which are not easily accessible

to the knife or actual cautery. The difficulties which

present themselves in the removal of extensive morbid

growths were by this method materially lessened.

The methods of amputation were but little improved

except for the introduction of the oval amputation by

SCOUTETTEN, of the oblique incision by BlasIUS, of the

elliptical (resembling the last mentioned) by SOUPART,
and of improvements in the flap operation. But greater
care was devoted to the after-treatment than formerly. In

many cases exarticulation was preferred to amputation

through the bone. The removal of the limb at the hip

joint was first performed by Larrey. Exarticulation at

the knee-joint was given a further development by sawing
off the condyles as recommended by SvME and by the

attempt to secure a union between the patella, after sawing
off its articular surface, and the end of the femur. Special

pains were taken to perfect the exarticulations in the

* A. Tii. Middeldorpf: Die Galvaiiokaustik, Breslau 1854.
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tarsus and at the ankle. Besides Chop.ART'S method in

the mid-tarsal joint, the operation at the tarso-metatarsal

articulation was recommended by LiSi-R.AN'C, that imme-

diately below the astragalus by Textor, and that at the

ankle-joint by S\ME and PlROGOFF. The conservative

character of surgery at this period and the anxiety felt

to retain as much of the body as possible were manifested

bv the increased favour in which resections were held.

These operations aimed at a total or partial removal of

bones and were practised both in the extremities, on the

spinal column by the removal of a spinous process or a

transverse process, or of the posterior part of a vertebral

arch, on the ribs as in empyema, on the pelvis and

shoulder (especially on the scapula and clavicle) and on

the upper and lower jaw-bones.
The operation of resection of the joints reached a high

degree of perfection. After the first successful attempts

which had been made in the i8th century upon the

shoulder and knee they were performed at other joints, tor

instance at the elbow and in the foot first by the elder

MOREAL', and at the hip by A. WHITE. The numerous

wars of these latter decades have afforded abundant

opportunities to practise and improve this method. The

indications for resection were accurately laid down and

extended in some directions, for instance in relation to

orthopaedic requirements. Special modifications of this

procedure were suited to certain cases as the resection of

a wedge of bone in club foot, the so-called temporary
resections in which no permanent removal of bone was con-

templated, subperiosteal resections, and osteotomies of

different kinds.

The treatment of fractures and dislocations was greatly

improved by the introduction of stiffening bandages which

keep the limb motionless while the cure is proceeding.
Larre\' for this purpose empli-yed a mixture composed of

albumen, white lead and spirits of camphor; Seltln" in-

vented the starch bandage in 1834, and \'eiel recom-
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mended the glue-bandage. The plaster of Paris bandage
became the most widely recognized and popular : it had

been already known lor a long time in the East, and at the

beginning of the 19th century was introduced into Europe
but did not acquire any great reputation until the plaster-

bandages invented by Mathysen came into use. Besides

these Tripoli powder, guttapercha, plastic felt and paste-

board, silicate of soda, paraf^n and stearin were made use

of for splints of this kind. The art of constructing suitable

suspension and extension apparatus and couches for the

sick was learnt with results favourable to the process of

recovery.

When fractures had united in a faulty position the callus

was divided by breaking or cutting so that union might
take place afresh. In ununited fracture endeavours were

made to unite the bones by suturing them or by artificially

inducing inflammation of the fractured ends and by other

means. Myotomy and tenotomy for the relief of deformities,

as for instance in caput obstipinii and club foot, were as has

been mentioned performed in earlier times : but the sub-

cutaneous operation is an invention of the igth century.

DelpecH introduced this operation into surgical practice
and the success obtained in it by DuPUVTREN, DiEFFEN-

BACH, StroMEVER and others in different affections secured

for it a permanent place in operative surgery. The cure of

aneurism was attempted by compression, ligature, galvano-

puncture and prolonged flexion.

The subject of hernia was advanced by valuable works

upon its anatomical relations, upon the causes of strangula-
tion and other matters. In its treatment, after taxis, atten-

tion was directed chiefly to the trusses which were brouoht

to great perfection : in the radical cure attempts were made
to close the outlet by plastic operations

—
by drawing in

the scrotal integument or by inducing hypertrophy of the

tissues artificially. To the methods of lithotomy were

added the recto-vesical operation designed by L. J. SANSON
and the sectio vagino-vesicalis recommended by J. Clkmot.
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Great services were rendered to lithotrity by GruithuiSEN,

CiviALE, Lerov d'Etiolles, N. Heurteloup and others

by the invention and improvement of instruments. The

cure of stricture of the urethra was attempted by caustic

bougies, by gradual or forcible dilatation, or by urethro-

tomy.
The removal of a kidney by operation was first accom-

plished by O. Simon while splenectomy— an operation

undertaken as early as in the i6th century,
—since the time

of OuiTTENBAUM has been performed in a methodical

manner, all the rules of surgical art being observed."^ The

long-known operation of gastrotomy led to gastrostomy,
—

to the establishment of an artificial gastric fistula—a

measure introduced by Egeberg and Skdillot into

surgical therapeutics. Resection of the stomach or

oesophagus, and extirpation of the larynx have only been

ventured upon in our own time.

Rhinoplastic operations in the 17th and 1 8th centuries

had become entirely forgotten. In 1742 the medical

faculty of Paris declared the accounts left by T.AGLIACOZZI

upon the subject to be purely imaginary, and the operative

procedure said to have been adopted by him to be impos-
sible. Then English journals in 1794 brought the news

that the art of rejilacing the loss of a nose by means of a

plastic operation was practised in India by the natives.f

European doctors studied llie methods of operating in

use, imitated them, and then tried the old Italian procedure :

finally they generalized the operation by directing their

attention to the replacement of the lips and eyelids, to the

closure of abnormal openings, etc. Through the labours of

C. F. Graefe, Delpech, Dieeke.nbach, B. Langenbeck
and others, plastic operations reached a high degree of per-

fection. The transplantation of pieces of skin to replace a

loss of substance as after burns, or of periosteum and bone

for the purpose of making a firm support, and llii' attempts
* Adfi.masn in tlie Arcluv f. l^lin. Chirurgie 1887, Bd. 36, II. 2.

f K. Zi:is
o/j.

cif. S. 2g8 rl srq.
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to enclose in a healing wound foreign tissues or substances

are procedures belonging to the most recent times.

Transfusion of blood after great haemorrhage was again
looked upon with favour at the end of the i8th century and

was made the subject of careful investigation by J.

Blundell. F^RKVOST, Dumas and other physiologists

who studied the question recommended the transfusion of

•defibrinated blood
;
Panum advised that human blood

alone should be used. The subject of transfusion came to

be regarded in another li^ht when it was recosfnized that

the beneficial effect of the operation does not depend upon
the increase of blood but to the heightened intravascular

pressure consequent upon the addition made to the con-

tents of the vessels.*

The satisfactory results achieved by operative surgery at

the present day are very largely due to the strictly methodical

employment of antiseptic measures which in the two last

decades have received universal recognition.f With this a

new period began in the history of surgery : how far and

how deeply to influence that science can scarcely be cal-

culated precisely.

Special branches of surgery have for the first time met
with a scientific treatment in the 19th century and have

become separately-taught subjects.

Thus dentistry was by degrees withdrawn from the

hands of ignorant barbers and quacks and placed in those

of doctors who investigated the relation of diseases of the

teeth to the other diseases of the body and established a

scientific treatment of the former.

The diagnosis and treatment of diseases of the ear were

materially advanced by the improvements in the cathateri-

zation of the Eustachian tube introduced by A. Cleland.
The artificial illumination of the tympanic membrane, the

* E. V. Bergmans: Die Schicksale der Transfusion im Ittzten Decenniuni,
Berlin 188.^.

f And for which the tiianks of mankind at large as well as of the profession

are due to Sir Joseph Listhh, Bart.— E. M. II.
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auscultation of the middle ear, and the air-douche con-

stituted further steps of progress in this department in the

establishment of which IiARi), Leon Deleau, W. R.

Wilde, J. Tovnbee, as well as \V. Kramer and

several other German aurists have rendered distinguished
services.

Ophthalmology has celebrated great triumphs. A clear

insight has been gained into the causes and anatomical

changes of most diseases of the eye, the ophthalmoscope
has become an aid to diagnosis capable of solving the most

difficult questions of pathology, and many new methods of

treatment and operative measures have been added to our

resources. Adam Schmidt was among the first to draw

attention to the relations existing between many diseases

of the eye and diseased conditions of other parts of the

body: he called eye-disease "the elegant diminishing
mirror of diseases of the body." The different forms of

conjunctivitis were accurately defined, and thus the real

characteristics of the Oplithnlmia Aigyptiaca s. vtilitnris—
a disease terrifying to the people by its rapid spread and

malignity
—were recognized, iritis and choroiditis were

studied, and attention was drawn to the increase of intra-

ocular pressure which is the real cause of glaucoma and

for which A. V. Gr.\EFE recommended iridectomy. In

opacities of the cornea attempts were made to graft on to

the place from which the cicatricial tissue had been excised

a piece of glass or part of the cornea of an animal in order

that thus the rays of light might be able to pass : or else an

artificial pupil was formed. Beer successfully avoided the

evil results of the method of iridectomy introduced by
WentZEL, by which affections of the lens or its capsule
were frequently induced

;
this he achieved by ceasing to

detach the flap of iris wii/iin the anterior chamber (as had

previously been done) and by introducing the procedure of

drawing it out of the corneal wound and cutting it off out-

side the eye. This method was afterwards improved and

is practised to this day, whereas other methods of opera-
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tion conceived with the same object in view such as

iridodialysis have long since vanished from practice.

In the removal of cataract, the aetiology and anatomical

seat of which disease were more closely investigated,

extraction was the method chiefly employed as it appeared
in most cases to be the best and safest operation : another

method in use was couching of the affected lens which

Scarpa combined with discission and which BUCHHORN
advised should be performed through the cornea. The

operation of extraction was materially improved by making
the incision towards the upper part of the cornea, a method

recommended by F. JaGER though perhaps practised pre-

viously by other ophthalmic surgeons and which eventually
led to linear extraction. The latter operation which had

been previously practised in certain cases, for instance in

shrivelled and soft cataracts, was improved and made
the common property of the profession by A. V. Graefe
who made his incision in the upper part of the cornea

and performed an iridectomy as part of the same opera-
tion.

Operations on the eye were remarkably facilitated when

mydriatics came into use. HiMLV drew attention to the

dilating effect upon the pupil of hyoscyamus and bella-

donna. Other drugs with similar properties were after-

wards discovered
;
but the alkaloids and especially atropine

were chiefly used.

But there is no doubt that the greatest achievement of

ophthalmology in the igth century was the discovery of

the ophthalmoscope. This instrument assumed a definite

shape in 1851 though the invention had been led up to by
researches upon the luminous fundus of the eyes of certain

animals which were in possession of a tapetiim luciduni, by
observations upon the human retina in cases of absence of the

iris, and by Plrklvje's experiments. While HelmhoLTZ,
the discoverer of the ophthalmoscope, elaborated nay almost

completely perfected its theory, it was chiefly A. \"0N

Graefe who recognized and demonstrated its importance
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for ophthalmic practice. With the help of the ophthahno-

scope it became possible to examine the state of the refrac-

tive media and of the fundus oculi. The meaning of

amaurosis—which had previously been detined in a jocular

way as a disease "where the patient cannot see anything
at all—^nor the doctor either

" was now rendered more

intelligible,* and the various diseases of the retina could be

•differentiated. WHien the relation of these to certain

general diseases, such as Bright'S disease, diabetes mel-

litus, etc., was established, the ophthalmoscope acquired

importance as an aid to diagnosis in general medicine.

Midwifery proceeded on its natural course of development,
and by taking into consideration all the physiological and

pathological processes which occur in women, became en-

larged into gynaecology. The opinion came at last to be held

that pregnancy, parturition, and childbed are physiological

conditions, the course of which should be left to the manage-
ment of nature, so long as abnormal circumstances do not

call for the interference of the doctor. LuKAS BOER, who
defended these principles, rejected the so-called preliminary

treatment, which in most cases acted injuriously, and proved
that presentations of the face, breach, knee, and foot do not

always require the art of the doctor, but that spontaneous
birth frequently occurs through the regulative powers of

nature.

The clumsy and complicated instruments of an earlier

day were simplified, and operative midwifery was confined

to those cases in which it was indispensable. It was dis-

covered how to diagnose a contracted pelvis bv methodical

measurements, and how to estimate the influence of changes
of position and diseases of the uterus upon pregnancy and

parturition.

'I'he pathology of the lying-in period was carefully in-

A'estigated, especially in regard to puerperal fever, a disease

upon the patliogenesis of which a startling light was thrown

by the observations of the unfortunate SemmelweisS.

* A. lliHstii : GeschiclUe <icr Augetiheilkunde op. cil., S. 474.
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The diseases of the uterus, the ovaries, and the neighbour-

ing parts gave opportunities for operative interference, the

methods of which were now for the first time to be dis-

covered. Extirpation of the uterus in malignant affections

of that organ was already practised by MONTEGGIA,
OsiAXDER, and others, and in modern times the operation
has been perfected in points of technical detail.

The same is true of ovariotomy, which was for the first

time performed by M.ACDOWELL in i8og, and since then

has been much improved as an operation. The operative
treatment of prolapse of the uterus and vagina, as also the

operation for vesico-vaginal fistula— a condition formerlv

considered incurable—are also achievements of modern

times, and are chiefly due to the labours of JOBERT DE

Lamballe, Marion Sims, G. Simon, and other distin-

guished orynaecolosists of our time.

The progress of medicine in the igth century was not,

however, confined merely to improved methods of treating

the individual sufferer,
- but it brought home to the con-

science of the public the important relation borne by
sanitation to the State itself. No doubt this was associated

with political development, under the influence of which

the orovernment of the State was reminded of its dutv to

protect society, and in every citizen's breast the sentiment

was aroused that he, as a member of the commonwealth,
had a duty to fulfil towards it, and was interested in its

welfare.

And thus forensic medicine, which was established and

advanced by A. Henk'E, Mende, Christison, Casper,

Orfil.A, T.ARDIEU, and others, and State medicine, the

foundation of which was the work of Peter Frank, were

added to the list of medical subjects in which instruction

w^as criven. What the former became for the Law Courts

the latter was intended to be for the Government^—the

compendium of all the knowledge required by the medical

specialist when consulted by -the authorities. Sanitary

control became expanded into hvgiene, or care of the public
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health, as the opinion gained ground that not the State

alone, but every individual member of it, is called upon to

avoid diseases and to assist in the incr(.>ase and maintenance

of sanitation.

The identitv of interests which unites the people and the

orovernment in questions of hygiene, certainly in a great

measure affords an explanation of the fact that during the

last few decades the scientific solution of such {problems has

been prosecuted with extraordinary zeal. 'The influence of

nourishment, clothing, dwellings, soil,chmate, temperature,

air, occupation, age, and sex have been carefully in\esti-

gated. Researches into the causes of the rise and spread
of epidemics, studies uj)on the ways most conducive to

health of laying out graveyards and constructing hospitals,

factories, and buildings of all kinds, the supervision of

prostitution, etc., formed oiher subjects for the public

hygienist to consider.

Much assistance in answering these questions was

afforded, iirstly by the history of medicine, which reported

uj^on the (-ourse taken by the great pestilences which swept

through countries in times past and upon the result of

measures adopted to control them
; secondl}', by medical

geography, which showed that many diseases occur onl\-, or

at least chiefly, in certain localities, and which essayed to

explain this fact : and thirdly, by medical statistics which

attempted to sift the accumulated material by the help of

numerical methods, and to draw conclusions from the results

obtained. Chemistry, the use of the microscope, and the

practice of experiment were all resorted to in research, and

valuable information was certainly gained. Meanwhile

bacteriology directed attention to the material causes of

disease.

The results achieved by hygiene through these means

during the last few )-ears and the expectations which are

fostered of further manifestations of its power in tlu' future

have created for it in a short time a prominent position

amon"" the various branches of medical science. The task

of warding off diseases appears as great and as beneficent
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as that of curing them, and public medicine and private

medicine occupy equally honourable positions. The govern-

ments, in organizing sanitary administration, in appointing
boards of health, and in providing for medical supervision
in certain cases, bear testimony to their recognition of

the truth of this fact and of its continually increasing

signihcance, and the prophecy of Mr. GLADSTONE that the

doctors are to be the leaders of the people is approaching
its fulfilment."^

MEDICAL TEACHING AT THE PRESENT TIME.

The changes and improvements in medical teaching during
the last hundred years are not less important than the

results which have been achieved in the prosecution of the

study of medical science. When we contemplate the insti-

tutions and medical schools of our own time richly pro-

vided as thev are with every kind of appliance to facilitate

teaching, with departments excellently arranged for the

study of normal and pathological anatomy and physiology,

and provided with the necessary apparatus and instruments;

their laboratories for physics, chemistry and hygiene ;
their

well stocked museums and numerous departments for

clinical teaching ;
when we look at all these and draw a

comparison with the inadequate beginnings which were

made in such things in the last century we recognize at

once how much has been done since then.

At the present time the above arrangements are

*
Wishing to get a corroboration of this rather sweeping prediction at first

hand, I ventured to trouble Mr. Gladstonf. with a letter asking him if he could

confirm it. I quoted to him the above passage as it stands in the German text,

^h'. Gi.AiJsroNE honoured me with a reply as foliows :
—" So far as regards the "

'"exact woids cited in your letter I cannot positively say Aye or No, and I"

"rather think that I should in using them liave added some qualifying or
"

"
limiting expressions. But i'. is certainly the fact that, for a very long time,"

''I have believed the medical profession to be in a state both of absolute"

"advance from the progress of its science -this it may be said is mere"
"
commonplace— and of relative advance from the particular features attaching

"

''to our civilization in its onward movement."— E. II. II.
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considered indispensable for teaching medical students,

whereas then at most academies they were entirely absent

or at least but very poorly represented, and scarcely ever

to be found in anything like the' completeness of to-day.

The method of teaching has consequently assumed another

form : practical demonstrations became by degrees of

y supreme importance in medical teaching, indeed together
with the necessary explanations, constituted the whole of

it, while theoretical lectures were pressed into the back-

ground and by degrees nearly abandoned. The comprehen-
sion of scientific facts and theories is thus extraordinarily

facilitated : for what the senses take in is impressed not

merely upon the memory but also on the understanding.
It now came about that a division of labour was intro-

duced throughout the teaching of medicine and assumed a

\^ definite form. It was arranged that the lecturer should

concern himself exclusively with the subject which he

represented and might thus be able to attain to the ability

and certainty of a virtuoso in it. The perfecting of

medical teaching by the establishment of new professor-

ships demanded by the development of medical science,

its advance in the direction of specialization, and the intro-

duction and improvement of examinations intended to afford

a guarantee that voung medical men had acquired the know-

ledge necessary for their calling, constituted further additions

made to medical education during this period.

It is true that the progress on this path differed widely

in different countries. The condition of general culture,

the state of medical science in particular, the social stand-

ing of doctors, historical traditions, and above all the

attitude of the State towards the subject of public instruc-

tion, exerted an influence quite opposed to uniformity in

this matter.

Amongst rude savages, Caffres, Red Indians, native

Brazilians, etc., medicine-men and magicians are labouring

to this day to drive away diseases by means of prayers and

incantations, and medical knowledge but seldom gets.
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beyond the recognition of the healing powers of certain

herbs and roots.*

Even amongst civilized people very different conditions

prevail in regard to medical science. The native doctors

in the countries of Islam practise still for the most part

upon the same principles which were propounded by the

representatives of Arabian medicine in the middle ages
and the Chinese doctors still believe in the untenable

speculations which have received acceptance in their

country for thousands of years.t Yet contact with

European medicine and the recognition of its advantages
have led to attempts being made to introduce it into these

lands. At Constantinople and Cairo medical schools have

been founded in which European and, by preference,

French and German doctors have been installed as

teachers. This reform was set in progress in Japan in a

much more thorough way and as it appears with greater
results : there, during the last few years numerous schools of

medicine have arisen, organized entirely after the European
model and provided for the most part with a German teach-

ing staff.lj: The lower culture gives way before the higher
which everywhere presses forward victoriously and makes

mankind happy with the blessings it brings.

In civilized countries the general and special education

for the various callings has come to acquire a certain

similarity, a fact explained by the easy and rapid way in

which literature serves to transmit advances and achieve-

ments made in the domain of the intellect. Medical

science exhibits the same phenomenon and the educated

* Tu. Waitz : Anthropologic der Naturvolker, Leipzig 1859, ii, 412. iii,

225, 419. iv, 473. V, 2, 149, 199. vi, 24 et seq., 394 el seq., 557.— A.

Bastian : Der Mensch in iler Geschichte, Leipzig i860, ii, 1 16 ef seq.

t P. Dabhy: La me'decine chez les Chinois, Paris 1863.
—-D. J. Macgowan

in the Med. Rep. Shanghai 1882, No. 22.

X Ardouin : Aper9u sur I'histoire dc la me'decine au .Tapon, Paris 1884.
—

Ad. Hofmeister : Die Uiiiversitat Tokio, ihre Geschichte und Organisation,

Ausland, Jahrg. 57, No. 51.-- H. Gierke in the Breslauer iirztl. Zcitschr. iv,

S. 64 ei seci,

K K
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doctor in France professes the same doctrines as his

colleague in Germany, Austria, Italy and other countries.

The science of medicine is the same in all civilized

countries; but the amount of knowledge demanded of its

rej)resentatives in particular states is different and the

external forms which are associated with the teaching of

students are manifold. In certain places, for instance in

America and England, the arrangement still exists of

doctors taking pupils and training them up like handi-

craftsmen to become masters in their art ;^ but as a general

rule medical knowledge is acquired at schools in which its

attainment is made the exclusive task and which are either,

as medical faculties, joined with schools of other subjects

and made universities or else lead an independent existence.

These schools are in many countries conducted or at

least supervised by the State while in others they take up
an independent position and are either self-administered

or managed by private proprietors. These principal

differences in the organization of medical teaching have

been of great importance in its development, as a review

of the existinsf conditions in the different countries shows us.

The state of affairs which has, in this respect, come to exist

among the English, French and Germans will deservedly

claim our most careful attention, for it shows us types of

the various forms exhibited bv systems of medical educa-

tion
;
while the medical teaching of other nations cannot fail

to have been powerfully influenced thereby.

ENGLAND.—NORTH AxMERICA.

The customs of the middle ages in regard to medical

teaching have been preserved longest in England.! Here

*
'Phis, however, may be said to be cxceinional at the present day in England.

—E. H. H.

t Tn. Puschmann": Das mediciiiische Unteirichtswesen in Eng-laiul in the

Bcilagc d. Allg. Zeitung, Miinchcn if 86, No. 7-y. This essay which I wrote

under the fresh impression of personal observation formed a preparation for

the |>rcstnt work.
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it still happens, though far less frequently than it did

formerly, that students of medicine begin their studies by

becoming pupils of a doctor in practice ; they remain

with him for a year, in order to get some general idea

•of what will some day be required of them.* In a

method such as this much naturally depends upon the

individuality of the pupil and nearly everything upon the

personal cjualities of the teacher. If the pupil is in-

dustrious and intelligent and if the teacher has patience,

knowledge, and a pleasure in his work, then this year is to

the former one of incalculable advantage for his later

studies
;
otherwise it is lost time and serves at most to

provide him with mechanical habits which sometimes

approach charlatanism.

The same occurs when the first year is passed in a

hospital as is often the case. The students think that

.there at least they will have opportunities of observing

many patients and hope to receive instruction from the

resident doctors upon the most important cases. If they
.are not disappointed in their expectations they may indeed

acquire a certain dexteritv in their intercourse with patients^

which is very useful to them in their later clinical and

jsrofessional work. But for many other reasons this

manner of being introduced to medical studies is one

which must raise grave doubts as to its propriety.* It

tends to make the student a superficial observer, for it

accustoms him to touch but lightly upon the real meaning
of things, his acquirements and his understanding being
insufficient to enable him to grapple with them properly.*
Moreover the results gained in this way can scarcely com-

pensate for the sacrifice of time and trouble which they
entail upon the doctors who play the part of teachers: still

•less can they justify the inconveniences to which the

patients who are under treatment are subjected. In any
•case, systematic instruction in a medical school is much to

be preferred to this gi'oping in the dark.' On this account

* Cm. Bei.i, Keetley: The Student's Guide to the Medical Prcfission, Lon-

-don 1878, p. 16 t'f seq.
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it lias become more and more usual for students to betake

themselves at once to a medical school or a university.

Th.e medical schools of England have been developed
out of the form of teaching just described: they are asso-

ciated with hospitals and arose from the circumstance that

the hospital doctors took pupils and gave instruction in

medicine. As the demands made upon teaching increased,

they apportioned among themselves the representation of

the different branches of medical science, and if in certain

departments
—the theoretical for instance—they did not

judge themselves competent to be teachers, they took care

that men of the required ability were appointed to teach

and that all the necessary appliances and accommodation

were provided. Only a very small proportion of medical

students entered the universities, for these up to quite

modern times were destitute of the arrangements required

tor the prosecution of medical studies. The English
universities were really nothing more than public schools

on an extended scale, as J. Dollinger calls them, and their

function was not to educate officials and lawyers or to turn

out doctors or men of science, but "by means of classical

and mathematical studies together with logic and moral

philosophy and with the help of college training to provide
the State and Society with cultured and independent

ijentlemen and the State Church with clerics educated less

in theology than in classics and literature.'' The Scottish

universities, especially that of Edinburgh, manifested a

different disposition : the practice of medicine was at the

last mentioned place, even at an early period, made the

subject of special instruction.

The various kinds of methods by which medical know-

ledge was acquired make it very evident that great dis-

parity existed among medical practitioners in regard to

their knowledge and skill. It even went so far that they

were not obliged to give any serious account of their ability.

The State did not concern itself with the question whether

the future doctor acquired any aptitude for his calling or if so
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where such was obtained : it permitted everyone to practise

medicine and left it to tlie public to distinguish the good

practitioners from the bad. Under these circumstances

success naturally became the final court of appeal. The

quacks mistrusting" a judgment which offered them so little

security, endeavoured by means of testimonials, in which

their medical studies and their professional ability were set

forth, to court the popular favour. Various doctors' guilds

and medical schools were prepared to give such testimonials

upon payment of fees, and held examinations, which,

however, were neither arranged on any uniform plan nor

supervised by any central authority, and consequently

gave no guarantee whatever of the training of the medical

practitioner. Many got diplomas in foreign countries or

endeavoured to procure them by illegal methods ;
the Arch-

bishop of Canterbury had '^ also the right of conferring the

decree of Doctor of Medicine. It went so far at last that

it was sufficient for anyone to be recognized as a doctor

if he were presented as such to the authorities by two

members of a medical guild.

Such a state of things must have resulted in serious dis-

advantages to the patients upon whom these practitioners

were "let loose." The imperturbable equanimity of the

English people was at length shaken, and Parliament was

induced to find a remedy. The result of its deliberations

was the Medical Act of 1858, in which it was accurately
defined what Corporations should thenceforth have the

rioht to hold examinations and orrant certificates which

should be recognized as valid. These examinations were

rendered subject to the supervision of the General Council

of Medical Education and Registration of the United Kinsf-

dom, which body has to take care that the examinations

are conformable to the end in view. Should this not be

the case in any particular instance the General Council

has authority to order a change of examiners, or, if the

cause of complaint is not removed, to take away the

* I'his is still a prerogative of tlie See of Canterbury.
— E. 11. II.
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privilege of holding examinations from the Corporation in

question.

The names of persons who have proved their capacity
for medical practice before a corporate body entitled to

hold examinations are entered in a Register kept by the

General Council and published for general information :

only legally qualified and registered medical practitioners
are entitled to sue for fees in a court of justice or to hold

official appointments. The General Council, upon which

other duties connected with the polity of the medical pro-
fession also devolve, consists now of"^ 30 members, 20

elected by the various examining bodies, 5 nominated by
the Crown, and 5 direct representatives of the profession.

The President is chosen by the Council.

By the Medical Act of 1858 a secure foundation was

laid for the further development of systematic medical

education in Engrland and at least the orossest abuses were

abolished. Proposals for reform were evoked by the

defects in the system thus shown to exist; proposals, how-

ever, which were either not at all or but partially carried

out. In 1 88 1 a commission of experts was appointed to

consider the question of medical education. On this

occasion distinct expression was given to the need of a

general scientific preliminary training for medical students,

the introduction of State examinations was mooted and it

was demanded that only diplomas testifying to the ability

of the holders to practise all branches of medicine, and

not merely special branches, should be granted. But the

majority opposed these suggestions and rejected most

resolutely the idea of absolute uniformity in medical educa-

tion, considering it to be an especial advantage of the

English system that within certain limits it allowed freedom

of movement and by the number of the schools produced
a natural diversity of training.f

*
By the Medical Act, 1886.—E. II. II.

t Report of the Royal Commissioners appoiiucd to iniiuiic into the Medical

Acts, presented to both Houses of Parliament (Parliamentary Papers for 1882,
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At the present time, students of medicine get their

technical education chiefly at the medical schools and

universities. Of the former there is no scarcity : twelve

exist in London alone. They are connected with hospitals

and are commonly named after them.

The oldest school is that of St. Bartholomew's Hospital,

the eventful history of which is closelv bound up with the

development of medicine in England. The existence of

this institution for the sick dates from 11 64 and the

earliest records of medical teaching held there, from 1662.

To its staff belonged WiLLi.AM Harvev, the discoverer of

the circulation of the blood, and at a later period the sur-

geons Percival Pott and Abernethy.^
St. Thomas' Hospital was founded in the 13th century;

with it too a school is connected : in the records of this

institution an apprentice is mentioned as early as in the

year 1551. The present buildings were opened for use in

187 1 and by their very convenient arrangements excited

the admiration of experts.

So too St. George's, the Middlesex, the London, Charing

Cross, Westminster, St. Mary's, and Guy's are hospitals

used for medical teaching and have medical schools

attached.t

King's College and University College (not identical

with London University) are also connected with hospitals;

but they differ from the other medical schools in not being
isolated from, but in organic connection with, faculties of

Vol. 29).
"

It would be a mistake to introduce absolute uniformity into medical

education. One great merit cf the present system, so far as teaching' is con-

cerned, lies in the elasticity which is produced ijy the variety and the numbers of

educating bodies.''

* N. MooRR in St. Bartholomew's Hospital Rep., Lond. 1882, xviii, p. j^;^^-

358.
—W. A. Delamotte : The Royal Hospital of St. Bartholomew, London

1846.

t Benj. Golding: Historical account of St. Thomas' Hospital, London

1819.
—Erasmus Wilson : The History of the Middlesex Hospital, London

1845.
— ^^'- ^-- 1'age: St. George's Hospital, London iSSf'.— B.Goi.uino: The

origin, plan and operations of the Charing Cross Hospital, London 1867.
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law, arts and science, with technical institutions and other

establishments.

There exists also in London a medical school for women
who intend devoting themselves to the profession.

In other towns of the United Kin«^dom medical schools

are to be found, as at Birmingham, Bristol, Leeds, Liver-

pool, Sheffield; Dublin, Belfast, Cork, Galway; Edinburgh,

Glasgow, etc.
;
there are also schools which offer instruc-

tion in certain departments but not a complete medical

education
;
such are the West London Hospital Preparatory

School and Cooke'S School of Anatomy.
In the British colonies, Canada, and British India a

number of medical schools are also to be found, arranged
after the English pattern : there is a similar establishment

at Valetta in the island of Malta.*

The medical schools of England, like the hospitals to

which they are attached, are as a rule private undertakings.
The State neither pays for their maintenance nor gives any
contribution towards it ; as little does it exert any influence

on their organization and administration or upon the educa-

tion given at them. Consequently attendance at these schools

by no means confers the right to practise. Their teaching
staffs have no authority to hold examinations the passing
of which confers any public rights, but are compelled to

refer their pupils to the medical corporations and examining
bodies for this purpose, the certificates and diplomas of

which constitute the license to practise. The private

character of the medical schools is manifested in their

arrangements, in the way in which they are equipped with

appliances for teaching according to the taste and choice

of the teachers, and in other wavs. The decision in these

matters rests with the Governors who exercise a super-
vision over the affairs of the hospital. With them lies the

duty of appointing the medical and teaching staff. As
these Governors consist chiefly of laymen and have among

*
II. B. IIardwicke : Medical education and piajtic; in all parts of the

world, Lundun 1880.

I
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them no experts or next to none, there is imminent danger
of patronage and favouritism being shown in filling up

appointments, the more so that this is not, as in Germany
and Austria, based upon distinguished scientific services

rendered by the candidates or, as in other lands, the result

of competition.
The salaries of the teachers are derived from revenue

brought in by the fees charged at the medical school : only

in special cases, where this, on account of the small number

of students, is too little, or when it is considered worth

while to secure a celebrated teacher, do the Governors

make an extraordinary^ vote for this purpose. The tuition

fees are consequently pretty high. Thus at St. Bartho-

lomew's 9 guineas are demanded for a course of physio-

logy, 6i- guineas for materia medica, 4 guineas for botany
or forensic medicine

;
at St. Thomas' Hospital 4 guineas

are paid for a three months' course of dissecting: but it is

exceptional for a student to take out a card in only one

subject. As a rule he joins all the lectures and demonstra-

tions in the order laid down in the curriculum of the school

he is attending and pays a composition-fee smaller or

greater according to whether it is paid at once or by

instalments, but which is approximately within the limits of

;{.g5 and £12,0 for the whole period of studentship. Special

charges are often made in addition for the use of instru-

ments, for "parts
''

for dissection, etc.

The extent to which the different schools are provided with

conveniences for teaching is by no means uniform. Many
have loftv and well-ventilated lecture-theatres, convenient

dissecting-rooms, well-arranged physiological and chemical

laboratories, natural history collections, anatomical and

pathological museums, libraries, and all kinds of con-

veniences for clinical teaching. Others are but poorly

provided, and have less to offer in this respect than the

smallest medical faculty in Germany. As a general rule,

the departments for preparatory and preliminary studies

are less complete than those which are more immediately
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connected with medical and surgical practice. The utili-

tarian spirit which animates the English people is, perhaps,

nowhere so plainly expressed as in those establishments

which aim purely and simply at preparing men for medical

examinations. They resemble the institutions in Germany
which make it their business to provide the general educa-

tion demanded of candidates for commissions in the shortest

possible time, and which are known under {he name of

Fahnrichspressen (cramming-places for ensigns).

On the other hand, the English universities look upon it

as their highest task to call into existence and to nurture

the taste for scientific pursuits. Whoever studies medicine

in one of them has in view a thorough and profound education

in the preliminary subjects of the natural sciences, and con-

templates taking academical degrees. But it costs a man

much more to maintain himself at the university than it

does at a medical school, and by studying at the university

the total period of student-life is prolonged, and much

expense is incurred in consequence of associating with

rich young men and participating in the amusements in

vogue. The doctors who have resided at the university

and have proceeded to degrees belong by their learning

and their social position to the c//fe of the profession.

The English universities are no more State institutions

than are the medical schools. Their expenses are met by
the academical fees paid by the students, and by the income

derived from their rich estates. They are administered

and governed by senates composed of public men in a

distinguished position of life, and of academical professors.

Unlike those of the rest of Europe, the English Univer-

sities are institutions not devoted merely to teaching, but

to oreneral traininij also. Affiliated to them are numerous

colleges and halls—establishments suggestive of monasteries

—where the students live together and are boarded and

assisted in their studies. Oxford possesses 25, Cambridge
20 of these institutions. Some of them in their origin

reach back into the middle ages. They owe their tounda-
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tion to pious bequests and donations, and are richly pro-

vided with pecuniary means. Unfortunately these are not

always expended in a suitable or proper way. Instead of

serving to advance science and to support poor students,

their chief function is to provide profitable sinecures for the

Master and Fellows—that is to say, the head and ofificials of

the colleges. If these positions were granted exclusively to

persons who devoted their lives to scientific research, and

whose efforts in this direction were rich in results, large

salaries might, perhaps, be justifiable ;
but all that is

demanded of the candidates for a fellowship is that they

must possess an academical degree. Favouritism gives the

casting vote in the election to these appointments; that

the clergy should get the lion's share is consonant with the

conditions of English life, which bestow upon the cleric of

the State Church a social power like that which the

Catholic priesthood in the Tyrol is vainly attempting to

usurp. A member of the Senate of the University of

Cambridge complained piiblicly that the places of authority

in the colleges there were held by clergymen, and that the

fellowships were given away to people who achieve nothing
whatever for science, the university, or their colleges.^ E.

Renan says that a small German university, with its

awkward professors and its starving private teachers, does

more for science than all the pomp and wealth of Oxford.

Most of the colleges at Oxford and Cambridge are

ancient buildings and well worth seeing on account of

their architecture and their artistic monuments. With

their towers and archways, their chapels, colonnades and

butteries they call back times long passed away ;
but the

spirit which animates these establishments is that of

scholasticism. Although it was a British monk who in the

13th century directed the first powerful assault upon this

system it is nevertheless precisely in his native land that

the method of contemplating nature characteristic of the

middle ages has been preserved to this day. Theological

* A few brief remarks 011 Cambridge University, London 1870.
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dogma dominates the educational system and the whole

intellectual life of the English people and has impressed

upon them a stamp of })iety which suits but badly their

freethought in politics and their restless grasping at earthly

possessions. The theological character is impressed even

upon the external appearance of the professors and

students : seeing them as they pass by in their long
black gowns and biretta-like caps one would almost

imagine oneself transported back to the davs when monks

conducted the education of youths.
The students are kept subject to strict discipline. They

are not treated like young men ripe for a certain amount

of freedom and independence but like pupils in need of

continual supervision. Among the students are to be

found persons of various ages but as a general rule the

1 6th year constitutes the minimum limit. "^

They differ no

less in respect of their knowledge ;
while many have hardly

surmounted the elementary stages of a general education,

others have by their scientilic work already attracted the

attention of specialists.

The number of professors is proportionately small, reach-

ing at Oxford 55, at Cambridge only 40 in all the faculties

together. But there are in addition numerous readers or

lecturers and tutors who work in the university or in the

separate colleges, give lectures, hold classes, or impart

private instruction. At some universities, as members of

them assert, teaching lies chiefly in the hands of these

persons : probably however only in the dej^artments be-

longing to general education
;

in medicine and the natural

sciences this can hardly be the case. Medical science

however is but partially represented at the English uni\-er-

sities.t But a short while ago there were in hardly any,
more than one or two medical professors ; only in the most

recent times have they been increased in number. And

* The i8th and igtli are the usual years for matriculation.— E. H. II.

t 'I here is no doubt that the .\lc(iical School of Caniliridije is now a great

institution and one of which any country miglit be proud.
— E. H. H.
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ev^en by these theoretical teaching, especially of anatomy
and physiology, was attended to more than anything else.

The completion of professional training is effected by

practical instruction in the healing art given in the medical

schools situated at the same place or in the near neigh-

bourhood, and either incorporated with the university or

at least in relation to it. An opportunity for this

practical training is afforded at Cambridge by Adden-
broke's Hospital, in Oxford by the Radcliffe Infirmary,^ at

Durham by the Medical School of Newcastle-upon-Tyne,
while at Manchester Owen's College forms a part of the

university founded there in 1880. The University of

Dublin (Trinity College) which has existed since 159 1,

and the Royal University of Ireland, which since 1880 has

taken the place of the Queen's University, are associated

in a similar way with the medical schools and hospitals in

their vicinity.

The connection between the medical faculties and the

universities in Scotland is of a closer nature. The oldest

universities of that country at St. Andrew's, Glasgow and

Aberdeen arose under the influence of the Catholic clergy,

and were governed by them : at St. Andrew's alone there

existed a medical school.

The University of Edinburgh began as a college and, as

the educational establishment of the city, grew in import-
ance and developed after the pattern of the Academy of

Geneva.t When the medical corporation of the town laid

out a botanical garden and gave instruction in medicine

the obvious course was to associate such teachinsj with the

college itself. Subsequently the town council of Edin-

burgh in 1685 appointed three professors of medicine:

they were doctors of the city, and lecture rooms were

placed at their disposal but no salaries were given them.

Amonorst the first who taught there was ARCHIBALD PlT-

* Oxford and Cambridge men generally attach themselves to London

Hospitals for practical work.—E. H. H.

t A. Grant : The story of the University of Edinburgh, London 1884.
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CAIRN. Ill 1770 there existed already in the medical

faculty chairs of anatomy, the "
institutes of medi-

cine,
"

the practice of medicine, midwifery, chemistry,

botany, materia medica and natural history, as also a

•department for teaching anatomy, a botanical garden, a

chemical laboratory and a clinic. In 1802 a surgical,

and in 1825 an obstetric clinic were opened. In 1816 a

proposal was made by the town council to appoint a

professor of comparative anatomy and veterinary surgery ;

but this was opposed by the academical senate. In the

course of the igth century the establishments required to

satisfy the needs of medical teaching have been provided,
as they have also at Glasgow and the other two universities.

Besides the medical faculties there are in Edinburgh and

Glasgow other special schools of medicine independent of

the university.

The University of London is no university at all, but an

institution at which examinations are held and academical

•degrees obtained.

The schools in the trans-oceanic countries under British

rule are organized after the English model.

Whoever devotes himself to the study of medicine has to

give a proof that he has received a general education of

a certain kind. If he is a university man the matricu-

lation examination^ suffices for this; if he first attends a

medical school he has to pass the examination of one of

tiie numerous bodies commissioned for this jnirpose, and

which are competent to give certificates recognized as

sufificient. These do not by any means require an equal

degree of knowledge, but a general scheme of subjects

lies at the root of all, though the severity of the test Aaries

in degree at different places.

The programme of the London University permits us to

form an opinion of the amount of knowledge required, and

*
I.e., at tlic University of London. Oxford and Cambridge men g-enerally

the

E. II. II.

take the B.A. degree before attaching themselves to London medical schools.—
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this may be taken as the maximum of knowledge demanded

from the examinees.* The subjects taken up are as fol-

lows :

— I. Latin. 2. One of the following languages at the

•candidate's choice : Greek, French, German, Arabic, or

Sanscrit. 3. The English language, history, and modern

geography. 4. Mathematics. 5. Natural philosophy

(physics). 6. Chemistry of the non-metals and botany. In

the Latin examination passages of C^SAR de bello Gallico,

of Sallust, of Cicero's easier orations, of Livv, OviD,

Virgil, and Horace have to be translated into English ;

in Greek, XenoPHON, Homer, and EURIPIDES are the

authors set, and questions are added upon the grammar and

upon ancient history. The authors and the particular parts

of their writings destined to form the subjects of each

examination are, however, published a year and a half in

advance, so that the candidates may be in a better position

to get "coached" in them. Similar arrangements are

made with regard to examinations in other languages.
The mathematical examination includes decimal fractions,

extraction of square roots, and simple equations, and in

geometry the earlier books of EuCLlD. The knowledge of

physics required is of an altogether elementary character,

being confined to the simple laws and facts of mechanics,

hydrostatics, pneumatics, heat, and optics, with the appa-
ratus and instruments necessary to display them. In the

chemical examination it is required that the candidate shall

be acquainted with the most important elements and their

properties, the commoner chemical processes, and the com-

position of water, air, and of certain bodies of frequent

occurrence.

This is essentially the amount of knowledge which in

England forms the foundation of professional study. Even

this is, hoNvever, encroached upon in many places by the

examination in some subjects
—

languages, for instance (ex-

cepting Latin and English), and also physics and chemistry—not being compulsory, but at the will and pleasure of the

* Calendar of the University of London 1883, p. 53 et seq.
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candidates, and consequently for the most part falling

through altogether.

If the general education of the English students is

inferior to that of the German, the English training has in

another respect a great advantage over theirs, inasmuch as

the development of the body has its full importance

assigned to it in England. The English schools are not

only careful fur the education of the intellectual powers of

their students, but attend also to the development of their

bodies in health and strength. The young men spend a

large portion of every day in the parks and gardens sur-

rounding many of the colleges. Bodily exercises of all

kinds, cricket and football, wrestling, gymnastics, riding,

sw imming, rowing, etc., preserve their health and strengthen
their bodily powers. As a result of this the English students

appear, as a general rule, fresher, healthier, and stronger
than their German brethren, who, after having been obliged

to sit on school forms at the gymnasium for 32 hours in the

week, and having been plagued for the rest of their time

with school tasks and private lessons, come to the uni\er-

sity tired and weary, and suffering frequentlv from short-

sightedness, weakness of the chest, and other affections.

The curriculum of medical studies upon which the pro-

fessional education of most English doctors proceeds-

exhibits manv differences at the different seats of traininsf,

but shows in every case a marked preference for the so-

called practical subjects. Leaving certain universities

out of the question, a relatively small amount of time

and labour is given to the preliminary and theoretical

sciences ancillarv to medicine. The extensive subject

of physiology which at the German universities oc-

cupies six hours a week throughout a whole year is

got through in 3-4 lectures a week during six months

by the medical schools of EnHand."^ Practical work in

* But in addition to tlic Ucturcs on physiology which the student has to

attend during two winter sessions there are also physiological demonstrations,

and a course of practical physiology in the suninur session : so the subject is

rcallv dealt with in a satisfactory maniRr.— K. II. I!.
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anatomy or disseclion is carried on only to a limited

extent, as subjects can only be bought at a high price,*

The dealers who used to undertake to supply them

Iiad in former times recourse occasionally to the practice

common in the middle ages of stealing corpses from the

churchyard : some of these resurrection-men even perpe-
trated crimes, when there was a scarcity of subjects, by

compassing the death of people and selling their bodies to

the dissecting-room. The trial of the murderers BURKE
and Hare at Edinburgh, in which the anatomist ROBERT
Knox was involved, brought some horrible details to

light.t It was not till 1832 that the practice of anatomical

dissection in England was made subject to legal rules

and the conditions defined under which it was to be

carried on.

The study of preparations in spirit and of wax models sup-

plements actual dissection. Instruction in the tiieoretical

sciences is limited to the elementary principles and most

important facts, especially in respect of their significance

and use in professional practice. This keen sense of the

practical applicability of acquired knowledge pervades the

entire system of teaching at the medical schools. The

teachers become reconciled to this demand for utilitarian

science and in their lectures always give a prominent place

to the relations borne by the subject to points of practice ;

by this they succeed in arousing and keeping engaged the

attention of the students. In England the medical student

from the first day of his studentship is accustomed to

regard medical practice as the goal which is set before

him. Frequently during his first session he attends the

visits to the wards made by the doctors in the hospital.

The latter sessions are entirely devoted to clinical studies,

the students serving in the wards and the different depart-

* The supply, though not so abundant as on the Continent, is adequate.
—

E. H. H.

t H. Lonsdale: A Sketch of the Life and Writings of Robeut Knox, the

an.'-tomist, London 1870.

L L
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ments of the hospital or attending cases in the neighbour-

hood, writing diet-sheets and prescriptions, keeping case-

books, performing surgical dressings, helping at operations,

etc. When they are engaged on the surgical side of the

hospital they are called
"
dressers," when on the medical,

"
clinical clerks." Whoever is unable to get an appoint-

ment of this kind at the hospital adjoining his medical

school, has an opportunity of finding what he wants at

one of the numerous large country hospitals. Students

are only compelled to remain for 2^ years at the medical

school
; during the rest of the period of studentship they

are at liberty to work at a hospital in the way mentioned.

According to the Medical Act of 1858, 19 corporations

and societies had the right to hold examinations and to

grant permission to practise. These were the Societies

of Physicians, Surgeons and Apothecaries in London,

Edinburgh, Glasgow and Dublin, and the medical faculties

of the universities. The scientific and financial demands

imposed upon candidates by these bodies differ as much as

do the titles and degrees conferred. How this comes

about may be rendered clear by the following examples.
The two highest professional Societies of London, the

Royal College of Physicians and the Royal College of

Surgeons have agreed to hold conjoint examinations, after

the satisfactory passing of which the diplomas of the two

Corporations are granted.^ To be admitted to this ex-

amination the candidate must submit proofs that he has

received instruction in botany, chemistry, materia medica,

and pharmacy, has worked in a chemical laboratory, has

dissected for twelve months, has attended a six-months'

course of lectures on normal human anatomy, another of

the same duration on physiology and histology, and a

three-months' practical course on the two last subjects ;

further, that during six months he has attended lectures on

internal medicine and surgery, and, for three months,

lectures on midwifery and gynaecology, that he has

* This came into furcc on Oct. ist, 1884.
— E. II. II.
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attended at least 20 labours and has received a systematic

introduction to practical medicine in regard to such matters

as the various methods of diagnosis, the examination of

diseased tissues and of excreta, and the use of apparatus
and instruments employed in these investigations; again,

that he has attended a three months' course of pathological

anatomy, has assisted at post-mortem examinations while

engaged in clinical work, has attended lectures on forensic

medicine for three months, and that, for nine months, he

lias been in attendance at the medical and surgical clinics

and altogether has spent two years and a half at a hospital :

he must have been clinical clerk and dresser each for six

months and have acquired practical skill in the perform-
ance of vaccination. The candidate's knowledge is tested

by many examinations, some of which are passed during
the period of studentship. The hrst examination deals

•on the one hand with chemistry, physics, materia medica,

pharmacy and medical botany, on the other with elemen-

tary anatomy and physiology. For the convenience of

candidates it may be divided in two portions which are

held at different times : but the whole must, if possible, be

passed during the tirst year. Six months later the candi-

date has to present himself for the second examination,

"which includes anatomy and physiology, but a more

advanced knowledge of these sciences is required than in

the first examination. In the third and last examination

the subjects are internal medicine, therapeutics, patho-

logical anatomy and general pathology, surgery, surgical

anatomy and pathology, midwifery and gynaecology : some

questions on the subjects of forensic medicine and public

health may be added. This examination, like the first,

may be divided and passed at different times. It must

however not be entered upon earlier than two years after

the second examination. The candidate must be at least

21 years of age. The examinations are partly oral, partly
on paper, and partly again of a practical nature, such as

involves the demonstration of anatomical preparations, the
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examination of patients, the performance of operations on

the dead body, etc.

The candidate who passes these three examinations

receives the license of the Royal College of Physicians
and the membership diploma of the Royal College of

Surgeons.* Equipped witli these certificates he presents

himself to the public as a doctor capable in every respect
and equally trained in all branches of his art. Moreover

each of these two qualifications may be granted bv the

corresponding corporation on its own account : f the

examination in this case is easier, inasmuch as less import-

ance is attached by the one examining body to anatomy
and surgery and by the other to chemistry, physics, physio-

logy and internal medicine.

Other corporations proceed upon the same plan, granting

diplomas in conjunction with other examining bodies or

independently ;
but some boards are satisfied more easily

than others. Thus the Royal College of Physicians of

Edinburgh only requires that the candidate should have

dissected for six months, have attended lectures on physio-

logy for three, the medical clinic for six, and the surgical

for three months. The examination consists of two por-

tions
;

in the first, anatomy, physiology and chemistry, and

in the second, materia medica and pharmacy, general

pathology and pathological anatomy, internal medicine,,

surgery, midwiferv, forensic medicine and clinical medicine

are the subjects in which the candidate's knowledge is

tested.

The Societies of Apothecaries demand of candidates-

that, in addition to having studied medicine, they shall

have devoted special attention to the natural- sciences and

*
Examining Board in England by tlie R. College of Pliys. of London and

IhcR. C. of Surg, of England, London 1884.

f The diploma of Member of the ]i. College of Surgeons is not now granted

.-\j)art
from the license of tiie R. College of Physicians except to students who-

cuninienced their professional studies prior to Oct. ist, 18S4. And the same

may be said iniilulis mutmiilis ot the license of the R. College of Physicians.
—

K. II. H.



ENGLAND.—NORTH AMERICA. 517

to chemistry and pharmacy, and liave worked in a dispen-

sary or a pharmaceutical laboratory. The Societies of

Apothecaries of London and Dublin constitute medical

examining boards.

The apothecaries in England pursue the same course of

study as the doctors and have a license to practise. This

arrangement has probably developed out of the popular
habit—which has existed in all ages

—of seeking the first

medical assistance at the hands of the apothecaries."^

The candidate has a free choice among the examining
boards; he will probably decide upon that one which is

nearest his home or the place where he has been pursuing his

medical studies, or which makes the most moderate claims

on his knowledge and his purse and is respected by the public.

The Englishman will therefore in most cases try to get an

English diploma, the Scotchman a Scotch, and the Irishman

an Irish one : the more of these a man possesses, the greater

the tribute paid to his knowledge and the greater the trust

reposed in him by his patients. His position is still better

if he is received amongst the members of a privileged

medical corporation, receiving the title of " Member "
or

"Fellow" of the same. These titles are granted either

after special examinations or are conferred upon suitable

candidates after election by the Societies. Thus anyone
who wishes to get the title of a Member of the Royal

College of Physicians of London must submit to an

examination which includes the same subjects as the

examination for the license, but goes more deeply into

them. From among the Members of this College the

Fellows are chosen : the latter conduct the affairs of the

College and represent it on public occasions. The Royal

College of Surgeons of England f grants the Fellowship to

those who have earned a right to it by passing two

examinations, of which practical subjects, and especially

* The Society of Apothecaries of London t^^rants a diploma in Medicine,

Surgery, and Midwifery registrable under the Medical Act, 1886.— E. H. H.

t Calendar of the Royal College of Surgeons of England, London 1884.
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anatomy and surgery, constitute the chief part, and also to

those of its members who by their achievements and their

character appear worthy of this distinction."^ Most of the

other medical corporations elect their Members without

imposing the condition of an examination : they, in this

way, always have it in their power to select none but the

ablest and most esteemed representatives of their pro-

fession.

The universities alone are entitled to grant academical

degrees. The conditions under which these are conferred

differ in different places. Yet, as a general rule, the

principle holds good that university examining boards

attach greater importance to a scientific preliminary train-

ing than is the case in most medical corporations. Some

universities, like Oxford and Dublin, even require that

candidates for medical degrees should already have taken

an academical degree in arts.

Whoever wishes to become a Bachelor of Medicine of

Oxford {Baccalaurcus medicinx) must possess the degree

of Bachelor of Arts, which in England has about the same

significance as Doctor of Philosophy in Germany. To
obtain this degree a course of studies of three years' dura-

tion /// Uteris Jnirnanioribiis is required.t The medical

* The Fellowship of the Royal College of Surgeons is however vf>-^ rarely

granted as an honorary distinction.— E. H. H.

f To obtain the B.A. degree the candidate must have resided for i 2 terms

within the university. There are three courses of examinations to choose from—
(i) Responsions (or an Extra-University equivalent). Moderations, Divinity

Examination (or an ecjuivalent), and Final Pass Schools in three subjects.

(ii) Responsions, Moderations, Divinity, and Honours in Liters' Humaniores,

Mathematics, Theology, Oriental Languages, Modern History, juris-

prudence, or any of the subjects of the Natural Science School, viz.,

Chemistry, Physics, Animal Morphology, Animal Physiology, Botany.

(iii) Responsions with an additional subject. Divinity, the Preliminary

Examinations of either the jurisprudence or Natural Science Schools

and Honours in one of the Honour Schools mentioned in tlie preceding

paragraph.

r/t/f
" British Medical journal." Sept. 5, 1891, and the "Oxford University-

Calendar."— E. H. H.
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studies follow upon this, and last for four years. The test

required of the candidate for the degree of Bachelor of

Medicine consists of two examinations, of vvhicli the first

deals with normal human anatomy, comparative anatomy,

physiology, physics, chemistry, and botany; the second

with theoretical and practical medicine, the diseases of

women and children, materia medica, surgery, midwifery,
forensic medicine, and hygiene, and in addition some

passages are set for translation from the medical writings
of the ancients, as, for example, from the Hippokratic

collection, from Galen, Aret.^US, or Celsus, or else from

one of these authors and a medical author of modern times.

The degree of Bachelor of Medicine gives a right to

practise medicine, and only those who possess this degree
can proceed to the Doctorate

; this, however, is not granted
until the candidate has passed three years in medical

[ practice, and has submitted a thesis upon a medical
'

subject."^

In other universities the tests are of a similar nature.

The London University, the examinations of which have

acquired a great reputation for thoroughness, does not

insist upon the candidate for medical degrees possessing a

degree in Arts, but only requires that such candidate shall

have attained a certain proficiency in the natural sciences.

Here the degree of Bachelor of Medicine is granted after

the following examinations have been satisfactorily passed :t

I. The Preliminary Scientific Examination, in which

physics, inorganic chemistry, botany, and zoology are the

subjects ; 2. The Intermediate Examination, which follows

two years after the last-mentioned, and includes anatomy,

physiology with histology, materia medica, pharmaceutical
and organic chemistry ; 3. The Final Examination at the

conclusion of studentship, in which general pathology

* For which a book published within two years of the candidate's application

for the degree may be substituted.— E. H. H.

t Assuming that the Matriculation Examination has been already passed.
—

E. H. H.
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and therapeutics, hygiene, surgery, internal medicine, mid-

wifery, and forensic medicine are dealt with.

These examinations, like those carried on by other

corporations, are partly oral, partly on paper; practical

demonstrations and bedside examinations of patients, etc.,

are also made use of. Here also, as with the other

privileged medical bodies, certificates are required of the

candidates testifying that they have attended certain

lectures and courses of instruction, clinics, and hospital

practice.

The degree of Bachelor of Medicine is the necessary

preliminary to the other medical degrees. The doctorate

'is granted after some years have been passed in practice,

and after a further examination in the various branches of

medicine. Even the surgical degrees are only conferred on

those who have passed the examinations required for the

degree of Bachelor of Medicine. The degree of Bachelor

of Surgery is obtained by passing an examination which

deals principally with surgical anatomy and pathology,

operative surgery, and the instruments used. The degree
of Master in Surgery is conferred on anyone who being
a Bachelor of Surgery has spent two to five years in the

practice of surgery, either in a hospital or independently,
and who succeeds in passing a further examination in the

subjects above-mentioned. In the same way most other

university examining bodies in granting surgical degrees

impose the condition that the candidate must be legally

qualified to practise as a doctor. At the Universities of

Durham and St. Andrew's a rule exists enabling doctors

who have been in practice for 15 years, and are over forty

years of age, to proceed to the degree of Doctor of

Medicine b)- payment of 50 guineas after a comparatively

very easy examination.

The statistics of the results of examinations afford some

opportunity of forming a judgment upon the importance
and activity of the different examining bodies, and upon
the localities selected by the majority of English doctors in
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which to prosecute their studies. We find that in the five

several years, 1 876-1880, at the University of Oxford, 6,

10) 5) 6, 7 candidates received the degree of Bachelor of

Medicine, and i, i, o, 2, 2 that of Doctor of Medicine;

these numbers at Cambridge were, 13, 7, 9, 13, 16 and 5, 2,

6, 9, 7 ;
at Durham, 2, 7, 9, 19, 13 and 2, 3, i, 11, 10, while

o, o, 2, 7, 4, took the degree of Master of Surgery ; at the

University of London the degree of Bachelor of Medicine

was conferred on 23, 22, 25, 34, 39, that of Doctor on

1 1, 8, 6, 12, 18; that of Bachelor of Surgery on 7, 3, 6, 6, 8
;

and that of Master of Surgery on i, 1,0,0,1; during
these years the Royal College of Physicians of London

granted 90, 97, 68, 108, 79 candidates the license to

practise, made 25, 23, 20, 14, 18 Members, and 12, 9, 13, 12,

12 Fellows; the Royal College of Surgeons of England
conferred the Membership on 406, 393, 361, 420, 404

candidates, and the Fellowship on 29, 36, 21, 18, 30, giving
also the license to practise dentistry to 20, 27, 27, 17, 19

candidates
;

while the Society of Apothecaries licensed

257, 206, 223, 216, 228 to practise medicine. The

University of Edinburgh during the same period made 86,

108, 115, 98, 134 Bachelors, 20, 34, 30, 33, 29 Doctors of

Medicine, and 80, 100, 106, 98, 129 Masters in Surgery;
at the Glasgow University these three categories were

represented by 58, 62, 59, 57, 74; 2t„ 20, 11, 12, 16; 54,

56, 57, 54, 66; at Aberdeen by 41, 34, 57, 51, 48; 32, 46,

30, 25, 35 ; 41, 34, 55, 48, 48 ;
at St. Andrew's by i, 2, i,

o, 3 ; 10, 10, 10, 10, II, the first group in this case repre-

sentinof both Bachelors of Medicine and Masters of

Surgery. The Royal College of Physicians of Edinburgh

gave its license to 114, 99, 114, 145, 137, and in conjunc-
tion with the Royal College of Surgeons of Edinburgh to

85, 116, 160, 156, 162, further in conjunction with the

Faculty of Physicians and Surgeons of Glasgow to 22, 13,

21, 27, 30, and the same body made 23, 18, 2^, 19, 20

Members, and 9, 11, 8, 6, 9 Fellows; the Royal College of

Surgeons of Edinburgii elected 27, 31, 30, 41, 44 Fellows;
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and the Faculty of Physicians and Surgeons of Glasgow
conferred the license on 63, 34, 55, 71. 73, and the Fellow-

ship on 15, 23, 10, 3, 5 candidates. The University of

Dubl'in granted the license in medicine to 3, 2, o, 2, 4, that

in Surgery to i, 2, o, o, 3 candidates, and created 36, 44,

29, 2g, 40 Bachelors, and 20, 17, 14, 15, 10 Doctors of

Medicine, 20, 18, 23, 23, 28 Bachelors, and 8, 5, 3, 3, i

Masters of Surgery. The Queen's (now Royal) University
of Ireland created 53, 44, 47, 55, 64 Doctors of Medicine,

and 47, 35, 35, 34, 44 Masters of Surgery; the King's and

Queen's College of Physicians in Ireland gave the license

in midwifery to 99, 8g, 7''9, 76, 78, and in medicine to 108,

86, 78, 88, 105, and elected 5, 2, o, 3, 4 Fellows; the

Royal College of Surgeons in Ireland gave the license in

midwifery to 11, 8, 10, 9, 10, and in medicine to 97, 99,.

106, 122, 103, and made 13, 5, 6, 15, 14 Fellows
;

the

Apothecaries' Hall of Ireland licensed 22, 24, 23, 34, 42
candidates. These figures show that the number of doctors

who pass university examinations as compared with the

number getting licenses from the medical corporations is

in England approximately as i to 8, in Scotland as 4 to 3,

and in Ireland as i to 2.

To distinguish the various degrees and qualifications

short forms are employed as is the case generally with titles

in England. Thus F.R.C.P. means Fellow of the Roval

College of Physicians; M.R.C.S., Member of the Royal

College of Surgeons ; L.S.A., Licentiate of the Society
of Apothecaries; M.B., Bachelor of Medicine; M.S.,.

Master of Surgery; M.D., Doctor of Medicine; to this is

generally added the name of the university from which the

degree has been obtained. The English public knows the

value and significance of the different kinds of medical

diplomas existing in the country, and is reminded upon
these points by the differences in the professional fees,, p
which are regulated bv custom.''^

* Amongst general practiiioners the fees are to a large extent regulated by

the house rental of patients.
—E. H. H.
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If England has not always followed the progress made by
other countries in regard to systematic medical instruction^

she, on the other hand, has rendered the great service of

creating the first satisfactory system of sanitary govern-
ment. By the Public Health Act of 1875, the whole land

was divided into sanitary districts presided over by local

authorities. These have to take care that drainage, build-

ing operations, public and private privies, the cleansing of

the streets, the drinking water supply, the food, under-

ground dwelling places, inns, hospitals, graveyards,

factories, etc., are conformable to the principles of public

health, and they elect sanitary officers to supervise and to

take any necessary action in these matters. Whoever

desires an appointment of this kind must be legally

qualified to practise.

At most universities and examiningr boards examinations

are held and diplomas granted in sanitary science. It is of

advantage for anyone desirous of occupying the position

of medical officer of health to possess such a certificate of

proficiency in sanitary science.

This organization is founded upon the principle of self-

government, and may be expected to yield important
results in a country the people of which have for centuries

been accustomed to manage their own affairs, are in

possession of abundant national wealth, and understand

the advantage of a rational care for the public health.

[Before being permitted to register the commencement of

medical study it is necessary for the student to have passed
a preliminary examination in the subjects of general
education as specified in the following list :

—
(i.) English

language; (2.) Latin; (3.) Arithmetic, algebra, and EuCLID;

(4.) Elementary mechanics
; (5.) Either Greek, French,

German, Italian, logic, botany, zoology, or chemistry. For

the London student these requirements are satisfied by his

passing the matriculation of the l^niversity of London, the
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examination in arts of the Apothecaries' Society of London
or the professional preliminary examination of the College
of Preceptors. Examinations of British and Colonial

universities are accepted by the General Medical Council if

the above-mentioned subjects are shown to have been in-

cluded. Students who propose to obtain medical degrees
in the University of London should pass both the matricu-

lation and the preliminary scientific examinations before

commencing their regular medical studies.

The following course of study is recommended at one of

the chief Metropolitan schools for a student who enters in

October, intending to obtain the double qualification of the

''Conjoint Board'" (L.R.C.P. Lond. and M.R.C.S. Eng.).
It should be premised that the winter session extends from

October ist to March 31st, and the summer session from

May ist to July 3Tst.

First Winter Session.—Lectures, etc. : Anatomy,

Physiology, Chemistry, and Physics. Anatomical and

Physiological Demonstrations. Dissections. Examina-
tions : "Sessional'' at Medical School in December and in

March. Part III. (Elementary Anatomy and Physiology) of

the First Examination of the "
Conjoint Board "

in March.

First Summer Session.—Lectures, etc. -. Materia

Medica, Practical Chemistry, and Practical Physiology.
Exatninations : "Sessional" in July, and Parts I. and IL

of the " First Conjoint."

Second Winter Session.—Lectures, etc. .• Anatomy
and Physiology, with Demonstrations and Dissections.

Tutorial Class in Anatomy. Hospital Practice, Medical

and Surgical. Examinations: "Sessional" in December

and in March; "Tests" and "Second Conjoint" in March.

wSeconi) Summer Session.—Lectures, etc. .• Hospital

Practice, Medical and Surgical. Midwifery. Practical

Surgery. Exami)iatio)is : Sessional in July. The course

of instruction in Elementary Clinical Medicine to be

attended by Candidates for Out-Patient Clinical Clerk-

ships. I
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Third Winter Sessios.— Leefn res, etc.: Hospital

Practice, Medical and Surgical. Medicine, Surgery, and

Surgical Pathology, Practical Surgery, Practical Course of

Pathological Anatomy. Examinations : "Sessional" in

December and March. Clinical Clerkship (if not held

during July, August, and September) and Dressership in

the Out-Patient Departments. Maternity cases may be

attended at any time after the Lectures on Midwifery of the

Second Summer.

Third Summer Session.—Lectures, etc. : Hospital

Practice, Medical and Surgical, with Clerkship or Dresser-

ship. Pathological Anatomy, Forensic Medicine, Ophthal-

mology. Examination :
" Sessional

"
in July.

Fourth Winter Session.—Lectures, etc. . Hospital

Practice, Medical and Surgical, the special departments
and post-mortem examinations. Clerkship or Dressership
in special departments and post-mortem room. Instruction

in Vaccination. Practical Course of Pathological Anatomy
(if not taken in third winter). Clinical Lectures on Medi-

cine, Surgery, and Diseases of Women. Obstetric Demon-
strations. Diseases of Eye.
Fourth Summer Session.—Lectures, etc. .• Hospital

Practice, Medical and Surgical, and special departments.
Clinical Medicine, Clinical Surgery, Mental Disease, Public

Health and Sanitary Science. Tutorial Classes in Surgery,
with operations on the dead body. Examination :

" Final

Conjoint" in Medicine, Surgery, and Midwifery. NOTE.—
The three subjects may be taken at one examination.^'

When to such a scheme of work as this students add, as they
often do, such supererogatory labours as are involved in the

preparation for the very exacting First Fellowship examina-

tion, in the tenure of junior demonstratorships, and in assist-

ing general practitioners in dispensing" and book-keeping,
it can be easily understood that their time is fully taken up,

and that it behoves them to take care that the mental tension

is regularly relaxed by appropriate recreation.

* See St. Thomas's Hospital Medical School Prospectus, 1890-91.
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Those who desire to get a degree of M.D. have the oppor-

tunity of acquiring it at one of eleven universities in the

United Kingdom : Oxford, Cambridge, London, Durham,

Victoria, Edinburgh, Glasgow, Aberdeen, St. Andrew's,

Dublin, Royal. The University College of Medicine, New-
castle-on-Tyne, is affiliated to Durham University. The

colleges of the Victoria University are Owen's College,

Manchester; University College, Liverpool ;
and Yorkshire

College, Leeds.

The School of Physic of Trinity College is the chief

training ground for students of Dublin University ; some,

however, instead of studying at this their own school, take

out their courses at the Carmichael College or the College
of Surgeons. The Royal University of Ireland, like the

London University, is a purely examining body.
In spite of these numerous universities the conditions of

residence and other causes conspire to induce many qualified

practitioners to take the more rapidly procurable medical

doctorate of the University of Brussels.

However much or little there may be in a name there

is no doubt that among the laity in England the letters

M.D. form a combination to conjure with. The London

student is at a peculiar disadvantage in regard to graduating
in medicine inasmuch as the only degree-granting body in

London—the London University
—has by the duration and

severity of the curriculum placed its doctorate out of the

reach of the large majority of students.

On the other hand, as may be seen from the figures on a

previous page, the Scotch student in his own country has

facilities for taking this degree, of which he does not fail to

avail himself, and the same may be said, though to a smaller

extent, of the Irish student. A medical graduate of

(jlasgow or of the Royal University of Ireland occupies
thus in the eyes of the public a favoured position as

compared with a licentiate of the Royal Metropolitan

Colleges or of the Apothecaries' Hall out of all proportion to

the difference in their professional education. }
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The Report of the Royal Commission on Higher Educa-

tion in London gave official sanction to these complaints,

declaring ihat " the demand for degrees attainable in

London more easily than at present is a legitimate one,

and it is desirable to provide for that want in some

proper manner." The Royal Commissioners were of

opinion that the doctorate of the London University is an
" honours" degree and that it is desirable that there should

be in London a "pass" degree attainable, while at the

same time they unanimously rejected the application of the

Royal Colleges of Physicians and Surgeons for powers to

confer degrees.
The London student wants a "

pass
"

degree granted on

terms similar to those on which such degrees are given in

Scotland and the provinces. It is quite easy to understand

that the Convocation of London University objects to any
measure which would tend in the slightest degree to

depreciate the value of the degrees of which the graduates
of that University are just4y proud.

How the legitimate grievance of the London student will

ultimately be removed is not apparent. A joint request
from such powerful Corporations as the College of

Physicians, the College of Surgeons, and the Society of

Apothecaries, for a Charter empowering them to grant
medical degrees could hardly be refused by Government,
and would solve the difficulty : this combination, is, how-

ever, just what it is difficult to secure. The, exclusion of

the Society of Apothecaries in any scheme for securing to

the London Medical Corporations an extension of privileges
in the way of granting degrees is to be deprecated as

unjust and impolitic : unjust, as taking no account of the

good work done by that Society in the past or of the

continually improving character of its examinations
;

impolitic, for the inevitable result would be the competi-
tion, instead of the co- operation, of an examining body
entitled to grant licenses in the three chief branches of

practice.
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The formation of a Teaching University, independent of

the University of I.ondon (and in which King's and

University Colleges would occupy a prominent position),

has for long been held to be urgently demanded by manv
interested in the higher education.

During the present year an important step has been taken

towards satisfying these requirements bv the foundation in

and for London of the Albert University by virtue of her

Majesty's prerogative. In it University and King's Colleges
are to be colleges of all faculties, and the ten chief medical

schools of London, including the London Medical School

for Women, are to be colleges of medicine. No medical

degree is to be conferred on any person who shall not pre-

viously have obtained a qualification for registration under

the Medical Acts. The medical schools are to be repre-

sented on the Council by one member for each school, while

King's and University Colleges are to be each represented

on it bv thret? members
;

the Council is empowered ta

provide for the representation of the Royal Colleges of

Physicians and Surgeons should they signify to the Chan-

cellor their desire to be so represented, and is also at

liberty to assign, should it tliink Ht, a place or places to a

member or members nominated by the Society of Apothe-
caries. Periods of residence and study, and examinations

at other universities in the Queen's dominions, are to be

recognized as equivalent to such periods of studv at the

Albert University as the Council shall determine from time

to time. The growth and development of this youngest
member of the academical family cannot fail to influence

education in general and medical education particularly.

Certain resolutions were passed by the General Medical

Council on June 5th and 6th, 1890, which will become

obligatory on every medical student who begins his medical

studies after January ist, 1892. In regard to medical

education they ordain that professional study shall last for

five years ; the first yviiv may he passed at a university or

teaching institution where physics, chemistry, and biology
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are taught ; the fifth year should be devoted to clinical work,

but of it the student may pass six months as pupil to a

registered practitioner whose opportunities of imparting

practical knowledge are considered satisfactory by the

medical authorities. The remaining resolutions are framed

with the object of securing for the student a thorough and

complete training in practical and clinical work.

In regard to professional examination the resolutions

require that the time devoted to the practical part of all

examinations should be extended
;
that the examination in

physics, chemistry and biology should be passed before

the be«;innincr of the second winter session ; that there

should be three professional examinations (antecedent to

the Final Examination) which should be passed before the

final year intended for clinical work
;
that the Final Exami-

nation must not be passed before the close of the fifth year
of medical study.

In addition to the twelve Metropolitan Schools having
a complete curriculum (in which number is included the

London Medical School for Women) there are in London
no less than thirty Ancillary Schools of Medicine in which

departmental or preparatory subjects are taught. In the

provinces, Birmingham, Bristol, Cambridge, Newcastle-on-

Tyne, Leeds, Liverpool, Manchester, Oxford and Sheffield

contain hospitals and medical schools.

In Scotland there are four University Schools of Medicine
—

Edinburgh, Glasgow, Aberdeen and St. Andrew's. Uni-

versity College, Dundee, now forms part of St. Andrew's.

Clinical instruction is ^iven at the Ro\'al Infirmarv, Edin-

burgh, in medicine and surgery and in the various speciali-

ties. Clinical lectures and instruction are also oriven at the

Edinburgh Eye, Ear and Throat Infirmary. At Glasgow
the Western Infirmary, the Royal Hospital for Sick Chil-

dren, the Hospital and Dispensary for Diseases of the

Ear, and the Ophthalmic Institution subserve clinical

instruction. This is likewise imparted at the Aberdeen

Royal Infirmary and the Aberdeen Royal Lunatic

M M
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Asylum, in the latter institution during three months in

summer.

The School of Edinburgh enjoys present popularity and

historic renown and attracts not only Scotch but English
and Colonial students in great numbers.

Some of the most prominent members of the staffs of

London Hospitals have been trained and have graduated in

Scotland and the services rendered by them to clinical in-

struction in the London schools are of the highest character.

The clinical teaching of the late Dr. MURCHISO.N at St.

Thomas's Hospital was of European celebrity and in

thorough harmony with the traditions of the Scottish

school.

There are several centres of medical education in Ireland.

Those in Dublin enjoy great repute and are much frequented,

especially the School of Physic of Trinity College and the

Ledwich School, at the latter of which night tuition is given.

The Rotunda Hospital at Dublin constitutes one of the

most important schools of obstetrics and gynaecology in

the world. The School of the Royal College of Surgeons
and the Carmichael School have recently improved their

accommodation for students and their appliances for

teaching. At the Mater Misericordiae Hospital, the largest

in Dublin, at Sir Patrick Dun's Hospital, the Adelaide

Medical and Surgical Hospitals and other hospitals and

dispensaries opportunities are afforded for clinical work

and clinical instruction is given.

In the prosperous town of Belfast the Queen's College
School of Medicine affords facilities for acquiring a first-

rate medical education. Here the courses of instruction are

framed with a view to the requirements of those intending
to present themselves for degrees at the Royal University
of Ireland, but are nevertheless quite litted for preparation
for other qualifications. The social and scenic surroundings
are all that could be desired while the cost of education

and living is moderate. Cork also possesses a medical

school and hospitals affording good opportunities of study,
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especially it the student has in view the degrees of the

Royal University.

Anvone who is on the Medical Register is entitled to

practise as a dentist but it is usual and advantageous to

take a special dental diploma and to become L.D.S. or a

Licentiate in Dental Surgery. This qualification can be

obtained by itself but it is better if the student can see

his way to taking the medical and surgical qualification

of the conjoint board in addition. The special studies

required for the dental diploma are: two courses of dental

anatomy and physiology human and comparative ;
two

courses of dental suro-erv ;
two courses of dental mechanics

;

one course of metallurgy ; practice of dental surgery in a

recognized school for two years ;
and an apprenticeship in

dental mechanics to a competent practitioner.

The conditions of admission into the Army Medical Ser-

\\ce are that the candidate should be between the ages
of twenty-one and twenty-eight, and in good health, that

his parents should be of unmixed European blood, that he

should possess the double qualification to practise medicine

and surgery, be registered under the Medical Act, and

furnish satisfactory certificates as to character. He has

then to undergo a competitive examination. The subjects

are (i.) Compulsory and (ii.) Voluntary. The former include

anatomy and physiology, surgery, medicine with therapeutics

and diseases of women and children, chemistry and pharmacy
and a practical knowledge of drugs. By this part of the

examination the eligibility of the candidate for admission

into the service is determined. The voluntary subjects are

French, German, comparative anatomy, zoology, natural

philosophy, physical geography, and botany.

The conditions of entrance into the Indian Medical

Service are similar, with the exception that the age limits

are twenty-two and twenty-eight, and it is only required

that the candidates should be natural-born subjects of her

Majesty. Among the voluntary subjects in the examina-

tion for the Indian service Hindustani is included.
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The successful candidates now proceed to Xetley to go

through a four months' course of instruction in military

surgery, medicine and hygiene. They then pass a final

examination, and their position on the list of those recom-

mended for commissions is determined by the combined

results of the competitive and final examinations. The

surgeons of the British Medical Service then pass to Alder-

shot for instruction in ambulance drill and equitation.

A further examination has to be passed on promotion to

the rank of surgeon-major : this is with a view of testing

the surgeon in such branches of knowledge as are essential

to his continued efficiency as a medical officer.

The conditions of admission into the Xaval IMedical

Service resemble those for the army. After passing the

competitive examination in London the successful candi-

date receives a commission as surgeon in the Royal Navy,
and undergoes a course of naval hvgiene at Haslar

Hospital.

A further examination has to be passed on promotion to

the rank of staff-surgeon.

The special departments in the London Hospitals are

now most ably administered and opportunities are afforded

to students of holding minor appointments in them. In

addition lo clinical teaching in the wards, clinical lectures,

are given on cases of especial interest by the physicians

and surgeons at frequent intervals.

The beautifully exhibited and carefully catalogued

pathological specimens in the museums afford unrivalled

opportunities for study : while practical research in physi-

ology and bacteriology has of late years become an estab-

lished feature at many medical schools.

The rapid advance in therapeutics which is a charac-

teristic of the present time, has made it desirable that the

qualified practitioner should be placed in a position to

acquaint himself with new methods of treatment, and

facilities are afforded him for this in the courses of post-

irraduate lectures which have recentlv been instituted and
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which are delivered by men of eminence in the various

specialities.

The addresses given at the Annual Meetings of the

British Medical Association—held in different cities and

towns of the United Kingdom—as well as the papers read

before branch meetings of the same Association help to

keep the practising doctor abreast of recent inventions and

discoveries bearing upon his work.

The Harveian and Hunterian orations delivered once a

year urbi et orbi while honouring the illustrious dead are

eminently calculated by the high standard of rhetoric and

of learning which frequently characterizes them, to inspire

and instruct the living.

The advances made in the education of doctors in Eng-
land within the present century has been accompanied by
a continual improvement in the nursing staff of hospitals.

The cleanliness and order of a ward in an English hospital

are the outcome to a large extent of the high intellectual

and moral standard required and found in the superintend-

ing and subordinate nurses. How far this happy result

has been contributed to by the example and teaching of one

devoted lady is a matter well known to her contemporaries
and will not be forgotten by posterity. The lessons learnt

among the sick and wounded of the Crimean war have

borne rich fruit in more peaceful scenes.

Thoroughness and practical efficiency are the distinguish-

ing features of English medical teaching of the present

day : every effort is made to make examinations of an

objective character and high consideration is given to

practical work in all branches. The example set by the

metropolitan and provincial schools tends in an ever-

increasing degree to be followed by the centres of study in

India, by those of Sydney and Melbourne, Quebec and

Montreal.

How our hospitals, supported by voluntary contributions,

liable to abuses as they undoubtedly are, in common with

other human arrangements, impress the foreigner, may be
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exemplified by a passage written five years ago by the

author of this work. Speaking of the English hospitals^

he says,
" In the erection and maintenance of these insti-

tutions the benevolence of the English people is most

strikingly shown, while a brilliant example is set for the

imitation of other nations."]

The system of medical instruction prevalent in England
has been imitated not only in those parts of the transatlantic

continent which are under her rule, but wherever the English

language and English culture prevail.

In the United States of America medical teaching-

is also a matter of private enterprise. Several doctors

living in the same locality unite for the purpose of impart-

ing instruction in medicine, and give their pupils testi-

monials of proficiency. No one makes inquiries as to the

qualifications of the teachers, or as to the result of their

teaching. These schools consequently differ exceedingly
in merit. According to a list made in the year 1882 there

were in the United States at that time 114 medical schools

and 13,321 students.

Some medical schools enjoy, and justlv so, a high reputa-

'on. Such are the New York College of Physicians and

Surgeons, founded in 1791, the Universitv Medical College,

which has existed since 1841, the Bellevue Hospital College

at New York, the Massachusetts Medical College at Boston,

and the Rush Medical College at Chicago. Along with

these, however, there exist others wliich occupy a low

position both intellectually and morally. The scandalous

traffic carried on by many faculties in doctor's diplomas is

well known. A newspaper of Philadelphia—where the

abuse could be studied at its source—made a few years ago
some incredible revelations upon this subject.*" It is, there-

* " A Doctor-Factory makiiiij full-ficdsjed physicians for sevcnly-fivc dollars
'*

in the Philadelphia Record, 28ih Feb., 1880.
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fore, not a matter for surprise that American degrees in

medicine should be regarded with distrust in Europe, and

placed in the same category as those amiable but meaning-
less distinctions ^vhich are conferred on people dancing the

cotillon.

The education of the American doctors is, as a general

rule, inferior to that of their European colleagues. Presi-

dent Eliot thus expressed himself in a report (1871-2) :
—

"
It is fearful to think of the ignorance and incompetence

of most American doctors who have graduated at American

schools. They poison, maim, and do men to death in

various ways, and are unable to save liie or preserve
health."^'" The skilled doctors found in America are in

many cases of European origin, or at least have studied in

Europe. Yet some departments of medical science, such as

gynaecology and dentistry, have been prosecuted with great

success in the medical schools of North America. More-

over, a gratifying endeavour is now everywhere being made

to do away with the existing disabilities, and to introduce

improvements into the system of medical education,

following European models.

FRANXE.

While in England and America the principle that the

State should not concern itself with thinors which can be

equally well managed without its aid, is generally followed,

the very opposite is the case in France. There the ruling

powers feel themselves called upon continually to exercise

a strict supervision over everything that takes place. Both

the system of medical teaching and medical practice have

been subjected to minute regulations at the hands of

the authorities. C)nlv in the davs of the o-reat re\olution

was this principle departed from : at that time, instead of

* Revue interiiat. de renseignemciit, Paris 1882, iv, p. 550.
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parental protection degenerating at times into a paltry-

pedantry being extended to the profession, an unlimited free-

dom was permitted which led in the direction of anarchy.
The doctors took an active part in the mighty political

movements of that time.^ Seventeen members of the

profession belonged to the National Assembly, among them

GuiLLOTIN—the inventor of the decapitating machine

named after himf—a politician of very moderate views, and

J. G. Gallot. p. Blin, Salles, Beauvais de Preaux and

others. In the Legislative Body of 1791 there were 22

doctors, among them the celebrated surgeon TENON
;

in

the National Convention of 1 792. 39 seats were occupied

by medical practitioners of whom Baraillon, Panvilliers,
R. Eschasseriaux, A. Fourcrov, AI. A. Baudot, Levas-

SEUR the obstetrician, E. LacOSTE and Marat were the

best known. When the Terrorists commenced their ghastly

proceedings and celebrated their revolting and sanguinary

orgies, the medical profession had to lament the sacrifice of

numerous victims
; 104 cf its members were executed and

328 physicians and 540 surgeons were banished from

France. Pierre Desallt, while holding his clinic in the

Hotel Dieu, was seized in the midst of his pupils and cast

into prison. But thanks to the energy of his friend

Fourcrov, who found effective support in the Press,

DesAULT was soon again set at liberty.

LaxoisIER, the great chemist, was not so fortunate. He
died on the scaffold, although Hallk had in touching words

reminded his persecutors of the imperishable services

rendered by him to science. Nous n'avons pas besoin de

savants, was the reply of the president of the Court
;
the

sentence of death was carried into effect and thereby
France was robbed of one of her greatest men.

Men of learning were not wanted and science was not in

* C. Sauckrotte : Les me'decins pendant la revolution, Paris 1887.

t Professor Pusciimann requests mc (Oct. 1891) to correct this statement.

He says "this machine was not invented by Guillotin, having been used

during the middle ages in Germany, Scotland and Italy ; he only advised the

I'rcnch Parlianunt to make use of it."— E. 11. H.
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request. The smoky atmosphere of political fanaticism

stifled the nobler emotions of humanity, and its devastating
flame laid low all higher intellectual aspirations.

The system of medical education was pressingly in need

of reform. Of the i8 medical schools possessed by France

at the outbreak of the revolution scarcely one-half of them

were known outside the towns in which they were

situated and only those of Paris and Montpellier enjoyed

any great reputation. The arrangements of the French

medical faculties were inferior to those of other countries,

and the French hospitals were on account of their unsanitary
condition positively a by-word of reproach. The legisla-

ture interested itself in these questions.* A Bill introduced

in 1790 contained many admirable suggestions for a re-

organization of medical teaching ;
thus it was demanded

that both in teaching and in the examinations the French

tongue should be exclusively used, that there should be

perfect freedom given to the professors in teaching their

subjects, that the lectures should be gratis, that there

should no longer be any fixed duration of studentship, that

the professors should be appointed by competition, etc.

Instead of the 18 medical schools there were to be only
four medical faculties, in Pans, Montpellier, Bordeaux, and

Strassburg, but each of these was to be provided with at

least 12 professorial chairs, and, in addition, in every

department there was to be a lower order of medical

school associated with a hospital.+ Unfortunately these

proposals never came to be the subject of debate.

\\ hen radicalism came to be the dominant influence in

the State men were no longer satisfied with improving the

existing arrangements, but demanded their complete
abolition. The place previously occupied by reform was

now taken by revolution, qui vint tout renverser depuis le

trone du roi de France jusqu' a I'huvible chaire du pro-

* L. LiARO in the Revue internat. de renseignement, Paris 1887. T. xiv, p_

409 tt seq.

t Dreifls-Brisac in the Rtvue Internationale de I'enseignement, Paris

1881, ii, 555 el seq.
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fesseur ct la banquette de /'etudiant, as Sabatier says.

By the law of the i8th August, 1792, all universities^

faculties, and medical schools were abolished
;
and for this

act next to no compensation was given. In medicine as

in theology, morals, and other things a desire was shown

to retrograde to the primitive condition of mankind. It

was hoped thus to reintroduce the conditions which

obtained in the times of the ancient Greek philosophers ;

all that was really done was to open the gates to supersti-

tion and impudent quackery. The mistakes and deficiencies

of scientific medicine were ridiculouslv exaggerated and

W'ere made use of for drawing up a heavy indictment

against its representatives. In the National Convention a

speaker rose to the sublime height of declaring that doctors

should be dealt with like priests
—both alike being mere

jugglers.^ The wars carried on bv the Republic soon^

however, became the means of demonstrating how

necessary and useful doctors are. When it was com-

municated to the National Convention that the army had

lost about 600 doctors within 18 months, and that the

troops in the Eastern Pyrenees were almost entirely devoid

of medical assistance, it was decided to reopen i-ome of the

medical schools. By a law of the 14th of Frimaire, year
III. (4th December, 1794) three medical schools were

established at Paris, Montpellier, and Strassburg ; they
w'ere called ecoles de sante. They were at first intended

only a fo)-incr les O'fficiers dc saute pour le service des

hopitaux et spicialemeut des Jiopitaux uiilitaires et de

marine. Every district of the country sent a pupil to these

military schools of medicine, and there, at the expense of

the State, he studied medicine for three years. At Paris

there were 300 students, at Montpellier 150, and at Strass-

burg 100.

The need of educated medical practitioners, however,

soon led to civilian students, not su{)ported by the State^

being admitted for the purpose of receiving instruction.

In I
79*^)

the medical school at Paris was reorganized and

*
1'. FitANK, up, cil., vi, I, Ablh., S. 221.
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provided with twelve professorships as follows : (i)

anatomy and physiology ; (2) medical chemistry and

pharmacy ; (3) medical physics and hygiene ; (4) surgical

pathology; (5) pathology of internal diseases
; (6) natural,

history in its bearings on medicine ; (7) the art of surgical

operations ; (8) clinical surgery ; (g) clinical medicine
;

(10) clinique de perfectionnement ; (11) obstetrics; (12)

history of medicine and forensic medicine. In addition the

director of the establishment gave lectures "
upon the

Hippokratic methods of treating acute diseases," and
"
upon rare cases of disease collected from history and

practice," while the librarian gave a course of bibliography
and subjected medical literature to a critical review.*

Among the teachers were Sabatier. Chopart, Pinel,

CORVISART, BaUDELOOUE, LaSSUS, and P. A. O. MahON,
the last of whom held the professorship of the history of

medicine. In 1799, it was proposed to create two new

professorships, one of pathological anatomy the other of

''

philosophie medicale
;

"
but this suggestion was not

carried into effect. In I79<S, an " ecole pratique" was

associated with the institution, and there the students had

opportunities of practising dissection. Clinics of various

kinds dealt with their education at the bedside in the

practical treatment of patients, and for some diseases—
sexual disorders for instance—special establishments were

founded. Instruction was given gratis, and by a law of the

22nd of \'ent6se, year X., was made accessible to everyone ;.

but for the sake of propriety, only medical students were

allowed to attend the clinics. f

The medical school of Paris, under these conditions, rose

rapidly in reputation, and in 1799 numbered 1,500 students.

Examinations in the most important subjects taught ensued

upon the conclusion of the period of study : these, how-

ever, were by no means compulsory.

* A. DE Beauchamp: Recueil des lois et reglements sur renseignement

supuiieur, Paris 1 880-8 _v

t E. Beaussire : La liberie d'enseignenient et runiversite sous la troisieme

republique, Paris 1884.
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Besides the regular practitioners who had enjoyed a

systematic education at the schools of Paris, Montpellier,

and Strassburg, there existed a great multitude of quacks.

Everyone might practise medicine
;
no one had any need of

license or diploma. The state of things which was thus

developed was sharply criticised by FOL'RCRO\'—at that time

at the head of all affairs connected with public instruction

—in a report drawn up by him, and dated 7th of Germinal,

year XI. "La vie des citoyens," said he, "est entre les

mains d'/ioniiiies avides autant qu'ignorants. L'eiiipirisme

le plus daiigereux, le charlatanisme le plus dehonte,

abusent partout de la credulite et de la bonne foi. Auciine

preuve de savoir et d'habilite n'est exige'e. Les cam-

pagnes et les villes sont egalement infectees de charlatans

qui distribuent les poisons et la viort avec une audace que
les anciennes Ids ne peuvent plus reprimer. Les pratiques
les plus nieurtrieres ant pris la place des principes de I'art

des accouchements. Des rebouteurs et des meges impudents
abusent du titre d'officier de sante pour couvrir leur igno-

rance et leur avidite !
'"^

The law of the 19th of Ventose, year XI. (loth March,

1803), abolished these abuses by making the permission to

practise medicine dependent upon passing satisfactorily cer-

tain examinations which were introduced for this very pur-

pose, and which included anatomy and physiology, pathology
and nosology, materia medica, pharmacy and chemistry,

hygiene and forensic medicine, midwifery, surgery, and

internal medicine. The student's knowledge of anatomy
was tested by requiring him to put up a preparation, while

the examination in the practice of medicine took place at

the bedside. Two different classes of practitioners were

established, namely— (i.) Doctors of Medicine and Surgery;
and (ii.) Officiers de Sante. \Mioever aspired to the diploma
of doctor had to pass through the Lycee training before

applying himself to the study of medicine, and then to

occupy himself with the latter for four years.

* Renk Roi.anu: Les nictlecms et la loi (iu 19 Ventdse, an XI, Paris 1883.
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The Officiers de Sante formed an inferior class of prac-
titioners. Thev were not bound to furnish any proof of

having received a general education, and they were per-
mitted to engage in medical practice after only three years

study at a medical school. But they also might be excused

any such study, and it sufficed if they spent five years'

working at a hospital, or six years in the service of a doctor.

The examination which they passed dealt with anatomv,

the elements of medicine, materia medica, and sursrerv, and

was carried on exclusively in French. The doctors were

allowed to settle down anywhere, the Officiers de Sante

only in the country and in the department in which thev

were licensed to practise. They were, moreover, obliged in

serious cases of illness and in the greater operations to call

a doctor into consultation.

Carret, the legislator, apologized for the establishment

of this class of practitioners in the following words :

" Les

habitants des carnpagnes ayant des mceurs plus pures que
celles des villes, out des maladies plus simples qui exigent

par ce motif moins d'instructions et moins d'apprets."
The Officiers de Sante were trained chiefly at the hospital

schools which came into existence in several towns of

France, and received a definite organization under the

name of ecoles secondaires.

The lower class of apothecaries also received the requisite

instruction at these establishments, while for the pharma-
ceutists of the first class three special schools were founded

at Paris, Montpellier, and Strassburg which were, in many
respects, in close relation with the medical schools at those

places. The schools of medicine last mentioned were in

1808 once more promoted to the position of medical facul-

ties, and were incorporated with the University of France.

This creation of Napoleon was not a university in our

[sense of the word, but, as it were, the headquarters of all

the establishments and boards of education throughout the

countrv. It was approximately equivalent to what is now
known as a department lor the regulation of education. A
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Grand Master stood at tlie liead of the I'niversity of France.

This dignity passed or was changed into that of Minister of

Instruction. A council was appointed to assist him, in the

-capacity of consulting authority in educational matters,

while a considerable number of General Inspectors super-
vised and controlled the particular schools. The whole

country was divided into 26 university districts, everyone
of which formed the seat of an academy (or higher
educational establishment), with a Rector, Academic

Council, and Inspectors. This strictly uniform method of

organizing instruction had the great advantage of helping
to strike a balance among the various educational levels in

the different parts of France, and of applying, in educa-

tional matters, the principles of order and equity through-
out the country.

This arrangement was maintained after the overthrow of

the empire, and in the course of time experienced only
those improvements suggested by the needs of culture or of

the State. Each faculty, from this time forth, conferred

three degrees, those, namelv, of Bachelor, Licentiate, and

Doctor. Only the two last, when acquired in the depart-

ment of medicine, gave the right to practise. The hospital

schools were only allowed to grant the title of Officier de

Sante.
' The professorships were obtained by competition,

but in the year iSio in the case of candidates of known

literary and scientific merit the process of subjecting them

to the prescribed examination, or of making them compose
a thesis, was dispensed with.

The hostile attitude afterwards assumed against LouiS

X\'1I1. l)v the medical faculty of Paris, and the riotous

scenes which ensued thereupon, led to the doors of the

schools being closed in 1822. When thrown open once

more in the following year the faculty was reorganized.

The staff of teachers consisted of 23 professors in ordinary

and 36 ai^j-eges, of whom 24 were en exercise and 12 en

stage. In 1824 the Ministry of Public Instruction was

established, and to this the medical faculties and schools



FRANCE. 543

were subordinated. During the next 50 years the organi-

zation of medical teaching in France was but little changed.

Only under the third Republic were endeavours made to

render it more extensive and complete.
At the present time France possesses six medical

faculties at Paris, Montpellier, Nancy— established in

1872, after the University of Strassburg had, with the

province of Alsace, been transferred to Germany—at

Lille, Bordeaux, and Lyons (since 1S77), where formerly
lower class medical schools existed. Besides these, there

are 18 medical ecolcs preparafoires, the present designa-

tion of \\ hat were formerly called Scales secondaires.

They are situated at Marseilles, Nantes, Toulouse, Amiens,

Angers, Arras, Besanyon, Caen, Clermont, Dijon, Grenoble,

Limoges, Poitiers, Rheims, Rennes, Rouen, Tours and

Algiers, and are partly de piein exercise, that is, with

opportunities for a complete course of medical study and

in part merely preparatory schools. They are differently

<iquipped in regard to appliances for study and in the con-

stitution of the teaching staff. The ecoles de plein exer-

cise have at least 17, the others 12, professors in ordinary.
Between the former class and the medical faculties the

only essential difference consists in the fact that they have

not— like the faculties—the power of conferring the degree
of doctor of medicine. But besides this the faculties are

State institutions, whereas the other medical schools bear

a municipal character.

The students of medicine who desire to get legally

qualified to practise attend the faculties or the ecoles de

plein exercise, but are also permitted to pass a portion of

the period of studentship at the ecoles preparafoires ; in

like manner the candidates for the position of Ofhcier de

Sante are admitted as students at the faculties, or at the

other medical schools
;

but while the diploma of Doctor

can be obtained at the faculties only, the qualification of

an Officier de Sante can be got at any medical school.

There is a comparatively small attendance at the ecoles
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preparatoircs. Of the 21 establishments of this kind which

existed in 1S45, iS had less than 40 students, six less than

25, and the school at Rheims only 15. A similar state of

affairs exists in the provincial medical faculties; for Paris

monopolizes almost all the higher teaching.

In i<^77 there were in France 4,447 medical students, of

whom 3,835 pursued their studies in Paris, while all the

other medical faculties together numbered no more than

612 students. By the promotion of several preparatory
schools to medical faculties which has been effected in the

last few years this proportion has been to some extent

changed. In 1881-82 Paris had 2,413, Bordeaux 155.

Lyons 165, Montpellier 154, Nancy 83, and Lille 54 medical

students. In addition, 756 candidates for the qualification

of Officier de Sante attcmded lectures of the various medical

faculties. At the remaining educational establishments

there were in all 632 students, of whom 306 were preparing
themselves for the doctorate and 326 for the qualification

of Officier de Sante. Thus the total number of students of

medicine of both categories reached at that time 4,412, of

whom 3,330 had in view the diploma of Doctor, 1,082

wished to become Officiers de Sante.

As early as 1826 a proposal was made to the legislative

assembly to abolish the lower class of practitioners, but

without result. In 1847, 3§3-'"» the doctors of medicine

presented a petition begging that the Officiers de Sante

(who at the same time applied for an extension of their

))rivileges) should cease to form a recognized class of

medical men.

Once more, in 1864, an attempt was made to do away
with the institution of Officiers de Sante; but they found

j

an advocate in BONJE.AN, who declared " A des malades !

simples ct pauvres il faut iiii nicdccin paiivre et simple \

COmine eux, qui puisse comprendre Ic la 11gage, le besoin de
j

scs modestes clients, qui , iic dans line condition pen elevde, \

habitue di's son eiifance ii la vie sobre des chaumieres, j

avant conqiiis son grade ii pen de frais, piiisse se contenter
\

\
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d'lDie iJioditjue retribufio)i. L'officiei' dc saiitc est dans les

ineil/cures conditions pour )-ci)iplir cctfe mission dc modestc

devoiiciiioit : il sc /era d'autanf plus aisenicnt Ic con-

Jident, le conscillcr, le consolatcur du pauvre, qu'il en est

prcsque le coinpagnon."
For all that, the number of Officiers de Sante in France

diminished year by year. In 1
1*^47 there were 7,456 of

them, in 1872 only 4,653, while the number of Doctors

rose between the same years from 10,643 ^o 10,766. The

disappearance of this grade of practitioners appears,

therefore, to be only a question of time.

The medical faculty of Paris stands at the head of all

the medical schools
;

it has the most abundant supply of

material and appliances for teaching, and the best arrange-
ment of studies. Its teaching staff consists at the present
time of 33 professors in ordinary [iifulaires) and a great
number of ao-reges, who correspond nearly to the Austrian

professors extraordinary.

Of the professors in ordinary, i represents anatomy,
I histology, I physiology, i medical chemistry, r natural

history in its bearing on medicine, i medical physics,

I pharmacology, i general pathology and therapeutics,

I materia medica, i internal and 2 external pathology,
I pathological anatomy, i comparative and experimental

pathology, i midwifery and gynsecology, i operative

surgery, i hygiene, i forensic medicine, and i the history

of medicine, while 4 conduct the surgical clinic, 4 the

medical clinic, i the gynaecological clinic, i the clinic for

diseases of children, i that for diseases of the sexual

organs, i the clinic for diseases of the eye, i that for

mental diseases, and i that for diseases of the nervous

system. They draw yearly salaries of 15,000 francs, and

are nominated, on being proposed by the faculty, from

amonor the number of the ao-reo-es.

The latter assist and represent the professors in ordinary
in teaching and during the examinations, and, when they
are commissioned to lecture, receive the pay of 6,ooofr. a

N N
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year. They are divided into three classes—the agreges
"
sfagiaires,"

" ^w exercise,''^ and ^^
libres." For the first

three years after their election they have neither rights nor

duties, and are called stagiaires. They then are promoted
into the list of active agrages, corresponding in number to

the professors in ordinary ;
as agreges en exercise their

duties are to give lectures and to act as examiners, and

they are in receipt of pay. After they have been actively

engaged in these duties for six years or even longer they
become agreges libres, and are no longer obliged to give
lectures or to perform any other services, they receive no

pay, and only enjoy the privilege that they are qualified

like the other agreges for nomination to the position of

Professor in Ordinary.

Preferment to the position of agrege is the result of

competition between numerous candidates, which, however,
takes place only in Paris. This was formerly usual also in

appointments to professorships in ordinary; since 1852,

however, it has been limited to the election of acrreores

and of officials of a similar kind. Every legally qualified

doctor who belongs to the French nation and has completed
his twenty-fifth year is at liberty to take part in this

competition. The competitor hands over his scientific

compositions to a Commission, the members of ^\ iiich are

professors and other learned men
;
he also, being left

entirely to himself and without any aid from books, writes

an essay on a question which has been set him, and, finally,

he delivers a lecture upon a subject which has been sug-

gested to him three hours previously. The Commission

then makes a selection from among the candidates in

accordance w ith their performances, so that the number of

those selected shall not exceed three for each vacant ap-

pointment. These have once more to undergo an examina-

tion, which consists of practical research, the delivery of a

lecture, and the composition of a treatise on a given subject,

which has to be prepared within a stated time.

The candidature for the position of (7grcge is never •
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undertaken with a view to the representation of one special

department of medical science, but a definite number of

branches are grouped together. The agreges, conformably
to this arrangement, are separated into four divisions: of

these the first includes anatomy and physiology ;
the second

the natural sciences, physics, chemistry, and pharmacology ;

the third pathology and therapeutics, internal medicine, and

State-medicine
;
and the fourth the surgical departments

Avith midwifery.
In 1884 the teaching staff of the medical faculty of Paris

consisted of 120 professors; at Lyons there were 64; at

Bordeaux, 50; at Douai-Lille, 45; at Montpellier, 43; and

at Nancy, 41. The faculty of Lyons had no less than 25

professors in ordinary.

From all this it is evident that the medical schools of

France are richly supplied with teachers, and that the

•Government spares no expense in providing them. In

Paris the salaries of the professors of the medical faculty

amount in the aggregate to nearly 700,ooofr. a year, a sum

far in advance of that expended on the medical faculties in

many other countries. The same admirable care is shown

in furnishing the medical faculties with appliances and

aids for teaching. The medical schools of Paris and

Lyons, which I can speak of from personal experience, are

arranged in a most exemplary manner.

Teaching is carried on in Paris partly at the Ecole de

Medecine, where the theoretical lectures of the professors

are delivered, partly at the Ecole Pratique, at which the

establishments for practical work have been centred, and

partly in the various hospitals in which the clinics are

held.'

The large; airy dissecting rooms, well supplied with water,

good light, and in every respect answering the hygienic

requirements of the present day, contain 682 work-places.

Besides the Director, who is at the same time a Professor

of Anatomy, eight prosectors and twenty-four assistants are

at work there, introducing the students to the art of
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dissecting and watching over tlieir progress. Moreover,
each of the prosectors gives three lectures a week, and each

of the assistants one lecture, the subjects of which are chosen

in accordance with a plan sketched out by the Director.

These lectures of the prosectors and assistants are in close

connection with one another, and together serve to review

the whole of the science of anatomy ; they form the most

important part of the teaching of anatomy. The posts of

prosector and assistant arc filled by competitive examina-

tion. Whoever aspires to become a prosector must be a

legally qualified practitioner, and must undergo a written

and oral examination on anatomy, histology, physiology,

and operative surgery, must put up an anatomical and a

histological preparation, and must perform two surgical

operations upon the dead body. The assistantships are also

conferred after competition, and are entrusted to older

students who show ability. The students are bound to

appear regularly at the anatomical lectures of the prosectors

and assistants, and also to practise dissection methodically

for three hours daily, and they subject themselves to much,

unpleasantness if they neglect these observances.

The practical work in the school of anatomy claims three

winters. During- the hrst two, normal human anatomv is

studied, during the last winter operative surgery on tlie

dead body. For this the student pays a fee of 100 francs.

The abundant supj^ly of material for instruction, the

strict manner in which the attendance and work of the

students are looked after, the close connection between

theory and practice, the application of anatomical facts ta

practical medical science and especially to surgery, and

the continual personal instruction given by the teachers

lead to remarkable results. The medical students of Paris

acquire as a rule a thorough knowledge of anatomy which

has inestimable advantages in regard both to their further

technical training and to their success afterwards in the

practice of their profession.

Tlu-re exists in Paris a special .Xnalomical Institute for
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the professors, the hospital doctors and their assistants :

this has no connection with the Ecole Pratique intended for

students but is conducted by a professor of anatomy and

his assistants and is used for making post-mortem exami-

nations, for practising operative surgery, and for scientific

research. There are laboratories, museums and work-rooms

for teaching physiology, histology, physics, chemistry and

the natural sciences : the natural history museum and the

botanical garden are made to serve the same purpose.
There are also professorships of physiology and the

natural sciences at the Collesfe de France and at the Ecole

Normale — an educational establishment for teachers of

advanced subjects : the professors give lectures, and faci-

lities are extended to the students of the medical, faculty

to attend them.

The 14 clinics, which are under the direction of the pro-

fessors in ordinary and are thus an essential feature of the

official course of instruction, are not centred in one

hospital but are divided amongst the Hotel Dieu, the

Charite, the Pitie, the Clinique d'Accouchements, the

Hopital des Enfants Malades, the Necker, Cochin, and

Salpetriere Hospitals, and the Hopital du Midi. Every
medical student is bound to take part, during the last two

years of his studentship, in the medical visits to one hospital

and to perform the small services which are there assigned
to him.

The directors of the assistance publique assign the

doctors who give in their names to them for this service

to the various hospitals of Paris.

The arrangements at the other medical faculties and

schools of France are of a similar character to those exist-

ing in Paris.

The student of medicine must on beofinninof his technical

studies show that he has received a satisfactory general
education. He is on this account required to possess the

diploma of Bachelier es Lettres which nearly corresponds
to the "Eeaving-Certificate" (Abiturienten-Zeugniss) of the
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German gymnasiums, and in respect of his knowledge of

mathematics and the natural sciences to have taken the

degree of Bachelier es Sciences.*

The period of studentship extends over four years ;
it is

not divided into semesters but into courses of two or three

months' duration which are attended in a prescribed order.

The student is obliged to work practically at physics,

chemistrv, and the natural sciences in his first year ; at

anatomv, histology, and physiology in the second and

third years ;
and at pathological anatomy, operative

surgery, and clinical and hospital work in the fourth year.

This period of study at the hospitals is termed stage.

The examinations in the various subjects formerly took

place at the end of each year. This arrangement was how-

ever abolished in 1878 and another adopted in its place,

according to which five examinations have to be passed.

The first includes physics, chemistry, and natural history

and takes place at the end of the first year; the second

embraces anatomy, histology, and physiology and follows

partly in the course of the third year, partly at its conclu-

sion. The third examination deals with surgical pathology,

midwifery, and operative surgery, and also with general

pathology and the pathology of internal diseases
;

the

fourth, with hygiene, forensic medicine, therapeutics,

materia niedica and pharmacology : and the fifth involves

the examination of cases in the surgical, medical and

obstetric clinics with their treatment and the performance
of a post-mortem examination. The candidate must also

show his knowledge of normal anatomy by putting up a

preparation, and his surgical skill by the performance of an

operation on the dead body. Finally he is obliged to write

a thesis upon a subject chosen by himself and to submit it

to the Faculty. He is then advanced to the degree of

Doctor of Medicine.

The aspirant to the position of OfTicier de Sante requires

a less advanced general education : he is required to writr

•
Programme ilc Tcxamcn baccalaure'at es sciences, Paris 1885.
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a treatise in French without mistakes of spelling and

to answer questions upon the most important facts in

natural science, physics and chemistry. The period of

studentship for Officiers de Sante likewise extends over

four years. The curriculum is nearly the same as for the

future doctors of medicine except that less stress is laid

upon the theoretical side of studies especially in histology,

physiology and pathological anatomy. The examinations

are of a corresponding character, and are limited to the

main points and principles of subjects.*

The French military doctors were formerly educated at

Strassburg, and attended the lectures of the medical faculty

there. In 1872 a rule was made that the military medical

students should be distributed among 11 medical schools

and should receive instruction there with the other medical

students; but in 1883 in place of this two ecoies pre-

paratoires du service de sante, were founded at Bordeaux and

Nancy for the education of doctors for the army. The

students of these schools participate in the teaching given

by the medical faculties at the places mentioned
; they are

obliged to spend five years in study, and are looked after

and helped in their work by older military medical officers

who act as tutors in the various subjects of study. When

they have finished their studies and have obtained the

degree of doctor they are transferred for the completion of

their professional training to the ecole d^application con-

nected with the great military hospital of Val de Grace,

where they serve in the wards for eiglit months and lay in

a stock of experience in practical medicine.

The system of medical education in France possesses

along with many advantages, among which the excellent

anatomical and clinical training of students must be

especially mentioned, also certain lamentable defects. Thus

it seems strange that, according to the curriculum of study,

the first year of studentship should be devoted entirelv to

* Iiuiications sommaires des conditions a remplir pour I'obtention des grades

de docteur en mede'cine, d" officicr de sante, etc., Paris 1884.
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the sciences ancillary to medicine and that attendance

upon lectures on anatomy should not be commenced
until the second year. In this wav the study of medical

science itself is confined to three years, a period within

which it does not seem possible to digest and assimilate

::uch rich intellectual food as is contained in the matter

taught during that time. Then, as the second examination

which deals with anatomv and physiology falls at the end

of the third year, and the student has been till then chiefly

occupied in preparing for it, there remains not much more

than one year for training in jjractical medicine.

A prolongation of the period sanctioned by law is the

natural result of this, and is indeed rendered necessary by
the three last examinations.

A more serious flaw in the system of medical teaching
in France lies in the way in which the teaching staff of a

medical school is selected and made up. Competition, the

form of candidature where all have equal chances, no doubt

affords a better guarantee than do other methods of ap-

pointment to vacant offices, against the evils of favouritism,

patronage, and nepotism : moreover in cases where it is a

question of obtaining the position of agrege, or the office

of prosector or assistant, in sliort an admission to the

active list of university teachers, it is as a general rule quite

justifial)le and indeed an excellent way of finding out and

estimating the ability and knowledge of the individual

candidates. But to select only a specihed number of

candidates to compete seems to be a method not calculated

to promote the end in vnew, for it is not possible to make

distinctions quite in harmony with the demands of justice

and equity between numerous candidates of nearly similar

qualifications, and the scientific capacity of the selected

candidates shows marked differences in different years.

As little is it possible to justify the division of those

aspiring to the position of trgfegc into four groups corre-

sponding to thediffiTent branches of learning as is the case

at the present day: for many subjects, as f(;r instance the
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history of medicine, hygiene, and state-medicine, can witli

equal justice be put into one or another division. By the

present arrangement a scientific man who has distinguished

himself in his speciality may fail to get on the active list

of university teachers.

The regulation that the competitive examinations for

the position of professeiirs agreg^s to all the medical

faculties and schools of France must be held in Paris is

especially bad. For by this arrangement the candidates

who are trying for the position of teachers in the provinces
are obliijed to make a lengthened stav in Paris, and are

subjected to unnecessary expense ;
all the medical faculties

and schools, except that of Paris, suffer in their dignity

and interests, inasmuch as the decision upon weighty

questions of appointment is committed into the hands of

persons who are ignorant of the local needs, and finally the

heavy burden of these competitive examinations is thrown

upon the Paris faculty, and is felt to be the more oppressive
inasmuch as that body has already too many claims upon
its resources in the examination of the crowds of students

resident in the capital. On these grounds it has already for

some time been wished that the competitive examinations

should be held not in Paris only but at every medical

faculty, that the teaching staff of every medical school

should have the right of making suggestions as to the

filling up of vacancies in their own body, and that candidates

who in the competition satisfy the examiners should be

qualified for admission not merely to one faculty but to

any medical school in the capacity of teachers, and should

not be obliged to undergo another examination."^

In appointing professors in ordinary competition has

rightly been abolished, for here it is not a question of

persons whose fitness as teachers and investigators it is

necessary to examine into, but of men of learning whose
scientific performances are things well known in profes-

* Revue Internationale de I'enseignement, Paris 1S82, T.
iii, p. 126, 533.

—
Dreifus-Brissac : Rev. int., Paris 1887, T. xiv, p. 469 el seq.
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sional circles. Each medical school must see that it gets
the best ability available to fill these positions. It is, there-

fore, inadvisable that the teaching staff should, in the pro-

posals which for this purpose they submit to the minister,

be limited to the professeurs agreg^s who are in office at

their own faculty. Such a rule leads to a local exclusive-

ness in the particular medical school, and to the danger
that an intellectual congelation may supervene in it. It is

just the change of theory and doctrine, produced and

favoured by the free interchange of professors, which keeps
intellectual life fresh and sensitive to every movement
which promises to lead to some desirable end. On the

other hand it may not unfrequently happen in consequence
of the present arrangement that a man of remarkable attain-

ments, working at a small academy in France, is deprived
of the opportunity of exercising his talents in a larger sphere M
of activity, where he might accomplish great things for

science and for his country.
It therefore appears highly desirable that the faculties

should, in regard to this matter, be freed from these limita-

tions, and that in proposing men to fill vacancies in the

professorships in ordinary, they should be at liberty to take

into consideration, witli a view to election, the ordinarv

professors and agrcgh of all the medical faculties and

schools. In this case, should a man, hitherto not engaged
in academic teaching, appear in anv special circumstances

to be the most suitable candidate for a professorship, the

nomination of such person for the office would be permitted.

This course has exceptionally been adopted, for example,
when the professorship of the History of Medicine, founded

at Paris in 1870, was conferred upon C. D.ARKMHERG, dis-

tinguished for his profound knowledge of the medical

science of the Greeks.

The French should sUk1\- the arranircini nls which exist

in regard to these questions in (iermany and Austria, and

when these appear worthy of imitation they should intro-

duce them into their own countrv.
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AUSTRIA-HUNGARY.

It was not until the i8th century that the system of medical

education in Austria got rid of those features characteristic

of tlie middle aofes, which had exercised a restricting and

narrowing influence upon its development. It had up to

that time rested exclusivelv in the hands of the doctors''

guild
—the union which included all medical men entitled

to practise, and which was designated as the Faculty.
From amongst the members of this society the professors

were chosen, and their election was confirmed by the

University Consistory. The latter, which corresponded

nearly to the University Senate of the present day, had

been dominated by the power of the clergy ever since the

Order of Jesuits had, by the Pragmatic Sanction of 1623,

acquired a preponderating influence in all questions of

education.

The professors of medicine drew but miserable salaries,

and wx^re therefore obliged to support themselves by
medical practice. At the same time their scientific work,

except in the case of a few, was of an insignificant cha-

racter.

In a report upon the University of Vienna, laid before the

Government in 1688, it is remarked " that in this University
of Vienna for so many years hardly anything has been heard

from its professors of law and medicine, who have neglected
to bring forward or publish any subject connected with

their sciences. The University of Vienna might as well be

asleep, or no such seat of learning exist in Vienna at all.

On the other hand, it is notorious how indefatigable and

industrious the professors at other high schools in Germany
are, what fine books they write, and what useful works they

get printed and published."^
There was a complete lack of the appliances and estab-

lishments required for the study of medicine, and even the

* Kink : Geschichte der Universitat zu Wien, Wien 1854, i, 398.
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lectures were given so irregularly that the teachers of

medicine were in 1689 and 1727 reproved by the Govern-

ment for their idleness. Various attemjDts made to remedy
this unsatisfactory state of affairs in 1629, 1687, and 1726
did not meet with success. In 171S, the medical faculty

of Vienna proposed to adopt practical instruction, at the

bedside, at post-mortem examinations, and in the regular

practice of dissection, to erect a collegium cliyuiicum and

lay out a botanic garden, to appoint assistants in the

hospitals, to raise the salaries of the professors, and to

summon distinguished teachers from abroad."^ But the

horror with which a change of system was regarded by the

ruling classes, and the want of sufficient money to pay
for the necessary arrangements prevented the completion
of these designs.

The great Empress, Maria TheRESA, who amid the

grievous embarrassments and wars which shook her throne,

found time and energy to take thought for improvements
in law and administration, directed her attention to these

matters. She commissioned her private physician,
Gerhard van Swieten, who enjoyed her complete con-

fidence, to investigate the defects in teaching at the \'ienna

University.

In a report which he drew up on this subject he referred

to the cause of the existing evils, which he considered to

lie in the dependence of the university upon the Church

and the Guild. He demanded that the State should be

complete master in its own house and should direct and

watch over medical education. The proposals which he

submitted to the Empress met with her approval, although
in giving it she had doubtless to sacrifice sonie convictions

which had become endeared to her bv tradition and train-

ing.

In the Edict of Reform, of February 7th, 1749, it was

decreed that thenceforlli the professors of medicine should

no longer be appointed by the University Consistory, but

* Rosas: Geschichte der Wiener Hochschule, Wien 1843, ''• -.^2.
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by the Empress, that their salaries should be increased to

a reasonable amount, and paid out of the Imperial treasury,

and that their duties and teaching" as a whole should be

under the control of a director representing the Govern-

ment.

G. \A\ SwiETEN himself undertook this important office

in \'ienna ; in other faculties it was entrusted to high

officers of State. They presided also at meetings of the

Guild Colleges, and at the examinations of doctors,

surgeons, apothecaries, and other practitioners. At the

same time the medical faculties were equipped with the

necessary appliances for teaching. At Vienna a botanic

garden and chemical laboratory were established, and the

regular practice of dissection and clinical teaching was

introduced. The ceremonies connected with taking- a

degree, which on account of the ecclesiastical observances

associated with them, had led to the necessity of expending
the considerable sum of 1,000 gulden, and had consequently

compelled many students to take their doctor's degree in

foreign countries, were now simplified and confined to

special occasions, and the whole system of examination

was subjected to closely prescribed regulations. The other

medical faculties of the Empire were soon after this re-

organized after the pattern of the Vienna school, and

provided with professorships and the necessary establish-

ments. G. VAN SwiETEN advanced to the head of the

entire svstem of medical education, and acquired an

influence which extended itself over the administration of

teaching in all its branches.

When the Emperor JOSKFH II. ascended the throne

there commenced a period of innovations in these matters

succeeding one another with great rapidity, occasionally

even pressing too quickly upon each other's footsteps. All

limitations which had rendered it difficult for non-Catholics

to take academical degrees, were abolished, and the degrees
themselves were deprived of their religious character, the

salaries and pensions of the professors were brought into
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conformity with those of other officials, special academical

jurisdiction was done away with, and members of the

iini\ ersity were made amenable to the ordinary law, and

instead of lecture fees, which were discarded, a system of

paying a definite amount every month was introduced into

the universities. All the universities of the monarchy
were made equal in rank, and the same rights and

privileges were accorded to the diplomas and certificates

of them all : a law which, however, a few years later was

modified to the extent of limiting practice in \'ienna to

those doctors and advocates who had passed examinations

at the I'niversity of Vienna.

The Emperor devoted himself with great zeal to the

improvement of medical teaching and of the educational

establishments connected \\ith it. He lamented the

neglect shown to the study of surgery by the doctors, and

the unsatisfactory training of surgeons, and he recognized
what a great mistake it was to rigidly separate surgery from

internal medicine. He discerned that the best means of

removing the defects of medical teaching lay in the re-

union of these two branches of the general science, and

in the blending together of physicians and surgeons. With

this object he caused to be carefully drawn up a plan of

studies for these two classes of students, which lixed the

period of study at four years, and, with slight modihca-

tions in the two cases, required from both a knowledge of

all branches of medicine.

The promotion of the school for militarv doctors—the

Josehnum—to a medico-chirurgical faculty with tin- rights

and rank of a university and its association with a surgical

academy contributed very much to raise the surgical pro-

fession, both scientifically and socially.

There arose at the sanu' time a class of inferior country

practitioners, bound only to a two years' course of study ;

these with the name of surgeons accepted also the social

position hitherto held by that class.

In this manner a complete metamorphosis was brought
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about in the system of medical education and in the social

relations of the medical profession, the main features of

which have been preserved until modern times. Several

other measures, such as the abolition of the degree of

bachelor and of the inauorural dissertation—for the latter a

practical examination at the bedside being substituted—
formed very appropriate improvements in medical educa-

tion. The erection of the General Hospital at Vienna— the

abundant material for instruction afforded by it being made

available for clinical teaching
—and the foundation of the

Military Hospital which was devoted to the same purpose
as the Josefinum, rendered possible the splendid successes

which the Vienna school of medicine has since achieved.

Joseph II. also established the Deaf and Dumb Institute,

the Foundling. Hospital and the Veterinary Hospital in

Vienna, and caused hospitals to be erected in Prague,

Graz, and other large towns of the empire and to be made

use of for the education of doctors. He also built per-

manent military hospitals in Milan, Mantua, Prague, Briinn,

Oimiitz, Pesth, Koniggratz, Lemberg, Hermannstadt and

other places.
" Whatever can be devised to cure sick and

wounded humanity, to alleviate suffering and to preserve
life has been a subject never neglected by me

; every
individual man has been precious to me," were his words

on taking leave of the army a few days before his death.

The beneficent creations of this Emperor, who even if he

did make mistakes was at all times filled with an earnest

desire to make his people happy, give him a claim upon the

gratitude of mankind. His good deeds have outlasted his

plans and performances in the field of politics and to this

day bear testimony to the noble prince who lived for his

people noil din sed totns, as is said on the monument which

has been erected to him in his capital."^

The reaction which set in against his political schemes

was also directed against the measures he had taken in

* Th. Puschmann : Die Mediciii in Wien wiihrend der lelzten hundeit Jahrc,

Wien 1884, S. 53 et seq.
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the administration of education. "A commission for the

arrangement of studies
" was convoked, and was charged

witli the task of leading educational matters once more
back into the old familiar track. Party spirit asserted

itself in medicine, and made an attempt to regain the

influence which it had once possessed in the education of

doctors. A desire was shown to restore the former relations

between physicians and surgeons, to relegate the latter to a

dependent and subordinate position and once more to sever

the bond ot union between surgery and internal medicine,

which had been accomplished by the curriculum of 1786.

It was asserted that these two branches of medical science

were too heterogeneous and too extensive for it to be

possible for one man to be master of both in an equal

degree. In regard to the Josefinuni the objection was

raised that it was too expensive and was certainly not of

equal repute with the medical faculties of the universities.

But its total abolition was not ventured upon : for

the country could not afford to dispense with the onlv

institution which concerned itself with the supply of

militarv doctors in the midst of the prolonged wars in

which Austria was involved at that period. Moreover,

daily experience showed how necessary and important a

knowledge of surgery is, and to degrade that science ap-

peared to be an act by no means suited to the spirit of the

age. The complaints directed against the \'ienna General

Hospital had more justification. The improvements which

were thus brought about proved to be to the advantage of

that establishment. No alteration was made in the medical

curriculum, although it was in many respects in need of

reform.* On the other hand the professors were given

strict instructions as to the way in which they should con-

duct their teaching and the text-books were mentioned

which were to form the basis of their lectures. The direc-

torate of studies was abolished, but being reintroduced a

*
Frcimiitliige Betrachtuiigcii iibor deii mcdicinischeii Unterricht an der

hohcn Schule zu Wicn, ijijj.

i
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few years later it formed as before the board of inspection

for the affairs of the faculties and conducted the whole

system of education.

In 1804 the period of study for students of medicine and

of the higher surgery was extended from four to live years

and it was decreed that the first three years should be

devoted to theoretical training, and the last two principally

to attendance at the clinics. At the same time it was

notified that no one should be admitted to the study of

medicine who had not during three years previously
attended lectures on "philosophy" at the university and

had acquired a satisfactory general education. Every
teacher was obliged to spend at least half-an-hour every
week in satisfying himself by questioning his pupils, that

the substance of his lectures had been understood and

assimilated by them. At the end of every half-year public

examinations of the students were held, and it depended

upon the result of these whether they should be per-
mitted to attend the regular course of lectures for the

following half-year. Moreover, the regulations for the

qualifying examination, held at the conclusion of the

period of studentship, were made more severe and

the examiners were admonished to apply them strictly and

conscientiously.

In 1 810 a new medical curriculuni was arranged in

which those subjects which had lately been added to the

course of studv were included. According- to this medical

students had to attend classes on the following subjects

during the periods specified : ist year, introductory course

on medico-chirurgical study, natural history in its bearings
on medicine, botany and systematic anatomy; 2nd year,

more advanced anatomy and physiology, general chemistry,

pharmacy and animal chemistry ; 3rd year, general patho-

logy and therapeutics, aetiology, semeiology, materia

medica et chirurgica, dietetics, the art of prescribing^

midwifery, general and special surgery, surgical instru-

ments, bandaging and ophthalmology ; 4th and 5th years,

O O
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special pathology and therapeutics of internal diseases,

veterinary science, iorensic and state medicine. During
the last mentioned period attendance at the clinics was

required.

Those who were training for country doctors {Landarzte)
were obliged during the first year to attend the introduc-

tory course on medico-chirurgical study, lectures upon
theoretical surgery, anatomy, physiology, general pathology
and therapeutics, materia medica et chirurgica, dietetics,

the art of prescribing, and bandaging; during the second

year they had to attend courses of operative surgery,

forensic medicine, midwifery and veterinary science, and

to visit the medical and surgical clinics. Their period of

studentship was afterwards prolonged by one year. The

students were left at liberty to judge for themselves

w'hether thev should attend the obstetric clinic or not, and

the same was permitted in regard to their attendance upon
lectures on several other subjects. On every subject of

primary importance it was required that on live days in

every week a lecture of one hour's duration should be

given ;
twice that time was devoted to instruction given in

the medical and surgical clinics.

Care was also taken that what was taught should be

rendered more easily comprehensible by demonstrations

and practical work. The students made botanical excur-

sions under the guidance of their teachers, worked in the

chemical laboratory, practised dissection of the human

body, attended post mortem examinations and performed

operations on the dead body. Dissecting rooms were

erected where they were wanted : but the students had to

bear the expense involved in procuring the necessary sub-

jects for dissection.

Whoever was a candidate for the degree of Doctor of

Medicine was obliged, iirst of all, to submit the history of

two cases which he had himself treated in the clinic, then

to undergo an examination on the subjects laid down in

the curriculum, and hnallv to compose a dissertation and
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to defend by argument a position taken up on a point of

medical science.

The examination for the doctorate of surgerv differed

from this chiefly in the circumstance that instead of

internal medicine, surgery formed the chief subject and the

candidates had to perform two surgical operations on the

dead body.
When a Doctor of Medicine desired to take the degree of

Doctor of Surgery or vice versa, he had only to pass a

supplementary examination which was concerned with

questions which had been too little dwelt upon in the

previous examination. The demands made upon those

who were satisfied with the title of Master of Surgery
were of a less severe character. And the case was the

same with the country doctors. A diploma in ophthalmic

surgery was also granted, but the class of rupture-curers,

so-called, was abolished.

In 1822 the period of studentship at the Josefinum was also

lengthened to five years for the greater and to three years
for the lesser course, and the curriculum which had been

introduced at the medical faculties was made the founda-

tion of the teaching there. 'I he institution consequently
received the right of granting all academic degrees. The
order of studies for the year 1833 gives evidence of no

essential alteration either in the teaching or in the exami-

nations
;
but ophthalmology received more attention than

previously.

In 1845 a commission of experts was appointed and

took counsel together upon the faults in the system of

medical teaching and made proposals for improvements.
But before any final decision was arrived at the year 1848
was reached, and during it a complete revolution was

effected in these matters. The professors of the Vienna

medical faculty submitted a plan of reform for medical

study to the newly created Ministry of Education : in it

attention was drawn to the inconvenience of both the

College of Teachers and the Associated Doctors of Vienna
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being designated as the Medical Faculty, and of the pro-

fessors being excluded from the most important offices, as

from those of Rector, Dean and Director of medical studies,

and being almost entirely unrepresented in the I'niversity

Consistory.

They demanded that the professors in ordinary, as in

German, universities, should form a college to be in imme-

diate correspondence with, and only subordinate to, the

Ministry ; that this college should independently deliberate

upon questions of teaching and despatch other business
;.

should hold examinations and confer academical degrees ;

that the professorships should be filled up not by competi-

tion, but by invitation ;
that the appointments of professors

should be permanent, and should be forfeited only in con-

sequence of dishonourable conduct or continued neglect of

duty; that the ordinary and extraordinary professors who-

represented subjects laid down in the curriculum should be

properly remunerated by the State,
" so that being freed

from the care of having to earn their own bread they may
be able to apply their minds to science, and especially tO'

the advancement of the subjects they represent ;

"
that the

scientific establishments should be equipped and endowed

in a wav suitable to their requirements ;
that freedoni

should be granted both in teaching and in learning, the

teachers not being bound to follow particular text-books nor

the students compelled to attend certain lectures or to get

their professional education exclusively in the schools of

the country ;
that the six-monthly examinations should be

abolished
;
that the Dean of the faculty should preside at

the medical examinations and the Rector at the conferring

of degrees ;
that the Dean should be chosen from among

the number of the professors in ordinary and by them
;
that

the connection between the university and the doctor's-

guilds should be severed, and the medical corporations

cease to have any influence upon professional education.

Baron E. \0\ FkuchtkrsLEBKN, the author of the well-

known "Dietetics of the Mind," who was employed in.
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teaching psychological medicine at the Vienna University,

was requested to undertake the direction of the Ministry of

Education ; he, however, declined the post of minister,

teing, as he says in his autobiography, ''convinced that in

view of the changes of ministry resulting from a representa-

tive system, and having regard more particularly to the

circumstances of the time, it was of no use for a minister to

think that he would be at liberty to prosecute any work

without interruption, although such is precisely the indis-

pensable condition of success in undertaking a reform of a

broad and sweeping character." He was therefore content

to occupy the position of Under-Secretary of State in the

Ministry of Education, and during the short period of his

official activity brought about a number of important
reforms.

Thus he introduced the teaching of natural science into

the gymnasia ;
he prolonged by two years the period of

studentship at these establishments, by arranging that the

course of philosophv, which hitherto students had gone

through at the university, should now be made part of the

studies of the gymnasium ;
he succeeded in establishing

freedom for both teachers and students at the universities;

he did away with the competitive method of filling up pro-

fessorships, and took care that the appliances for teaching
and the collections of the Josefinum were handed over to

the Vienna medical faculty when the former institution was

abolished.

In 1849 the law for the organization of the academic

authorities was proniulgated,"^ according to which the

arrangement of studies was placed under the direction of

the professorial staff of the various universities. The staffs

are composed of all the ordinary professors and of as many
of the extraordinary professors as shall not exceed half the

number of the ordinary, together with two representatives
of the private lecturers, who, however, possess merely con-

* G. 'I'haa : Sammluncr der fur die osterrcichischeii Universitaten srultigfen

•Gcsctze und Verordnun^cn, Wien 1871, i, 69 et seq.
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sultative functions. The Dean, who is elected from among
the professors in ordinary, presides at their meetings ;

he

in many respects takes the place of the former Director of

Studies, a functionary whose office has been abolished.

In \'ienna and Prague some remnants of influence were

preserved for the doctors' guilds and medical corporations,
inasmuch as they were still regarded as parts of the

university and were designated as faculties, and received

the privilege of electing a Dean, who had a seat and vote

in the assembly of professors, and co-operated with them in

the medical examinations. It was not until 1873 that a

complete separation was effected between the doctors'

guilds on the one hand and the faculties and universities

on the other.^ The doctors' guilds from this time forth

have been nothing but medical clubs, concerning them-

selves with the management of their property, the granting
of pensions, etc., but without any official obligations.

As early as 1848 the abolition of the inferior education

given to the country doctors was mentioned in a ministerial

decree as a measure desirable on principle.t But many
difficulties stood in the w'ay to prevent this being carried

out. People could not help being afraid that if the schools

intended for the education of the country doctors and

inferior class of surgeons were suddenly closed a decided

deficiency in the number of practitioners would be brought

about, and they consequently W'ished to provide substitutes

in time. Then the courses of instruction which had

hitherto been given at the universities of Vienna and

Prague for the country doctors were discontinued, while

the medico-chirurgical schools at Graz and Innsbruck were

shortly afterwards promoted to actual medical faculties,

and were incorporated with the universities of those places.

The other establishments of this kind which existed at

Salzburg, Olmiitz, Laibach, Lemberg, and other places

were gradually closed. With this the lower class educa-

tion came to an end.

* 'J'llAA
<lj). ill., S. 615 t'l

Sl-q. t TllAA
lip. cil., S. 497.
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From this time onwards an opportunity for the study of

medicine was afforded only at the universities. At the

present time medical faculties are possessed by the

universities of Vienna, Prague, Graz, and Innsbruck, where

the German language is employed for teaching; by the

newly-created Czech university at Prague; bv the Polish

academv at Cracow ; and bv the two Hunsfarian univer-

sities at Buda Pesth and Klausenburg; none is possessed

by the high schools of Lemberg, Agram, or Czernowitz.

The Josefinum after being shut up in 1848, and opened

again in 1854, was closed once more in 1870, as it was

thought that with the introduction of general compulsory

military service there would be no lack of military doctors.

This assumption has, however, not been realized, and

perhaps some day the re-establishment of a school for

military surgeons \\ill become a matter of necessity. A
military power of the rank of the Austrian Empire requires
a school for its medical officers, as is shown by the

examples of France, Prussia, and Russia. Its features and

organization may differ from those of the Josefinum, but

its existence is a matter in which the country and the

army are both interested.

The number of existing medical faculties stands in no satis-

factory proportion to the extent and population of the Austro-

Hungarian monarchy. The attendance at them is conse-

quently large to an extraordinary degree. Of late years the

average number of students at Vienna has been considerably
over 2,000. The cause of this lies partly in the good repu-
tation enjoyed by the school and teachers, partly in the

circumstance that many poor students think that, in the

capital, they will find pecuniary support or opportunities of

earning money by giving lectures, etc. PETER Frank"^ long

ago lamented the very prevalent custom of giving lectures

in this way—and it is especially prevalent in Vienna—for

by it medical students are withdrawn from their proper
tasks and driven into a kind of work which is without any

P. EiiANK op. cil., vi, 1. S. ,^36.
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value to tliem in advancincr tlieir ]:)rofessional education.

Unless they are extraordinarily gifted they are apt to

suffer shipwreck on tliese rocks, and never to finish their

studies at all.

It can easily be understood that crowded lecture rooms

and clinics are not conducive to the study of medicine ;

for here it is important to see well, and closely to observe,

every object and every patient and to follow the

course of every experiment intelligently. \\'ith a view

to remedy the inconvenience resulting from the fact that

the space at disposal is insufficient for the number of

students, it has been suggested to limit their number,* but

the difficulty of fixing upon any proper or suitable limit to

the number of students to be admitted and still more the

natural dislike to anything like a forcible suppression of

the popularity of the University of A'ienna have not failed

to deter the authorities from trving such an I'xperiment.

The medical faculty of Vienna must not be measured by
a scale adapted for a provincial university. Its history, its

arrangements and its abundant supply of material for leach-

ing have created for it a world-wide reputation. It forms

one of the few centres which attract representatives of the

^•ariuus jjeoples of the monarchy, and by its geographical

position it seems designed to be the means ot transmitting
to the East the scientific medicine of Europe, a task of

high import in the history of civilization. The degradation
of the medical school ol \ ienna w ould be a crime against

the State, against science, and against humanity.
If there is a want of the necessary space for teaching, it

must be supplied by extending the present premises or by

erecting new buildings. Preventive measures may also be

necessary to keep unsuitable persons away from the

university lest the good corn be choked by weeds. These

ends might be secured by raising the lecture fees, which

are smaller in Austria than in any other country, — not w ilh

a view of increasing the incomes of the professors, but

*
I'll. Hii.i.Koin: Apliorisnieii, Wieii 1886.
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chiefly to enlarge and improve the schools—by making the

examinations more severe, and by other means.

At the same time it is surely desirable that some new

medical schools should be erected to relieve the over-

crowding of the medical faculties. This might be done,

for instance, in Salzburg, once the seat of a university,"^

where the necessary buildings and appliances for teaching

exist already in a measure, or at least could be easily

found, and where moreover the enchanting: beautv and

magnificence of the surrounding country would attract

students from far and wide, even from abroad; or again in

Briinn or Olmiltz, in Lemberg or Czernowitz, in Agram,
and in one or two places in Hungary. Some of these

towns already possess several faculties, so that they only
want the addition of medical faculties to become complete
universities.

In 1872 new regulations for medical examinations were

published by which separate diplomas for the different

branches of medicine were abolished. Up to that time

there were Doctors of Medicine, Doctors and Masters of

Surgery, accoucheurs, and oculists, but as early as 1843 it

was decreed that diplomas in surgery, midwifery, and

ophthalmology sliould be granted only to such candidates

as were already Doctors of Medicine, or if they belonged to

the lower category of doctors to such as had taken the

degree of Master of Surgery. With the abolition of this

lower category of practitioners it was resolved for the

future to educate only one class of doctors enjoying the

same preliminary training, following the same course of

studies, examined by the same rules, and advanced finally

to the title of Doctors of Medicine, with which was asso-

ciated the right to practise all branches of their art.

Whoever wishes to be admitted to the study of medicine

must have finished his studies at the gymnasium, and have

passed the "
maturity

"
examination. The period of student-

*
J. Mayr : Die chemalige Uiiiveriitat Salzburg, i85y.

— L. Spa izunegger :

Die Salzburger Uuiversiiiit, SalEburg 1872.
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ship at the university is five years. The examinations are

held partly during that period, partly afterwards. They
begin with examinations in natural history, on the subjects
of mineralogy, botany, and zoology, which can be passed
in the course of the first year. Those only who have

satisfactorily passed these can present themselves for the

professional examinations proper. The first of these latter

includes physics, chemistry, anatomy and physiology. It

consists of a thorough theoretical examination in these

subjects, and involves the putting up or the demonstra-

tion of an anatomical and microscopical preparation, the

performance of a chemical analysis, and the explana-
tion of physical and physiological apparatus. This

examination must not be entered for before the termi-

nation of the second year, while the second and

third rii^orosen cannot be passed until after the con-

clusion of the period of studentship. The candidate

on entering his name is obliged to submit proofs that

he has attended the medical and surgical clinics each

during four semesters and each during two semesters as

assistant, also that he has attended as assistant, for at least

one semester each, both the obstetric and the ophthalmic

clinics and that he has passed the first )'ioorosii»i satis-

factorily. The second deals with general pathology and

therapeutics, pathological anatomy and histology, pharma-

cology, and internal medicine, and involves a practical

examination on pathological anatomy at the dead body or

with the aid of preparations ;
the candidate is also

required to examine several patients ;
and a thorough

investigation is made into his theoretical knowledge
of the above-mentioned four branches of science. The

third ris^orosnm embraces surgery, ophthalmology,

gynaecology, and forensic medicine, and is divided into

practical examinations at the bedside and in the i)ost-

niortem room, that is to say the clinical examination of

patients, bandaging, operations on the dead body, experi-

ments with models, etc., together with a theoretical
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examination upon the four branches of science forming the

subject of the test.

After the candidate has passed these examinations he

receives" the degree of Doctor and a license to practise his

profession.

The professors of the various subjects act as examiners

in the three professional examinations : a commissioner,

nominated by the Government, who is a doctor of medicine

and usuallv a high official of the sanitary service, is charged
witli the duty of watching the examinations in the interests

of the public. The duration and character of the exami-

nations and the amount of knowledge required to pass
them have, however, been thoroughly explained and ac-

curately laid down."^

Doctors who desire to devote themselves to the public

sanitary service are obliged to furnish proofs that after

taking their degree they have held appointments for at

least two years in a public hospital, or have been in

general practice for three years, that they have acquired a

knowledge of psychological medicine and have learned to

vaccinate with skill. They have then to pass an examina-

tion in hygiene, sanitary law, forensic medicine, pharma-

cognosy, toxicology, chemistrv and veterinary regulations :

this examination is partly written, partly oral, and partly of

a practical character.t

Excellent arrangements exist at the Vienna University
for the education of skilful surgical operators. In 1807 a

regulation was made that six students of medicine who had

completed their studies in an exemplary manner should be

employed in the surgical clinic for two years and should

receive instruction in the performance of surgical opera-
tions on the dead and living subject. During this period

they drew a yearly stipend of 300 gulden with residence

found, and they entered into an engagement to practise

their profession in their own country. The rulers of

* TiiAA. <qj. cit., Supplem.-Hfft, S. 647 et 'nq., bt)0 el seq.

t Reichsgesetzblatt 1873, 29th. Marz, Sliiclc 12.
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many of the crown lands founded similar appointments for

students who were natives of those places and who wished

to settle there again. It was hoped bv these means to

train up a class of skilled and experienced surgeons who
afterwards might be able to do good work as university

teachers, as directors and principals of hospitals and

surgical wards, as sanitary officials or as private practi-

tioners in the different parts of the empire.
At the same time a similar arrangement was instituted at

the Josehnum, so that the army might be supplied with

expert operators.

When a second surgical clinic was founded at the

Vienna medical faculty a number of students was ap-

propriated to this too for the purpose of being trained as

operators.

Since 1870 these appointments have been made only
for one year: but on the recommendation of the pro-

fessors of the surgical clinic they may be extended to two

or three years. The candidates must be doctors of medi-

cine and must show in an examination on anatomy and

surgery that they have the gifts necessary for the vocation

of an operator. To only a proportion of them is any

stipend paid : the others study at their own expense. At

neither of the two surgical clinics must the number of them

exceed eiiiht.

Similar arrangements were in 1882 made in the obstetric

clinics of the University of Vienna with the object of

insuring the education of skilful operators in the depart-

ment of midwifery.
Certain considerations, suggested by the Austrian system

of medical education, have often given rise, to discussions

in the Press. In the first place, the lectures and examina-

tions upon the sciences which are used as a preparation for

the study of medicine occupy nu)re time than appears justi-

fiable when we consider the curriculum of the gymnasia :

for by this so many hours are gi\i'ii up to instruction in

the natural sciences that the assumption may fairly be
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made that the students when thev enter the university

bring with tliem a general preliminar\- training in the

natural sciences which, at least in mineralogy, botany and

zoology, is so extensive as to make it superfluous to spend
almost the entire first year on these subjects, as is now

frequently done.^ The arrangement in virtue of which

these examinations and also the first rigorosuvi are passed

during the period of studentship is attended with certain

disadvantages ;
for many students are induced thereby to

spend time in preparing for them which they ought to

devote to attending lectures.

The custom, usual until recently, of students performing
their military service during the period of their studentship
was conducive to still worse results. They were, it is true,

made military medical pupils at the garrison hospitals,

being thus employed in the sanitary service
;
but they were

really quite destitute of the requisite medical knowledge.

They were thus withdrawn from the systematic course of

study without any corresponding advantage accruing either

to themselves or to the army. By the new military law the

students of medicine are bound to serve for six months in

the ranks and for six months as doctors in the military

medical department. The former period can be got over

during studentship
—

during one summer semester, the

latter manifestly only after the completion of study. To
avoid the interruption of studv caused by the military

service in the ranks it is to be wished that this could be

undertaken either before the beginning or after the end of

the university career. Complaints are made in Vienna

that attendance on the lectures is irregular on the part of

the students and an effort should be made to remove the

causes which lie at the root of this state of affairs. It is

conceivable that the system of assistantships now usual at

the clinical institutions which are attended by hundreds of

students is not of a character calculated to satisfy the

*
Betrachtung-en i'lber unser medicinisches Untenichtswesen, VVieii 1886,.

S. .4.
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requirements of medical education
;

some arrangement
similar to the stage in the medical schools of France

and England might be thought of to supply this defect.'^

Whether, in view of the want of this, the present method

of examination in practical medicine, in which no pro-

vision is made for the prolonged observation and treatment

of patients, is sufficient to enable an examiner to decide

upon the fitness of a candidate for medical practice, is a

matter which may reasonably be doubted.

If after the last risorosuni there were still another final

examination embracing the most important subjects which

had been taught, it would serve not only as a check upon
the previous examinations but would render it possible to

make a final summing up of the candidate's knowledge.
The Austrian administration of education, eagerly desirous

as it is of improving the system of medical training and of

rendering it complete by the erection of new schools and

the foundation of new professorships, must extend a bene-

volent indulgence to these remarks and excuse them on the

ground of the author's interest in the subject which is great

enou"-h to have evoked them.

THE GREATER AND LESSER GERMAN STATES
BEFORE THE FOUNDATION OF THE GERMAN
EMPIRE.

The condition of political dismemberment into which the

ancient German Empire had fallen, and the autonomy of

the various countries which had composed it led to the

foundation of numerous academies, many of which for long

drao<red on a miserable existence. Thev lacked both

teachers and pupils, and they possessed neither appliances

for teaching nor assured incomes to meet indispensable

requirements. They were therefore not much missed when

* Even P. Frank (\i, Abtli. 2, S. 206) was anxious that all mcnibcis of the

junior medical staff at tlic X'iemia Gfiural Hospital slioull be autliorized to

give clinical instruction.
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they finally succumbed "
partly through the effects of

chronic disease, partly as the result of \iolcnt suppression
which at times took the form of amalgamation a\ ith other

universities.""^

This fate befell the university of Biitzow, which in 1789
Avas united with the academy of Rostock, those of Stuttgart

merged with the Tiibingen high school in 1794, of Bonn

abolished the same year, of Koln, Treves, and Mainz,

which came to an end in 1798, of Bamberg, Dillingen,

Fulda, and Duisberg, abolished the first in 1803, the last

three in 1804.

The following towns lost their universities in the years
indicated: Helmstadt, Rinteln, and Altdorf in 1809, Frank-

fort-on-the-Oder in 181 1, Paderborn in 1815, Erfurt in

1816, Wittenberg and Ellwangen in 1817, and Herborn and

Miinster (where, however, a theological and a philosophical

faculty continued to exist) in 1818.

The political revolutions of that period, which introduced

frequent changes in the map of Germany and assigned
different parts of the country now to this and now to that

State, exerted great influence upon the system of medical

education. Certain universities, such as those of Salzburg,

Innsbruck, Wiirzburg, and Freiburg, were subjected to con-

tinued changes of organization, a circumstance by no means

conducive to the development of teaching. These conditions

were not improved until peace was obtained, and the

organization of States established by its means had begun
to assume a permanent form.

Besides the two great powers of Austria and Prussia

there existed from this time forth the kingdoms of Bavaria,

Wiirtemberg, and Saxony, the iirst with its University of

Landshut (which till 1802 was situated at Ingolstadt and in

1826 was removed to Munich), and those of Wiirzburg and

of Erlangen, the second with its academy at Tubingen, and

the third with high schools at Leipzig and Hanover,

together with the University of Gottingen ;
then there were

*
J. V. Dollinger: Die Universiliiten sonst und jetzt, Miinchen 1867.
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the grand duchies of Baden, with universities at Heidel-

berg and Freiburg, of Mecklenburg with the University of

Rostock, of Hesse, with that of Giessen ; also the electorate

of Hesse, with the University of Marburg, and the Saxon

duchies witli the University of Jena, the duchv of Schles-

wig-Holstein, united witli Denmark, with its high school at

Kiel, and a great number of States without universities.

The system of medical teaching in the various countries

was, in spite of certain local peculiarities, in general of a

fairly uniform character. The methods adopted in Austria

and Prussia, after the period of French ascendency had

been forgotten, served as a model for most of the other

States, though from time to time efforts at originality were

manifested, and were attended with remarkable results.

Accurate information is afforded concernintj the education

of doctors in Bavaria at the conclusion of last century by
the curricula of medical studv drawn up lor the University

of Ingolstadt for the years 1774, 1776, 1784, and 1799."^

According to these students who aspired to the degree of

doctor of medicine were required to receive a preliminary
education in

"
philosophy," and then to undergo a three

years' course of professional study. They were examined

every three months, and the examination immediately pre-

ceding the degree lasted for five hours. After 1788 a

doctorate of surgery as ni-ll as of medicine was granted.

But it was not until 1807, after Bavaria had been made a

kingdom, that the degrees were no longer conferred

imperiali et pontificia auctoritatc, but regin aiictoritate.

Under the Montgelas Ministry a new organization was

given to the universities of Bavaria wiruh reflected the

modes of thought of tin- Napoleonic age. By a stroke of

the pen the ancient historical division of the four faculties

was erased, and all subjects of teaching were put into one

or other of two classes, the first including all those branches

of knowledge which can be held to form part of a general

education, the second embracing those subjects whic h forn\

* PuANTI.
'./).

Cll. i, OyG it Siq.
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preparatory discipline for a definite vocation in lite. Each

of these classes was divided into four sections. The first

class was made up of (i) philosophy and kindred subjects ;

(ii) mathematics and the natural sciences
; (iii) history ; (iv)

ancient and modern languages : the second class consisted

of (i) knowledge necessary for the education of the religious

teachers of the people, i.e.^ theology; (ii) law; (iii) political

economy and finance
; (iv) medicine.

The teaching staffs were composed of ordinary and

extraordinary professors, and of private tutors " for the

purpose of assisting and of being educated to become

regular teachers."

Each section elected a member to the Senate which con-

ducted the affairs of the university. This classification

corresponded with the earlier one in so far that the first

class embraced the subjects represented by the philosophic

faculty, and the second was made up of the other faculties.

It lasted for a few years and then was by degrees replaced

by the older form.

The system of medical education was regulated by the

legislative enactment of the 8th of September, 1808. This

decreed " that no one is to be admitted to medical practice

who has not passed examinations in that department of

medicine in which he wishes to work." At the same time

a rule was made " that the treatment of wounds should for

the future be practised by those persons only who had

learnt the medical science," and the universities were

ordered " not to grant a degree in surgery to anyone who
had not already taken one in medicine."

The period of studentship at the university lasted three

years. At the conclusion of every semester, examinations

were held on the subjects prescribed in the curriculum. If

they were not passed satisfactorily they had to be submitted

to again. After the termination of study an examination

was held in which several questions had to be answered,
if possible, in Latin, the candidate receiving no assistance;

and a patient had to be examined and treated in the clinic
;

F F
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iinally the candidate's theoretical knowledge on all the

subjects taught was tested. If the candidate aspired to the

degree of Doctor of Surgery as well as Doctor of Medicine

he had also to perform an operation on the dead body and

to apply a bandage. With the composition of an essay

and the defence of theses proposed to him, all demands on

the candidate's knowledge, which preceded the granting
of the degree, were satisfied. This, however, by no means

carried with it a legal right to practise, for the young
doctor had still to improve himself in practical medicine

during two years in the wards of a hospital, or under the

guidance of a busy practitioner, and after that to undergo
an examination which consisted, firstly, of a qualifying

part in which ten questions on internal medicine, surgery,

midwifery, veterinary science, and forensic medicine had

to be answered on paper under strict rules of isolation, a

case of illness to be investigated and questions to be

answered orally ;
and secondly of a competitive part the

object of which was to select the ablest candidates with a

view to securing them for the service of the State, and

which was limited chiefly to paper work under strict rules

of isolation, upon subjects connected with practical

medicine.

Doctors acquired practical ability as obstetricians in a

lying-in establishment.

Besides doctors of medicine there were "country

practitioners" and surgeons who were taught in special

schools.

A new order of studies and examinations for medical

students was promulgated on the 30th of May, 1843. In

this it was decreed that after a course of two years' study
at the university they should pass the " admission

"

examination, which embraced the subjects of zoology,

botany, mineralogy, chemistry, and physics. Tiien the

special medical studies began, which after three years
—

that is, in all, a five years' course of university study
—were

terminated by an examination. In anatomy the student
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Avas required to open one of the great cavities of the body
and to demonstrate the viscera contained therein, also to

•describe one preparation dissected by himself, and certain

others illustrating the anatomy of the bones, vessels, or

nerves : in the other branches the examination was oral.

After this followed the bienniuin praciicuin, a period

passed principally in the clinics and great hospitals, and

•devoted to training in special departments of medicine.

At the conclusion of the bienniuin practicum the final

examination took place ;
this superseded the qualifying and

competitive examinations which were abolished. The
candidate who presented himself for this had to furnish

proofs that he had treated three medical and three surgical

cases in the clinic and had attended three confinements,

and he was obliged to submit reports of these cases before

.being admitted to the examination.

This consisted of [a) a practical part, viz., performing
three surgical operations on the dead body, applying three

bandages, and carrying out three obstetric operations on a

model
; {b) an oral examination on (i) anatomy and physio-

logy, (2) pharmacology and dispensing, (3) general patho-

logy and therapeutics, (4) special pathology and thera-

peutics of internal diseases, (5) surgery, (6) midwifery,

(7) veterinary science, and (8) forensic medicine and

hygiene ; (c) some paper work, the questions set being

upon the eight subjects above mentioned, and the candidate

being isolated. To this were added successively the hand-

ing-in of an essay, the defence of theses, and the granting
of the desfree.

The student was thus obliged to attend the university

for seven years before getting the doctor's degree which

also gave the right to practise. It was sufficient moreover

to entitle him to hold an appointment in the sanitary ser-

vice, no further examination being required for this. The
faculties had complete control over the examinations.

The regulation for examinations dated 22nd June, 1858,

substituted for the " admission
"
examination, one in the
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natural sciences which was passed after the first year of

studentship and which like the former embraced zoology,

botany, mineralogy, chemistry and physics. The second

examination, which took place after four years' professional

study and consequently after attendance at the university
for five years, differed from the earlier form in that, besides

on anatomy, the candidate's knowledge was tested prac-

tically on internal medicine, surgery, ophthalmology and

midwifery, he being called upon to treat two medical, two

surgical and one ophthalmic case during eight days, to per-

form one ophthalmic and two other surgical operations on the

dead body, to apply two bandages, to examine two pregnant

women, to make two diagnoses, to perform two operations

on the obstetric model, and to attend two confinements.

In the oral examination anatomy and physiology formed

independent subjects; pathological anatomy was associated,

with general })athology and the history of medicine with'

general therapeutics, while veterinary science, forensic

medicine, and hygiene were omitted.

The biennium practicum was curtailed to one year,

which was devoted to attending lectures on forensic medi-

cine, state medicine, the treatment of mental diseases and

veterinary science, to training in special departments, and

to practical work in the policlinics. Many during this

period also served as assistants in a hospital or with an

official of the sanitary department. The State examination.

was held at the end of the "
practical year." This took

place only in Munich and there only once a year. It was

conducted by a Commission composed of professors,

medical officials, and practising doctors nominated by the

Ministry, and included (r) special pathology and thera-

peutics, (2) surgery, (3) midwifery, (4) psychological medi-

cine, (5) state medicine, and (6) veterinary science, and

was both oral and by writing. On passing this thr license

to practise was granted.*

*
Regierungsblatt f. d. konij;rtich Bavirn i8c8. S. 2189 (7 M/y., 1843, S.

433. i8;8, S. 87.?.
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After the foundation of the German empire medical study

and examinations were arranged upon a uniform plan in the

different states which composed it. These, however,

retained the right of making legal regulations for the

education of those doctors who were to be employed in the

public sanitary service. For this purpose a law was

promulgated in Bavaria in the year 1876, which ordained

that candidates for the medical appointments in the service

of the State must give proof, both orally and by writing, of

their knowledge of forensic medicine, public hygiene,

sanitary regulations, and psychological medicine. In the

kingdom of Wiirtemberg the students of medicine used

formerly to pass their first examination at the conclusion of

the course of study. It was both oral and on paper ;
it

took place before the medical faculty of Tubingen, and was

divided into three parts: (i) on the natural sciences,

including zoology, botanv, mineralogy, physics, chemistry,

anatomy, and physiology; (2) on medical subjects

represented by general and special pathology, pathological

anatomy, and therapeutics, and (3) on surgical subjects,

dealing with special surgical pathology, operations, and

topographical anatomy.* Upon this followed a year of

wider- practical training, devoted to hospital work or to

travelling in pursuit of scientific knowledge, and then the

State examination, which was held by the medical college

of Stuttgart, and consisted of medical, surgical, and obstetric

portions : it was not only conducted orally and on paper,

but was also of a practical character, patients being

examined and treated, and operations performed on the

dead body and on models.

In the Grand Duchy of Baden, also, a license to practise

was acquired by passing a State-examination, for the most

part theoretical, and conducted by a commission, which was

generally composed of members of the medical college.

The doctorate was quite independent of this, and was

* V. A. Riecke: Uas Mcdicitialwesen des Kcinigreichs Wiirtemberg:, Slutt-

gart 185^1.

OJ



582 MODERN TIMKS.

conferred by the medical faculties : it constituted little more
than a barren title, and was consequently not sought after

by many practitioners.

In the kingdom of Saxony there were formerly, in addi-

tion to the doctors who had taken deorrees and had been

educated at the university of Leipzig, medicinse practici,

surgeons, and accoucheurs, who received instruction at the

Medico-Chirurgical Academy of Dresden, a society which

arose out of the Collegium Medico-Cliirurgicum in 1815
and endured until 1864. The medicina' practici were an

inferior class of doctors for internal diseases, and had a

right of settling down only in very closely circumscribed

areas. The surgeons were allowed to practise surgerv

anywhere, but midwifery only if they had passed the pre-
scribed examination. The mediciiuv practici could get a

license to engage in surgical and obstetric practice on

passing examinations in these departments of medical

science.

Anyone after finishing his studies at the gymnasium and

entering the university for the purpose of studying medi-

cine, could after two years present himself for the examina-

tion for the degree of Bachelor, which nearly corresponded
to the tentamen physiciim of to-day ;

he could then at the

conclusion of his studies submit to the "approbation"
examination held by the medical faculty and leading to the

doctor's degree; the latter examination embraced all the

most important subjects which had been taught and matle

pretty high claims upon the candidate's knowledge.
In the Saxon duchies there used formerly to be State-

examinations which were held by examination commissioners

in the chief towns of the different countries. .

It was not until 1862 that Weimar, Coburg-Gotha and

Altenburg agreed to hand over all business connected with

examinations to the medical faculty of Jena. The qualify-

ing examination embraced the most important branches of

medical science, was associated with practical work,

clinical demonstrations, etc., and concluded with the con-
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ferring of the diploma of Doctor, upon the strengtli of

which the governments of the different States granted a

license to practise.

In the kingdom of Hanover the physicians were trained

at the University of Gottingen, and the surgeons, who stood

on a lower educational footing, at the Surgeons' School at

Hanover. The former went up for the examination for

the Doctorate after some seven semesters : this dealt with

all the chief departments of medicine but did not give a

right to practise. This license could only be obtained by

passing the State-examination which was held by a com-

mission nominated by the Government.

In Mecklenburg'^ also there existed formerly in addition

to the physicians who were educated, and took degrees, at

the University of Rostock, a class of surgeons who received

a more or less restricted license to practise their art by

passing an examination before the Medical College. The

license to practise was granted by the government to the

Doctors of Medicine on the strength of their diplomas.
This arrangement of examinations was however altered to

suit the pattern of the examination arrangements in

Prussia even before the German imperial laws were intro-

duced.

In the Grand Duchy of Hesse there was only one class of

doctors. The study of medicine was not allowed until

after the conclusion of the studies at the gymnasium.
The medical examinations consisted of the following:

—
(i) The examination in natural science; this included

mineralogy, botany,
'

zoology, physics, and chemistry;

(ii) the examination in anatomy, which was theoretical

and practical, and very thorough; (iii)
the final exami-

nation, which consisted of paper work, clinical work in

the wards, and a part held 7777/ 7'oce, in which all depart-
ments of medical science came into consideration, with the

exception of anatomy. Then followed writing an essay,

* DoRN'Bi.L'Tii : Darstelluiig" der mcdicinischen Poliztigesetzgebung, Schvverin

18.U.
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taking part in disputations, and finally the doctor's degree,
which carried witli it the riglit to practise.

In those German States which did not possess medical

schools, such as Oldenburg, Brunswick, Hamburg, Liibeck,

etc., there were boards of examiners made up of officials in

the sanitary service and doctors of position, and the right

to practise was granted by them.

PRUSSIA AND THE PRESENT GERMAN
EMPIRE.

Thk Brandenburg-Preussen monarchy during the course of

the 1 8th century gained a prominent position as a political

and military power. The idea of a strong ruling authority

in the State which should be paramount in all departments
of administration, and should conduct affairs with a view

to the common weal broke upon men's minds at an early

date in this counlrv, and was diffused throughout all classes

of the population. The system of medical education was

not uninfluenced by this tendcncv.

As early as the year 1725 a State-examination was intro-

duced, and was no doubt necessary on account of the

inconsiderate manner in which medical diplomas were at

that time granted in many places.* It was, however,

limited to anatomy and the description of a case of disease

which had been observed by the candidate. To this w^as

afterwards added an oral examination upon the most im-

portant parts of medical science. In 1798 the regulation

was made that instead of writing out a case two patients

should be examined in the presence of the examiner and

treated by the candidate for four weeks. Tlie period of

stud»_ntship was fixed at a minimum of three years.

A complete organization of medical studies and examina-

tions was effected in the year 1825. According to this

* L. V. HoNNi: uiid II. Simon : Das Mccliciiialwesen des I'reussischen Staates,

Breslau 184^, i, .144 r/
icry.
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several categories of practitioners were distinguished ;
for

instance the doctors wlio had received diplomas and who

were entitled either to practise medicine only or medicine

in conjunction with surgery, and surgeons of the first and

second class, who were also entitled to practise midwifery
and ophthalmic surgery if they had passed the necessary
examinations.

The doctors with diplomas were educated at the univer-

sities. On matriculating it was necessarv for the student to

furnish a proof that he had completed his course of study at

the gymnasium and had passed the "leaving" examination.

He had then to devote himself during four years to medical

study and during the last year to attendance on the clinics.

There were the following examinations: (i) i\\e tentamen

philosophicmii which was introduced in 1826, included

logic and psychology, physics, chemistry, mineralogy,

botany and zoology, and was held by the professors of the

faculty of philosophy in the presence of the dean of the

medical faculty ; (2) the tentamen medicum and exaiiien

rigorosum which consisted of a written portion, precautions

being taken that the candidate received no help, and an oral

examination, and which dealt with every subject which had

been taught : these, if passed successfully, entitled the

candidate to his degree; (3) the State-examination which

took place only in Berlin and gave the right to practise.

While the tentamen inedicnm was held before the dean

and the rigorosum before the professors of the medical

faculty, at the State-examination "
theoretically and prac-

tically educated men of science from all branches of medi-

cine" were employed as examiners. Professors and other

university teachers were intended to be excluded on

principle from examining, and at most were admitted as

examiners only in subjects which they did not teach. No
member of this Examination-Commission, which was ap-

pointed annually by the Ministry, was at liberty to exercise

his functions longer than two years.

The State-examination was composed of several parts,
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of wliicli the first dealt witli anatomy, the s/tifs viscerum

being demonstrated by the candidate who had also to make
a dissection and to explain preparations which were placed
before him

;
the second part dealt with internal medicine

and consisted of the examination and treatment of two-

patients during 2-3 weeks, to which were added questions

upon other cases of disease, and of an inquiry into the can-

didate's knowledge of the art of prescribing ;
in the third

two cases of surgical interest were examined and treated

in the same wav ; and the fourth, the final viva voce exami-

nation, once more took all subjects taught into considera-

tion and served as it were to control the preceding exami-

nations. Hereupon the license to practise medicine was

granted.

Whoever desired to engage in surgical practice also was

obliged to submit to another examination in operative

surgerv which was interpolated between the second and

third parts of the State-examination and consisted of the

candidate writing a surgical essay, giving proof of his

knowledge of instruments and of the art of operating,

applying a bandage and performing two operations on the

dead body. If the candidate passed this examination with

great credit he received the diploma of
"
operator :" if he

did not distinguish himself he received the diploma of

medical practitioner and surgeon. The title of
"
operator"

was abolished in 1855.

The "surgeons of the first class" were not obliged to be

possessed of such a good general education and had to

study for three years at a medical faculty or a medico-

chirurgical school
; they were however excused one year

of studentship if they had previously been employed for

two years as surgeons of tlie inferior category. They
received a license to practise internal medicine and surgery
after passing the State-examination. Tlu l.iUcr was regu-
lated upon the same principles as that for the doctors with

university dijjlomas, and (lilTcri'd from it onlv in not ])rc-

supposing a knowledge of the natural sciences and in
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making less extensive claims upon professional knowledge.
It was conducted in the German language whereas the

university doctors sustained a part of their examination in

Latin. The "
surgeons of the second class" got the know-

ledge required for their calling partly through the instruc-

tion received from a master of their art, partly by serving
at the military hospitals and infirmaries or by attending a

few lectures at a medical faculty or medico-chirurgical

school. At their examination, \\hich was held by the pro-
vincial medical colleges, they were required to answer on

paper, without assistance, three questions upon general

points in physiology, materia medica et chirurgica, and the

art of prescribing, upon the means of resuscitating the

apparently dead, the assistance to be rendered in sudden

accidents, the provisional measures to be taken on the out-

break of epidemics, etc.
; they were also asked to give a

demonstration of the sifi/s visccruni, to make a dissection

and to explain preparations placed before them, to perform
a small operation on the dead bodv, to apply a bandage
and to diagnose frequently occurring pathological conditions

such as inflammation, suppuration, hernia, fractures and

sprains, burns, etc.

The right to practise midwifery was granted only to

doctors with diplomas and surgeons of the first and second

class, to persons in fact who were in one way or another

legally qualified to engage in medical practice. Before

submitting to the examination they had to pass to get this

license it was necessary for them to furnish proofs that they
had attended a complete course of instruction in midwifery
and had conducted two cases of labour : thev had then to

write answers to three questions on the subject to show
their abilitv in manual diagnosis on the model and on the

pregnant female, to perform version and extraction on the

model, and to pass an oral examination in obstetrics.

Every doctor or surgeon who was licensed to practise

surgery was entitled to practise ophthalmic surgery. A
special examination in ophthalmology was therefore only
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made compulsory for those doctors who possessed no

surgical diploma. It consisted of answering on paper two

or three questions upon the anatomy and physiology of the

eye, performing some ophthalmic operations upon the dead

body, showing a knowledge of the instruments in use and

undergoing a viva voce examination in ophthalmic science-

Only doctors with university diplomas or surgeons of the

first class who were authorized to practise all departments
of medicine received appointments in the public sanitary

service. The former were entitled physici, the latter

forensic surgeons. Candidates for these appointments had

to write four essays on subjects connected with medical

jurisprudence, several months being allowed them for the

task, to perform a dissection in a medico-legal case, to

make a visit of inspection to a druggist's shop, to give

practical proof of their diagnostic and therapeutic skill in

veterinary science, and to pass an examination in State-

medicine. In 1850 a regulation was made that only such

doctors as had got their qualification in the State-examina-

tion with exceptional merit should be admitted at once to

the examination for the position of pJiysicus ; the others

had to wait some years.

This system of examinations, complicated by such a

variety of combinations, was attended bv many drawbacks.

It divided doctors into a number of different groups,

rendering disputes difficult to avoid, it degraded the

faculties, vexed the university teachers by making them

the objects of unjust suspicion, inasmuch as it made a point

of excluding them from acting as examiners at the State-

examination, while the examining boards which had this

duty cast on them were overworked, persons were nomi-

nated examiners who were but seldom competent or suit-

able for th(! office, and the candidates were obliged to make

a long stay in Berlin, and so put to much expense. These

causes, combined with the advancing development of

medicine, and influenced bv the spirit of the age, which

demanded equalization of position and rights, led to a
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partial change in the system of medical study and exami-

nations.

In the years 1848 and 1849 the medical schools of

Breslau, Greifsvvald, Miinster, and Magdeburg, which had

up to that time served, together with the medical faculties,

as places for the education of surgeon'^, and had been

founded only a few decades before, were closed and done

away with, so that for the future no more practitioners of

this kind were produced.
The law of the 8th of October, 1852, ordained that from

that time forth there should be only one class of doctors,

who should be obliged to pass all the examinations, and

consequently be entitled to practise all branches of medicine.

They were to be educated at the university only, and to

pass the teiitamen philosophiciiiii, the tentamen medicum,
the examen i'igo?-osu7n, and, finally, the State-Examination.

The last consisted of the identical parts which had up till

this time composed the examination prescribed for the

doctors with university diplomas and the surgeons ; but

the portion which dealt with clinical surgery was merged
with the examination upon operative surgery and the

examination on midwifery was made a special part of the

State-examination. This consisted therefore of examina-

tions on anatomy, medicine, surgery and midwifery, and a

final examination to which only those were admitted who
had passed the others creditably. Some changes rendered

necessary by the scientific requirements of the times were

afterwards introduced into this arrangement of examina-

tions. Thus in 1856 the anatomical examination assumed

another form by the subject of physiology being added to

it, and consisted of an anatomical part devoted to a practical

testing of the candidate's knowledge of osteology and

splanchnology {situs visceruin) together with the prepara-
tion of a dissection to show the course of nerves, and a

physiological part including histology .

In 1 86 1 the tentamen plulosopliicinii was abolished and

its place taken by the tentamen physicum, in which
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anatomy, physiology, physics, chemistry, and the descrip-

tive natural sciences (mineralogy, zoology, and botany)
formed the five subjects on which candidates were examined.

The examination took place under the direction of the dean

of the medical faculty, and was passed after the second

year of studentship. In i860 it was decreed that any
candidate entering his name for the Stat(;-examination

should furnish proofs that he had attended, in the capacity

of assistant, both suro^ical and medical clinics diirinof two

semesters each. The exavien ris^orosum continued to exist

in an unaltered form as an affair of the faculty and indepen-
dent of the State-examination.

At the beginning of the present century some of the

universities of Prussia appeared superfluous by reason of

the inadequate number of students attending them, and the

vicinity of other academies more favourably situated. Thus

in 1805 the University of Erfurt with 41 teachers numbered

only 21 students, and that of Duisburgwith 12 teachers the

same number of 21 students
;
somewhat better attended

were the universities of Frankfort-on-the-Oder with 21

teachers as against 174 students in the year 1797; of

Erlangen with 40 teachers and 202 students; of Konigsberg
with 26 teachers and 346 students, and of Halle with 48
teachers and 762 students. After the universities of Duis-

burgand Erfurt had been abolished, and that of Erlangen in

Bavaria had ceased to exist, and Wittenberg had been

united with Halle and Frankfort-on-the-Oder with Breslau,

there remained of the ancient universities only Konigsberg,

Halle, and Breslau
;
at the last-inentioned a medical faculty

was founded for the first time in 181 1. To these were

added the University of Greifswald, which came under

Prussian rule with Swedish Pomerania, and those of Berlin

and Bonn which were newlv-foundcd.

The University of Berlin assumed a definite form in 18 10

at a time when the State, as a result of the defeats of Jena
and Auerstiidt, was reduced in extent to the half of its

former dimensions, and was partly occupied by toreign
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troops. It was certainly a remarkable phenomenon that at

such a period of general overthrow the thought of erecting

temples to knowledge should have occurred to men's minds;

it shows what courage
—what moral and intellectual power—these men possessed, and how firmly and surely they

hoped and built upon the hope of the restoration of the

State.^

The medical faculty of the University of Berlin was

developed out of the Collegium Medico-CliirurgiciiDi, at

which, in 1806, before the outbreak of the war, there was a

teaching staff of eighteen ordinary and two extraordinary

professors. The faculty took over a portion of the teaching
staff and some of the schools, taking care to improve and

complete the educational establishment by summoning to

their assistance distinguished and learned men like Reil,

HuFELAND, RUDOLPHI, and others, and by making some

necessary additions to the schools of science. The estab-

lishment for the education of doctors for the army at Berlin,

which, at the instigation of GORCKE, had been provided in

1795 with an excellent organization,t was associated with

the university in such a way that the students of the former

attended the lectures at the latter. These students were

divided into those who were being educated for medical

degrees and those who were passing the course of instruc-

tion required for "surgeons of the first class." With the

abolition of the latter category of doctors, the training of

such for the army came also to an end. The institution

serves at the present day as a boarding-house for students

under the direction of military medical officers. The

students receive from the State lodging and instruction

gratis, and even get pecuniary support, to a certain extent,

during their studies
;
and in return they incur the obligation

of serving for a certain number of years in the army. The

* RuD. KiJFKE: Die Giundung der Fiiedrich-Wilhelnis-Univeisitiit zu Berlin,

Berlin i860.

t J. D. E. Pkeuss: Das K. Preuss. niedicinisch-chirurgische Friedrich-

Wilhelms-Institut zu Berlin, Berlin 1819, S. 28 et i,eq.
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supervision of the students is given to military medical

officers who are distinguished for talents and ability; they

accompany their pupils to the lectures, go over the subjects

with (hem again, and thus get an opportunity of making
their own acquirements sounder and more extensive. To
this arrangement the science of our day owes many dis-

tinguished investigators and university teachers.

The youngest of the Prussian universities is that of Bonn,

which was founded in 1818. It was a want much felt by the

western provinces, widely separated as they are from the

eastern
;
the former possessed no academy, with the excep-

tion of the theologico-philosophical school of Miinster. The

political events of 1866 brought about an increase in the

number of Prussian universities by the addition of those of

Gottingen, Kiel, and Marburg, which, with Hanover, Schles-

wig-Holstein, and the former electorate of Hessen, came
under the Prussian administration.

When, after the famous victories of 1870, Elsass (Alsace)

was reunited to Germany, the University of Strassburg was

reorganized after the pattern of German uni\-ersities, and

included in their number. Equipped with abundant material

for teaching and a distinguished staff of teachers, it has

soon acquired for itself a prominent place among the high
schools of Germany.
With the institution of the North German Confederation,

which was, bv the adhesion of the South German States in

1871, expanded into the German Empire, there followed a

uniform organization in medical studies and examinations.

By paragraph 29 of the law regulating trades and profes-

sions of June 2ist, i86g, it was decreed that only the

supreme authorities of those Confederate States whicli

possessed one or more universities should be entitled to

grant licenses to practise medicine, and then only to persons
who had passed the State-examination.'^

This can Ix- ])assed at any of the__universities belonging
*

II. l-lci.iN miiG : Das Medicinalwesen in I'rtusstii. Biiliii 1874,8. 306
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to the German empire. The examining commissioners are

nominated annually by the presiding Ministry ; among them
are found experts in all branches of medicine, the professors
and teachers of the different universities being chosen bv

preference, together with a president who conducts and

keeps a watch over the proceedings. The medical colleges
and examination commissions, which had up to this time

held the State examination in the chief towns of the different

Confederate States, ceased to exercise this function, and the

State-examination in medicine was simply changed into a

university examination supervised by State-officials.

Whoever desires to present himself for this examination

must furnish proofs that he has gone through the gymnasium
course of study, passed the tentamen physicum, acted as

assistant at the clinics, and attended four cases of labour.

On the other hand he is no longer obliged, as was formerly
the case, to undergo the examen rigorosum and to take the

doctorate. It is true the right of granting this degree, after

passing an examination, has been retained by the faculties
;

but this can now be done as well after as before the State-

examination, and is nothing more than an ancient custom—
no longer a form prescribed by law.

The State-examination was divided into five parts. The
first included anatomy, physiology, and pathological

anatomy, and involved the demonstration of an osteological
and a splanchnological preparation and the dissection of a
"
part

"
to exhibit the nerves

;
the candidate was required

to answer questions set him in histology and physiology, and
to put up and describe a histological preparation ;

he had
to perform a post-mortem examination and to make a

report of the pathologico-anatomical results arrived at
;
he

had also to make a histological preparation of diseased

tissue: the second part dealt with surgery and ophthalmo-

logy and involved the treatment of two patients by the

candidate during eight days with written reports on the

cases
;
he had to answer questions set him on surgical

subjects and perform an operation on the dead body, to

O Q
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answer questions on fractures and dislocations, to apply a

bandage and to examine and treat a case of ophthalmic
disease : the third part was concerned with medicine in a

similar way and involved the treatment of two cases of

disease
;
the candidate had also to answer numerous ques-

tions on materia medica, toxicology, and the art of pre-

scribing : the fourth part dealt with midwifery and

gynaecology and involved attendance on a case of labour,

the treatment of a woman during the puerperal period, and

the performance of an obstetric operation on the model :

the fifth part consisted of the final viva voce examination

which embraced general and special pathology, surgery,

materia medica and State-medicine or hvo-iene. The

subjects upon which the candidates were required to

furnish answers were to some extent decided by lot.

Whoever passed the State-examination satisfactorily was

entitled to call himself medical practitioner (Arzt) but not

to assume the title of Doctor of Medicine. If anvone

desires the latter distinction he has to get it from some

medical faculty. The conditions under which this is

granted differ in different places. The demands on a

candidate's knowledge are represented as a general rule by
an oral examination on the most important branches of

medical science, by the composition of an essay in German,
instead of Latin as was formerly the case, and by the argu-

mentative defence of certain theses.

The regulations of June 2nd, 1883, introduced numerous

important alterations into this system of examination. In

the first place it was decreed that mineralogy should be

omitted from the list of subjects for the tentamen p/iysicum,

since all governments and faculties were agreed
"
that

mineralogy of all branches of natural science is of least

use to the future doctor, and the little it is necessary he

should know about it is taught him in the lectures on

chemistry and materia medica." The examination in

zoology and botany was also curtailed, and it was ordered

that only one question should be put upon these two

I
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subjects. This was dont; from the eonviction that it is

impossible to assign the same importance in medical study,
or to allow the same title to a place in tlu- mcdiial cur-

riculum, to botany and zoology as to physics and

chemistry, to say nothing of anatomy and physiology:
that moreover it appears unjust to require from a medical

student in his fourth semester satisfactory work in the

•extremely wide held of botany and zoology, in addition to

an adequate knowledge of anatomy, physiology, physics
and chemistry : and that it is impossible for him to satisfy
the demands made upon his knowledge of these two
sciences by a professor who makes one or both of them his

special study, unless indeed he neglects for their sake

branches of knowledge of far higher importance to his

future career. On these grounds it was even proposed to

exempt medical students from any exan;iination at all in

zoology and botany, or else to have any such examination

conducted not by professors of these sciences but by a

member of the medical faculty.

These considerations led to a resolution to require of the

student only that he should possess in zoology a knowledge
of the outlines of comparative anatomy and physiology,
and in botany a general acquaintance with the system
of classification of the vegetable kingdom, having especial

regard to officinal plants, together with a knowledge of the

outlines of vegetable anatomy and physiology. It need

hardly be said that persons who have taken the degree of

Doctor in the natural sciences at a German university are

excused the examination in these subjects in the tentamen

j)hysicum. The tentamen physicutn is an oral examination

and does not involve any practical work.

At the same time the conditions for admission to the

State-examination were made more severe and another

method of subdividing it was introduced. The candidate

must now, when he puts his name down for it, furnish proof
that he has devoted at least nine semesters to medical study,
instead of eight as was formerly the case, and that he has
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acted as assistant in the surgical, medical, and obstetric

clinics for two semesters in each and one semester in the

clinic for diseases of the eye : also that at least four

semesters liave elapsed since he passed the tciitainen

pliysiciivi. In 1887 it became necessary for him to show

that he had acquired the requisite skill in the performance
of vaccination.

The State-examination is divided into the following

parts: (i) normal anatomy; (2) physiology; (3) patho-

logical anatomy and general pathology ; (4) surgery and

ophthalmology; (5) internal medicine and therapeutics;

(6) midwifery and gynaecology ; and (7) hygiene. In

anatomy, physiology and pathological anatomy the

examination is carried on by only one examiner; in the

other subjects by two. The examination appears to have

been made rather more severe than formerly in certaia

subjects, such as anatomy, surgery, and midwifery. If a

candidate fails in any subject he must present himself for

re-examination within a certain fixed time : if he fails to do

so, he loses all advantage from having passed in the sub-

jects on which his knowledge had satisfied the examiners.

Some of the regulations in this system of examination

cannot fail to provoke our criticism. The first to do so is

that fixing the period of studentship at nine semesters,,

whereas only a few decades previously this period in many
of the Confederate States covered ten semesters. Since

that time medical science has greatlv developed in all

directions, and the demands made upon the knowledge of

doctors have not on that account become less, but on the

contrary have extraordinarily increased. If we wish to-

settle a precise period for the duration of studentship, ten

semesters are the least we can demand.

Again, the semester which at ])res('nt is given up ta

military service falls generally in the
])t-ri()cl

of studentship

required by law and is reckoned as pari ot it : this arrange-

ment is unjustitiablf for while performing their military

<lutics the students are prevented studying by having other

I
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tasks to execute wliich iiionoj)olize all their bodily and

mental powers.
The decree that medical studies must be carried on to

their termination exclusively in the universities of the

German empire excited surprise. Such a regulation could

be easily understood in the case of law students who after-

wards become State-officials : but permission should be

granted to those who are destined for the medical pro-

fession— a calling of an international character—to visit

foreign universities to complete their education or to

enlarge their intellectual horizon.* It has hitherto been

quite characteristic of the German race to accept and

assimilate the intellectual achievements of other peoples

and by no means to shut their eyes to them.

The doctorate in Germany takes up a singular position

in relation to the system of medical examinations. Inas-

much as it neither confers the right to practise nor is a

condition upon which admission to the State-examination

•depends, it appears to be- really superfluous. If the object

is to satisfy the prejudices of the public by preserving

amongst practitioners the title of Doctor it ought to be

granted to everyone w'ho has passed the State-examination.

If it is intended to be a mark of distinction for remarkable

scientific attainments it is desirable that the claims on the

knovvledgfe of those who are candidates for it should be dis-

tinctly higher than they are.

It is an extraordinarily happy and suitable arrangement
to intrust the management of the examinations chiefly to

the faculties, the members of which are for the most part

without anv doubt elected on account of their special per-

sonal acquirements, and at the same time to preserve to the

authorities of the State a proper amount of that influence

which they are empowered and intended to use in the

interests of the public.

Some particular points in the arrangement of the exami-

nations could no doubt be improved. Thus it may be

* K. KoESTEn: Die Freiziigigkeit dcf Studieiendeii der Medicin, Bona 1884.
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doubtful whether two examiners are required in the subjects

dealing with practical medicine while one examiner is suffi-

cient in each of the other subjects, because by this arrange-
ment too great demands are made upon clinical material

but scantily available in many places ; again, two equally

qualified examiners are hardly ever to be found at the same

place ;
and finally the supervision or control of one examiner

by the other does not appear to be more necessary here

than in the subjects connected with the theory of medicine.

So too the present form of the last part of the State-

examination is unsatisfactory. Hygiene has no more claim

to be admitted as a subject for examination than have psy-

chological medicine, forensic medicine, veterinary science

and other branches of medical study.

On the other hand in spite of these few faults—and the

justice of the criticism has perhaps still to be proved
—the

German system of medical education presents so many
advantages that it justly serves as a pattern which other

lands are glad to imitate.

ITALY.

The system of medical teaching in Lombardy and Venetia

was organized in former times completely after the Austrian

model. The medical faculties of Padua and Pavia stood

in intimate relation to the universities of the other

countries belonorin"; to the Austrian crown and oajned

from them both inspiration and assistance on the path of

intellectual progress. The princes of the Austrian reigning

house, as is remarked by LODKR,"^ directed "their efforts

towards good organization and satisfactory maintenance of

the public medical institutions."

In the States ol the Church, medical sludv lasted for lour

years in accordance with a decree of Pope Lko XI 1. dated

* E. V. Lddkii : Uber Llrztliche Verfassung unci Uiitcnicht in Italicn i. J_

18 r I, Leipzig 1812.
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1824; after this period had elapsed the Doctorate of Medi-

cine could be conferred. Anyone desiring only the degree
of Doctor of Surgery studied one year less and occupied
himself principallv with the subjects required for his future

calling. The license to practise was not conferred at the

same time as the degree, but the hiciiiiiiiin practicuni had

first to be passed and was spent in visiting the clinics and

in hospital work.

In Tuscany the custom prevailed that medical students

should attend the Universities of Siena or Pisa during four

years and then betake themselves to Florence to continue

their studies
; here, in the institution connected with the

Ospedale di S. Maria Nuova, they had an opportunity of

getting a more extended and complete education in medi-

cine. The lectures which had to be attended at the uni-

versitv were accurately laid down. Examinations held at

the end of every year were the means of deciding whether

a student should be admitted to the lectures of the follow-

ing year. After the conclusion of the period of studentship

the State-examination had to be passed in Florence : it con-

sisted of an oral part on theoretical subjects and of a prac-

tical clinical part. Then followed the composition and

defence of theses, the promotion to the degree of Doctor,

and the license to practise.

Similar conditions prevailed in other Italian States,

The influence of Austria and France, which made itself

felt in many branches of the administration, was noticeable

also in the arrangements of medical studv.

When the national aspirations of Italy were satisfied and

the different parts of that country were united into one

political whole, a uniform organization in medical teaching

became a possibility. It became a reality on the i6th

November, 1859, and was the first stone laid in a great

edifice of culture, the advantao^es of which are becoming

every day more apparent.
At present Italy possesses 17 universities maintained by

the State, and 4 supported by towns or provinces. The
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State universities are divided into those of first and second

rank. To the first class belonj^ the academies of Rome,

Naples, Turin, Bologna, Padua, Pavia, Pisa, and Palermo
;

to the second those of Genoa, Modena, Parma, Macerata,

Siena, Cagliari, Sassari, Catania, and Messina. The latter

are partly incomplete, that is, are not provided with all the

faculties, and possess fewer professorships and a smaller

number of students than the former. The so-called free

universities are at Perugia, Urbino, Camerino and Ferrara.

We must also mention the Institute Superiore of Florence,

which is connected with clinical and other medical institu-

tions, and offers facilities for the studv of medicine.

There is everywhere an absence of the theological

faculty, for the training of the clergy was in 1873 taken

awav from the universities and handed over to the epis-

copal e-eminaries.

Four faculties are recognized, namely, the legal, medical,

that representing mathematics and the natural sciences,

and the linguistic-historical. Ihe study of medicine

is continued over six vears. The students must on

matriculation give proof of having received a preliminary
education. If they have not passed through the gymnasium,
and the lyceum, which nearly corresponds to the three

upper classes of the gymnasium in Germany, and have

received no equivalent education elsewhere they are

admitted to attend the lectures, but not to the examinations

or to the degree. A plan of studies is recommended to the

students, but its adoption is not made compulsory. They
are examined only in the most important departments of

medical science, and this takes place immediately after the

termination of the course of study. The examination is

held by the professors who teach the subjects examined

upon, two specialists acting as assistants to each professor.

After having in the course of tlu' jjeriod of studentship

passed the different special examinations in the subjects

taught, which are both theoretical and also of a practical

naturc^dealing for example with descri])tive and patho-
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logical anatomy, surgerv, internal medicine and midwifery—
they receive a license to practise medicine. In order to

get the doctorate the practitioners must compose an essay

and support several theses by argument.
The teaching staffs of the medical faculties are composed

of ordinary and extraordinary professors, who are distin-

guished only by tlie difference in the amount of the stipends

which they draw ; of incaricati, who are commissioned to

teach some special subject ;
and of private teachers. The

appointment to the professorships is ordinarily the result

of competition in written and oral examinations, or merely

the production by the candidates of any scientific work

they may have done. In cases where it is a question of a

learned man of acknowledged reputation, candidature is

disregarded, and he is summoned to occupy the professorial

chair. "^

SPAIN AND PORTUGAL.

In Spain, too, the custom of granting the right to practise

particular branches of medicine has been given up. At the

present day there exists but one class of doctors, the

licenciados en medicina y chirurgia, along with persons

of inferior position who render surgical aid, amongst whom

may be numbered the practicantes (surgical assistants) and

the dentistas. Anyone beginning the study of medicine

must furnish proof that he has received a general scientific

preliminary education, and must possess the degree of

Bachiller en artes. Medical study may be pursued through-

out at the universities, but this is not compulsory.

Medical faculties exist at the academies of Madrid,

Barcelona, Granada, Salamanca, Santiago de Compostela,

Seville, Cadiz, Valencia, Valladolid and Saragossa. The

•students devote the first year of studentship to the natural

* ToMMASi-CnunELi in the Riv. Clin, di Bologna, 1876.
—Regio decreto No.

2621, Roma 1884.
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sciences, physics, and chemistry, and the following six

years to medical subjects. After this tliey are subjected to

an examination consisting of three parts, the first being
theoretical, and embracing all branches of medicine, and

the two others being of a practical character, and held

partly at the bed-side, partly in llie post-mortem room.

The candidate receives on passing this the license to

practise, but not the degree of doctor. If he desires the

latter he is obliged to study for another year, devoting this

time to the completion of his medical education, and to

attending lectures on the history of medicine, medical

geography, hygiene, biology and many other subjects :

finally he has to compose an essay and to support theses by

argument. The title of Doctor is only granted to those

practitioners who manifest an active interest in the advance

of science: it affords no advantage in practice, and is

sought for only by those who aspire to professorships or

high positions in the public sanitary service.

Portugal has a medical faculty at CoTmbra and two

medico-surgical schools at Lisbon and Oporto. They differ

from one another in the first being more richl\- supplied
with till' means of instruction and with professorships than

the two last and alone having the right to grant the title of

Doctor. The school of Lisbon, by reason of the great

hospital which has been consigned to it for teaching pur-

poses, enjoys the reputation of giving a superior education

in practical medicine and more particularly in surgery.
There is now only one class of doctors, since the iicen-

ciati minores who had but a limited right to practise have

been abolished. No one is ad milted to the stud\- of medi-

cine until he has shown in an examination that he has

received a certain amount of general education, .\tlend-

ance on lectures is compulsorv. The curriculum demands

live years' work. Examinations are held at the end of

every year, and upon the result ol llu'se promotion into
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a higher class depends. The examinations are both

theoretical and practical and in some respects very strict r

thus the; candidate is required to treat 10 patients during'

20 days independently. The result being satisfactory

the license to practise is granted. The title of Doctor is

indicative of a more complete scientific education. It is

required in the case of those, for instance, who are desirous

of teaching at the medical faculty of Coimbra. To get it

the candidate has to pass an examination and write an

essay. The professors are the examiners. The professor-

ships are conferred after competition.^

HOLLAND AND BELGIUM.

Various classes of doctors were formerly educated in

Holland, and were licensed to engage partly in medical,

partly in surgical practice, and to settle either in the

country only or anywhere they pleased. They acquired
their professional knowledge either at the universities or

at the medical schools which were in connection with cer-

tain hospitals. In 1865 a law was passed ordering that,

from that time forth, doctors should not be licensed to

practise special branches of the healing art, but should

practise medicine as a whole and should possess an uncon-

ditional right of settling where they pleased. f At the

same time the hospital schools were abolished and the

education of doctors handed over to the medical faculties.

At the present time Holland possesses the three univer-

sities of Leyden, Utrecht and Groningen which are suppor-
ted by the State, and the Municipal Academy of Amsterdam

which arose out of the Athenaeum—a high school the his-

tory of which reaches back to 1632,
—and which in 1877

W'as raised into a university. J

* B. A. Serra de Mirabeau: Mcmoria historica e commemoiativa da

faculdade de medicina, Coimbra 1872.

f Das Mediciiialweseii im Konigreich der Niederlande, Haag 1870.

J Revue inteniat. de renscignement, Paris 1881, i, 77 ct seq.
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Whoever approaches the study of medicine must have

completed Iiis course of studies at an advanced grammar
school or at the gymnasium, or else must furnish satis-

factory evidence that he is in possession of a sufficient

preliminary education. The period of studentship lasts

generally for six years. The license to practise medicine

is only acquired by passing the State-examination which is

held by Examination Commissioners, teachers from the

different medical faculties beinof nominated as such. This

is preceded by the first and second examination in natural

science, the first being devoted to physics, chemistry and

botany, the second to anatom\-, physiology, histology,
materia medica and general pathologv.

The State-examination itself is divided into a theoretical

part which deals with pathological anatomy, pharmaco-

dynamics, special pathology and therapeutics, hygiene, the

theory of surgery and of midwifery, and into a practical

part which consists of work at the bedside and in the post-

mortem room. Before presenting himself for this the

candidate must show that he has received clinical instruc-

tion during two years and has attended at least twelve

labours, of which two have been completed with the aid of

instruments. *

The doctorate of medicine is conferred bv the medical

faculties independently of the State-examination
;
the can-

didates for this are required to have passed the gymnasium
course in Uteris human iorihiis. The examinations for the

doctorate have regard not only to professional skill but

also to medical learning ; they presuppose a more thorough

general education and go more deeply into the natural

sciences and into the different departments of medicine

itself than the State-examination. On this account the

Doctorate of Medicine carries with it a license to practise. f

*
Genecskuiidigc Wetten, Zwollc 1882, Gcsetz voni 28. Dt/. 1878.

f Wet \;in d. 28 April 1876, tot reireling van lut liooger oiulcrwijs, Zwolle

1884.
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The Dutch system of niedital h'aching differs esst;ntially

from that of Belgium which shows many points of resem-

blance to the French. There are, however, in Belgium
no officiers dc santc, no practitioners of an inferior class,

but only one class of doctors educated at the university.

Two out of the four universities of the country, those

namely of Ghent and Liege,* are supported by the State :

the remaining two are not so maintained. The University
of Louvain bears a religious character, and is directed and

maintained by the clergy : the L^niversity of Brussels,

which was created by the Liberal party in 1834, owes its

maintenance to the city and to certain rich patrons.

As a general rule the gymnasium course precedes medical

study which may be completed within seven years. The

medical studies begin with the natural sciences, physics,

chemistry, and philosophy. The curriculum is for the most

part regulated by the examinations, inasmuch as the sub-

jects required for one examination are all taken together.

The teaching consequently is so disposed as to form a

practical preparation for the examination as in the medical

schools of England. The first medical examination deals

with descriptive and comparative anatomy, physiology,,

embryology, histology, and pharmacology, is combined with

practical demonstrations, and is called the candidate's

examination. Three examinations are required for the

Doctorate of Medicine, which carries with it the license to

practise ;
the first deals with general pathology and thera-

peutics, special medical pathology, and pathological

anatomy ;
the second is upon surgical pathology, hygiene,

and forensic medicine ; and the third embraces clinical

medicine and surgery, diseases of the eye and of the sexual

organs, and dermatology, together with practical midwifery

and operative surgery, being partly theoretical and partly

practical.

The professors of the faculty are now the only examiners,

whereas formerly commissions for examining were formed,

* A. i.E Roy : L'uiiiversite de Liege, 1869.
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being composed in such a way that half the members of

every commission belonged to the local faculty, and the

other half were professors of another faculty. The principle

here followed was that of associating the teachers of the

State University with those of the free academies in one

examining board, with the view of securing in this manner

a desirable uniformity in the education of doctors. There

exists also at Brussels a central examining commission, to

which those candidates resort who have no proofs to show

of preliminary scientific education; for admission to pro-

fessional study and to the university is free to every one

who can read and write. On a person entering his name
for the medical examinations he is only required to show

that he has attended the surgical and medical clinics during
two years and the obstetric clinic for one year. The

teaching staffs consist of ordinary and extraordinary pro-

fessors and agreges speciaux, who are nominated for three

years, and receive a small stipend ;
these have taken the

place of the former charges de cours.

s\vitzp:rland.

Formerly every canton had its own laws and regulations

controlling the admission to medical practice. Some
cantons required a State-examination to he passed, which

was held before an examining commission formed of the

local doctors
;

in others a certificate that such had been

already passed in another canton or country, or the pro-
duction of a (li[)loma of Doctor of Medicine sufficed; in

some even this was unnecessary, and anyone who asserted

that he possessed the requisite ability was permitted to

engage in practice.

It was not until 1867 that an agreement, ratified by the

Federal Council, was entered into by most of the cantons,

by which the medical examinations at the Swiss universities
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were recognized as sufficient to confer the right to practise
medicine throughout the country.
Nowhere do there exist so manv academies and high

schools in proportion to the population as in Switzerland.

On the one hand tiiere are the unixersities of Basle, Zurich,

and Berne,* where teaching is carried on in German
;
on

the other hand, the university of Geneva and the academies

of Lausanne and Xeufchatel, in which the lectures are de-

livered in French. The four universities, and since recently
the academy of Lausanne, possess medical faculties. The
universities of Zurich, Berne, and Geneva have only been

founded during the course of the 19th century, and their

medical faculties have been developed out of medical and

surgical schools. They are at the present day in the same

position in regard to teachers and the appliances for teach-

ing as their sister-institutions in Germany.
The medical examinations are arranged after the German

pattern, and are held at Basle, Berne, Zurich, Geneva, and

Lausanne. The members of the examination commissions

are selected from the professors of the medical faculties and

from practitioners of proved ability, and are nominated for

the period of four years. The examinations are as follows :

(i) in natural science, comprising physics, chemistry,

botany, and zoology, with comparative anatomy ; (2) the

anatomical and physiological, which is at least as severe as

in Germany; and (3) the special medical examination,

which, like the immediately preceding one, is partly prac-

tical, partly oral or on paper, and embraces pathological

anatomy, medicine, surgery, midwifery and gynaecology,

ophthalmology, forensic medicine and hygiene, materia

medica, and mental diseases.t It is noteworthy that the

conditions of admission to the medical examinations are

stricter than in other countries, for the candidate is re-

quired to furnish procf that he has attended lectures on the

most important branches of medicine, has taken part in

* Ed. Mui.ler: Die Hochschule Bern voii 1834-1884,86111 1884.

f Verordriung der eidgcnoss. Medicinalpriifungen vom 19. Marz 1888.
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practical work, and has not only attended the medical,

surgical, and obstetric clinics each for two semesters and the

clinic for diseases of the eye for one semester, but also that

he has worked in the clinic for mental diseases for one

semester, and has acted as assistant in the policlinic.

The doctor's degree is not connected wiih this profes-

sional examination, but is conferred by the medical faculties

on the candidate passing another examination and writing

an essay.

DENMARK, NORWAY, AND SWEDEN.

Medical teaching in Denmark is organized on the same

plan as in Germany and Austria. Medical students on

entering the university of Copenhagen must produce a

certificate of having passed the "
maturity

"
examination of

a Danish gymnasium ;
then they apply themselves to the

study of philosophy, the natural sciences, physics and

chemistry, and are examined in these subjects. It is only

after this that real medical study begins.

The examinations which have to be passed before a

license to practise is granted take place before the medical

faculty in the presence of censors appointed by the

government who deliver judgment upon the candidate's

fitness. Ihe examinations consist of a part devoted to

paper work, in which the candidate has to write, without

assistance of any kind, three essays upon subjects of prac-

tical medicine; of a practical portion consisting of a dis-

section, the examination and treatment of several patients

and the performance of an operation on the dead body ;

and of an oral examination upon the most important depart-

ments of medicine.

As a general rule it is only those who desire to engage in

academical teaching or to enter the public sanitary service

who aspire to the doctor's degree ;
it is granted after the

candidate has written an essay of real scientific value.
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Ev^ery doctor of medicine is privileged to give lectures at

the university. The professorships are filled up after com-

petition.

\'rry much the same system prevails in Xorvvav. Here,

too, it is usual for practitioners to rest satisfied with the

license to practise and but seldom to aspire to the degree
of Doctor. The country possesses a universitv at Chris-

tiania founded in 1811 and completed in 1S15. Matricula-

tion takes place only after the satisfactory completion of

the course of studv at a gymnasium. The university studies

begin in all the faculties with an advanced course upon
subjects of general science: from two to three semesters

are devoted to this, during which time the student has an

opportunity to make up his mind as to the choice of a pro-
fession.

The period of medical studentship lasts commonlv for

seven years and is divided by examinations into three parts.
The first is devoted to zoology, botany, physics, chemistry,

anatomy and physiology ;
the second is occupied with the

study of pharmacology and toxicology, general and special

pathology and pathological anatomy, surgical pathology,

ophthalmology and dermatology ; during the third the sub-

jects engaging attention are clinical practice, forensic medi-

cine and hygiene ; the examinations are oral, on paper, and

practical. Anyone passing these satisfactorilv is given a

license to practise.

The doctor's degree is only granted for extraordinarv

scientific attainments and is associated with the right of

lecturing at the universitv. In the year 1888 there were in

the whole of Norway no more than 14 doctors of medicine.

In Sweden medical instruction is given in the medical

faculties of the universities of Upsala and Lund and at the

Medical and Surgical Carolina Institute which was founded

in 1750 and at the present day is used chiefiv for clinical

education. A certificate of having passed the "
maturity

"

examination /;/ Uteris Iiii?naniorihiis at the gvmnasium is

required from the students.

R R
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The course of study for medical students is approximately
the same as in the German universities; only in conse-

quence of the length of the vacations the lectures upon the

various subjects extend over more time. Generally from

nine to ten years intervene between leaving the gymnasium
and beginning medical practice. The student applies him-

self in the lirst place during three semesters to physics,

chemistry, botany and zoology, and is examined in these

subjects. He now passes from the philosophical to the

medical faculty and devotes about four years to the study
of anatomy, physiology, medical chemistry, histology,

pharmacology and general pathology. He is obliged to

dissect and to engage in practical work in the physio-

logical, chemical, histological and pathological laboratories,

while he is at liberty to please himself in regard to attend-

ance at the theoretical lectures, which are given gratuitously.

The examination which closes this portion of the period of

studentship embraces the above-mentioned subjects as well '

as the history of medicine, and is partly oral, partly prac-

tical. The medical candidate, as he is henceforth called,

devotes the following semester to attending the clinical

institutions—-in short to perfecting his education in

practical medicine. He is obliged to direct his attention

also to various special subjects such as medical psychology,
the diseases of children and syphilology, to assist in post-

mortem examinations in cases of pathological and forensic

interest and to attend the hygienic exercises. The exami-

nation upon these subjects, which is not generally passed
until from three to four years after the " candidate's

" exami-

nation, confers, if the result is satisfactory, the right to

engage in practice.

The degree of Doctor of Medicine is only required in the

case of those practitioners who desire to teach at the uni-

versity or to get posts in the higher branches of the sanitary

service : it is granted on writing a scientific treatise and

maintaming, in discussion, the positions taken up in it; it

is, however, conferred only by the two universities, not by
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the Carolina Institute. On the other hand the hist has the

right to hold the "candidates'" and "
licentiates'

"
exami-

nations and to grant the ordinary license to practise.

RUSSIA.

So late as last century Russia still drew her doctors for the

most part from foreign countries.* There was, however, a

school founded in Moscow for the education of surgeons as

early as the year 1706, in the time of Peter THE Great :

this was connected with the hospital there, and possessed an

anatomical theatre and a botanical garden. The first

university with a medical faculty arose also in Moscow,
in the year 1755. On the other hand the university con-

nected with the Academy of Sciences at St. Petersburo-

did not deserve the name, but was nothing more than a

gymnasium, in which some courses of lectures on law were
held

;
indeed the attendance was but small, the number of

students under the directorship of the Princess Daschkovv,
in the year 1783 amounting only to two.f During the

19th century the medical faculties of the universities of

Kiew, Charkow, and Kasan have been founded, and in these

teaching is carried on in Russian
;
the Polish university of

Warsaw has also been Russianized. The most recent

addition to the Russian universities is that of Tomsk in

Siberia, which was opened for students in September,
1888, and at first possessed only a medical faculty. The

university of Helsingfors, in Finland, and that of Dorpat
also belong to the Russian Empire ;

in the former the

Swedish, and in the latter the German language prevails. J

* W. M. V. Richter: Geschichte der Mediciii in Russland, Moskau 1817,

iii, 91 et seq.
—A. Bruckner : Die Aizte in Russland bis z. J. 1800, St. Peters-

burg 1887.—J. TscHiSTOwiTSCH : Geschichte der ersten medicinischen Schulen
in Russland, St. Petersburg 1883.

t Count D. A. Tolstoi in his Contributions towards a Knowledge of the

Russian Empire, St. Petersburg 1886, p. 217.

J Die deutsche Universitiit Dorpat, Leipzig 1882.
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To these must be added the Medical and Surgical Academv
at St. Petersburg", wliere the militar)- medical oflficers are

trained.

Anyone who intends to follow the medical calling must

have completed the course of study at a gvmnasium before

he is admitted to professional study. The period of student-

ship lasts five years. In addition to the examinations, which

are held to test the student's knowledge on the subjects

of the lectures they have been attending, there is in the

middle of the period of studentship an t'xami nation which

corresponds to the German fviifaiiirii p/ivsiciiin ; the exami-

nation for the license to practise takes place at the conclu-

sion of the course of study, and embraces the most important

departments of medicine, being both oral and of a practical

character. Those who, having got the license to practise,

aspire to the Doctorate have their knowledge tested more

severely.'^''

GREECE AND THE CHRISTIAN LANDS OF THE
BALKAN PENINSILA.

The University of Athens was founded in 1837, during the

reien of King OthO, and was organized on the German

model. A certificate of having passed the "maturity"
examination of a Greek gymnasium was required before

matriculation. Medical studies generallv demand five

years, the first of these being devoted to the ancillarv

sciences. The ])reliminar)- examination is held at the

conclusion of the first year, and includes physics, chemistry,,

and natural history. The examination for the degree of

Doctor deals with normal anatomv, phvsiology, general

pathology, materia medica, medicine, surgery, midwiferw

forensic medicine, and hygiene, l)ut is not associated with

practical demonstrations. After the cU'grec^ there follows a

*
AUg^cni. StaUit ilcr K.. russ. Universitaten voni

2.:; .August i.S,S4, I'ctcrs-

hurir 1884.
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year of practical training, and then the practical rxamina-

tion, which consists principally of the treatment of patients,

the performance of operations on the dead body, etc., and,

if passed satisfactorily, confers the right to practise.

There formerly existed in Roumania only a military

medical school, the most gifted pupils of which were sent to

foreign universities to complete their studies. At the

present day the country possesses the two universities of

Bukharest and Jassy, each one of which is provided with a

medical faculty."^ Connected with the former there is a

school of pharmacy. Bukharest also possesses a veterinary

college. The completion of the gymnasium course is a

necessary preliminary to the study of medicine. The

period of studentship at the university lasts five years.

The examinations embrace all departments of medicine,

are both theoretical and practical, and are conducted by the

professors. These concluded satisfactorily, the candidate

receives the doctorate, which carries with it a license to

practise all branches of medicine.

The Servian University of Belgrade as yet has no

medical facultv.

FINAL CONSIDERATIONS.

On looking at the abundant supply of facts which serve to

throw light on the systems of medical teaching prevalent at

different periods and in various countries the question

naturally suggests itself :

" Where is medical education now
carried on in the best and most appropriate way?" The

question, however, as little admits of an answer as does

that which asks which is the best form of government, or

the best religion. While a republic appears most suited

for one nation, and has been preserved by it for centuries,

others require a monarchy, perhaps even despotic rule.

The case is similar with the arrangements for medical

* Revue iiiternat. de renseignement, Paris, iv, p. 25 t i:l seq.
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education. The condition of general culture, the historical

traditions and the geographical position of the country,

tosfether with the state of its finances and the character of

its population are here matters of great importance.
It may be permitted, however, to take this opportunity of

discussing certain general questions, which, even if the

solution of them is unattainable, are lit fo eng-age our atten-

live and serious consideration.

A principle wliich is of the utmost consequence in the

preliminary education in general knowledge given to those

intended for the medical profession, and one which must

under all circumstances be firmly maintained, is that such

education shall be in no way inferior to that required for the

other learned professions, for theologv, for law, for philo-

logy, etc. The doctor must possess that measure of general

knowledge which satisfies the highest demands in the country
he lives in. The nature and extent of these demands

depend upon the conception formed of general education,

and this differs and has differed according to place and

time.

Inasmuch as in most civilized countries of the present

day this conception has been developed under the influence

of the humane letters, it follows that the study of antiquity

with the help of the Greek and Latin languages has come

to form the real foundation of general education. It is true

that this system, which was in high favour during the i6th

century, in the 17th and iSth centuries was subjected to

considerable limitations. The sudden stimulus given to

the study of the natural sciences and the development of

national literatures forced men to give consideration to

other subjects as elements of education. Wherever these

new subjects were not merged into the educational system
till then in vogue there appeared, separating the schools

devoted to ancient and modern learning respectively, a

cleft, which the course of time has enlar<jed into a chasm.

The advocates of the former declared tlial the educational

value- of anc-ient lileratun- depends (hicllx- ujion the torm--
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of language in which il is conveyed, the study o[ whicli

sharpens the intellect and exercises the thinking powers.

Assuming the correctness of this assumption, the rellection

that eioflit or nine years of life are devoted to this study

must give us pause. The end aimed at stands in no

reasonable relation to the time spent in reaching it. At

any rate we are at liberty to ask whether the toilsome and

tedious journey over the linguistic rocks of Greek and

Latin literature is the only path by which the wished-for

s:oal can be reached. There have existed at all times and

there exist at the present day numberless remarkably

clever people who have never learnt Greek or Latin
;
and

the converse proposition may be stated with equal truth.

Why should not other branches of knowledge, especially

mathematics, be suitable for developing and sharpening

the intellect ?

The object of a good system of instruction should be to

train the mind and at the same time to pay due attention

to the requirements af life. It is well known that the

classical gymnasia with their arrangement of studies only

partially satisfy this demand.* Most of the objections

which have been raised against them depend upon this

fact. What above all things is demanded at the present

day, is that greater attention should be paid to practical

matters in teaching, for this is to the advantage not only of

the future doctor and man of science but also of the

theologian and lawyer,
—of everyone, in line, whose calling-

comes into touch with practical life. In most countries

these requirements have been taken into account either by

modifying the course of the classical gymnasia through the

adoption of new subjects of instruction or by enlarging

them into schools of a mixed character, with practical

classes added and running side by side with the subjects

* Bezoi.i) and Esmarch in the Tagl. Rundschau 1885, No. 286, i886,No.68.
—Tn. PusCHMANN in the Tiigl. Rundschau, Berlin 1886, No. 168, \()().

— E,

Haeckei,: Realgymnasium and Foi'malgymnasium in the Tiigl. Rundschau

188;, No. 152.
—W. Preyer : Naturforschung und Schule, Stuttgart 1887.
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previously taught. With a view to this the Realschulcn

were founded in Germany, some of whicli have by the

extension of their fields of instruction, taken the new
form of Realgymnasicn, and are distinguished from their

classical sister-schools chiefly by the fact that in them the

Greek language has ceased to be taught and the time thus

gained is devoted to the natural sciences, etc.

There is no doubt whatever that the German Realgynina-
siu))i in its present lorin alTords a better preliminary educa-

tion lor the study of medicine than does the classical

gymnasium ;
and yet the stutlents of the former are at

present refused admission to medical study, this privilege

being exclusively reserved for those who have satisfactorily

finished their course at the classical gymnasium.
There have not been wanting attempts to enable students

leaving the Realgymnasicn to enter forthwith upon the study
of medicine. The Prussian Government consulted both the

medical taculties and the medical jjractitioners upon this

subject but the answers received proved by a large majority
to be unfavourable to the RcalscJiulcn. Of the nine medical

faculties ot Prussia which expressed opinions in i86g on

the desirabilitv of admitting students leaving the Real-

schulen to medical study, only four (Gottingen, Greifswald,

Kiel and Konigsberg) voted in favour of the proposal, four

(Berlin, Breslau, Halle and Marburg) voted against it, and

one (Bonn) refrained from voting. Of the 163 medical

societies of Germany which were requested to pronounce

opinions upon this matter in 1879, three only voted for the

proposal unconditionally, three with certain limitations,

seven others only on the condition that those who had

passed the Realschulcn should have equal access to the

other faculties, while the remaining 150 voted against the

proposal, 98 of these, however, on the understanding that

the classical gvmnasia should be reformed.

'Ihe cause lying at the root of this expression of opinion
was not prejudice in favour of education by means of the

ancient classics but regard for the pr(>servati<Mi of the social
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position of the medical profession. This, it might justly be

feared, would be in danger of impairment if it were pro-

nounced that tor doctors a preliminary education in science

only is necessary, such an education being, according to

views very widelv prevalent, of a value inferior to that

which is found necessary in the case of the other learned

professions. Unfortunately in certain places the mistake

was made of not treating this as the only objection

but, at the same time, of bringing an indictment aijainst

the Realschnlen by alleging that they had no ideal aims,

and engendered superficial and narrow views in the minds

of their pupils
—accusations which naturally met with a

sharp denial from the parties concerned.^

The question of admitting students leaving the Real-

gymnasien to the university can only be answered in one

way
—

by throwing open all the faculties to them and by

recognizing their general education as equivalent to that

given by the classical gymnasia. Justice demands this

course, for the curriculum of the RcalgyniDiasiuin is as good
as that of the classical sister-institution

;
it is also a duty

owed to those youths who are not naturally fitted for the

study of the ancient languages. Can we consider it justi-

fiable in the case of one showing a remarkable gift for natural

.science and promising to make an excellent doctor, to throw-

a stumbling-block in his path because he does not possess
as much knowledge of the Greek and Latin languages as a

philologist considers necessary for his future profession ?

A uniform plan of general education is certainly very
convenient for systematizing school-teaching, for it serves

as a sort of intellectual cathetometer, showing at a glance
the height of a student's attainments ; necessary or con-

formable to nature, it certainly is not. The differences of

inclinations and of talents shows that there is not one

single and only method of intellectual education.

*
P. VVossiDLo in the Piidagogischen Archiv, Stettin 1S80, 11. 2.—E.

Sfeck : Die Berechtigung der Realschul-Abituiienten zuni Studmiu der

Medicin in the Piidagogischen Archiv 1883, H. 9, 10.
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In many countries the dual system has been introduced

into schools, and opportunities of entering the university

are offered the students of both divisions. In Germany
this is still striven ajjainst, althouo^h in intelligrent and un-

j)rejudiced circles the fact does not fail to be recognized
that uniformity of preliminary education is untenable in the

long run. For some time now the classical gymnasium has

ceased to form the only preliminary school of the educated

classes, for the polytechnic high schools and certain of the

higher grades of official appointments have been made

accessible to those who have passed through the Real-

schiilen ; moreover the Cadet Academies intended for tlu-

trainino" of officers have renounced the classical form of

education and have adopted the curriculum of the Real-

gyni7iasie}i. The circumstance of granting to the Real-

gyjnnasien a position equal to that of the classical schools

and of giving equal rights to the students leaving them will

not therefore, as is asserted in many quarters, leati to a

division among the students, but on the contrary will tend

to unite all classes of educated men on the grounds of a

preliminary education not identical, it is true, but neverthe-

less equivalent.

It is manifest that the satisfactory educational results

which were formerly achieved by the grammar school and

the classical gymnasium were dependent not upon tht-

matter taught but upon the thorough method of teaching
it. The more their plans of study were compelled, in con-

sequence of the adoption of new subjects, to fall away from

this principle so much the more frequently were complaints
heard as to the faulty and unsatisfactory education of thr

scholars. At the present dav these complaints .are levelled

against the teachings in all subjects, not excepting the

ancient tongues. This is most pronounced in the case of

the Austrian gymnasia, which, w itli tlic object of preserving
the uniformity of preliminary education, have endeavoured

to associate the teachings of thf classical schools with

that of the Rcn/'jrynninsicii, and in doinsj so have to
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struggle with difficulties arising out of the polyglot
character of the countrv.

Persevering \vork in a limited field of knowledge produces

thoroughness, a quality which must be instilled into the minds

of the voung. Whether we use the ancient or the modern

languages, mathematics, or some other science, for tin-

purpose of attaining this end may perhaps be a matter of

indifference, and should be determined bvthe requirements
of the time and in accordance with the inclination and

talents of the individual student.

This opportunity may be taken for offering some criti-

cisms upon both the Realgvmnasieii and the classical

schools. In the first place the overcrowding of the

curriculum with lectures cannot be approved of from the

hygienic point of view. To compel boys and young men
to sit at their desks for thirtv-two hours a \\'eek, and

perhaps also to spend some hours daily in preparing their

school exercises at home, cannot fail to act injuriouslv upon
their bodily development. The increasing short-sighted-

ness, the pale cheeks and narrow chests of the students

afford convincing evidence of this. In no class of the

gymnasium should the number of lecture hours exceed

twenty-four or twenty-six a week if the bodies of the

students are to be kept healthy and their minds clear.

Boys must be allowed time for recreation, and they must

have the opportunity afforded them of developing their

individual aptitudes."^ And here the wish may be expressed
that more time should be devoted to grymnastics and bodilv

exercise s^enerallv at schools than has hitherto been the

case: it must be confessed that much has been done in this

respect of recent years : but much still remains to be done

before the requirements of hygiene are satisfied.

One crreat mistake in the o-vinnasia of Germanv and the

*
Zeitung f. d. hiihere Unterrichtswesen Deutschlanris, Leipzig 1883, No. 48.—Hasemann: Die Uberhiiidung der SchQler, Strassburg 1884.

— Centralbl. f.

allgcm. Gesuiidheitspflege, her. v. Finkeliiburg, jahrg. iii, II. 7,8.
—

Cf.V.
P'rank Ob. cit. vi, Th.

.^, S. 260.
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schools of many other countries lies in the neglect of

objective teaching. They store the memory, exercise the

understanding, and develop the thinking faculties
;

but

they forget to arouse the powers of observation and to

sharpen the senses. In so doing they discountenance

means most effective in llie education of the mind and of

the highest importance in many callings
—that of the

engineer, for example, of the doctor, or of the man of

science. It appears therefore desirable that instruction in

geography, mathematics and the natural sciences should be

combined w ith practical demonstration, and that the sub-

jects dealt with should, as far as jiossible, be rendered

evident to the senses. Instruction in drawinsf is here of

especial value. Museums should be enlarged by the addi-

tion to them of pictures, models, etc., and in this way the

senses exercised as well as the understanding.*
In many English educational establishments and in many

Swiss and Swedish schools there are workshops for the

mechanical arts, in which students can learn how to make

use of tools and of their own hands. If these places are

properly conducted they are the source of great pleasure

and of still greater profit to the pupils, as they are the

means of imparting to them a dexterity invaluable in prac-

tical life. What a sorry spectacle is afforded by many a

man of learning
—

judge or priest, as the case may be—who

can scarcely sharpen his pencil without cutting his fingers !

It is noteworthy that such people are almost only to be

found in Germany and those countries in which such

methods of education for the young are entirely neglected.

Finally, the organization of the gymnasia provokes the

question, whether it can be right and expedient, from an

educational point of view, to associate boys of ten and

young men of nineteen in the same school and to subject

* V. IIletkii in tlic I'ud. y\rcli. 1S79, U. 9.— VV. Fi.emming in the Pad.

.\rch. 1883, No. 7.
—

J. R()Sentii,\l: Die VorbiUluiig zum Uiiivcrsitiits-studium

in the Piiil. Arch. 1885,11.4.
—Llsge in tiie Zcitsclir. des Veieins deutschcr

Ingenieure, Bd. 29, S. 854 it seq.
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them to the same discipline and the same laws. In Southern

Germany and Austria the gymnasium course used to be

divided into two parts, and for eacli a separate school-

building was provided ;
this is still done in Italy."^ The

object in view when making the di\ision into an ujjper and

lower gymnasium is that the course of instruction given

at each of these institutions shall be complete in itself.

This offers the advantage that for those students who have

to leave the gymnasium before finishing the whole course of

study a natural and easy exit is secured
; they are pre-

ser\-ed from the anomaly of entering life with a curtailed

and quite insufficient training. At the same time a rational

halting-place on the educational journey is provided for

those who desire to get minor appointments in the official

service, to attend a technical school, etc.

The task of givdng the pupils a systematic and prac-

tical education in general subjects would thus be entrusted

to the masters of the L'nter-gyuiiiasiuin, by means of a

course of five years' training in the use of the mother tongue,

for which the study of a second language
—Latin—-is indis-

pensable, together with elementary mathematics and the

most important facts and doctrines of religion, history,

creography, and the descriptive natural sciences, drawing

lessons being given with the object of strengthening the

powers of observation ;
while the authorities of the Ober-

S^ymnasiiiin would be expected to give clear expression to the

classical or scientific character (as the case might be) of the

instruction afforded by them. The Ober-gyniiiasiiiiii might be

organized in such a manner that the classical and scientific

subjects should run in parallel courses
;

all the pupils being

taucrht toofether in most of the subjects, such as the mother-

tongue, religion, history and geography, modern languages

and drawing, and only divided in order that one division

should be taught Latin and Greek and the other mathe-

* An arraiii^eniem of this kind was demanded in the Ministerial scheme,

which was made the basis of the discussions on the reorganization of the higher

schools held in Berlin, April i6th to May 14th, 1849.
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matics and the natural sciences.* Arrangements similar

to these exist, in the Danish, Swedish, and Norwegian

gymnasia. Hut those who have completed the course of

study at either of the two divisions of the Oher-gynniasiiaii
must be allowed the same privileges, and all the faculties

must be accessible to both classes of students alike.

W^iilr in most civilized States provision is made by legal

enactments that doctors shall have a preliminary educa-

tion in general knowledge, it seems nowhere to have

occurred to legislators how extremely important it is that

only sound and healthy men should devote themselves to

the medical calling. This is explained by the way in which

the education of the body is generally neglected in our

modern civilized life. In the Bavarian medical regulations

of the year 1808 it was decreed "that only such persons
shall be admitted to the study of medicine as have their

bodies and senses free from defects." Youths afflicted with

chronic lung disease, heart disorder, and other organic

affections, or any of whose senses had not been developed
or had become defective, were excluded from medical

study ;
for such persons are at a disadvantage in the

examination and treatment of the sick and speaking

generally in all professional work, they are prone to suc-

cumb to the various injurious influences they meet with,

and are not in a position to confer the benefits which are

expected of them. For the student and for the practitioner

a healthy and strong frame is most requisite. Disease

sours the disposition and steals away the animal spirits ;

how necessary are these to the doctor both for himself and

for others ! The tone of his mind often finds a responsive

note in the patients he attends.

The course of studies for medical students has, through
custom and the requirements of science, assumed approxi-

mately the same form in different countries. It begins with

the natural sciences—the so-called ancillary sciences of

* '111. PusciiMANN ill the Dcutscheii medicinischcii Wochenschrift, Berlin

1883, No. 49.
— E. KiMjn.ii iscii ill the Tiigl. Rundschau 1887, No. 209.
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medicine—and witli anatomy and i^hysioloofv. In other

words, the structure and functions of the human organism
and its place in Nature form the groundwork of medical

study. But the student ouo"ht to brin£j \\\\.h him from

school as much knowledge of the natural sciences as shall

render it unnecessary for liim to apply himself to the

elements of mineralogy, botany, and zoology at the univer-

sity; he must here confine himself to reviewing these

sciences in their relations to medicine. Since physics and

chemistry can be only lightly touched upon at the gymna-
sium, the student of medicine must go deeply into these

subjects at the university, because there the abundant

material for instruction offers him the best opportunity for

study, and a knowledge of these matters is indispensable
for the proper understanding of the different branches of

medical science.

Anatomy and physiology form as it were the pillars which

support the whole structure of medical education. These

sciences must be treated with exhaustive thorousfhness and

be made the permanent intellectual property of the student

by means of lectures combined with demonstration and

experiment and by giving him opportunities of engag-

ing in practical work. The review of anatomical facts from

comparative, topographical, and surgical standpoints gives

an opportunity of checking and confirming knowledge

acquired in the lectures on systematic anatomy and in

actual dissection, while histology completes it in relation

to the more delicate structure of the body which is only

recognizable by assisted vision. If physiology is taught
with reference to its high importance for practical medicine

the interest taken by students in the facts of the science is

greatly increased. The first part of medical study which

deals with the normal relations of the body concludes with

the subject of embryology.
In the study of medicine proper it is of primary import-

ance to get an insight into the nature of diseases and morbid

states. The lectures on general and special pathology afford
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opportunitits for this. Pathological anatomy demonstrates

on the dead body the changes which have taken place as

the result of particular diseases, and experimental pathology
teaches us the origin of diseases and their mutual relations.

Unfortunately it has come to be thought in manv univer-

sities that theoretical lectures on intenial diseases; on

surgery, ophthalmology, midwifery and other parts of prac-
tical medicine are unnecessary. It is c[uite true that highly
elaborated discourses going much into detail may be con-

fusing and wearisome to beginners; for such, all that is

wanted is a short, concise review of the most important
facts ; this however is indispensable before the commence-

ment of clinical teachinsj although it is in the latter course

of instruction that the more profound knowledge of anv

particular subject must be gained.

Lectures on materia medica, pharmaco-dynamics, general

therapeutics, dietetics and balneology should also precede
the clinical teaching. It is a verv suitable arranofement for

students to learn to make up prescriptions with their own
hands in an apothecary's shop or a pharmaceutical labora-

torv, as is done at Munich in the Reisino-erianum.

The course on diagnosis and the preparatory clinic make

the students acquainted with the methods in use in the in-

vestigation of disease and show on simple uncomplicated
cases how maladies may be recognized and treated. The

preparatory clinic tills a gap in the curriculum but is onlv

indispensably necessary in the great medical schools, and

indeed onlx- admits of being arranged in })laces where there

is a great mass of clinical material to be dealt with and the

number of students makes it desirable to separate the

patients into num(MH)us divisions.

The surgical clinic pre-supposes more particularly a

knowledge of surgical instruments and skill in applying

bandages ;
a student attending this must have been taught

and have himself performed operations on the dead bodv.

In the clinic for diseases of the eve acquaintance with

the- use of tin- ophthalmoscope is recjuisite ; it is also
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necessary lor the student to have taken part in a course

of operations on the eye.

Knowledge of midwifery is gained in the obstetric clinic

and bv means of operations performed on the model.

Attendance on the special clinics for mental diseases and

diseases of the nervous system, for diseases of the skin and

of the sexual organs, for laryngeal and aural affections, for

diseases of childhood, etc., must be reserved for the last

semesters of studentship.

The students of the clinics are divided into beginners

whose functions are purely receptive, and into assistants

who are more advanced students and co-operate in the

examination and treatment of the sick. The latter class

get opportunities for prolonged observation of cases of

disease and thus get accustomed to performing the minor

duties required in the care of the sick.

Policlinical work succeeds to clinical instruction and

forms as it were the bridge which leads to medical practice.

In giving over a portion of the practice amongst the poor
to the policlinical institutions an opportunity is afforded to

the assistant of becoming familiar with the claims which

are made upon a doctor attending a case and of gaining
that certainty of judgment which is necessary for his

independent practice.

Lectures dealing with forensic medicine, hygiene, sanitary

control, medical legislation, medical statistics, veterinary

science and comparative medicine, medical geography and

the history of medicine belong also to the close of the

student's career.

The two last subjects are at present only taught at a few

universities. While lawyers, theologians, philologists,

architects, artists, officers, in short all the higher profes-

sional classes, apply themselves diligently to the study of

the history of their science or art,* most doctors think that

* The veterinary surgeons in Germany have since 188:; been obliged to show

a knowledge of the history of their science, but no similar historical educa-

tion is required from their distinguished colleagues who extend their medical

services to mankind.

S S
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they have nothing to learn from the history ol medicine.

They do not know how many discoveries and inventions

have been obliged to be remade, because in the course of

time they had been forgotten: the history of the plastic

operations affords a striking example of this.

But the study of the history of nudicine is not only

useful and necessary for medical research ;
it is also of high

ethical value in the education of students, for it teaches

them reverence and admiration for the intellectual struggles

and achievements of our forefathers, and completes the

educational edifice by the addition of a high watch-

tower from which an extensive sur\ey of lacts and events

may be made. It is, therefore, the duty of educational

authorities to extend a more favourable recognition to the

claims of this subject than has hitherto been the case.

Onlv a few decades ago the history of medicine used to be

taught at the universities of Berlin, Breslau, Halle, K(')nigs-

berg, Greifswald, Marburg, Gottingen, Heidelberg, W'iirz-

burg, Rrlangen, Munich, vStrassburg, Berne, Prague, and

Vienna, while at the present time there are at most only two

or three of these universities at which lectures on this subject

are held—or perhaps only announced. Although men like

BrOcke, du Bois-Reymoxd, Charcot, Helmholtz,

Hyrtl, Virchow, Wunderlich, Ziemssen and others

have borne testimony to the value and importance of the

history of medicine no attemi)t is made to direct the

attention of students to the subject, and it is looked upon
as superfluous to train and appoint professors to teach it.

Billroth himself, who formerly declared "
that the great

medical faculties should make it a point of honour to take

care that lectures on the history of medicine are not miss-

ing in their curricula,"'^ considers them now merely orna-

mental appendages, and is opposed to the professtDr of this

subject being a member of the College of Medical Pro-

fessors in the enjoyment of lull rights, because he considers

* Til. Bii.i.iioTii : Lehreii uml Ltriu-ii der medicinischeii Wissenschaften,

Wien iSjCi, S. 80.— Wiener Kliiiische Wocliensclirift, 1888, No. .36, 6 Dec.
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that the work ot tiiis department of teaching" ib less tlian

that oi others. Hut the duties of a German professor are not

coniined to teachino-; he must also work as an investisfator

for the advancement and extension of his science. A wide

and hitherto but Httle cultivated field oi labour is here open
to the historian of medicine.

Medical geography, too, a subject which for teaching

pur()Oses may be combined with the history of medicine,

prestMits to the teacher and investigator a number of pro-

blems which press for solution in view of the increasing-

intercourse with foreign lands.

It is difficult to decide hou' much time should be devoted

to medical education : this depends upon the natural gifts

and the application of students, upon the quantity and

•quality of the teachers and appliances for teaching, and

upon many otiier circumstances. In sul:)jecting a student

to no constraint in his choice of lectures, and leaving him

•completely at liberty to get his knowledge how and where

he pleases, it is assumed that, like a reasonable and

prudent man, he will follow the advice which is offered

him by persons of special experience in these matters.

But if from want of intelligence or from carelessness he is

inclined to neglect such advice there is nothing to prevent

his doing so. The result is seen in a defective education,

the opportunity to remedy which he cannot perhaps find, as

•the period of his studentship draws to a close. If he does

not make sfood his deficiencies before he enters medical

practice the patients who fall into his hands have to suffer

accordingly.

Unlimited freedom for the student in choosing what

lectures he shall attend nowhere has such bad results as

in the study of medicine; for here the health and lives of

men are at stake.

In some countries—and among them such as pride

themselves upon their liberal institutions—freedom of this

kind has been discountenanced, and a curriculum has been

.laid down for medical students, and is closely adhered to.
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Even in Germany and Austria this freedom is at least so far

controlled that proof is required from students enterino^

their names for examination, that they have attended the

most important clinics during several semesters. It would

be well to issue similar regulations for other departments
of medical teaching, attendance on which is indispensable
for a doctors education. Can we imagine anyone learning

anatomy and physiology without the personal assistance of

a teacher? It is highly desirable for students to participate

in the instruction given with regularity and attention, and

to make the matter taught them their own.^ In small

universities, where teachers and students are brought more

nearly together, this occurs naturally ;
the danger of students

escaping instruction exists chiefly at the great universities.

But so many difficulties surround all systems of control

that they have had to be abandoned.t

The results of teaching are more surely guaranteed if the

students are induced to take a more active part by means

of occasional questions asked and answered, as is usual

in subjects associated with practical demonstration. Still

more is this the case if a disputation is held just after

the conclusion of the week's lectures, during which the

students, in the presence of the teacher or his assistants,,

can discuss the subjects which have .been lectured upon,

rectify any misconceptions, and be enlightened on things
which they have not been able to understand. This form

of teaching
—more suited to the school than to the academy—has been preserved at tlu; military medical schools, and

has even been introduced into the universities, where it is

practised in the schools of philology, history, and law, and

in tlie scientific clubs and societies. It would ser\'e the

same purpose if students at the end of a course of lectures-

*
l-'ormcrly, as is tlic case now, ihere was no lauk of complaint as to the

irregular attendance on Icctuics. Vuy d'Azyii in his time declareil that
"

sludcr.ts enter their names for, hut I'.o not attend, the lectures." Guusek's

Almanach f. Arzte, .|ei>a 1791, S. 142.

f G. SciiMOi.i.KK in the Jahrhuch f. Gesetzgcbung', Leipzig 1886, II. 2, S.

286 (/ Sfq.
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oil any subject, and consequently while the impression is

fresh, were permitted to pass an examination held by
the teacher or his representative. The certificates given
after passing such would bear valuable testimony as to the

way the period of studentship had been passed, and would

enable the examiners, who have to decide upon the fitness

of candidates to engage in practice, to form a preliminary

opinion upon their professional education.

The examination for the license to practise ought to ex-

tend over ail branches of medicine, and to include all the

subjects with which it is necessary that a practising doctor

should be familiar. If, after the conclusion of the first part

of the period of studentship devoted to training in the

natural sciences, an examination is held on natural history,

physics, chemistry, anatomy, and physiology, it ought to be

made a rule that no one shall be admitted to the lectures on

actual medical subjects before he has passed such examina-

tion
; for, failing this, the time he should spend in medical

study is devoted to preparing for the examination in science.

In the examinations which take place after the conclusion

of the period of studentship, and which precede the granting

of the license, great \veight is justly laid on practical proofs

of ability ;
the candidate is given the opportunity of showing

that he understands hov/ to make practical use of the medical

knowledge he has acquired by the demonstration of anato-

mical preparations, attendance at necropsies, the examina-

tion and treatment of patients, the pertormance of surgical

and obstetrical operations, etc. The questions which are

set perhaps touch lightly upon the candidate's knowledge
of other subjects as well

;
but they depend too much upon

contingencies to form a satisfactory or sufficient test of his

general professional education. For this purpose a final

viva voce examination is necessary to act as complementary

to, and as a check upon, the preceding practical examina-

tion, and to pass all departments of medicine in review.

There is no doubt that persons who are teachers of the

various subjects of examination are more suited to act as
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examiners than persons who are not specially concerned

with these branches of knowledge. Those only who are

masters of a subject know how to put proper questions

upon it and correctly to estimate the value of the answers

criven.* It is therefore best to entrust the carrvintj on of

examinations to the teaching-staffs of the medical faculties

and schools. But the Government of the Stale claims, even

in this department of educational administration, to act as

counsel for society watching tlu- j)roceedings in its interest,

and takinof care that doctors are educated in such a wav as

to be equal to the demands of their calling.

The question at once presents itself whether doctors

should be educated in institutions conducted by the State or

independent of it. The answer is that in every case power
of control over studies and examinations should be conceded

to the State, to be made use of in the interest of the popu-
lation. \Miile in the examination for the license to practise,

the chief question is to determine whether the candidate

possesses the requisite ability for his calling, in granting
the degree of Doctor of Medicine severer demands should

be made on scientific knowledge, and the candidate for this

academical honour should be required to show that his

acquirements exceed those of ordinarv j^ractitioners. The

examination, which affords him this opportunity, should

therefore so thorousfhlv into the various branches of medical

science, and should touch upon subjects which, like the

history of medicine and medical g(^ograj)hy, are disre-

garded in the examination for the license, being desirable,

but not indispensable, subjects of medical education.

In the same way care should be taken that only works of

scientific value are accejjted as essays for the doctorate.

The custom of requiring that they should be written in Latin

has been given up nearly everywhere, and rightly so
; for,

as J. \'. DoLLlNGKR says,t
"

in the de\ious by-paths of the

* I'nusi:i,i.K : Discouis des cluiies de me'deciiic, I'aris iSifi, p. 21.

t ,|. V. D6li.ingi-.i< : Die Uiiivfrsitiiteii sonst uiid jetzt, Miinchcn 1867,8.

16.
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impoverislied modern form of this idiom, confust-d ideas and
barren thouo-hts iind safe concealment; commonplaces
intolerable in a German dress appear quite respectable
when seen throuo-j-i a veil of Latin."

If the title of Doctor of Medicine is a distinction, con-

ferred for scientific merit and characteristic of the elite of

the medical profession, it should also be looked upon as an

indispensable prerequisite for everyone who aspires to

occupy a position of importance in the public sanitary ser-

vice, in the medical department of the armv, or on the staff

of a hospital, or who desires to be a teacher at any medical

faculty or school. The last-mentioned position should, for

the rest, be open to anyone who is able to point to meri-

torious services in any sphere of knowledge, and who, in

virtue of these and of his personal character, gives a

guarantee that he will prove to the advantage and honour

of the institution at which he desires to labour.

The necessary requirements of a medical school having
been satisfied by appohiting and paying a staff of teachers,

it can prove nothing but desirable and advantageous if men
of training and abilitv come forward to increase its teaching-

power oi their own free will and without claiming remunera-

tion. The private teacher {Privat-Doccnf) is merely given
the right, but must by no means be under an obligation, to

teach, so long as he is not specially commissioned to do so

and to fill up a gap in the curriculum. His work is a pre-

paration for the professoriate, to which he may be after-

wards called if he distinguishes himself as a teacher and

investigator. But onlv a few reach this o;-oal : for intellect,

patience, and money are all wanted : and whoever is not

provided with these three things had better renounce the

idea of undertaking a calling which treacherousiv entices

him with hopes, the fulHlment of which he awaits in vain.

It is quite right that in appointments to vacant professor-

ships the claims of the pri\ate teachers should be con-

sidered in the first place : for thus the danger of appointing
men unsuited or unqualified for the position is a\oided. It
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is a dangerous thing to entrust such a post to anyone who
has up to tliat time had no practice or experience in teach-

ing.

The division of professors into ordinary and extra-

ordinary as is usual in tlie universities of Germany and

other countries is less justifiable. The extraordinary

professors are inferior to the ordinary in rank and pay, and

beyond the title have scarcely any greater privileges than

the private teachers. To this category belong the repre-

sentatives of the so-called subordinate departments, certain

teachers whose duty it is to supplement and complete the

instruction in some of the principal departments, and those

private teachers who have received the title of professor as

a reward for their services. There is no doubt that it is an

act of injustice to punish a professor because he devotes

his powers to teaching a subject which is not of primary

importance to the profession. When men who are counted

amonest those who are an honour to science are thus dealt

with it is not onlv cruel but also unreasonable. Their un-

selfish efforts should be recos^nized and assisted, not

crushed and paralyzed by a mortifying and unjust restraint.

Against making the position of the representatives of the

subordinate departments equal to that of those who teach

the principal subjects, it is urged that the claims upon the

teaching-powers of the two sets of professors differ in

degree: but such things cannot be estimated in the same

way as the work of day-labourers, according to the number

of hours put in.

It is above all things difficult to determine what depart-

ments of medical science can be considered subordinate

in the curriculum. Formerly even mitlwitcry, ophthalmo-

logy, aiul pathological anatomy were so considered.

Opi^iions are divided as to whether manv dej^artments

of medical science, as for example histology, forensic

medicine, dermatology, laryngology, etc., should be con-

sidered principal or subordinate subjects. Much will also

depend upon the size of the school : for it is clear that
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medical faculties like those of Paris, Vienna, or l]erlin

must not be measured by the same rule that suffices for

small medical schools. In the latter many an arrangement
must be neglected and many a professorial chair left un-

occupied which in the former are necessary, nay, indis-

pensable. The Frankfort Congress and the Reform

Society of Jena refused to acknowledge the division of

professors into ordinary and extraordinary, and declared that

there should, in reason, be only two classes of academical

teachers, namely, the professors and the private teachers :

the former being commissioned to teach by the school and

being paid for it, the latter doing so of their own free will

and receiving no indemnification for their services. This bv
no means prevents certain private teachers being granted
the title of professor in recognition of their labours: but

they should be promoted to the name only, not to the pro-
fessorial rank and rights.

The professors form the College of Teachers, having
direction and charge of, the affairs of the faculty or school.

Each member of this college has equal rights in debating
and voting, whether he is the representative of a so-called

chief department or of some narrowly circumscribed

speciality: for in general educational matters every one of

them is competent to form an opinion, and in questions
which concern a particular department all due weight will

be given to the judgment of an expert. The fear that in

consequence of the great number of the members of the

College of Teachers " the interest in the welfare of the

faculty as a whole will be blunted," is entirelv unfounded.

The transactions of Parliaments, in which hundreds of

representatives of the people from all parts of the country

co-operate, show that such joint work is possible
" without

loosening the bonds of a common interest." There is far

greater danger that with a numerically small College of

Teachers the deliberations will assume a quasi-domestic
character and be biassed by personal considerations to

such an extent as to be injurious to the general weal.
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Differences of opinion are produced anions^ the members

of a College of Teachers bv the variety of their intellectual

gifts, bv ])eculiarities of character, and bv the scientific

work thev mav have done : the result of their discussions

is thereby beneficially influenced.

Differences in the stipends of the professors are equally

natural and just, and are influenced by the services they have

rendered to science, the results of their teaching, and the

time they have to devote to it. On the other hand it is

impossible to approve of the extreme diversity in the

income of professors which is produced by the system of

lecture-fees
;

for the number of the audience depends
chieflv upon whether the subject of the lecture is or is not

one which is of use for examinations, and is but seldom

affected bv the merit of the lecturer. If he has to deal with

a science but litlle popular, he will find himself surrounded

by only a small circle of pupils, even although he possesses

splendid gifts of eloquence, a powerful personality, and a

world-wide fame. The students are bound in the first

instance to apply themselves to those subjects which offer

a secure foundation for their future life-work. To reproach

them, on this account, with a shallow materialism, would

be foolish : for they are, in this, only performing a duty

they owe to themselves and to their families. But it is

quite as senseless to reward or punish the lecturer for cir-

cumstances over which he has no influence, by assigning to

him more or less of the money received as lecture fees.

This diversity of payment can hardly be justified by any
difference in the effort expended, as C. HasSK has pointed

out ;* for this is much the same whether the audience con-

sists of two or two hundred.

The custom of assigning the lecture-fees to the professors

is also objectionable from an ethical point of view. TIk

ideal aspect of a teacher's calling is degraded if the com-

* C. Il.vssK : Die Miin;.^cl deulschtr Ui.i\ cisit;itsciiiiichtuiigcn uiul iiiic Be--

.scruiig, JfiKi 1887, S. 2S ri srq.
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mercial side ot it is brought so prominenll}' iiUo view.

"These fees are represented to us as being merely the

reward whicli is considered everywhere in societ\' as un-

questionablv due to a man in the successful rxerc-ise of his

talents. But it is a reward not honourable but degrading
to a teacher."*

It is the duty of the State to put an end to this system.
It should require that monev received from persons attend-

ing educational establishments supported bv itself should

be spent on the improvement of such establishments. How
much could be done in increasing the appliances for teach-

ing, in the support of scientific work, in the augmentation
of stipends, in short in curing the serious disease from

which, as WALTER Perrv said in the English House of

Commons, the German universities suffer— the want of

money,-
— if the income derived from the lecture-fees were

so employed ! A wise educational policy will attack this

problem and carrv out the necessary reform while sparing
the acquired rights of the individual, thus earning the

thanks of the German people who lo\e their universities

and are acutely sensitive to every cloud which dims the

pure light of their fame.

No human arrangements are free from faults. A strenuous

effort to improve and render perfect what already exists

constitutes the task of liie. Where can such endeavours

be more justified or demanded than in dealing with the

education of doctors on whose knowledge and ability the

health and lives of men are so greatly dependent ?

" The most precious capital of states and of society is

man. Every individual life represents a definite value. To

preserve, to maintain it intact as far as possible, up io the

* H.J. V. WcssiiNDERG : Die Reform der deutschen Universitiiten, 2 Aufl.,

Wuizburg 1886, S. 39.
— So also P. Fkank (op. cil. vi, Th. i, S. 290 et seq.)

enters a protest against lecture-fees. The arguments brought forward in favour

of them by the Minister Jos. Unger in the Austrian House of Representatives

on 28 January, 1876, have failed to convince me of the propriety of this arrange-

ment.
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unalterable limils of its duration, is not only a precept

\vhich humanity teaches
;

it is the duty of every common-

wealth in its own peculiar interest." In these words the

Crown Prince RuDOi.PH of Austria, unhappy in his early

death, struck the key-note of a policy which sounds like

the Evangel of times to come.

«
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Folz, 283.

Fontana, 371, 404.

Fontano, 3 2r).

Forat Ben Schannatha, 157.

Foister. 448.

Fothergill, 371.
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Fuch:=, C. II., 477.

Gaertner, 445.

Galen, 21,30,53, 77, 78, 81, 93-105.

117, 122, 124, 125, 132, 14^, 151,

igf), 160, 163, 191, 19.?, 203, 204,

208, 240, 241, 243, 250, 295, 298,
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INDEX OF NAMES. 64;

Mankah, 160.

Manlius Cornutus, 125.

Mansur, Al, 158.

Mantias, 79.

Marat, 536.
Marbod, 196.
jMarcellus Emuiiicus, 151.

Marche, Marg. de la, 429.
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Professor of Surgery in Vienna.

GENERAL SURGICAL PATHOLOGY AND THERA-
PEUTICS. With additions by Dr. Alexander von Winiwarter, Pro-
fessor of Surgery in Luttich. Translated from the Fourth German edi-

tion, and revised from the Tenth edition, by C. E. Hackley, A.M.,
M.D. 8vo, i8s.

DRS. BOURNEVILLE AND BRICON.
MANUAL OF HYPODERMIC MEDICATION.

Translated from the Second Edition, and Edited, with Therapeutic
Index of Diseases, by ANDREW S. CURRIE, M.D. Edin., &c.
With Illustrations, crown 8vo, 6s.

G. H. BRANDT, m.d.

HAMMAM R'IRHA, ALGIERS. A Winter Health Re-
sort and Mineral Water Cure Combined. With Frontispiece and Map,
crown 8vo, 2S. 6d.

GURDON BUCK, m.d.

CONTRIBUTIONS TO REPARATIVE SURGERY:
Showing its Application to the Treatment of Deformities, produced by
Destructive Disease or Injury; Congenital Defects from Arrest or Excess

of Development ;
and Cicatricial Contractions from Burns. Large 8vo, gs
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MARY BULLAR & J. F. BULLAR, m.b. cantab., f.r.c.s.

RECEIPTS FOR FLUID FOODS. i6mo, is.

STEPHEN SMITH BURT, m.u.

Professor of Clinica! Medicine and Physical Diagnosis in the New York Post-cradiiate
School and Hospital.

EXPLORATION OF THE CHEST IN HEALTH AND
DISEASE. With Illustrations, crown Svo, 6s.

DUDLEY W. BUXTON, m.d., b.s.. m.r.c.p.
Administrator of Anaesthetics at University College Hospital and the Hospital for Women,

Soho Square.

ANESTHETICS THEIR USES AND ADMINISTRA-
TION. Second edition, with illustrations, crown S\o. [/;/ the pnss.

[Lewis's Practical. Series.]

HARRY CAMPBELL, m.d., b.s. lond., m.r.c.p.
Assistant Physician and Pathologist to the Xorth-West London Hospital.

THE CAUSATION OF DISEASE : An exposition of the ulti-

mate factors which induce it. Demy Svo, 12s. 6d.

FLUSHING AND MORBID BLUSHING: THEIR
PATHOLOGY AND TREATMENT. With plates and wood en-

gravings, royal Svo, los. 6d. [Noio ready.

DIFFERENCES IN THe" NERVOUS ORGANISA-
TION OF MAN AND WOMAN, PHYSIOLOGICAL AND PATHO-
LOGICAL. Royal Svo, 15s. [Noic ready.

ALFRED H. CARTER, m.d. lond.
Fellow of the Royal College of Physicians; Physician to the Queen's Hospital,Birmingham;

late E.xaminer in Medicine for the University of Aberdeen, &c.

ELEMENTS OF PRACTICAL MEDICINE. Sixth Edition,
crown Svo, gs. [yust published.

P. CAZEAUX.
Adjunct Professor in the Faculty of Medicine of Paris, &c.

AND

S. TARNIER.
Prolessor of Ohstetrics m the Faculty o! Medicine of Paris.

OBSTETRICS: THE THEORY AND PRACTICE; in-

eluding the Diseases of Pregnancy and Parturition, Obstetrical Opera-
tions, &c. Seventh Edition, edited and revised by Robert J. Hess,
M.D., with twelve full-page plates, five being coloured, and 165 wood-

engravings, 108 1 pages, roy. Svo, 35s.

WAYLAND C CHAFFEY, m.d. lond.
physician to the Royal Alexandra Hospital for Sick Children, Brighton.

LYMPH-STASTS, OR RETARDATION OF LYMPH,
AS AN 1:LEMENT IN THE CAUSATION OF DISEASE; Es-

pecially in regard to Scrofula and Tuberculosis. Svo, 3s.
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F. H. CHAMPNEYS, m.a., m.d. oxon., f.r.c.p.
Physician-.iccoticheitr and Lecturer on Obstetric Medicine at St. Barthclomcm's Hospital:

Examiner in Obstetric Medicine in the University of Oxjord, and in the

Royal College of Physicians, London, &c.

LECTURES ON PAINFUL MENSTRUATION. THE
HARVEIAN LECTURES, i8go. Roy. Svo, js. 6d. [J ust published.

II.

EXPERIMENTAL RESEARCHES IN ARTIFICIAL
RESPIRATION IN STILLBORN CHILDREN, AND ALLIED SUB-
JEC TS. Crown Svo, 3s. 6d.

W. BRUCE CLARKE, m.a., m.b. oxon., f.r.c.s.
Assistant Surgeon to, and Senior Demonstrator of Anatomy and Operative Surgery at,

St. Bartholomew's Hospital : Surgeon to the West London Hospital ; Examxner
in Surgery to the University of Oxford.

THE DIAGNOSIS AND TREATMENT OF DISEASES
OF THE KIDNEY AMENABLE TO DIRECT SURGICAL IN-
TERFERENCE. Demy Svo, with Illustrations, 7s. 6d.

JOHN COCKLE, m.a., m.d.
Physician to the Royal Free Hospital.

ON INTRA-THORACIC CANCER. 8vo, 4s. 6d.

ALEXANDER COLLIE, m.d. aberd., m.r.c.p. loxd.

ON FEVERS: THEIR HISTORY, ETIOLOGY, DIAG-
NOSIS, PROGNOSIS, AND TREATMENT. Illustrated with
Coloured Plates, crown Svo, 8s. 6d. [Lewis's Practical Series.]

M. P. MAYO COLLIER, m.b., m.s. lond., f.r.c.s. eng.
Professor of Comparative .-inatomy and Physiology at the Royal College of Surgeons,

England, 6-c.

THE PHYSIOLOGY OP THE VASCULAR SYSTEM.
Illustrations, Svo, 3s. 6d.

WALTER S. COLMAN, m.b., m.r.c.p. lond.
Pathologist and Registrar to the Xational Hospital for the Paralysed and Epileptic;

Formerly Assistant to the Professor of Pathology in the University of Edinburgh.

SECTION CUTTING AND STAINING: A Practica.
Guide to the Preparation of Normal and Morbid Histological Specimens.
Crown Svo, 3s. \_Now ready.

W. H. CORFIELD, m.a., m.d. oxon.

Professor of Hygiene and Public Health in University College, London.

DWELLING HOUSES : their Sanitary Construction and
Arrangements. Third Edition, with Illustrations. Crown Svo.

[/h preparation.

J. LEONARD CORNING, m.a., m.d.

Consultant in Nervous Diseases to St. Francis Hospital.

A PRACTICAL TREATISE ON HEADACHE, NEU-
RALGIA, SLEEP AND ITS DERANGEMENTS, AND SPINAL
IRRITATION. With an Appendix—Eye Strain, a Cause of Headache.

By David Webster, M.D. Second edition, Demy Svo, 7s. 6d.
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EDWARD COTTERELL, m.r.c.s. eng., l.r.c.p. lond.
Lnte House Siiigeoit, Uinversity College Hospital.

ON SOME COMMON" INJURIES TO LIMBS; their
Treatment and After-treatment, including Bone-settin<; (so-called).
\\'ith Illustrations, small Svo, 3s. 6d.

SIDNEY COUPLAND, m.d., t.c.r.p.

physician to the Mutdlcscx Hospital, and Lectin ir on /'tactical Medicine in the Medical
School ; Examiner in Medicine at the Examining Board /or E.ngland.

NOTES ON" THE EXAMINATION OF THE SPUTUM,
VOMIT, F^i;CES, AND URINE. i2mo, interleaved, is. 6d. )/<//,

CHARLES CREIGHTON, m.d.

I.

ILLUSTRATIONS OF UNCONSCIOUS MEMORY IN
DISEASE, including a Theory of Alteratives. Post Svo, 6s.

II.

CONTRIBUTIONS TO THE PHYSIOLOGY AND
PATHOLOGY OF THE BREAST AND LYMPHATIC GLANDS.
New Edition with additional chapter, with wood-cuts and plate, Svo, gs.

III.

BOVINE TUBERCULOSIS IN MAN : An Account ot the

Pathology of Suspected Cases. With Chromo-lithographs and other

Illustrations, Svo, 8s. 6d.

H. RADCLIFFE CROCKER, m.d. lond., b.s., f.k.c.p.

physician. Skin Department, University College Hospital.

DISEASES OF THE SKIN; THEIR DESCRIPTION,
PATHOLOGY, DIAGNOSIS, AND TREATMENT. With 76 Illus-

trations, Svo, 21S.

EDGAR M. CROOKSHANK, m.b. lond., f.r.m.s.

Professor of Comparative Pathology and Pacterwlogy in, and Fellow of King's College,
London.

I.

HISTORY AND PATHOLOGY OF VACCINATION.
Vol. I., A Critical Inquiry. Vol. II., Selected Essays, (Edited) including
works by Jenner, Pearson, Woodville, Henry Jenner, Loy, Rogers, Birch,

Bousquet, Estlin, Ceely, Badcock, Auzias-Turenne, Dubreuilh and

Layet. Two volumes, illustrated with 22 coloured plates, including re-

productions of the plates illustrating Jenner's Inquiry, of selected plates

from the woik of Ceely and others, and with a reduced facsimile of an

engraving of Mr. Jesty, a facsimile of the first folio of the manuscript of

Jenner's original paper, a facsimile of an unpublished letter from Jenner
to Mr. Head, Royal Svo, 36s.

II.

MANUAL OF BACTERIOLOGY: Illustrated with Coloured

Plates from original drawings, and with other Illustrations in the text.

Third Edition, Svo, 21s. [iVoic ready.
III.

PHOTOGRAPHY OF BACTERIA. Illustrated with S6 Photo-

graphs reproduced in autotype, and wood engravings, royal Svo, 12s. 6d.
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RIDLEY DALE, m.d., l.r.c.p. kdin., m.k.c.s. i;ng.

EPITOME OF SURGERY, being a complete compendium
of the Science and Art of Surgery. Large Svo, los. 6d.

HERBERT DAVIES, m.d., i-.u.c.i'.

Late Consulting Physician to the London Hospital.

THE MECHANISM OP THE CIRCULATION OF THE
BLOOD THROUGH ORGANICALLY DISEASED HEARTS.
Edited by Arthur Templkr Davies, B..\. (Nat. Science Honours),
M.D. Cantab., M.R.C.P. ; Physician to the Royal Hospital for Diseases
of the Chest. Cruwn Svo, 3s. 6d.

HENRY DAVIS, m.r.c.s. eng.
Teacher and Administi-atof of Anasihctus to St. Mary's and the National Dental Hospitals.

GUIDE TO THE ADMINISTRATION OP AN^STHE-
TICS. Fcap. Svo, 2S.

J. THOMPSON DICKSON, m.a., m.b. cantab.
Late Lecturer on Mental Diseases at Guy's Hospital.

THE SCIENCE AND PRACTICE OF MEDICINE IN
RELATION TO MIND, the Pathology of the Nerve Centres, and the

jurisprudence of Insanity being a course of Lectures delivered at Guy's
Hospital. Illustrated by Chromo-lithographic Drawings and Physiolo-

gical Portraits. Svo, 14s.

HORACE DOBELL, m.d.

Consulting Physician to the Royal Hospital for Diseases of the Chest, &c.

I.

ON DIET AND REGIMEN IN SICKNESS AND
Health and on the Interdependence and Prevention of Diseases and the

Diminution of their Fatality. Seventh Edition, Svo, los. 6d.

II.

AFFECTIONS OF THE HEART AND IN ITS NEIGH-
BOURHOOD. Cases, Aphorisms, and Commentaries. Illustrated by
the heliotype process. Svo, 6s 6d.

JOHN EAGLE.
Member of the Pharmaceutical Society.

A NOTE-BOOK OF SOLUBILITIES. Arranged chiefly
for the use of Prescribers and Dispensers. i2mo, 2S. 6d.

ARTHUR W. EDIS, m.d. lond., f.r.c.p.

Senior Physician to the Chelsea Hospttal for Women; Late Obstetric Physician to the

Middlesex Hospital.

STERILITY IN WOMEN: including its Causation and
Treatment. With 33 Illustrations, demy Svo, 6s. \^y%ist published.

JOHN ERIC ERICHSEN.
Ex-President of the Royal Collet^e of Sun;eoiis ; Surgeon Extraordinary to

H.^L the Queen, etc.

MODERN SURGERY ;
its Progress and Tendencies. Be-

ing the Introductory Address delivered at University College at the

opening of the Session 1S73-74. Demy Svo, is.
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DR. FERBER.
MODEL DIAGRAM OF THE ORGANS IN THE
THORAX AND UPPER PART OF THE ABDOMEN. With

Letter-press Description. In 4to, coloured, 5s.

J. MAGEE FINNY, m.d. duel.
King's Professor of Practice of Medicine in School of Physic, Ireland, &c.

NOTES ON THE PHYSICAL DIAGNOSIS OP LUNG
DISEASES. 32mo, is. 6d. [Nuia recuiy.

AUSTIN FLINT, m.d., ll.d.

Professor of Physiology and Physiological A natomy in the Bclleviie Hospital Medical
College, Nc-i' York ; visiting Physician to the Bellevuc Hospital, &c.

I.

A TEXT-BOOK OF HUMAN PHYSIOLOGY. Fourth
edition, Illustrated by plates, and 316 wood engravings, large 8vo, 25s.

II.

THE PHYSIOLOGY OF THE SPECIAL SENSES AND
GENERATION ; (Being Vol. V. of the Physiology of Man). Roy. 8yo,
i8s.

J. MILNER FOTHERGILL, m.d., m.r.c.p.
Late Physician to the Cily of London Hospital for Diseases of the Chest, Victoria Park, &c.

I.

A MANUAL OF DIETETICS. Large 8vo, los. 6d.

II.

THE HEART AND ITS DISEASES, WITH THEIR
TREATMENT; INCLUDING THE GOUTY HEART. Second
Edition, entirely re-written, copiously illustrated with woodcuts and

lithographic plates. 8vo, i6s.

III.

INDIGESTION AND BILIOUSNESS. Second Edition, post
8vo, 7s. 6d.

IV.

GOUT IN ITS PROTEAN ASPECTS. Post 8yo, 7s. 6d.

V.

THE TOWN DWELLER: His Needs and His Wants.
With an Introduction by B. W. Richardson, m.d., ll.d., f.r.s. Post

8vo, 3s. 6d. [No7t> ready.

FORTESCUE FOX, m.d. lond.
Fellow of the Medical Society of London.

STRATHPEFFER SPA: Its Climate and Waters. With
OBSERVATIONS HISTORICAL, MEDICAL, AND GENERAL.
DESCRIPTIVE OF THE VICINITY. Crown 8vo, with Map and

Illustrations, 2S. 6d., uett.

ERNEST FRANCIS, f.c.s.

Demonstrator of I'ractical Chemistry, Charing Cross Hospital.

PRACTICAL EXAMPLES IN QUANTITATIVE ANA-
lysis, forming a Concise Guide to the Analysis of Water, &c. Illus-

trated, fcap. 8vo, 2s. 6d.
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JOHN HENRY GARRETT, m.d.
Licentiate in Sanitary Science and Diptomatc in Public Health, Universities of Durham

ai'd Cambridge, &c.

THE ACTION OF WATER ON LEAD; being an inquiry
into the Cause and Mode of the Action and its Prevention. Crown Svo,

4S. 6d.

ALFRED W. GERRARD, f.c.s.

Exatniner to the Pliannaceuiical Society ; Teacher of Materia Medica and Pharmacy
at University College Hospital.

ELEMENTS OP MATERIA MEDICA AND PHAR-
MACY. Crown Svo, Ss. 6d.

NEW OFFICIAL REMEDIES, B.P., 1890. Supplement
to the above. Crown 8vo, is.

HENEAGE GIBBES, m.d.
Lecturer on Physiology and on Normal and Morbid Histology in the Medical School of

Westminster Hospital ; etc.

PRACTICAL HISTOLOGY AND PATHOLOGY. Third

Edition, revised and enlarged, crown Svo, 6s.

C. A. GORDON, M.D., c.B.

Deputy Inspector General of Hospitals, A rmv Medical Department.

REMARKS ON ARMY SURGEONS AND THEIR
WORKS. Demy Svo, 58.

JOHN GORHAM, m.r.c.s.

TOOTH EXTRACTION : a Manual on the proper mode
of extracting Teeth. Third Edition, fcap. Svo, is. 6d. [NotiJ ready

GEORGE M. GOULD, b.a., m.d.

ophthalmic Surgeon to the Philadelphia Hospital, etc.

A NEW MEDICAL DICTIONARY : including all the
words and phrases used in Medicine, with their proper pronunciation
and definitions. Svo, i6s.

W. R. GOWERS, M.D., F.R.C.P., M.R.C.S.

Physician to University College Hospital, &c.

DIAGRAMS FOR THE RECORD OF PHYSICAL SIGNS.
In books of 12 sets of figures, is. Ditto, unbound, is.

J. B. GRESSWELL, m.r.c.v.s.

Provincial Veterinary Surgeon to the Royal Agricultural Society.

VETERINARY PHARMACOLOGY AND THERAPEU-
TICS. With an Index of Diseases and Remedies. Fcap. Svo, 5s.

SAMUEL D. GROSS, m.d., ll.d., d.c.l. oxon.
Professor of Surgery in the Jefferson Medical College of Philadelphia.

A PRACTICAL TREATISE ON THE DISEASES, IN-
JURIES, AND MALFORMATIONS OF THE URINARY
BLADDER, THE PROSTATE GLAND, AND THE URETHRA.
Third Edition, revised and edited by S. W. GROSS, A.M., M.D.,

Surgeon to the Philadelphia Hospital. Illustrated by 170 engravings,

8vo, iSs.
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SAMUEL W. GROSS, a.m., m.d.

Surgeon to, and Lecturer on Clinical Siirf;cry in, the Jefferson Medical College Hospital,
and titc Philadelphia Hospital, I'-r.

A PRACTICAL TREATISE ON TUMOURS OF THE
MAMMARY GLAND: embracing their Histology, Pathology, Dia-

gnosis, and Treatment. With Illustrations, Svo, los. Gd.

DR. JOSEF GRUBER.
Professor of Otology in the hnpcrtal Rival Uniifrsity of I'ienna, etc.

TEXT-BOOK OP THE DISEASES OF THE EAR.
Translated from the second German edition by special permission of
the Author, and Edited by Edward Law, M.D., CM. Edin., M.R.C.S.
Eng., Surgeon to the London Throat Hospital for Diseases of the

Throat, Nose and Ear; and by Coleman Jewell, ]\LB. Lond., M.R.C.S.
Eng., late Physician and Pathologist to the London Throat Hospital.
With 150 Illustrations, and 70 coloured figures on 2 lithographic plates.

Royal 8vo, 24s. {Just Published.

ALLAN McLANE HAMILTON, m.d.

THE MODERN TREATMENT OF HEADACHES.
Square i5mo, 2s. 6d.

WILLIAM A. HAMMOND, m.d.

Professor of Mental and Kervons Diseases in the Medical Department at the University of
the City of I\'fzii York, &c.

SPIRITUALISM AND ALLIED CAUSES AND CON-
DITIONS OF NERVOUS DERANGEMENT. With Illustrations,

post Svo, Ss. 6d.

ALEXANDER HARVEY, m.d.
Ltite Emeritus Professor of Materia Medica in the University of Aberdeen, &c.,

AND

ALEXANDER DYCE DAVIDSON, m.d., f.k.s. edin.
Late Regius Professor of Materia Medica in the University of Aberdeen.

SYLLABUS OF MATERIA MEDICA FOR THE USE
OF STUDENTS, TEACHERS AND PRACTITIONERS. Based
on the relative values of articles and preparations in the British

Pharmacopoeia. Ninth edition, 32mo, is. 6d.

K. M. HEANLEY.
Matron of Boston Cottage Hospital.

A MANUAL OF URINE TESTING. Compiled for the
use of Matrons, Nurses, and Probationers. Post Svo, is. 6d.

C. HIGGENS, F.R.c.s.

Ophthalmic Surgeon to Guy's Hospital; Lecturer on Ophthalmology at Guy's Hospital
Medical School.

MANUAL OF OPHTHALMIC PRACTICE.
Crown Svo, illustrationx, 6s. [Lewis's Practical Series.]
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BERKELEY HILL, m.d. lond., f.r.c.s.

Professor of Clinical Surgciy in University Collect-; Surgeon to University College
Hospital and to the Lock Hospital.

THE ESSENTIALS OF BANDAGING. With directions
for Managing Fractures and Dislocations; for administering Ether and
Chloroform; and for using other Surgical Apparatus; with a Chapter
on Surgical Landmarks. Sixth Edition, revised and enlarged, Illustrated

by 144 Wood Engravings, cro\vn 8vo, 5s.

BERKELEY HI LL, m.b. lond., f.r.c.s.

Professor of Clinical Surgoy in University College ; Surgeon to University Collc^
Hospital and to the Lock Hospital.

AND

ARTHUR COOPER, l.r.c.p., m.r.c.s.

Surgeon to the Westminster General Dispensary.

I

SYPHILIS AND LOCAL CONTAGIOUS DISORDERS.
Second edition, entirely re-written, royal 8vo, i8s.

II.

THE STUDENT'S MANUAL OF VENEREAL DIS-
EASES. Being a Concise Description of those Affections and of their

Treatment. Fourth edition, post 8vo, 2s. 6d.

PROCTER S. HUTCHINSON, m.r.c.s.
Assiitant Surgeon to the Hospital for Diseases of the Throat.

A MANUAL OF DISEASES OF THE NOSE AND
THROAT; including the Nose, Naso-pharynx, Pharynx, and Larynx.
With Illustrations, crown Svo, 3s. 6d. INow ready.

C. R. ILLINGWORTH, M.D. ED., M.R.C.S.

THE ABORTIVE TREATMENT OF SPECIFIC FE-
BRILE DISORDERS BY THE BINIODIDE OF MERCURY.
Crown Svo, 3s. 6d.

SIR W. JENNER, Bart., m.d.
Physician in Ordinary to H.M. the Queen, and to H.R.H. the Prince of Wales.

THE PRACTICAL MEDICINE OP TO-DAY : Two
Addresses delivered before the British Medical Association, and the

Epidemiological Society, (1S69). Small Svo, is. 6d.

GEORGE LINDSAY JOHNSON, m.a., m.b., b.c. cantab.
Clinical Assistant, late House Surgeon and Chloroformist, Royal Westminster Ophthalmic

Hospital, &c.

A NEW METHOD OF TREATING CHRONIC GLAU-
COMA, based on Recent Researches into its Pathology. With Illus-

trations and coloured frontispiece, demy Svo, 3s. 6d.
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JOHN M KEATING,
FclloK' oj the College of J'hysiciaiis, Philadelphia, Src.

AND

HENRY HAMILTON.
POCKET MEDICAL LEXICON.

32mo, 3s. nett.

NORMAN KERR, m.d., f.l.s.

President of the Society for the Study of Inebriety ; Consulting Physician, Dalrymple Home
for Inebriates, etc.

INEBRIETY: its Etiology, Pathology, Treatment, and
Jurisprudence. Second edition, Crown Svo, 12s. 6d.

NORMAN W. KINGSLEY, m.d.s., d.d.s.

President of the Board of Censors of the State of New York; Member of the American
A cadeiny of Dental Science, &c.

A TREATISE ON ORAL DEFORMITIES AS A
BRANCH OF MECHANICAL SURGERY. With over 350 Illus-

trations, 8vo, i6s.

F. CHARLES LARKIN, f.r.c.s. eng.
Assistajit Lecturer in Physiology in University College, Liverpool.

AND

RANDLE LEIGH, m.b., b.sc. lond.
Senior Demonstrator of Physiology in University College, Liverpool.

OUTLINES OF PRACTICAL PHYSIOLOGICAL CHEM-
ISTRY. With Illustrations, crown Svo. [ji'^t ready.

J. WICKHAM LEGG, f.r.c.p.

Assistant Physician to Saint Bartholomew's Hospital, and Lecturer on Pathological
Anatomy in the Medical School.

ON THE BILE, JAUNDICE,' AND BILIOUS DISEASES.
With Illustrations in chromo-lithography, 719 pages, roy. Svo, 25s.

II.

A GUIDE TO THE EXAMINATION OF THE URINE
;

intended chieflyfor Clinical Clerks and Students. Sixth Edition, revised

and enlarged, with Illustrations, fcap. Svo, 2s. 6d.

III.

A TREATISE ON HEMOPHILIA, SOMETIMES
CALLED THE HEREDITARY H^^MORRHAGIC DIATHESIS.
Fcap. 4to, 7s. 6d.

ARTHUR H. N. LEWERS, m.d. lond., m.r.c.p. lond.
Assistart Obstetric Physician to the London Hospital ; Examiner in Midwifery and

Diseases of \\'07ncn to llic Suctety oJ Apothecaries of Lcndon, c-c.

&. PRACTICAL TEXTBOOK OF THE DISEASES OF
WOMEN. Third edition. Illustrations, crown Svo, los. 6d. [Now ready.

[Lewis's Practical Series.]

t
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LEWIS'S POCKET CASE BOOK FOR PRACTITIONERS
AND STUDENTS. Designed by A. T. BRAND, M.D. Roan, with

pencil, 3s. 6d. iic-tt.

LEWIS'S POCKET MEDICAL VOCABULARY.
Second Edition, thorouglily revised, 32mo, roan, 3s. 5d. [.7"^^ ready,

T. R. LEWIS, M.B., F.R.S. ELECT, ETC.
Late Fellow of the Calcutta University, Surgeon-Major A rmy Medical Staff, &c.

PHYSIOLOGICAL AND PATHOLOGICAL RESEAR-
CHES. Arranged and edited by Sir Wm. Aitken, M.D., F.R.S.,
G. E. DoBSON, M.B., B'.R.S., and A. E. Brown, B.Sc. Crown 4to,

portrait, 5 maps, 43 plates including 15 chromo-lithographs, and 67
wood engravings, 30s. nett.

*,* A few copies only of this work remain for sale.

C. B. LOCKWOOD, f.r.c.s.
Hunterian Professor, Royal College of Surgeons of England ; Surgeon to tht Great Northern

Hospital ; Senior Demonstrator of Anatomy and Operative Surgery in
St. Bartholome-iSs Hospital.

HUNTERIAN" LECTURES ON THE MORBID ANA-
TOMY, PATHOLOGY AND TREATMENT OF HERNIA. Demy
8vo, 36 illustrations, 5s.

J. S. LOMBARD, m.d.

Formerly Assistant Professor of Physiology in Harvard College.

I.

EXPERIMENTAL RESEARCHES ON THE REGIONAL
TEMPERATURE OF THE HEAD, under Conditions of Rest, In-

tellectual Activity, and Emotion. With Illustrations, Svo, 8s.

II.

ON THE NORMAL TEMPERATURE OF THE HEAD.
Svo, 5s.

WILLIAM THOMPSON LUSK, m.a., m.d.

Professor of Obstetrics and Diseases of Women in the Bellevuc Hospital Medical College, &c

THE SCIENCE AND ART OF MIDWIFERY.
Third Edition, with numerous Illustrations, Svo, i8s.

A. W. MACFARLANE, m.d., f.r.c.p. edin.
Exaniiner in Medical Jurisprudence in the University of Glasgow ; Honorary Consulting

Physician (late Physician) Kilmarnock Infirmar

INSOMNIA AND ITS THERAPEUTICS.
Medium 8vo, 12s. 6d.

SURGEON-MAJOR C. J. McNALLY, m.d., d.p.h. c.\mb.

Fellow of the Madras University ; Professor of Chemistry, Madras Medical College.

THE ELEMENTS OP SANITARY SCIENCE.
Plates, Demy Svo, Ss. 6d.
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RAWDON MACNAMARA.
Professor of Materia Mcdica, Royal College of Suvf;coiis, Ireland; Senior Surgeon to the

Wcstmordaiui (Lock) Government Hospital ; Surgeon to the Mcath Hospital, &c.

AN INTRODUCTION TO THE STUDY OP THE
BRITISH PHARMACOPCKIA. Demy 321110, is. 6d. [Just published.

JOHN MACPHERSON, m.d.

Inspector-General of Hospitals H.M. Bengal Army (Retired),
.iuthor of "Cholera in its Home," iS-c.

I.

ANNALS OP CHOLERA PROM THE EARLIEST
PERIODS TO THE YEAR 1S17. With a map. Demy Svo, 7s. 6d.

II.

BATH, CONTREXEVILLE, AND THE LIME SUL-
PHATED WATERS. Crown 8vo, 2s. 6d.

A. COWLEY MALLEY, b.a., m.b., b.ch. t.c.d.

PHOTO-MICROGRAPHY ; including a description of
the Wet Collodion and Gelatino-Bromide Processes, together with the
best methods of Mounting and Preparing Microscopic Objects for Photo-

Micrography. Second Edition, with Photographs and Illustrations,
crown Svo, 7s. 6d.

PATRICK MANSON, m.d., cm.

THE PILARIA SANGUINIS HOMINIS
; AND CER-

TAIN NEW FORMS OF PARASITIC DISEASE IN INDIA,
CHINA, AND WARM COUNTRIES. Illustrated with Plates and
Charts. Svo, ids. 6d.

JEFFERY A. MARSTON, m.d., c.b., f.r.c.s., m.r.c.p. lond.
Surgeon (rcuei ill Medical Staff (Retired).

NOTES ON TYPHOID PEVER : Tropical Life ar\d its

Sequela;. Crown Svo, 3s. 6d. \^Nozi> ready.

PROFESSOR MARTIN.

MARTIN'S ATLAS OP OBSTETRICS AND GYN^CO-
LOGY. Edited by A. Martin, Docent in the University of Berlin,

Translated and edited with additions by Fancourt Barnes, M.D.,
M.R.C P., Physician to the Chelsea Hospital for Women

; Obstetric

Physician to the Great Northern Hospital ; and to the Royal
Maternity Charity of London, &c. Medium 4to, Morocco half bound,

3 IS. 6d. 7ictt.
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EDWARD MARTIN, a.m., m.d.

MINOR SURGERY AND BANDAGING WITH AN
APPENDIX ON VENEREAL DISEASES. Crown Svo, 82 Illus-

trations, 4s.

^A/"ILLIAM MARTINDALK, f.c.s.

Lute Examiner of the Pharinacciitical Society, and l.de Teacher of Pharmacy and Demon-
strator of Materia Mciltca at University Coflc-^e,

AND

V/. WYNN WESTCOTT, m.b. lond.
Deputy Coroner fur Central Midiilesex.

THE EXTRA PHARMACOPCEIA with the additions in-
troduced into the British Pharmacopoeia, 1SS5 and iSgo, with Medical

References, and a Therapeutic Index of Diseases and Symptoms. Sixth

Edition, limp roan, med. 24mo, 7s. 6d. \_Now ready.

WILLIAM MARTINDALE, f.c.s.

Late Examiner of the Pharmaceutical Society, &-e.

COCA, COCAINE, AND ITS SALTS : their History,
Medical and Economic Uses, and Medicinal Preparations. Fcap. 8vo, 2s.

MATERIA MEDICA LABELS.

Adapted for Public and Private Collections. Compiled from the British

Pharmacopoeia of 1885, with the additions of 1890. The Labels are ar-

ranged in Two Divisions:"—
Division I.—Comprises, with few exceptions, Substances of Organ-

ized Structure, obtained from the Vegetable and Animal King-
doms.

Division II.— Comprises Chemical Materia Medica, including Alco-

hols, Alkaloids, Sugars, and Neutral Bodies.

On plain paper, los. 6d. ncif. On gummed paper, 12s. 6d. 7tctt.

The 24 additional Labels of i8go only, is. iicft.

*^* Specimens of the Labels, of which there are over 4J0, will be sent on application.

S. E. MAUNSELL, l.r.c.s.i.

Surgeon-Major, Medical Staff.

NOTES OF MEDICAL EXPERIENCES IN INDIA
PRINCIPALLY WITH REFERENCE TO DISEASES OF THE
EYE. With Map, post 8vo, 3s. 6d.

J. F. MEIGS, M.D.

Consulting Physician to the Children's Hospital, Philadelphia,

A N IJ

W. PEPPER, M.D.

Lecturer on Clinical Medicine in the University of Pennsylvania.

A PRACTICAL TREATISE ON THE DISEASES OP
CHILDREN. Seventh Edition, revised and enlarged, roy. 8vo, 28s.
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Wm. JULIUS MICKLE, m.d., f.r.c.p. lond.
Medical Supeniiteiitieitt, Grove Hall Asylum, London, &c.

GENERAL PARALYSIS OF THE INSANE.
Second Edition, enlarged and rewritten, 8vo, 14s.

ON INSANITY IN RELATION TO CARDIAC AND
AORTIC DISEASE AND PHTHISIS. Crown 8vo, 3s. 6d.

KENNETH V.''. MTLLICAN, b.a. cantab., m.r.c.s.

THE EVOLUTION OF MORBID GERMS: A Contribu-
tion to Transcendental Pathology. Cr. Svo, 3s. 6d.

ANGEL MONEY, m.d. lond., f.r.c.p.

Assistant Physician to University College Hospital, and to the Hospital Jor Sick Children

Great Ormond Street ; Assistant Professor 0/ Clinical Medicine in University

College, Loudon, &c.

I.

THE STUDENT'S TEXTBOOK OF THE PRACTICE
OF MEDICINE. Fcap. Svo, 6s. 6d.

II.

TREATMENT OF DISEASE IN CHILDREN : EM-
BODYING THE OUTLINES OF DIAGNOSIS AND THE
CHIEF PATHOLOGICAL DIFFERENCES BETWEEN CHILD-
REN AND ADULTS. Second edition, crown Svo, los. 6d.

[Lewis's Practical Series.)

E. A. MORSHEAD, m.r.c.s., l.r.c.p.

Assistant to the Professor of Medicine in University College, London.

TABLES OF THE PHYSIOLOGICAL ACTION OF
DRUGS. Fcap. Svo, is.

A. STANFORD MORTON, m.b., f.r.c.s. eng.

Surgeon to the Royal South London Uphthahnic Hospital.

REFRACTION OF THE EYE : Its Diagnosis, and the
Correction of its Errors. Fourth Edition, with Illustrations, small Svo,

3s. 6d. [y»^^ ready.

C W. MANSELL MOULLIN, m.a., m.d. oxon., k.r.c.s. eng.

Assistant Surgeon and Senior Demonstrator 0/ Anatomy at the London Hospital ; formerly

Radcliffe Travelling Fellow and Fellow of Pembroke College, Oxjord.

SPRAINS; THEIR CONSEQUENCES AND TREAT-
MENT. Crown Svo, 5s.

PAUL F. MUNDE, m.d.

Professor of Gynecology at the New York Polyclinic ; President of the New York Obstetrical

Society and Vice-President of the British Gynecological Society, &c.

THE MANAGEMENT OF PREGNANCY, PARTURI-
TION, AND THE PUERPERAL STATE. Second edition, square

Svo, 3s. 6d.
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WILLIAM MURRAY, m.d., f.r.c.p. lond.

Consulting Physician to the Children's Ilospital, XcwcastU-on-Tyne, &c.

ILLUSTRATIONS OP THE INDUCTIVE METHOD IN
MEDICINE. Crown Svo, 3S. 6d. [yitst ready.

WILLIAM MURRELL, m.d., f.r.c.p.

Lecturer on Pharmacology and Therapeutics at Westminster Hospital ; late Examiner in

Materia Medica to the Royal College of Physicians of London, etc.

I.

MASSOTHERAPEUTICS, OR MASSAGE AS A MODE
OF TREATMENT. Filth edition, with Illustrations, crown Svo,

4s. 6d. [Now readv.

II.

WHAT TO DO IN CASES OF POISONING.
Sixth edition, royal 32mo, 3s. 6d.

III.

NITRO-GLYCERINE AS A REMEDY FOR ANGINA
PECTORIS. Crown 8vo, 3s. 6d.

CHRONIC BRONCHITIS AND ITS TREATMENT.
Crown Svo, 3s. 6d.

DR. FELIX von NIEMEYER.
Late Professor of Pathology and Therapeutics ; Director of the Medical Clinic of the

University of Tiibingen.

TEXT-BOOK OF PRACTICAL MEDICINE, WITH
PARTICULAR REFERENCE TO PHYSIOLOGY AND PATHO-
LOGICAL ANATOMY. Translated from the Eighth German Edi-

tion by special permission of the Author, by George H. Humpherv,
M.D., and Charles E. Hacklev, M.D. Revised edition, 2 vols.

large Svo, ^^s.

GEORGE OLIVER, m.d., f.r.c.p.

I.

THE HARROGATE WATERS: Data Chemical and Therapeu-
tical, with notes on the Climate of Harrogate. Addressed to the

Medical Profession. Crown Svo, with Map of the Wells, 3s. 6d.

II.

ON BEDSIDE URINE TESTING: a Clinical Guide to the
Observation of Urine in the course of Work. Fourth Edition, fcap.
Svo. 3s. 6d.
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SAMUEL OSBORN, f.r.c.s.
Surgeon to the Hospital for Women, Soho Sqiiayc ; Surgeon lioyal Naval Artillery

\^oluntccrs.

AMBULANCE LECTURES': FIRST AID. Second edition.
u-ith Illustrations, fcap. Svo, is. 6d.

AMBULANCE LECTURES: HOME NURSING AND
HYGIENE. Second edition, With Illustrations, fcap. 8vo, 2s.

[jfust published.

WILLIAM OSLER, m.d., v.k.c.w lono.
Professor of Clinical Medicine in the Universitv of Pennsylvania, &c.

THE CEREBRAL PALSIES OF CHILDREN. A Clinical
Study from the Inhrmary for Nervous Diseases, Philadelphia. Demy
«vo, ss. \yust Published.

K. W. OSTROM.
Instructor in Massage and Swedish Movements in the Hospital of the University of

Pennsylvania.

MASSAGE AND THE ORIGINAL SWEDISH MOVE-
MENTS. With illustrations, i2mo, 2s. 6d. lutt. [Noz^' ready.

ROBERT W. PARKER.
Senior Surgeon to the East London Hospital for Children ; Surgeon to the German

Hospital.

I.

DIPHTHERIA: ITS NATURE AND TREATMENT,WITH SPECIAL REFERENCE TO THE OPERATION, AFTER-
TREATMENT AND COMPLICATIONS OF TRACHEOTOMY.
Third Edition, with Illustrations, Svo, 6s. INow ready.

II.

CONGENITAL CLUB-FOOT; ITS NATURE AND
TREATMENT. With special reference to the subcutaneous division
of Tarsal Ligaments. Svo, ys. 6d.

LOUIS C. PARKES, m.d., n.i-.n. lo.nd. vniv.
I-ello-w of the Sanitary Institute, and Member of the Board of Examiners ; Assistant Pro-

fessor of Hygiene and Public Health at University College, London, &c.

HYGIENE AND PUBLIC HEALTH. Second edition, with
numerous Illustrations, crown «vo, gs. [7"^i Published.

[Lewis's Practical Series. J

JOHN S. PARRY, m.d.
Obstetrician to the Philadelphia Hospital, Vice-President of the Obstetrical and Pathologi-

cal Societies oj Philadelphia, C-c.

EXTRA-UTERINE PREGNANCY
;

Its Causes, Species,
Patholo<,ncal Anatomy, Clinical Historv, Diagnosis, Prognosis and
Treatment. Svo, Ss.
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THEOPHILUS PARVIN, m.d.

Professor of Obstetrics tuul Diseases of Women and Children at the Jefferson Medical School.

LECTURES ON OBSTETRIC NURSING, Delivered at

the Training Scliool tor Nurses of the Phihidclphia Hospital. Post Svo,

2s. 6d.

E. RANDOLPH PEASLEE, m.d., ll.d.
Late Professor of Gynacology in the Medical Department of Dattmouth College; President

of S,'cw York Academy oj Medicine, e-t., &c.

OVARIAN TUMOURS : Their Pathology, Diagnosis, and
Treatment, especially by Ovariotomy. Illustrations, roy. Svo, i6s.

HENRY G. PIFFARD, a.m., m.d.

Clinical Professor of Dermatology, University of the City of New York ; Surgeon in

Charge of the iWic York Dispensary for Diseases of the Skin, &c.

A PRACTICAL TREATISE ON DISEASES OF THE
vSKIN. With 50 full page Original Plates and 33 Illustrations in the

Text, 4to, 52s. 6d. urtt. [Just published.

G. V. POORE, M.D., F.R.C.P.

Professor of Medical Jurisprudence, University College; Assistant Physician to, and Phys:-

cian in charge of the Throat Department of. University College Hospital.

LECTURES ON THE PHYSICAL EXAMINATION OF
THE MOUTH AND THROAT. With an Appendix of Cases. Svo,

3s. 6d.

R. DOUGLAS POWELL, m.d., f.r.c.p., m.r.c.s.

Physician in Ordinary to H .M . the Queen; Physician to the Middlesex Hospital and

Physician to the Hospital for Consumption and Diseases of the Chest at Brompton.

I.

DISEASES OP THE LUNGS AND PLEURA, INCLUD-
ING CONSUMPTION. Third edition, entirely rewritten and en-

larged. With coloured plates and wood engravings, Svo, i6s.

11.

TABI.I: OF PHYSICAl. EXAMINATION OF THE LUNGS—with

Note on International Nomenclature of Physical Signs (reprinted from

above). On one sheet, 6d.

URBAN PRITCHARD, m.d. edin., f.r.c.s. eng.

Professor of A iiral Surgery at King's College. London ; A nral Surgeon to King's College

Hospital ; Senior Surgeon to the Royal Ear Hospital.

HANDBOOK OP DISEASES OF THE EAR FOR THE
USE OF STUDENTS AND PRACTITIONERS. Second edition,

With Illustrations, crown Svo, 5s. [Lewis's Practical Series.]

CHARLES W. PURDY, m.d. (queen's univ.)
Professor of Genito-U rinarv and Penal Diseaus in the Chicago Polyclinic, i?rr.,t'-c.

BRIGHT'S DISEASE AND THE ALLIED AFFECTIONS
OF THE KIDNEYS. With Illustrations, large Svo, 8s. 6d.
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DR. THEODOR PUSCHMANN.
Public Professor in Ordinary at the University of Vienna.

HISTORY OP MEDICAL EDUCATION FROM THE
MOST REMOTE TO THE MOST RECENT TIMES. Trans-
lated by Evan H. H.\RE, M.A. Oxox., F.R.C.S. Eng., L.S.A. Demy
8vo. [/« the press.

CHARLES HENRY RALFE, m.a., m.d. cantab., f.r.c.p. lond.
Assistant Physician to tlic London Hospital; Examiner in Medicine to the University of

Durham, &c., &c

A PRACTICAL TREATISE ON DISEASES OF THE
KIDNEYS AND URINARY DERANGEMENTS. With Illustra-

tions, crown Svo, los. 6d. [Lewis's Practical Series.]

FRANCIS H. RANKIN, m.d.
President of the Neic' York Medical Society.

HYG-IENE OF CHILDHOOD, Suggestions for the care
of Children after the Period of Infancy to the completion of Puberty.
Crown Svo, 3s.

AMBROSE L. RANNEY, a.m., m.d.

Professor of the Anatomy and Pliysiology of the Nervous System in the New York Posf-
Graduatc Medical School and Hospital, &c.

THE APPLIED ANATOMY OF THE NERVOUS SYS-
TEM. Second edition, 23S Illustrations, large Svo, 21s.

H. A. REEVES, f.r.c.s. edin.
Senior Assistant Surgeon and Teacher of Practical Surgery at the London Hospital ;

Surgeon to the Royal Orthopadic Hospital.

BODILY DEFORMITIES AND THEIR TREATMENT:
A HANDBOOK OF PRACTICAL ORTHOPAEDICS. Illustrations,

crown Svo, Ss. 6d. [Lewis's Practical Series.]

RALPH RICHARDSON, m.a., m.d.
Fellow of the College of Physicians, Edinburgh.

ON THE NATURE OF LIFE: An Introductory Chap-
ter to Pathology. Second edition, revised and enlarged. Fcap. 4to,
los. 6d.

V/. RICHARDSON, m.a., m.d., m.r.c.p.

REMARKS ON DIABETES, ESPECIALLY IN REFER-
ENCE TO TREATMENT. Demy Svo, 4s. 6d.

SAMUEL RIDEAL, d.sc. (lond.), f.i.c, f.c.s.,,f.g.s.
Fclloii' of University College, London.

I.

PRACTICAL ORGANIC CHEMISTRY; The Detection
and Properties of some of the more miportant Organic Compounds.
i2mo, 2s. 6d.

II.

PRACTICAL CHExMISTRY FOR MEDICAL STUDENTS,
required at the First E.xamination cut the Con-oint E.xamining Board in

England. Foolscap Svo 2s. 13^''*^^ published.
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E. A. RIDSDALE.
Associate of the Royal School of Mines.

COSMIC EVOLUTION ; being Speculations on the Origin
of our Environment. Fcap. 8vo, 3s.

SYDNEY RINGER, m.d., f.r.s.

Professor of the Principles and Practice of Medicine in University College; Physician to^
and Professor of Clinical Medicine in, University College Hospital.

A HANDBOOK OP THERAPEUTICS. Twelfth Edition
thoroughly revised, 8vo, 15s.

II.

ON THE TEMPERATURE OF THE BODY AS
A MEANS OF DIAGNOSIS AND PROGNOSIS IN PHTHISIS.
Second edition, small Svo, 2s. 6d.

FREDERICK T. ROBERTS, m.d., b.sc, f.r.c.p.

Examiner in Medicine at the University of London and for the Conjoint Board ; Professor
of Materia Mcdica and Therapeutics and of Clinical Medicine in University

College; Physician to University College Hospital ; Physician to

Brompton Consumption Hospital, &c.

I.

A HANDBOOK OP THE THEORY AND PRACTICE
OF MEDICINE. Eighth edition, with Illustrations, in one volume,

large Svo, 21s. [J"^^ pnblislied.

II.

THE OPPICINAL MATERIA MEDICA.
Second edition, entirely rewritten in accordance with the latest British

Pharmacopceia, fcap. Svo, 7s. 6d.

III.

NOTES ON THE ADDITIONS MADE TO THE BRITISH
PHARMACOPCEIA, 1890. Fcap. Svo, is. VJSow ready.

R. LAWTON ROBERTS, M.n. lond., d.p.h. camb., m.r.c.s. eng.

Honorary Life Member of, and Lecturer and Examiner to the St. John Ambulance
Association.

I.

ILLUSTRATED LECTURES ON AMBULANCE WORK.
Fourth edition, copiously Illustrated, crown Svo, 2s. 6d. [Nozo ready.

11.

ILLUSTRATED LECTURES ON NURSING AND HY-
GIENE. With Illustrations, crown Svo, 2s. 6d.
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ROBSON ROOSE, m.d., ll.d., f.c.s.
Fellow oj the Royal College of Physicians in Edinburgh.

I.

GOUT, AND ITS RELATIONS TO DISEASES OF
THE LIVER AND KIDNEYS. Sixth Edition, crown 8vo, 3s. 6d.

NERVE PROSTRATION AND OTHER FUNCTIONAL
DISORDERS OF DAILY LIFE. Second edition, demy 8vo, iSs.

[yust ready.
III.

LEPROSY AND ITS TREATMENT: as Illustrated by
Norwej^ian Experience. Crown Svo, 3s. 6d.

BERNARD ROTH, f.k.c s.

Fellow of the Medical Society of London ; Member of the Clinical and Pathological Societies
and of the Medical Officers of Schools' Association.

THE TREATMENT OF LATERAL CURVATURE OF
THE SPINE. With Photographic and other Illustrations, demy Svo,
ss.

J. BURDON SANDERSON, m.d., ll.d., f.r.s.

Jodrell Professor of Physiology in University College, London.

UNIVERSITY COLLEGE COURSE OF PRACTICAL
EXERCISES IN PHYSIOLOGY. With the co-operation of F. J. M.
Page, B.Sc, F.C.S. ;

W. North, B.A., F.C.S., and Aug. Waller, M.D.
Demy Svo, 3s. 6d.

W. H. O. SAN KEY, m.d. lond., f.r.c.p.
Late Lecturer on .Mental Diseases, University College, London, etc.

LECTURES ON MENTAL DISEASE. Second Edition, with
coloured plates, 8vo, 12s. 6d.

JOHN SAVORY.
Member of the Society of Apothecaries, London.

A COMPENDIUM OP DOMESTIC MEDICINE AND
COMPANION TO THE MEDICINE CHEST: Intended as a

source of easy reference ior Clergymen, Master Mariners, and Tra-
vellers ; and for Families resident at a distance from professional assist-

ance. Tenth Edition, sm. Svo, 5s.

E. SCHMIEGELOW, m.d.

Consulting Physician in Laryngology to the Muncipal Hospital and Director of the Oto-

Laryngolugical Drpaiimciit in the I'vlyciinic at Copenhagen.

ASTHMA: Especially in its Relation to Nasal Disease.
Demy 8vo, 4s. 6d.
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DR. B. S. SCHULTZE.
Professor of Gynecology ; Director of the Lying-in Hospital, anil of the Gynecological Clinic

at Jena.

THE PATHOLOGY AND TREATMENT OF DIS-
PLACEMENTS OF THE UTERUS. Translated bv J. J. Macan.
M.A., M.R.C.S. and edited by A. V. Macan, M.B., M.Ch., Master of
the Rotunda Lying-in Hospital, Dublin. With 120 Illustrations, medium
Svo, I2S. 6d.

JOHN SHAW, M.D. LOND.. M.R.C.P.
Obstetric Physician to the North-West London Hospital.

ANTISEPTICS IN OBSTETRIC NURSING. A Text-
book for Nurses on the AppHcaiion of Antiseptics to Gynaecolopy and

Midwifery. Coloured plate and woodcuts, Svo. 3s. 6d.

JOHN V. SHOEMAKER, a.m., m.d.
Prolcssor of Skin Diseases in the Medico-Chirurgical College and Hospital of Philadelphia :

Physician to the Philadelphia Hospital for Diseases of the Skin, i^^-^ji rMW
A PRACTICAL TREATISE ON DISEASES OF THE

SKIN. Coloured Plates and other Illustrations, large 8vo, 24s.

WM. JAPP> SINCLAIR, m.a., m.d.

Honorary Physician to the Manchester Southern Hospital for Women and Children,
and Manchester .Maternity Hospital.

ON GONORRHCEAL INFECTION IN WOMEN.
Post 8vo, 4s.

A. J. C. SKENE, M.D.

Professor of Gynecology in the Long Island College Hospital, Brooklyn, Ne:^ York.

TREATISE ON THE DISEASES OF WOMEN, FOR
THE USE OF STUDENTS AND PRACTITIONERS. Nine
coloured plates and 251 engravings, large Svo. 2Ss.

ALDER SMITH, m.b. lond., f.r.c.s.
Resident Medical Officer, Christ's Hospital, London.

RINGWORM : Its Diagnosis and Treatment.
1 bird Edition, enlarged, with Illustrations, fcap. Svo, 5s. 6d.

J. LEWIS SMITH, m.d.

Physician to the New York Infants' Hospital ; Clinical Lecturer on Disetiscs of Children
in Bellevue Hospital Medical College.

A TREATISE ON THE DISEASES OF INFANCY
AND CHILDHOOD. Fifth Edition, with Illustrations, large Svo, 21s.
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FRANCIS ^V. SMITH, m.b., b.s.

THE SALINE WATERS OF LEAMINGTON. Second Edit.,

with Illustrations, crown 8vo, is. nctt.

JOHN KENT SPENDER, m.d. lond.
Physician to the Royal Miiuial Water Hospital, Bath.

THE EARLY SYMPTOMS AND THE EARLY TREAT-
MENT OF OSTEO-ARTHRITIS, commonly called Rheumatoifl

Arthritis, with special reference to the Bath Thermal Waters. Sm. 8vo.

2s. 6d.

LOUIS STARR, m.d.
Clinical Professor of Diseases of Children in the Hospital of the University of Pennsylvania ;

Physician to the Children's Hospital, Philadelphia, 6-c.

HYGIENE OF THE NURSERY. Including the General
Regimen and Feeding of Infants and Children, and the Domestic

Management of the Ordinary Emergiences of Early Life. Second

edition, with Illustrations, crown Svo, 3s. 6d. [J^ust published.

JAMES STARTIN, m.b., m.r.c.s.

Snrgeon and Joint Lecturer to St. John's Hospital for Diseases of the Skin.

LECTURES ON THE PARASITIC DISEASES OF
THE SKIN. VEGETOID AND ANIMAL. With Illustrations,

crown Svo, 2s. 6d.

W. R. H. STEWART, f.r.c.s., l.r.c.p. edin.
Aural Sinf;con to the Great Northern Central Hospital; Surgeon to the London Throat

Hospital, i'-c.

EPITOME OF DISEASES AND INJURIES OF THE
EAR, with a Chapter on Naso-Pharyngeal Diseases causing Deafness.

Demy 32mo, 2s. 6d.

LEWIS A. STIMSON, b.a., m.d. I

Surgeon to the Presbyterian and Bellevue Hospitals ; Professor of Clinical Surgery in the
Medical Faculty of the University of the City of New York, &c.

A MANUAL OF OPERATIVE SURGERY.
Second Edition, with three hundred and forty-two Illustrations, post

Svo, los. 6d.
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ADOLF STRUMPELL.
Director of the Medical Clinic in tlie University of Erlaiigen.

A TEXT-BOOK OF MEDICINE FOR STUDENTS
AND PRACTITIONERS. Translated from the latest German edition

by Dr. H. F. Vickery and Dr. P. C. Knapp, with Editorial Notes by
Dr. F. C. Shattuck, Visiting Physician to the Massachusetts General

Hospital, etc. Complete in one large vol., imp. 8vo, with in Illustra-

tions, 2Ss.

JUKES DE STYRAP, m.k.q.c.p., etc.
Physician-Extraordinary, late Physician in Ordinary, to the Salop Infirmary ; Consulting

Physician to the SotitJi Salop and Monti^omeryshire Infirmaries, etc.

I.

THE YOUNG PRACTITIONER: WITH PRACTICAL
HINTS AND INSTRUCTIVE SUGGESTIONS, AS SUBSIDIARY
AIDS, FOR HIS GUIDANCE ON ENTERING INTO PRIVATE
PRACTICE. Demy 8vo, 7s. 6d. iiett.

II.

A CODE OF MEDICAL ETHICS: WITH GENERAL
AND SPECIAL RULES FOR THE GUIDANCE OF THE
FACULTY AND THE PUBLIC IN THE COMPLEX RELA-
TIONS OF PROFESSIONAL LIFE. Third edition, demy Svo,

3s. iieft.

III.

MEDICO-CHIRURGICAL TARIFFS.
Fourth Edition, fcap. 4to, revised and enlarged, 2S. iiett.

IV.

THE YOUNG PRACTITIONER: HIS CODE AND
TARIFF. Being the above three works in one volume. Demy 8vo,
los. 6d. iiett.

C. W. SUCKLING, M.D. LOND., m.r.c.p

Professor of Materia Medica and Therapeutics at the Queen's College, Physician to the

Queen's Hospital, Birmingham, etc.

I.

ON THE DIAGNOSIS OF DISEASES OF THE
BRAIN, SPINAL CORD, AND NERVES. With Illustrations,
crown Svo, 8s. 6d.

II.

ON THE TREATMENT OF DISEASES OP THE
NERVOUS SYSTEM. Crown Svo, 7s. 6d.

JOHN BLAND SUTTON, f.r.c.s.

Lecturer on Comparative Anatomy, Senior Demonstrator of A natomy, and Assistant Surgeon
to the Middlesex Hospital ; Erasmus Wilson Lecturer, Royal College of

Surgeons, England.

LIGAMENTS : THEIR NATURE AND MORPHOLOGY.
With numerous Illustrations, post Svo, 4s. 6d.
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HENRY R. SWANZY, a.m., m.b., f.r.c.s.i.
Examiner in Ophthalmic Sut^ery in the Koyul Universilv of Ireland; Surgeon to the

National Eye and Ear Infirmary, Dublin ; Ophthalmic Surgeon to the
Adelaide Hospital, Dublin, etc.

A HANDBOOK OF THE DISEASES OF THE EYE AND
THEIR TREATMENT. Third Edition, Illustrated with wood-

engravings, colour tests, etc., small 8vo, los. 6d. [jf"^^ Published.

EUGENE S. TALBOT, m.d., d.d.s.

Professor of Dental Surgery in the Woman's Medical College ; Lecturer on Dental
Falholof^y and Surgery in Rush Medical College, Chicago.

IRREaULARITIES OF THE TEETH AND THEIR
TREATMENT. With 152 Illustrations, royal 8vo, los. 6d.

H. COUPLAND TAYLOR, m.d.
FelloiJ of the Roya! .Meteorological Society.

WANDERINGS IN SEARCH OF HEALTH, OR
MEDICAL AND METEOROLOGICAL NOTES ON VARIOUS
FOREIGN HEALTH RESORTS. Crown Svo, with Illustrations, 6s.

[Noii! ready.

JOHN DAVIES THOMAS, m.d. lond., k.r.c.s. eng.
Physician to the Adelaide Hospital, S. Australia.

I.

HYDATID DISEASE, WITH SPECIAL REFERENCE
TO ITS PREVALENCE IN AUSTRALIA. Demy 8vo, los. 6d.

II.

HYDATID DISEASE OF THE LUNGS. Demy Svo, 2s.

HUGH OWEN THOMAS, m.r.c.s.

CONTRIBUTIONS TO SURGERY AND MEDICINE :-

Part i.— Intestinal Obstruction
;
w ith an Appendi.x on the .Action of

Remedies. los.

,, 2.—The Principles of the Treatment of Joint Disease, Inflamma-

tion, Anchylosis, Reduction of Joint Deformity, Bone Set-

ting. 5s.

,, 3.
— Fractures, Dislocations, Diseases and Deformities of the

Bones of the Trunk and Upper Extremities. los.

,, 4.
—The Collegian of 1666 and the Collegians of 1885 ; or w hat is

recognised treatment ? Second Edition, is.

,, 5.
—On Fractures of the Lower Jaw. is.

,, 6.—The Principles of the Treatment of Fractures and Disloca-

tions, los.

,, 7.
—Fractures, Dislocations, Deformities, and Diseases of the

Lower Extremities, los.

.„ 8.—The Inhibition of Nerves by Drugs. Proof that Inhibitory
Nerve-Fibres do not exist, is.
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J. ASHBURTON THOMPSON, m.r.c.s.
Late Surgeon at King's Cross to the Great Xorthern Kailivay Comf-aiiy

FREE PHOSPHORUS IN MEDICINE WITH SPE-
CIAL REFERENCE TO ITS USE IN NEURALGIA. A contribution
to Materia Medica and Therapeutics. An account of the History, Phar-
maceutical Preparations, Dose, Internal Administration, and Therapeu-
tic uses of Phosphorus; with a Complete Bibliography of this subject,
referring to nearly 200 works upon it. Demy 8vo, 7s. 6d.

BERTRAM THORNTON, m.r.c.s., l.r.c.p. lond.
Surgeon to the Royal Sea Bathing Infirmarv for Scrofula, Margate.

THE COMPARATIVE CLIMATOLOGY OP LONDON
AND THE CHIEF ENGLISH HEALTH RESORTS. With Map,
crown 8vo, is. 6d.

J. C. THOROWGOOD, m.d.
Assistant Physician to the City of London Hospital for Diseases of the Chest.

THE CLIMATIC TREATMENT OF CONSUMPTION
AND CHRONIC LUNG DISEASES. Third Edition, post «vo, 3s. 6d.

D. HACK TUKE, m.d., ll.d.
Fellow of the Royal College of Physicians, London.

THE INSANE IN THE UNITED STATES AND
CANADA. Demy 8vo, 7s. 6d.

DR. R. ULTZMANN.
ON STERILITY AND IMPOTENCE IN MAN, Translated

from the German with notes and additions by Arthur Cooper, L.R.C.P.,
M.R.C.S., Surgeon to the Westmin.ster General Dispensary. With
Illustrations, fcap. 8vo, 2s. 6d.

W. H. VAN BUREN, m.d., ll.d.

Professor of Surgery in the Bcllevuc Hospital Medical College.

DISEASES OP THE RECTUM : And the Surgery of the
Lower Bowel. Second Edition, with Illustrations, 8vo, 14s.

RUDOLPH VIRCHOW, m.d.

Professor in the University, and Member of the Academy of Sciences of Berlin, f-c, &c.

INFECTION-DISEASES IN THE ARMY. Chiefly
Wound Fever, Typhoid, Dysentery, and Diphtheria. Translated from

the German by John James, M.B., F.R.C.S. Fcap. 8vo, is. 6d.
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ALFRED VOGEL, m.d.

Professor of Clinical Mi\liciiu- in lite University of Dorpat, Russia.

A PRACTICAL TREATISE ON THE DISEASES OF
CHILDREN. Third Edition, translated and edited by H. Raphael,
M.D., from the Eighth German Edition, illustrated by six lithographic

plates, part coloured, royal 8vo, i8s.

A. DUNBAR WALKER, m.d., cm.

THE PARENT'S MEDICAL NOTE BOOK.
Oblong post 8vo, cloth, is. 6d.

JOHN RICHARD WARDELL, m.d. edin., f.r.c.p. lond.
Late Consulting Physician to th.e General Hospital Ttinbridge ]Vells.

CONTRIBUTIONS TO PATHOLOGY AND THE PRAC-
TICE OF MEDICINE. Medium 8vo, 21s.

W. SPENCER WATSON, f.r.c.s. eng., b.m. lond.

Surgeon to the Throat Department of the Great Northern Hospital; Senior Surgeon to thi

Royal South London Ophthalmic Hospital.

I.

DISEASES OF THE NOSE AND ITS ACCESSORY
CAVITIES. Second edition, with Illustrations, demy 8vo, 12s. 6d.

\_Now ready,

II,

EYEBALL-TENSION : Its Effects on the Sight and its
Treatment. With woodcuts, p. 8vo, 2s. 6d.

III.

ON ABSCESS AND TUMOURS OF THE ORBIT.
Post 8vo, 2s. 6d.

FRANCIS H. WELCH, f.r.c.s.

Surgeon Major, A.M.D.

ENTERIC FEVER : as Illustrated by Army Data at Home
and Abroad, its Prevalence and Modifications, .(Etiology, Pathology and
Treatment. Svo, 5s. fid.
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W. WYNN WESTCOTT, m.b.
iJiputy Coroner for Centra! Middlesex.

SUICIDE
; its History, Literature, Jurisprudence, and

Prevention. Crown 8vo, 6s.

E. G. WHITTLE, m.d. lond., f.r.c.s. e.ng.
Senior Surgeon to tlie Royal A lexandra Hospital fur Sick Children, Brighton.

CONGESTIVE NEURASTHENIA, OR INSOMNIA AND
NERVE DEPRESSION. Crown 8vo, 3s. 6d.

JOHN WILLIAMS, m.d., f.k.c.p.

Professor of Midwifery in University College, London ; Obstetric Physician to University
College Hospital ; Physician Accoucheur to H.R.H. Princess Beatrice, &c.

CANCER OP THE UTERUS : Being the Harveian Lec-
tures for 1SS6. Illustrated with Lithographic Plates, royal Svo, los. 6d.

E. F. WILLOUGHBY, m.d. lond.

THE NATURAL HISTORY OP SPECIFIC DISEASES
OR STUDIES IN CETIOLOGY, IMMUNITY, AND PROPHY-
LAXIS. Svo, 28. 6d.

E. T. WILSON, B.M. oxoN., f.r.c.p. lond.
Physician to the Cheltenham General Hospital and Dispensary.

DISINFECTANTS AND HOW TO USE THEM. In
Packets of one doz. price is.

DR. F. WINCKEL.
Fcrinerly Professor and Director of the Gyncecological Clinic at the University of Rostock.

THE PATHOLOGY AND TREATMENT OP CHILD-
BED : A Treatise for Physicians and Students. Translated from the

Second German edition, with many additional notes by the Author,

by J. R. Chadwick, M.D. Svo, 14s.

BERTRAM C. A. WINDLE, m.a., m.d. dubl.
Professor of Anatomy in the Queen's College, Birmingham ; Examiner in Anatomy in the

Universities of Cainbriih'c and Durham.

A HANDBOOK OP SURFACE ANATOMY AND LAND-
MARKS. Illustrated, post Svo, 3s. 6d.
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EDWARD WOAKES, m.d. lond.

senior Aural Surgeon ami Lecturer on Aural Surgery at the London Hospital ; Surgeon
to the London Throat Hospital.

I.

ON DEAFNESS, GIDDINESS AND NOISES IN THE
HEAD.

Vol. I.—POST-NASAL CATARRH, AND DISEASES OF THE NOSE
CAUSING DEAFNESS. With Illustrations, cr. 8vo, 6s. 6d.

Vol. II.—on DEAFNESS, GIDDINESS AND NOISES IN THE
HEAD. Third Edition, with Illustrations, cr. Svo. [In preparation.

11.

NASAL POLYPUS: WITH NEURALGIA, HAY-FEVER,
AND ASTHMA. IN RELATION TO ETH.MOIDITIS. With
Illdstrations, cr. 8vo, 4s. 6d.

DAVID YOUNG, m.c, m.b., m.d.

Licentiate of the Royal College of Physicians, Edinburgh ; Licentiate of the Royal College
of Surgeons, Edinburgh, etc.

ROME IN WINTER AND THE TUSCAN HILLS IN
SUMMER. A Contribution to the Climate of Italy. Small

Svo, 6s.

HERMANN VON ZEISSL, m.d.

Late Professor at the Imperial Royal University of Vienna

OUTLINES OF THE PATHOLOGY AND TREAT-
MENT OF SYPHILIS AND ALLIED VENEREAL DISEASES.
Second Edition, revised by M. von Zeissl, M.D., Privat-Docent for

Diseases of the Skin and Syphilis at the Imperial Royal Universitv of
Vienna. Translated, with Notes, by H. Raphael, M.D., Attending
Physician for Diseases of Genito-Urinary Organs and Syphilis, Bellevue

Hospital, Out-Patient Department. Large Svo, iSs.

Clinical Charts for Temperature Observations, etc.

.•\rranged by W. Rigden, M.R.C.S. 50s. per 1000, aSs. per 500.

15s. per 250, 7s. per 100, or is. per dozen.

Each Chart is arranged for four weeks, and is ruled at the back for making notes of

C jses
; they are convenient in size, and are suitable both for hospital and private practice.

Lewis's Clinical Chart, specially designed, for use with the
Visiting List. This Temperature Chart is arranged for four weeks and
measures 6X3 inches.^ 30s. per 1000, i6s. 6d. per 500, 3s. 6d. per 100,

IS. per 25, 6d. per 12.

Lewis's Nursing Chart.
25s. per 1000, 14s. per 500, 3s. 6d. per 100, 2s. per 50, or is. per 20.

These Charts afford a ready method of recording the progress of the case

from day to day.
Boards to hold the Charts, price is.
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LEV/IS'S PRACTICAL SERIES.

Under this title Mr. Lewis is publishing a Series of Monographs, em-
bracing the various branches of Medicine and Surgery.
The volumes are written by well-known Hospital Physicians and Sur-

geons, recognized as authorities in the subjects of which they treat. The
works are intended to be of a thokoughlv practical nature, calculated
to meet the requirements of the practitioner and student, and to present the
most recent information in a compact and readable form.

HYGIENE AND PUBLIC HEALTH.
By LOUIS C PAKKES, M.D., D.F.H. Lond. Univ., Fellow of the Sanitary
Institute, and Member of the Board of Examiners ; Assistant Professor of Hygiene
and Public Health at University College, etc. Second edition, with numerous
Illustrations, cr. 8vo, gs. [Just published.

MANUAL OF OPHTHALMIC PRACTICE.
By C. HIGGEXS, E.K.C.S., Ophthalmic Surgeon to Guy's Hospital; Lecturer
on Ophthalmology at Guy's Hospital Medical School. With Illustrations, crown
8vo, 6s.

A PRACTICAL TEXTBOOK OF THE DISEASES OF WOMEN.
By ARTHUR H. N. LEWERS, M.D. Lond., M.R.C.P. Lond., Assistant Ob-
stetric Physician to the London Hospital ;

Examiner in Midwifery and Diseases
of Women to the Society of Apothecaries of London, etc. 'Third Edition,
with Illustrations, crown Svo, los. 5d. [jYojii ready.

AN/ESTHETICS THEIR USES AND ADMINISTRATION.
By DUDLEY W. BUXTON, M.D., B S., M.R.C.P., Administrator ol

Anaesthetics in LTniversity College Hospital and the Hospital for Women, Soho
Square. Second Edition, crown 8vo. [In the press.

TREATMENT OF DISEASE IN CHILDREN: EMBODYING THE OUT-
LINES OF DIAGNOSIS AND THE CHIEF PATHOLOGICAL DIFFER-
ENCES BETWEEN -CHILDREN AND ADULTS. By ANGEL MONEY,
M.D., F.R.C.P., Assistant Physician to the Hospital for Sick Children, Great
Ormond Street, and to University College Hospital. Second edition, cr. Svo, :os. 6d.

ON FEVERS: THEIR HISTORY, ETIOLOGY, DIAGNOSIS, PROGNOSIS,
AND TREATMENT. By ALEXANDER COLLIE, M.D. Aberd., Member
of the Royal College of Physicians of London

;
Medical Superintendent of the

Eastern Hospitals ; Secretary of the Epidemiological Society for Germany and
Russia. Illustrated with Coloured Plates, crown Svo, bs. 6d.

HANDBOOK OF DISEASES OF THE EAR FOR THE USE OF STUDENTS
AND PRACTITIONERS. By URBAN PRITCH ARD, M.D. Edin., F.R.C.S.

Eng., Professor of Aural Surgery at King's College, London
;

Aural Surgeon to

King's College Hospital ;
Senior Surgeon to the Royal Ear Hospital. Second

Edition, with Illustrations, crown Svo, 5s. [Now ready.

A PRACTICAL TREATISE ON DISEASES OF THE KIDNEYS AND
URINARY DERANGEMENTS. By CHARLES HENRY RALFE, M.A.,
M.D. Cantab., Fellow of the Royal College of Physicians, London; Assistant

Physician to the London Hospital; Examiner in Medicine to the University of

Durham, etc., etc. With Illustrations, crown Svo, los. 6d.

DENTAL SURGERY FOR MEDICAL PRACTITIONERS AND STUDENTS
OF MEDICINE. By ASHLEY W. BARRETT, M.B. Lond., M.R.C.S., L.S.D.,
Dental Surgeon to, and Lecturer on Dental Surgery in the Medical School of, the
London Hospital. Second edition, with Illustrations, cr. bvo, 3s. 6d.

BODILY DEFORMITIES AND THEIR TREATMENT: A HANDBOOK OF
PRACTICAL ORTHOP.FDICS. By H. A. REEVES, F.R.C.S. Edin., Senior
Assistant Surgeon and Teacher of Practical Surgery at the London Hospital;
Surgeon to the Royal Orthopiedic Hospital, &c. With numerous Illustrations,
cr Svo, 8s 6d.

Further volumes will be announced in due course.
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THE NEW SYDENHAM SOCIETY'S PUBLICATIONS.
President:—Sir James Pagkt, Bart., F.R.S.

Honorary Secretary :
—Jonathan Hutchinson, Esq., F.R.S.

Treasurer:—W. Sedgwick Saunders, M.D., F.S.A.

Annual Subscription, One Guinea.

The Society issues translations of recent standard works by continental authors on sub-
ects of general interest to the profession.

Amongst works recently issued are "
Fliigge's Micro-Organisms,"

" Cohnheim's
Pathology,"

" Henoch's Children,"
"
Spitgelberg's Midwifery,"

" Hirsch's Historical and
Geographical Pathology,"

"
Essays on Micro- Parasites," works by Charcot, Duchenne,

Begbie, Billroth, Graves, Koch, Hebra, Guttmann, etc.

The Society also has in hand an Atlas of Pathology with Coloured Plates, and a valu-
able and exhaustive

" Lexicon of Medicine and the Allied Sciences."

The Annual Report, with full list of works published, and all further information will be
sent on application.

PERIODICAL WORKS PUBLISHED BY H. K. LEWIS.

THE BRITISH JOURNAL OF DERMATOLOGY. Edited by H. G. Brooke, H.

Radcliffe Crocker, '1'. Colcott Fox, Malcolm Morris, J. F. Payne and J. J. Pringle.

PubHshed monthly, is. Annual Subscription I2s. post free.

THE NEW YORK MEDICAL JOURNAL. A Weekly Review of Medicine. Annual

Subscription, Thirty Shillings, post free.

THE THERAPEUTIC GAZETTE. A Monthly Journal, devoted to the Science of

Pharmacology, and to the introduction of New Therapeutic Agents. Edited by Dr. R.

M. Smith. Annual Subscription, los., post free.

THE GLASGOW MEDICAL JOURNAL. Published Monthly. Annual Subscription

20S., post free. Single numbers, 2S. each.

LIVERPOOL MEDICO-CHIRURGICAL JOURNAL, including the Proceedings of

the Liverpool Medical Institution. Published twice yearly, 3s. 6d. each number

TRANSACTIONS OF THE COLLEGE OF PHYSICIANS OF PHILADELPHIA.
Volumes I. to VI., 8vo, los. 6d. each.

MIDDLESEX HOSPITAL, REPORTS OF THE MEDICAL, SURGICAL, AND
Pathological Registrars for 1883 to 1S88. Demy Svo, 2S. 6d. neit each volume.

',* Mr. Lewis is in constant communication with the leading publishing

firms in America, and has transactions with them for the sale of his pub-

lications in that country. Advantageous arrangements are made in the

interests of Authors for the publishing of their works in the United States.

Mr. Lewis's publications can be procured of all Booksellers in an\- part of

the world.

London: Printed by H. K. Lewis, 136 Gower Street, W.C.
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