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HYDROPHOBIA.

CHAPTER I.

A SHORT DESCRIPTION OF HYDROPHOBIA FROM THE

EARLIEST TIMES DOWN TO THE END OF 18S0.

Seven years ago, in 1880, rabies or hydrophobia

had already been known, dreaded, and studied, in

Europe, for more than 2,000 years. Countless

authors had written upon it, beginning, so far

we can ascertain, with Democritus in the fifth

century B.C., down to and including many living

men of mark. Yet all our knowledge of it could

be summarised in a very few pages. The disea -

at first circumscribed, to all appearances, within

a few limited geographical areas, had, with in-

creasing facilities of intercommunication between

nations, gradually spread to nearly every country of

the globe, irrespective of latitude or longitude. 1 :

raged, with varying intensity, at all seasons of th<

year, and often assumed the proportions of an

epidemic. It. was occasionally met with in herbi-

n
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vorous animals : the ox, the horse, the sheep ;
in

swine and in birds more rarely ;
commonest of all

in the carnivora : the cat, the fox, the jackal, the

wolf, and the dog. It always originated in the

latter—in what manner, spontaneously or other-

wise, was not and is not yet known—and spread

from them by contact and direct inoculation, by

a bite oftenest, to the herbivora and to man.

The poison deposited in the wound lay incu-

bative for a period varying from a few days to

several months, and possibly even to several years.

Then, having silently crept up and invaded the

nervous centres, it suddenly broke out into a train

of terrific symptoms, uniformly terminating in

death about the fourth day, by asphyxia or by syn-

cope, sudden stoppage of the heart. During that

long and hopeless agony the patient's intellect kept

clear and even brightened, and his affective senti-

ments became more vivid than ever, circumstances

which all tended to add to the horror of the pic-

ture. Indeed, the very name of the scourge

evoked in the popular mind in an unequalled de-

gree the sombre image of fate, mysterious, awful,

and inevitable.

Not all died who had been bitten by rabid ani-

mals, but only a certain varying proportion, as we
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shall see later on by quoting a few figures. Those

who escaped death still had to live for years with a

feeling as of the sword of Damocles ever hanging

over their heads, an uncertainty of life which led

not a few to commit suicide.

As in all similar cases, everything had been

thought of and used as remedial agents. In par-

ticular shall we refer to blood-letting ad deliquiu

to exposure to a high temperature and excessive

sweating, to mercury (Daniel Johnson, 1829), curare,

electricity and revulsion all along the spinal column.

Unfortunately, however, in the vast majority of re-

ported cases of so-called cure by those or other

means the diagnosis is far from unimpeachable.

But on the other hand there is no doubt as to the

efficiency of the preventive treatment first pro-

pounded by Celsus in the first century of our era,

and than which none better had been devised up

to our own day. He recommended, to sum up, the

use, immediately after the bite, of free suction of

the wound, then its thorough cauterisation by

means of the hot iron. But seldom only could

this treatment, in actual practice, be applied with

sufficient boldness and thoroughness, or soon

enough after the accident. And thus the percent-

age of deaths still ran very high.
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Police regulations also, by diminishing the total

number of dogs in a country, and by enforcing the

better supervision of those that remained, contri-

buted efficiently to lessen the number of casualties,

as evidenced in the cases of Germany and of the

Scandinavian peninsula, where the number of deaths

from hydrophobia has gradually gone down from year

to year until it is at present only counted by units. 1

And yet, withal, small epidemics w^ere ever and

anon starting up afresh, and the malady retained

intact all its old terrors. As the late Professor

Bouley justly remarked, any positive knowledge wo

had gained in the general study of hydrophobia

was limited to its causation, morbid anatomy, and

history. The therapeutic phase had not dawned

yet, and many thoughtful authors considered it as

lying indefinitely beyond our reach. Experimental

researches into the nature, the seat, and the proper-

ties of the virus of rabies had often been under-

taken, but had only yielded very scanty results.

Somewhere about the year 1870 they were re-

sumed with increased accuracy, not uninfluenced

certainly by the lessons already taught by Pasteur

on the micro-organisms and their importance in

1 In Norway the dog-tax is about 12s. a year in the country.

It is higher still in the towns.
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pathology. Hallier, Klebs, and many others be-

lieved they had found the microbe of rabies. More

recently Fol, of Geneva, and Dowdeswell, of London,

announced a similar discovery. But the question

is still unsettled and the microbe to be isolated.

Numerous experimenters, in every country, tried in-

oculative experiments, and accumulated interesting

although too often contradictory facts. Paul Bert as-

certained that the substance of the salivary glands

was always virulent, as also, to a high degree, I

bronchial mucus. Nocard, of Alfort, dialysed the

pure saliva of rabid dogs, and showed that its solid

elements were always virulent and reproduced the

disease when injected into healthy animals, while the

liquid portion, similarly injected, remained inactive.

Brown- Sequard and Duboue insisted on the

importance of the nervous element in hydrophobia,

and the former calls it 'an ascending neuritis.'

Magendie had already discovered that dogs could

be rendered refractory to rabies as produced by

dog-bites. He got a first mad dog to bite a second

healthy one ;
this in turn when mad a third one,

and so on. The periods of incubation became

longer and longer, and the fourth or fifth dog failed

to take the disease. That interesting fact remained

useless and was soon completely forgotten. Galtier,
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of Lyons, confirmed by Bouchard and others,

showed that the lymphatic fluid was constantly

virulent
;
the blood had long before been proved to

be innocuous when injected into animals. The

same author reproduced the malady in rabbits by

inserting small pieces of the brain and medulla of

rabid dogs under their skin. He for the first time

studied hydrophobia in the rabbit, and found that :

' The rabbit in which rabies is developing itself

remains quiet and low-spirited, often sleepy, more

rarely agitated and frightened by the slightest

sound. From the very outset there is well-marked

weakness, sometimes localised in the first instance

to the lumbar region, the hind limbs, and even the

cervical region ;
soon it creeps and invades the

whole body, and then it is gradually replaced by

paralysis. All the movements of the animal are

difficult, irregular, ill-defined, and soon become

quite impossible. It walks in a sort of crawling

way, the fore-limbs dragging the hind ones, which

have become quite helpless. After the first few

hours it is almost always possible to notice a series

of contractions, sudden, convulsive, and frequent,

in the limbs, the trunk, the cervical region, the

muscles of mastication ;
in many cases there is

also present an unceasing chewing movement.
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General sensibility is gradually dulled and is some-

times quite lost, so that it becomes possible to

thrust a pin into the animal without giving rise to

any reaction on its part. Sight is lost or perverted,

the eye becomes gradually less and less sensitive,

the conjunctiva is congested, and the cornea, the

aqueous and vitreous humours, dull and cloudy.

Some of the animals groan and utter loud cries of

distress if suddenly displaced or taken up by the

ears or legs.

' The sense of taste appears to be also perverted,

for they are seen swallowing fragments of straw and

of fecal matter, and to lick the floor of their cage.

' As a rule they do not try to bite. In one case,

however, the animal had a tendency to do so, in

particular when worried. 1 There is an abundant

flow of saliva. Thirst and hunger have disappeared,

or, when the subject tries still to drink or to eat,

there soon supervenes a moment when deglutition

is quite impossible.
' The circulation of the blood is irregular and the

pulse beats from 109 to 200 a minute.

' The urine is scanty or is only expelled at the time

1 A Russian laboratory assistant was actually bitten by a rabid

rabbit. He had, however, been previously vaccinated, and

mains well.
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of death, so that the bladder is found after death to

be at times full, at other times empty.' He con-

cludes :

'
1 . Dog-madness can be transferred to the rabbit,

which thus becomes a convenient and safe reagent

enabling us to find out the virulence or non-viru-

lence of various fluids taken from rabid animals.

I have often used it hi that capacity for the study

of the different sorts of saliva (parotidean, sub-

maxillary, &c.) and of a number of other liquids

taken from rabid dogs, sheep, and rabbits.

'

2. Rabbit-madness can be transferred to other

animals of the same species ;
but I cannot as yet

say whether the rabies-virus of the rabbit is equall}
7

virulent with that of the dog.
'

8. The predominating symptoms of rabies in

the rabbit are of the paralytic and convulsive types.
'

4. The rabbit can survive from a few hours to

one, two, three, and even four days, after the

symptoms of rabies have clearly manifested them-

selves.

'
5. Not only is the rabbit susceptible of taking

rabies and of surviving a certain time after the

malady has broken out, but it is also a constant

fact, judging from my experiments, that the period

of incubation is shorter in this animal than in any
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other one ;
and this, I repeat, makes of it a most

valuable reagent, enabling us to ascertain the viru-

lence of this or that liquid.'

He then quotes twenty-five cases of exp

mental rabies in the rabbit giving an average in-

cubation of eighteen days ; also an experiment

with salicylic acid, proving that that substaiic

quite inefficient—used by the hypodermic way—in

preventing the development of the disease
;
ami

finally, he states that the saliva taken from a live

mad dog, and kept mixed with water, was still

virulent after twenty-four, and even thirty-six hours.

"We may now give a short list of the main signs

by which it is possible to make the diagnosis of

rabies in the dog. The disease shows itself in one

of two forms :
—

1. Furious or delirious madness; by far thi

commonest.

2. Dumb madness.

In the furious form note :

(a) A change in the usual ways and habits of

the animal. He becomes dull and voiceless, crouch* is

down in dark and quiet corners. He tries to sl<

but is often disturbed in his sleep as if by painful

dreams and delusions
;
he rises and walks about,

then lies down again. He is in a continuous state
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of restlessness and agitation. In some cases he is

not agitated, but sleepy and careless of whatever is

going on near him. If disturbed, he growls and

shows no inclination to stir.

In either case he still obeys the voice of his

master and has no tendency to bite yet.

The agitation increases. In his kennel he piles

up the straw, lays his chest on it, then rises in

anger and scatters the litter about. In apartments

he tears and tosses the cushions, carpets, &c. Oc-

casionally there is a manifestation of intense and

unwonted attachment to some other animal, or to

the people of the household
;
or he is seen constantly

to lick cold objects (Delabere-Blaine). He is

haunted by visions and hallucinations, he barks,

snaps, and growls at imaginary beings (Youatt).

But still he knows and obeys the voice of his master

and has no tendency to bite him. Nevertheless,

his saliva is already virulent, and his caresses

dangerous. The saliva is virulent eight days, and

possibly longer, before the disease is plainly evident.

Often, too, even in this early stage, dogs will

bite a stick thrust at them. So also will they often

bite people when worried but slightly.

(b) The mad dog has no horror of or repulsion

for water. On the contrary, at all periods of the
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malady he drinks eagerly or tries to drink. When

he fails to swallow the water it is only owing to

spasmodic contraction of his throat.

The appetite may be at first and for a short

time increased. But very soon it diminishes and

is quite lost and replaced by marked disgust for all

kinds of ordinary food and a thorough perversion

of the sense of taste. He tears everything that he

meets, carpets, trees, grass, and swallows fragments

of anything, including his own excreta, urine, earth,

bits of straw, chips of wood, anything. As a con-

sequence of this there is not unfrequently present a

certain quantity of blood in the vomited matter,

vomiting being a common phenomenon at this stage.

The saliva of themad dog is not usually over-abun-

dant, and may even be quite normal in quantity.

(c) The bark of the mad dog is quite character-

istic, and is never forgotten when it has been heard

once. Bouley says of it :

' Instead of bursting out

with its usual sonority and of being made up of a

succession of notes equal in duration and in in-

tensity, it is hoarse, veiled, lower in tone, and after

a first full-mouthed bark there follows immediately

a succession of five, six, or eight howls coming far

back from the throat and during which the jaws

are never completely closed, as they are ordinarily
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after each bark.' It is not unlike the voice of dogs

chasing a hare ; it is something intermediate

between a bark and a howl, made up of the two,

with something more added, strange and sinister.

(d) The sight of another dog at once and

almost invariably puts the mad dog in a fit of

passion. This is, therefore, an easy and valuable

test method. The same effect is produced by the

sight of a dog on all rabid animals, to whatever

species they belong, including the sheep. Man

alone perhaps constitutes an exception to the rule.

Eenault quotes the case of a horse rendered

rabid by inoculation from a sheep. This animal

when shown a dog remained careless, but when a

sheep
—a healthy one—was brought in, he grew

quite furious and tore it to pieces. This case stands

solitary. This symptom has, of course, most value

in the case of clogs which are naturally tame and

non-aggressive in disposition.

The mad dog is analgesic, i.e., his general sensi-

bility is blunted to a considerable degree. He now

seems to feel only the very intensest pains. He

no longer expresses pain by the usual nasal sound

or the sharp cry which is so familiar. He can be

beaten, pricked, and even slightly burnt, without

stirring and without uttering any sound at all. If
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severely burnt he moves to another place, hut still

remains mute although the face becomes expressive

of pain. This fact explains the cases in winch dogs

which were later on ascertained to be mad were

seen to bite and tear at their own limbs and bodies.

There is often present a certain degree of hyper-

esthesia at the seat of the bite, if the dog has been

bitten by a rabid animal, shown by his constant

rubbing, licking, or biting of the part, the leg, the

ear, on which, on examination, there is found nothing

capable of explaining the facts observed, except,

perhaps, a small cicatrix. The same phenomenon
is often met with in other animals and in man,

shortly before the onset of the disease.

The sexual instincts also are greatly excited

and increased.

(e) Confirmed Rabies.—In a few cases the

animal remains tame and unaggressive to the end,

but as a rule he is in a state of delirious rage about

which there can be no mistake as to its significance.

He bites and tears at everything thrown at him

if he is chained or in a cage. He attacks furiously

all animals that come within reach, later on man

also, more rarely his own master. The pupils arc

dilated and the whole face bears an expression of

terrible fierceness. Whilst biting and tearing he



14 HYDROPHOBIA

is always silent, unlike the non-rabid dog who fights

and barks all at once. He always, in preference,

attacks animals rather than man. He often leaves

home and wanders far away. From a distance he

shows nothing peculiar, has his ordinary gait, and

his tail instead of being held between the legs, as

so often asserted, is kept high and wagging.

Later on, when tired, he walks with a tottering-

gait, the head low, the tongue hanging out of the

mouth, covered with blood and dust, and the tail

falling helpless. His sight, as well as his other

senses, is now dulled, and he is much less dangerous.

Still he can bite, however, and is to be dreaded.

After wandering about for a few hours, or it may
be days, he often comes home again. At last, on

the fifth day or thereabout, emaciated and worn

out by repeated attacks of rightful fury and the

want of food, paralysed in the hind-quarters, he

dies from sheer exhaustion and asphyxia.

Dumb-madness.—Inoculations of this form of

madness often reproduce the disease in its furious

form, and vice versa, showing that the two are

only different manifestations of one and the same

malady. The stages a, b, c, are very much the

same as in the furious type, perhaps less marked.

Then, (d, e), the voice is quite lost, and even in the
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first stages it is more exclusively a howl, with no

admixture of the hark. The mouth is constantly

gaping, owing to the paralysis of the lower jaw ;

the eyes open, without expression, constantly fixed

in the same direction. The predominant symptoms

are muscular weakness and cerebral depression.

The animal is constantly lying down or sleepy,

has neither the will nor the power to bite. His

saliva is quite as virulent as in the other form.

In the immense majority of cases hydrophobia

in the dog ends fatally ; a few exceptional cases are,

however, on record when the disease, spontaneously

or under the influence of medical treatment—
namely, submersion in cold water until asphyxia is

nearly complete, bleeding, enemata—gradually dis-

appeared and a cure was effected.

On post-mortem examination the main points

of interest are the following : dark blue and almost

black colour of the tongue and of the whole mucous

membrane of the mouth. In the stomach sonic

discoloration of the lining membrane, presence often

of a black liquid, like coffee dregs ; presence also of

a collection of heterogeneous materials not usually

swallowed by healthy dogs : hairs, straw, wood,

coal, ashes, bits of carpeting, earth, &c. Blaine,

Youatt, and others note this last sign in almost
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every case ; Bruckmiiller, of Vienna, only in fifty-

four per cent, of his observations.

Congestion of the lungs, of the central nervous

system (Bruckmiiller), extreme retraction of the

bladder, are frequent but by no means constant or

characteristic phenomena.

The duration of incubation is less than two

months in more than eighty per cent, of the cases
;

very seldom longer than six months ; eleven months

in one case related by Youatt.

In the cat many of the symptoms of rabies

forcibly recall to mind those we have already noted

in the dog. It will therefore not be necessary to

refer to them in detail, and it will be enough to

add that this animal, like the wolf, very generally

directs his attacks to the head and face. Wounds

on those regions are particularly dangerous, as

pointed out by all statistics.

The general precautionary measures best cal-

culated to diminish the number of hydrophobic

animals and to increase the security of the public

from that terrible disease, are thus summed up by

Bouley :—
1. Declaration to the authorities, by the pro-

prietor, of any distemper in his animals, which can

in any way be suspected of being rabies.



A SHORT DESCRIPTION 17

2. Immediate locking up of such animals, by

the proprietor himself.

3. Destruction by the police of all rabid animals,

and of all others bitten by such.

4. Compulsory locking up, under police super-

vision, and for a period of time not less than eight

months, of all animals suspected of having been

bitten by a rabid animal. Immediate destruction

is always to be preferred, however.

5. All dogs constantly to wear round their neck

a collar with their police number and the name and

address of the proprietor.

6. All dogs left free to wander about, to wear

an efficient muzzle.

7. All dogs to be stopped which do not fulfil

the preceding two conditions.

8. Destruction of all dogs so stopped, after the

lapse of a certain time, if not claimed. Such

animals ought never to be sold or bought.

9. Male animals to be taxed more heavily than

females.

10. Blunting of the teeth, so as to render the

bites less virulent, like those of herbivorous animals

whose teeth oftenest simply crush the tissues and

do not penetrate them. (Bourrel).

In man hydrophobia assumes the same two

c
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forms as in the dog—viz. the delirious and the

paralytic, the former being by far the commoner of

the two.

The delirious form can be subdivided into three

stages :

(a) Melancholia.—Towards the end of the

period of incubation the patient, whether he is

aware of the impending danger or not, child or

adult, becomes sad, taciturn, shuns all society. He

suffers constantly from the intensest headache, and

at night his sleep is disturbed by terrible dreams

of very varied character. There are occasionally

some itching or even painful sensations at the seat

of the bite. This period is not always present, and

seldom lasts more than four or five days. There is

now also, in some cases, an irresistible impulse to

walk or to run. In such exceptional cases of mus-

cular excitement there is also found occasionally

a state of mental irritability instead of the usual

melancholy.

(b) Excitement. Hydrophobia proper. — The

breathing becomes difficult, laboured. Inspiration

is cut up by frequent sighs. Gradually all the

muscles receiving their nervous supply from the

medulla oblongata (the part of the nervous axis

wherein the brain and spinal cord become con-
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nected) become implicated, and there are produci I

the peculiar spasmodic contractions of the pharynx

and larynx. General hyperesthesia (or increased

activity) of all the senses, horror of water and of all

bright objects, of the lightest draught of air, of the

slightest sound or smell, Convulsive fits. On the

second or third day there supervenes the frequent

symptom of
'

sputation,'
—the mouth, at first dry,

now becomes moist and watery, filled with frothy

mucus. There are frequent hallucinations of sight,

of hearing. The voice is hoarse, convulsive, spa
-

modic, and may simulate the bark or howl of a dog.

During the convulsive attacks the patient often hurts

and bruises himself, and has still the tendency to

run away from home. These attacks may alter-

nate with fits of melancholia and manifestations of

great despondency. The temperature rises, us in

tetanus, and may still increase for one hour after

death (Peter) ; up to 43° C. (Joffroy).

(c) Paralysis of all the senses, and finally of

the intellect also, and death from exhaustion and

paralysis of the respiratory and circulatory centres.

Hydrophobia in man can be confounded with

hysteria, tetanus, epilepsy, delirium tremens, and

certain forms of acute mania. It has sometimes

been identified with uraemia or blood-poisoning from

c 2
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kidney disease. It will be enough, in order to avoid

confusion with the last-named affection, to remember

that in hydrophobia the temperature rises as death

approaches ; in uraemia it always goes down below

the normal. The type of the convulsions, the

mental disorder, and the abnormalities of general

and special sensibility, are very different in the

two.

The paralytic form of rabies in man is much
less common than the one just described. Never-

theless, in the second number of the ' Annales de

l'lnstitut Pasteur,' Dr. Gamaleia, of Odessa, from

whom is borrowed this description, publishes an

account of about thirty such cases. He finds that

they are generally the result of deep and multiple

bites :

' Onset by a strong fever, general malaise and

aching, headache and vomiting, as in all acute in-

fectious diseases. Such an onset is very frequent

also in cases of ordinary rabies. In all the patients

whose temperatures were taken, there was found,

at a certain period of the malady, a high degree of

fever.

' Then come a train of localised pains, generally

in the limbs bitten, and girdle pains at different

heights of the vertebral column. These localised
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premonitory pains are rare in the lower limbs

(Brouardel) .

' Nest supervene a degree of numbness of the

senses, fibrillar contractions, ataxy, paresis, and

then paralysis more or less complete of the muscles

first implicated. General sensibility remains intact,

or, if it disappear, it does so very much later.

' Then the paralysis spreads, preceded or accom-

panied by sharp pain in the muscles invaded ;
the

remaining limbs, the trunk, the rectum, and bladder,

the face, the tongue, the eyes, are all paralysed. So

also, sooner or later, and more or less completely, the

respiratory centre, the implication of which brings

about a marked change in the inspiratory phase of

the patient's breathing, and, as a corollary, some

difficulty in swallowing liquids (the so-called great

symptom of hydrophobia, or horror of water, being a

result much more of the imagination of the patient

and of the medical man, than of the rabies virus).

' When well-marked, this respiratory lesion is the

cause of dyspnceic convulsions in the muscles which

are not yet paralysed. Then, frequently, return

of the breathing to the normal, but spread of the

paralysis to the heart and death by syncope.'

This form of rabies has a duration of seven

days and a half on an average.
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The same author concludes that the virus, from

the study of the symptoms detailed, can only

spread by the nerves, from the periphery or ex-

ternal surfaces to the centre. He also insists on

the necessity of giving up the old notion of incura-

bility of rabies when once developed, although he

does not himself quote any authentic case of re-

covery, his main argument being based on the fact

that rabies is not so common or so severe in its

symptoms in man as in the dog, and yet there are

on record cases of undoubted recovery in the latter

animal. The medical man '

ought to cease aiding

on the virus by morphia ;
he ought, on the contrary,

to help the nervous system in its struggle against

the all-invading virus, to assist the organism in bear-

ing up against the momentary arrest of the vital

functions (e.g. by artificial respiration).' In that

train of reasoning hypodermic injections of strych-

nine might at any rate be tried.

On post-mortem examination the lesions of

main interest are found to lie in the central nervous

system. The nerve-cells are cloudy and granular ;

general congestion of the nerve-centres, the blood-

vessels being dilated and ruptured here and there,

giving rise to small haemorrhages ; miliary abscesses

throughout the substance of the medulla oblongata,
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more sparsely in that of the brain and cord; foci

of finely granular matter infiltrating the normal

nervous element, the peri-vascular lymph spaces

and the walls of the blood-vessels which are com-

pressed and assume a moniliform or beaded aspect ;

hyaline thrombi or blood-clots form in their interior

at the level of those compressed points, the whole

giving the appearance of a nodule or small tubercle

in the interior of which Klebs thought he had dis-

covered the specific micrococcus.

Eoss, of Manchester, finds that the lesions are

most marked around the central canal, but the

anterior and posterior horns and the grey matter

throughout is largely implicated also, mainly so

perhaps. The same author draws attention to this

interesting fact, that in tetanus and rabies the

lesions are very similar, but that in the former cas<

they are chiefly spinal, in the latter cerebral, in

their main localisations (?). The ganglia of the

sympathetic system and the nerve-roots show the

same lesions as the brain and cord. The nen

and in particular those of the part bitten,

those rising from the medulla : the vagi, the

glossopharyngeal, the hypoglossal, the spinal

accessory, the phrenic, have been found red and

hypera?mic, swollen, and the seat of minute foci of
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haemorrhage ;

] the myelin is diffluent, fragmented,

and in many nerve fibres the axis cylinder has

altogether disappeared. (Wagner, Krukenberg,

Cheadle.)

The lungs are red and congested, here and

there the seat of small haemorrhages, filled with

frothy mucus formed at the time of death, for

there were no auscultation signs of its presence

during life. Very generally also some interstitial

and subpleural emphysema. Those pulmonary

lesions, just like the liquid venous-black state of

the blood, seem to be the result of the terminal

asphyxia (Brouardel) .

Note also in some cases : haemorrhages in the

muscular tissue of the heart ; parenchymatous

nephritis ; congestion and swelling of the lymphatic

glands, with the terminal leucocythaemia ; softness

of the spleen and liver, the latter being in a state

of fatty degeneration
—all those forcibly remind

one of the lesions found in other well-known in-

fectious diseases, variola, scarlatina, septicaemia.

Incubation in Man.—Professor Brouardel quotes

several trustworthy statistics, and in particular one in

1 Portions of those nerves, inoculated, reproduce the disease.

It would thus seem that the virus proceeded at first from the

periphery to the centre, and secondarily from the centre to the

periphery.
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which, out of 170 cases, rabies showed itself within

the first three months in 147 cases; and a second

one in which 73 times out of 97 cases the disc-

declared itself within the same period. He con-

cludes :

' Babies supervenes oftenest in the course

of the second month after infection ; rarely after

the third month, quite exceptionally after the sixth

month.' The more numerous the bites, and the

greater their gravity, the earlier do the symptoms

appear. They manifest themselves earlier also in

children than in old people.

From statistics drawn by Tardieu, Bouley, and

the French Committee of Hygiene or Board of

Health, as well as those published by medical men,

the same author finds that after efficient and early

cauterisation the death-rate amounts to 30 per cent.

of the cases, rising to 80 per cent, in the cases

where there was no cauterisation at all or where it

was insufficient or tardy. The actual figures are

slightly above those here mentioned. Efficient cau-

terisation is that effected by means of the hot iron,

concentrated sulphuric, nitric, or carbolic arid,

or the chloride of antimony and the acid nitrate

of mercury, and applied less than one hour after

the accident. Before applying the caustic it is

often advisable to open up the wound well and
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freely by means of a knife. Occasionally ampu-

tation of a finger or of a limb will have to be

considered.

Under the age of twenty, 31 per cent, of

persons bitten die of hydrophobia ;
the proportion

rises to 62 per cent, above that age.

For wolf bites, Renault finds that, out of 254

individuals bitten, 164 died of hydrophobia, that is,

about two-thirds. Dr. du Mesnil having collected

accounts of over 800 cases of bites by mad wolves,

found a death-rate from hydrophobia of 65 per cent.

For bites by mad dogs Renault gives the per-

centage of deaths as being one-third of the total

number bitten. Statistics based on 383 cases

collected by Bouley between 1862 and 1868, and

by the Comite d'Hygiene from that date up to

1872 give a death-rate of 47 per cent. (180 out of

383).

Faber, in the kingdom of Wurtemberg, finds

only 28 deaths out of 145 people bitten—i.e. 20 per

cent. Some Viennese statistics give a death-rate

of 11 per cent. ;
another counts 25 deaths for 125

cases. In Austria, in 1860, out of 115 persons

bitten, 25 took hydrophobia— i.e. 22 per cent.

Leblanc notes only five deaths out of 36 cases

where the biting dogs had been diagnosed rabid at
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the Alfort Veterinary School—15 per cent. In all

those cases we are unfortunately not told how late

after the accidents the tables were drawn up. If

Bouley"s figures seem to be perhaps too high, pos-

sibly because certain cases not followed by death
1

were not reported, some of the other statistics,

on the other hand, seem to remain below the

truth.

The Comite d'Hygiene give the following figures

for the years 1862-72 :—

Xo. li
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perhaps two-thirds, of persons bitten escape. The

immunity may be due partly to the bites being

inflicted through clothes
; partly to individual in-

susceptibility which has been found to exist in

animals as well as in man.' These statements

agree perfectly with those of the French authors.

As to the time of the year when rabies is

commonest, it is sufficiently pointed out in the

following table, published by Dr. Pasca, of Milan

(1865) :—

June, July, August 14

March, April, May 35

December, January, February . . . .14
September, October, November . . .25

Such was the state, very briefly summarised, of

our knowledge of hydrophobia, when in December

1880 M. Pasteur's attention was called by M.

Lannelongue to the case of a little girl who was

dying of that disease in his ward at the Hopital

Sainte-Eugenie.

M. Pasteur had now for many years been devoting

his whole energies to the investigation of maladies

confined almost exclusively to animals, and with

what extraordinary amount of success most people

have heard. They formed a necessary stepping-

stone to the study of the more complex problems
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of human diseases, for they left more scope for free

experimentation and the acquisition thereby of

great familiarity with such questions. The two

classes of diseases, moreover, not unfrequently

merge into one, being simply propagated from

animal to man, and more or less modified in the

latter. Experimentation, ingenious and critical,

and an intuition of things, a manner of scientific

conscience, developed to an unusual degree and

suggesting the right choice out of many possible

ones, added to which great perseverance and un-

shaken faith in results thus patiently come to, such

are the main elements of M. Pasteur's strength.

A new era was now dawning in the history of

hydrophobia, and more was done for it in the next

few years than had been realised in the previous

ages. Light was thrown upon many obscure points

of its natural history; but, most important of all,

the possibility of its prophylactic treatment in man.

based on results already secured in animals in the

analogous cases of splenic fever, the fowl-cholera,

the swine-plague, and other maladies, was now-

announced for the first time. This early announce-

ment was soon justified, and shown to lie not on Im-

possible but probable, from the resultsof numerous

experiments on dogs and other animals. In 1885
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it was actually applied to the human subject. But

we must not anticipate.

Those results were published in a series of

communications made to the Academie cles Sciences.

They are so concise that we can do no better than

translate them, only aiming in our rendering at

being as faithful to the original as possible. We

shall next give a detailed account of all we saw and

learnt at the two laboratories of Eue d'Ulm and

Rue Vauquelin, during our stay of many months at

those two places, summing up with the statistics of

all cases treated by the new method, and a few

general remarks.
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CHAPTER IT.

m. pasteur's communications on hydrophobia.

I. January 24, 1881.—On a New Malady produced

by the Saliva of a Child who died of Rabies. Note

by M. L. Pasteur, with tin 1 Collaboration of Messrs.

( 'kamberland <di>! Rows.

This note deals with the experiments under-

taken with the saliva of the child who died in Mr.

Lannelongue's ward. This saliva, injected into

dogs and rabbits, gave rise in them to a new and

fatal disease, not to rabies. We shall, accordingly,

not translate the article, although it is of great in-

terest. M. Pasteur here expresses the idea that the

new disease may possibly be the form assumed in

animals by human rabies. A specific microbe had

been isolated and cultivated. He for* s< i the

possibility of vaccinating dogs against hydrophobia,

and thus indirectly preserving man himself.

TL.May 30,1881.—The Academy may remember

that we began the study of hydrophobia in the mont h
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of December last, assisted by Messrs. Chaniberland

and Boux, whom M. Thuillier kindly joined.

By comparing the external symptoms of that

malady with certain microscopical observations made

on the brains of persons or animals who had died

of hydrophobia, and by considering that it has not

as yet been possible to communicate the affection

by inoculation of the blood of rabid individuals,

several authors were led to the belief that the

central nervous system, and in particular the me-

dulla oblongata, which joins the spinal cord to the

brain and cerebellum, are specially interested and

active in the development of the disease. This

opinion was upheld with great distinction, two years

ago, by Dr. Duboue. Nevertheless, the Lyons

experiments leave room for much uncertainty as to

the true seat of elaboration of the rabid virus.

' The rabid virus,' says the learned experimenter,
'

exists in the saliva, as all know. But where does

it come from ? Where is it elaborated ? . . .

' Hitherto I have only been able to detect the

presence of the virus in the mad dog, in the lingual

glands and in the bucco-pharyngeal mucous mem-

brane.

' More than ten times, and always with the

same want of success, have I inoculated the sub-
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stance extracted by compression from the brain,

cerebellum, and medulla oblongata of mad dogs.'
'

I have the satisfaction of announcing to the

Academy that our experiments have proved more

successful. On several occasions, and often with

success, we have inoculated the medulla oblongata,

portions of the frontal lobes of one of the cerebral

hemispheres, and also the cerebro-spinal fluid.

The hydrophobia thus produced presented the usual

period of incubation.

The virus of rabies is, therefore, not exclu-

sively contained in the saliva. It is present also

in the brain, where it is found to possess a viru-

lence at the least equal to that of the saliva of rabid

animals.

One of the greatest difficulties of researches on

hydrophobia consists on the one hand in the un-

certainty of the development of the disease after

inoculations and bites, and, on the other hand, in

the long duration of the incubative period
—that is

to say, of the time which lapses between the intro-

duction of the virus and the appearance of the

symptoms of rabies. It is torturing to the experi-

menter to have to wait whole months for the result

of a single experiment when the question studied

'

Galtier, Bull. Acad, dc Med., Jan. 25, 1881.

D
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requires very many such. Members will therefore

undoubtedly be interested to hear that we have

discovered a method for considerably shortening

the duration of incubation of rabies and also of

reproducing the disease with certainty.

That double result is secured by direct inocula-

tion (after trephining the skull) on the surface of

the brain of a healthy animal of the cerebral matter

of a mad dog, taken out and inoculated in a state

of purity.

The dog inoculated under such conditions shows

the first symptoms of rabies in the course of one or

two weeks, and death supervenes before the end of

the third week. I may add that not a single one

of the inoculations thus performed failed. So

many dogs trephined and inoculated on the brain,

so many cases of confirmed and rapidly developed

hydrophobia. Considering the special charac-

teristics of this method, one may foresee that the

result will always be the same. The rabies de-

veloped has, furthermore, been sometimes dumb,

at other times furious- that is to say, rabies under

one or other of its two habitual types.

I conclude with this short exposition of facts,

because our sole object to-day is to lay claim to

the discovery of a new method of research, the
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usefulness of which in practice all will appre-

hend.

III. December 11, 1882.—The study of rabies,

of all diseases, seems to be the one which bristles

with most difficulties. Clinical observation is

powerless, and it is ever necessary to appeal to

experimentation. But until }'esterday the signi-

ficance of the simplest experiment was wrapped up

in undecipherable uncertainties.

The saliva was the only part where the pre-

sence of the virus of rabies had been detected with

certainty.
1 But the saliva, inoculated by a bite

or by direct injection into the areolar tissue, does

not constantly give rise to rabies. Furthermore,

when the malady does show itself, it is only after a

prolonged incubation, the duration of which is both

varying and unsettled.

It follows, therefore, that anyone wishing to

draw conclusions from a set of experiments by

inoculation, with regard to which no positive results

have been come to, is always in fear of not having

waited long enough for the results of his inoculation

or else of having to deal with cases of absolute

failure.

Add to this the difficulty of procuring the virus

1 See Galtie;-, Ball. Acad, de Med., Jan. 25, 1881.

j) 2
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at will, the repulsion and danger of handling mad

dogs, and it will be easily understood that the

study of hydrophobia is full of mishaps.

The situation is no longer the same.

When I made up my mind, two years ago, to

undertake a sifting study of that malady, I did not

deceive myself as to the difficulties and slowness of

the undertaking, and understood that the first

problem to be solved consisted in finding a method

of inoculation which would both reproduce the

disease with certainty and do away with its pro-

longed incubation. Such a method we have dis-

covered and explained in a note, which, in my own

name and in the name of my fellow-workers, I

presented to this Academy on May 30, 1881. It

consists, on the one hand, in this fact, that the

principal seat of the virus of rabies is in the central

nervous system, where it is found in great quantity

and where it can be gathered in a state of perfect

purity, and, on the other hand, in this consideration,

that the virulent matter inoculated pure on the

surface of the brain after trephining developes

rabies with rapidity and with certainty.

Since then we have found it quite as advanta-

geous, although producing slightly different forms

of rabies, to use another method, which is still
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more simple in its application— namely, intravenous

injection of the virus.

The two main obstacles to the experimental

study of rabies had thus been got rid of.

The new investigations which I have the honour

to communicate to the Academy to-day are still

very incomplete, and yet, such as they stand, they

are pregnant with suggestions of new views and

new experiments. And, besides, to quote Lavoisier,
' a man would never give anything to the public if

he waited till he had reached the goal of his under-

taking, which is ever appearing close at hand and

yet ever slipping farther and farther as he draws

nearer.'

I think that my exposition of facts will gain

both in clearness and in conciseness if I confine

myself to the summing up of the results of our

study. All details will be left aside for the present,

and added later on as documents to the present

communication.

1. Dumb rabies and furious rabies, or, to speak

more generally, all forms of rabies, proceed from

one and the same virus. We have, as a matter of

fact, recognised that it is possible, experimentally,

to produce furious rabies from dumb rabies, and

inversely, dumb rabies from furious rabies.
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2. Nothing is more varied than the symptoms

of rabies. Every case of rabies shows, so to speak,

its own train of symptoms, and there is every reason

to believe that the special characters of any one

case depend on the nature of the region in the

nervous system, encephalon or spinal cord, where

the virus has located itself and multiplied.

3. In the saliva of rabid animals the virus is

found associated with various micro-organisms, and

the inoculations of this saliva can give rise to death

in one of three modes :

(a) By the new microbe which we have described

under the name of
' the microbe of saliva.'

(b) By the excessive development of pus.

(c) By rabies.

4. The medulla oblongata of human beings, as

also that of all animals who have died of hydro-

phobia, is always virulent.

5. The virus of rabies is met with not only in

the medulla oblongata, but also in every other part

of the encephalon.

It is also found localised in the spinal cord and,

frequently, in all the parts of that organ.

The virulence of the cord, whether in its superior,

middle, or lumbar regions, or even quite close to the

cauda equina, is in no way inferior to the virulence
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of the medulla or of the different parts of the ence-

phalon (brain, cerebellum, medulla oblongata, pons,

peduncles). The encephalon and cord continue

virulent until the time when putrefaction sets in.

We have been able to preserve a rabid encephalon

with its virulence intact for three weeks, at a tem-

perature neighbouring upon 12° C. (50° F.).

6. In order to develop rabies rapidly and with

certainty, it is necessary, after trephining, to have

recourse to inoculation on the surface of the brain,

in the arachnoid space. It is similarly possible

both to considerably shorten the period of incuba-

tion and to give rise to the disease with certainty,

by inoculating the pure virus into the blood stream

directly.

M. Roux's co-operation for the application of

those methods proved to be both active and valuable.

He has acquired such skill in it that accidents after

the operations have come to be exceptionally rare.

By having recourse to those methods, which

are so favourable to the experimental study of the

disease, rabies now declares itself at the end of the

sixth, eighth, or tenth day.

7. Rabies communicated by intravenous injec-

tion of the virus very often exhibits characters which

differ considerably from those of furious rabies
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supervening upon a bite or after trephining, and it

is likely that many cases of silent madness have

passed unobserved. In such cases of rabies, which

could be termed spinal, early paralysis is a common

symptom, whilst the habitual fury and rabid barks

are absent or rare; but, on the other hand, frightful

itching of the skin is at times a marked phenomenon.

The details of our experiments would tend to

show that after inoculation of the poison into the

blood system, in the way we have indicated, the

spinal marrow is the region first attacked, the virus

locating itself and multiplying there before spread-

ing to other parts.

8. Inoculation not followed by death, of the

saliva or blood of a rabid animal into the veins of a

dog, does not subsequently preserve the latter against

the development of fatal rabies after a new inocula-

tion of the pure virus made either on the brain

after trephining or into a vein. (These results are

in opposition with those announced to this Academy

hy M. Galtier on August 1, 1881. His experiments

had been made on sheep.)

9. We have met with cases of spontaneous cure

after the first symptoms of rabies had alone ap-

peared, but never after the advent of the acute

symptoms.
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We have also met with similar cases in which,

after an apparent cure, the disease broke out anew,

with acute symptoms followed by death, as in

ordinary cases.

10. In one of our experiments three dogs were

inoculated, in 1881. Two of them rapidly took the

disease and died. The third one exhibited the first

symptoms only, and then recovered.

This third dog, inoculated afresh, on the brain,

and on two different occasions, in 1882, could not

be made to take rabies, so that the disease, although

mild in its symptoms, did not occur a second time.

This observation constitutes a first step towards

the discovery of the prophylaxis of rabies.

11. We at the present time have in our posses-

sion four dogs which are not susceptible of taking

rabies, whatever method of inoculation be used and

whatever also the virulence of the rabid material

employed.

All control dogs, inoculated at the same time,

took the disease and died.

Those four dogs comprise the one mentioned in

paragraph 10. Are the others, like that one, refrac-

tory to the disease owing to a previous slight un-

noticed attack, from which they recovered, or are

they so by nature, if so it be that there are dogs
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naturally refractory to rabies ? We shall investi-

gate the hypothesis on an early occasion.

One last remark. Man never contracts hydro-

phobia except after the bite of some rabid animal
;

in order, then, to preserve him against that terrible

disease it will be enough to find out some way of

preserving dogs. That result is remote still, but

may we not be permitted, in the sight of the facts

above referred to, to hope that it is not beyond the

reach of modern science ?

It was through the kindness of M. Bourel,

veterinary surgeon in Paris, and a gentleman well

known for his writings on hydrophobia, that we ob-

tained the two first dogs which served for our first

experiments, one with furious madness, the other

with dumb madness (December 1880). Since that

time the disease has been kept up uninterruptedly

in my laboratory. On several occasions we have

been enabled to make use of dogs that had died of

rabies at the Veterinary College at Alfort, owing to

the zeal in helping us of Messrs. Goubeaux, the

manager, and Nocard, the learned professor of

that school. Quite recently, too, M. Eossignol, a

veterinary surgeon in Melun, forwarded to us the

head of a cow that had died of rabies after the bite

of a mad dog.
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It is interesting to learn that already all the

animals (the last one only this morning) inoculated

with the nervous matter of that cow*s head, on

November 22 last, have now died of rabies. Ino-

culation was performed after trephining, and the

parts used were the following : the medulla oblon-

gata, the middle lobe of the cerebellum, the right

sphenoidal lobe, the left frontal lobe. It is evident,

therefore, that all the parts of the encephalon of

the cow had proved to be favourable media for the

cultivation of the virus. And yet all these parts

appeared to be perfectly healthy, except the left

frontal lobe, which was intensely congested, and the

medulla, which was but slightly so.

The preceding propositions are the result of

inoculation-experiments on rabies numbering more

than two hundred, and carried out on dogs, rabbits,

and sheep.

IV. February 25, 1884. — The Academy re-

ceived with favour our preceding communications

on rabies, incomplete though they were, justly

considering that each step forward in the experi-

mental study of that disease deserved to be en-

couraged.

The new facts which I shall have the honour to

communicate to-day
—in my own name and in the
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name of my fellow-workers, amongst whom I ought

to name Thuillier, who worked with us before he

left for Egypt
1—have all been ascertained by the

use of the two highly valuable methods of inocu-

lation of the virus of rabies on the surface of the

brain after trephining, and of injection of the same

into the blood system. The expression
' after

trephining
'

carries with it the notion of an opera-

tion both long and unsafe in itself, and yet it is

not so m reality. We have performed it many
hundred times on dogs, rabbits, guinea-pigs, fowl,

monkeys, sheep and other animals, and yet the

failures could easily be counted on the fingers. The

manual dexterity required for its application is

also within the reach of most people. A young

laboratory assistant was thus very rapidly taught

by M. Eoux, and is now entrusted with the

performance of all our trephining operations, and

the operative casualties are altogether unimportant.

Neither is the operation lengthy. The last monkey

trephined was chloroformed, operated upon, and

got over the after-effects of the anaesthetic in

twenty minutes. In another quarter of an hour he

1 Louis Thuillier went out to Egypt, where an epidemic of

cholera was raging. His object was to study the disease from a

bacteriological point of view. He took the infection and died.—
Author.
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was eating a fig. In order to make this paper

shorter I shall content myself with giving, in

the form of conclusions, the sum of the results

come to.

1. In the communication of December 11,1882,

I said that the inoculation of the virus of rabies

into the blood system generally gave rise to para-

lytic rabies, with absence of furor and rabid voice.

It seemed probable in those conditions that the

virus fixed itself and multiplied, first of all, in

the spinal cord. We sacrificed several dogs on the

appearance of the first symptoms of paralysis, and

then, by a comparative study of the spinal cord

(in the lumbar swelling in particular) and of the

medulla oblongata, we discovered that the former

was occasionally virulent when the latter was not

yet so.

2. It has been shown already that the virus of

rabies is located in the encephalon and in the

spinal cord. We have more recently looked for

it in the nerves themselves, and in the salivary

glands. We have been able to reproduce the

disease by means of small portions of the pneumo-

gastric taken either near its origin, just outside

the cranium, or at more distant points. So also

with the sciatic nerves, and the submaxillary,
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parotid, and sublingual glands. The whole nervous

system, then, from the centre to the periphery, is

capable of cultivating the virus. It is thus easy

to explain the nervous excitement which is so often

present in rabies, and which in man gives rise to

the strange symptom known as aerophobia.

The saliva and salivary glands have been found

virulent in dogs made mad by intra-cranial inocu-

lations, by intra-venous inoculations, and in those

affected with the so-called spontaneous disease.

3. We had previously ascertained that the

rabies virus could retain its virulence intact for

several weeks in the encephalon and cord, if the

cadavers were preserved from putrefaction by

keeping them at a temperature ranging from 0° to

12° C. (32° F. to 53°-60 F.)

We have now found that the virus enclosed pure

in glass tubes sealed with the blow-pipe could also

be preserved for three weeks or one month, even at

summer heat.

4. We have, again, ascertained that the rabies

virus is occasionally present in the cerebro-spinal

fluid, but not constantly so. In some cases that

fluid, when perfectly limpid, gave rise to rabies,

whilst in other cases, although perceptibly turbid

paid opalescent, it remained quite inert.
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5. We have made many attempts to obtain

' cultures
'—

crops
—of the virus of rabies in tins

same cerebro-spinal fluid, in various other sub-

stances, and even in the spinal cord taken out

pure from animals killed whilst in a state of per-

fect health. We have not hitherto been successful.

'

Possibly there is no such thing as a microbe of

rabies ?
'

inquired last May our colleague, M.

Bouley.
' All I can say,' answered I,

'
is this, that

if you were to bring me two brains, the one rabid

and the other healthy, I could say from a micro-

scopic examination of the two medullas, this one

is rabid, that one is not. Both show an immense

number of molecular granules, but those in the

rabid medulla are finer, more numerous, suggesting

the idea of a micro-organism of extreme tenuity,

in shape neither a bacillus nor a diplococcus ; they

are like simple dots.'

One method alone, hitherto, has allowed us to

isolate those granules from all the other elements of

the nervous matter. It consists in injecting the

pure virus taken from the medulla of an animal

which had died from hydrophobia into the veins of

a rabid animal just at the time when asphyxia is

coming on. In a very few hours the blood of the

animal is found to contain exclusively the infinitely
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small granules we are speaking of, the normal

elements of the nervous matter having either been

stopped in the capillaries or having, more probably,

been digested in the blood. It has also become

easy, under these new conditions, to stain them

with the aniline dyes.
1

"With regard to the blood of rabid animals, we

have in one instance been able to give hydrophobia

to a dog by means of the blood of a rabbit which

had died of that disease. We shall have occasion

to refer again to this important case.

One point in particular occupied our attention.

It is well known that the bitten dog, if he take

the disease at all, shows in the majority of cases

symptoms of furious rabies with a propensity to

bite and the special
' rabid voice

'

(aboiement

rabique). In the habitual run of our experiments,

when we inoculate the rabies virus into a vein or

into the subcutaneous areolar tissue, we more often

give rise to the dumb or paralytic form of madness,

voiceless and tame. By intra-cranial inoculation,

on the other hand, the rule is that furious madness

is produced. We have also ascertained that it is

possible to give rise to furious madness by intra-

1 We are not yet absolutely certain that these granulations

are actually the germs of rabits, but are busy collecting proof.
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venous or subcutaneous inoculation, provided that

very small quantities only of the virus be used.

The smaller the quantity of virus, or disease mate-

rial, used in the intra-venous or hypodermic inocu-

lation, the more certainly is the furious form of

rabies reproduced.

We have found, on the other hand, that by in-

oculating small quantities of virus the duration of

incubation was considerably increased ;
and the same

virus, if diluted beyond a certain limit, which is not

very far, remains without effect when inoculated. The

considerable interest attaching to those conclusions

justifies me in giving the details of two experiments.

On May 6, 1883, we inoculate into the vein of the

right popliteal space (behind the knee) of three dogs

portions of a rabid medulla diluted in sterilised broth.

To the first dog we give half a cubic centimetre of the

turbid liquid, to the second one-hundredth part of that

quantity, to the third the two-hundredth part only.

As early as the tenth day, the first dog begins to

lose his appetite, and on the eighteenth day he is com-

pletely paralysed ; he dies two days Inter without having
at any time had the peculiar bark of mad dogs, or tried

to bite. On the thirty-seventh day after inoculation the

second dog still eats well
;
on the thirty-eighth day he

begins to look suspicious ;
on the thirty-ninth day he

has the rabid voice, and is found dead the next day.

The third dog has not taken the disease at all.

E
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Another experiment consisted in inoculating into a

popliteal vein one cubic centimetre of rabid matter in

sterilised broth for the first dog, one-twentieth of that

quantity for a second dog, one-fiftieth for a third dog.

The incubative periods were respectively seven, twenty,

and twenty-five days. The two first dogs took paralytic

madness, the third had the furious, barking and biting

form.

Whenever the small quantities injected failed

to give rise to rabies, we ascertained that the

animals were liable to take the disease by new and

subsequent inoculations.

In other words, the inoculation of small quanti-

ties of the virus failed to produce immunity.

6. In my last paper on rabies I said that we

had met with some dogs in whom the first

symptoms of the disease subsided and disappeared,

to reappear again after a tolerably long period of

latency. We have since then met with similar

cases in the rabbit. To quote one instance : on the

thirteenth day after intra-cranial inoculation, one

of our rabbits showed the first symptoms of

paralysis. On the following days he got better

and recovered completely, but forty -three days

later the paralysis returned and he died of para-

lytic rabies on the forty-sixth day.

7. Such cases are very rare in the rabbit as well
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as in the dog, but we have very frequently noticed

them in hens, in which hitter animals the recur-

rence of the symptoms may or may not be followed

by death. We have already, in our last note,

mentioned a case of such recurrence of rallies in

the dog, not followed by death. I may just note

here that rabies in our hens never showed any

violent symptoms, but only a degree of sleepiness,

loss of appetite, paralysis of the legs, and frequently

a considerable degree of anreniia or bloodlessness,

as shown by the blanching of the comb.

8. We were particularly careful in our control

experiments as to certain recent assertions con-

cerning the alleged attenuation of the rabies virus

by the action of cold, and also as to the asserted

passage of rabies from the mother to the unborn

young.

Although our experiments bearing on both of

those points have been much more numerous than

those which were brought forward in support of

them, our results have constantly been negative.

9. The certainty of inoculation by intra-venoua

injection of the virus is in itself sufficient proof

that the nerves are not the sole channels of propa-

gation of the virus from the periphery or surface

to the centre, as one theory would have it, and proof

1: 2
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enough also, that in the majority of cases, to say

the least, the absorption of the virus is effected

through the hloocl-sj^stem.

And yet, after all, this view of the case is still

open to discussion. In order to inject the virus

into a vein we must still make a wound, cut the

skin and bare the vessel. Might it not be then

that the virus, introduced at first into the blood

circulation, was at once brought back by it to the

seat of the wound, in contact with the nerve fibres

and the lymphatic vessels which have been inevi-

tably cut, and are all ready to absorb it ? The

following experiment does away completely with

that objection. We have on several different occa-

sions inoculated the virus into one of the veins of

the ear, and then, immediately after, cut off that

organ with the thermo-cautery between the point of

inoculation and the head. Nevertheless, rabies

showed itself in every instance, although, as all

know, the thermo-cautery does not produce an open

wound, the whole of the cut surface being burnt.

But I must hasten to speak of the point of

greatest interest. The discovery of the attenuation

of different viruses and the application of it to the

prophylaxis or prevention of several diseases have

thrown full light upon the capital fact of the
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possible production, experimentally, of differi n1

states in the virulence of the same virus.

Eabies is above all others a virulent disease.

The mode of action and the nature of its virus a r< i

surrounded with so much mystery that it becomes

very natural for one to investigate whether rabies

virus is also capable of exhibiting varying degrees

in its virulence. Experimentation has taught us

that the answer must be in the affirmative. Whilst

waiting for the proof afforded by other methods

which are still in course of study, we have already

ascertained that a given rabies virus has its viru-

lence modified, more or less deeply, by passing it

through different species of animals. Eabbits,

guinea-pigs, hens, monkeys, are all susceptible of

taking rabies. By a succession of passages through

animals of the same race the virus after a time

reaches, so to speak, a fixed degree of virulence for

that race, the degree being different for different

races of animals and always perceptibly different

from the fixed virulence of ordinary canine mad-

ness, which has itself come to its present degree of

fixity after countless transfers by bites throughout

the past ages. In my idea there is no such thing

as spontaneous rabies.

We are in possession at the present time of a
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virus which produces rabies in the rabbit in seven

or eight days, and with such constancy that we can,

within a few hours, foretell the duration of incu-

bation as measured from the time of inoculation to

the first appearance of a change in the temperature

of the animal or of the first external symptoms of

the disease.

We have also a virus which gives rabies to

guinea-pigs in five or six days, with no less cer-

tainty as to the duration of the incubative period.

Before it reaches the degree of fixity of which

we are speaking in the different animal species, the

virulence passes through a series of incessant

variations. We count that the virulence is in the

inverse ratio of the number of days' incubation

when other circumstances remain the same, and

when, in particular, the quantity of virus inoculated

remains as much as possible the same for the same

mode of inoculation. The incubative period is in

general slightly shorter in young animals than in

the full-grown ones.

Seeing that we know absolutely nothing regard-

ing the new conditions which the rabies virus of the

dog would assume by successive passages from man

to man, we were led to try a succession of passages

from monkey to monkey.
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I shall later on communicate the very interesting

results of those experiments, as they are not yet

completed.

I have already said that I have in my laboratory

several dogs which are refractory to rabies, in what-

ever way inoculated to them. I am in a position

to add to-day that they are also refractory to all

sorts or degrees of rabies viruses. Nevertheless,

we had been obliged at the time of my last com-

munication to the Academy, owing to the incom-

pleteness of our observations at that moment, to

ask ourselves whether those dogs were by nature re-

fractory to rabies, or whether they had become so

by reason of the operations which they had an-

teriorly undergone.

We are able to-day to answer those questions

with more precision, although our answers must

still be somewhat guarded.

I believe I am authorised to assert that our dogs

were not by natural disposition refractory to rabies.

We have, as a matter of fact, discovered a method

of rendering dogs refractory to rabies in numbers

as large as it may be desired. However, if we

consider that the length of incubation of rabies is

uncertain, and in some cases very protracted, there

must always linger some little doubt as to the
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thoroughness of the proof afforded by control ex-

periments, and I must needs beg of the Academy
to give credit to this assertion yet for a little time,

and to allow me, further, to restrict myself for the

present to this statement, that the refractory state

is obtained by a series of inoculations of viruses

of different degrees. We possess at the present

moment twenty-three dogs capable of bearing with-

out danger the most virulent inoculations.

By rendering dogs refractory to rabies we solve

the question of the prophylaxis of that affection

not only in the dog but also in man, seeing that

man never takes rabies except after a bite the virus

of which comes directly or indirectly from the dog.

Lengthy is the incubation of rabies : will not

human medicine be able, some day, taking advan-

tage of that respite time, to render the bitten

victim refractory before the first symptoms of the

malady break out ? Before that hope becomes a

reality we have yet a long and weary way to travel.

V. May 19, 1884.—The Attenuation of Rabies.
—

The great notions of the variability in the virulence

of certain viruses, and of the preservation against

a given virus by the inoculation of another of lower

intensity, are to-day recognised scientific facts

already put to practical uses. It is easy to appre-
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hend all the interest attaching, in that line of stud

to the search after methods of attenuation applicabl

to new viruses.

I bring news to-day of one more step forward

in that direction as concerns rabies.

1. The virus of rabies carried from the dog

to the monkey, and subsequently from monkey to

monkey, grows weaker at each passage. After the

virulence has thus diminished by several passages

through monkeys, if the virus be carried back to

the dog or to the rabbit or to the guinea-pig, it still

remains attenuated. In other words, the virulence

does not at one bound go back to the degree it had

in the clog
' a rage des rues

'—affected with ordinary

or street madness.

In those conditions a small number of passages

from monkey to monkey suffice to bring down the

attenuation to a point at which the virus injected

hypodermically into dogs never gives rise to rabies

in them. Intra-cranial inoculation itself, the never-

failing means of communicating rabies, may now

remain without effect, whilst, however, creating a

refractory state in favour of the inoculated animal.

2. Successive passages from rabbit to rabbit

and from guinea-pig to guinea-pig increase the

virulence of rabies virus. This exalted virulence
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comes to a fixed maximum in the rabbit. If now

transferred to the dog it remains exalted, and shows

itself to be much more intensely virulent than the

virus of ordinary street rabies. So great is this

acquired virulence, that the new virus injected into

the blood-system of a dog unfailingly gives rise to

mortal madness.

3. The virulence of rabies virus, as we have

seen, is exalted by its passages through rabbits or

through guinea-pigs, but it requires many such

passages before it again reaches its maximum degree

after it has been weakened in the monkey. In the

same way the virus of ordinary canine madness, as

I have just said, is far from possessing the maximum

degree of virulence, and it requires several passages

through rabbits before it reaches that maximum.

A logical application of the results just indicated

gives us the means of easily rendering dogs refrac-

tory to rabies, for we can now prepare and keep at

our disposal a set of attenuated viruses of different

strength, some, not mortal, preserving the animal

economy against the ill effects of more active ones,

and these latter against the effects of mortal ones.

Let us give an example : take a rabbit which

has been inoculated on the brain, and which has

died of rabies after a period of incubation longer by
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several days than the shortest known incubation in

the rabbit (this is always comprised between seven

and eight days after intra-cranial inoculation of the

maximum virus). Extract the virus from this long-

incubation rabbit and inject it, after trephining,

into a second rabbit. Similarly inoculate a third

rabbit from this second one. These viruses have

grown stronger each time
;
each time also that they

are inoculated into a fresh rabbit, let us inoculate

them into the same dog. This dog, after the third

inoculation, has become capable of bearing unhurt

inoculations of a mortal virus. He has become

entirely refractory to the rabies of ordinary canine

madness, whether inoculated into a vein or into the

arachnoid space.

By inoculating the blood of rabid animals, under

certain well-determined circumstances, I have been

able considerably to simplify the process of vaccina-

tion, whilst at the same time putting the dog in

a most decidedly refractory state. I shall on an

early occasion acquaint the Academy with the sum

of my experiments on that point.

In the meantime, and until we come to that

remote epoch when vaccination shall have stamp* d

out rabies from our midst, it would be highly

advantageous to have the means of preventing th<
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development of that affection after the bite of mad

dogs. The first attempts I have made in that

direction inspire me with the greatest hopes of

success. Owing to the long incubative period of

rabies I have every reason to believe that we shall

be able with certainty, after the bite, to put the

patients in a refractory state before the first

symptoms of the mortal malady show themselves.

The first experiments testify strongly in favour

of this view, but afferent proof must be collected

from different animal races, and almost ad infini-

tum, before human therapeutics can make bold

enough to try this mode of prophylaxis on man

himself.

Notwithstanding the confidence I derive from

the large number of the experiments I have made in

the last four years, it is not without some excusable

apprehension that I publish to-day a set of facts

which point to no less a result than the possible

prophylaxis of rabies. Had I been able to dispose

of the necessary materials I should have been glad

before giving this communication to wait until I

had begged of some of my colleagues of the Academy
of Sciences and of the Academy of Medicine kindly

to witness and to control the conclusions I have

just brought forward.
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In order to obey those scruples and those reasons

I took the liberty of writing a few days ago to M.

Fallieres, Minister of Public Instruction, requesting

of him to appoint a commission before which I

might bring my rabies-refractory dogs.

The crucial experiment to be tried in the first

instance would be the following. I should take

from my kennels twenty refractory dogs, which I

should place, for the sake of comparison, by the

side of twenty ordinary, non-vaccinated control

dogs. We should then have the forty dogs brought

in with mad dogs and bitten by them. If the facts

announced by me are real, not one of my twenty

dogs will take rabies, Vhereas the twenty control

animals will take it.

A second experiment, no less conclusive than

the first, would consist in taking forty dogs, where-

of twenty should be vaccinated before the eyes of

the commission and twenty should remain not

vaccinated. The forty animals will then be tre-

panned and inoculated on the brain with the virus

of ordinary street-dog rabies. The twenty vacci-

nated dogs will not take rabies but the twenty others

will all die of it, taking it either in its paralytic or

in its furious form.

The following communication was made to the
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members of the International Medical Congress

sitting in Copenhagen, on August 11, 1884. Although

not a communication to the Academic des Sciences,

we give it here in full, because of its intrinsic interest

and importance, and also because it forms an other-

wise missing link between some of the other articles :

1

Gentlemen,—Your Congress meetings are the

place for the discussion of the gravest problems of

medicine ; they serve also to point out the great

landmarks of the future. Three years ago, on the

eve of the London Congress, the doctrine of micro-

organisms, the setiological cause of transmissible

maladies, was still the subject of sharp criticisms.

Certain refractory minds continued to uphold the

idea that " disease is in us, from us, by us."

'
It was expected that the decided supporters of

the theory of the spontaneity of diseases would

make a bold stand in London ; but no opposition

was made to the doctrine of "
exteriority," or ex-

ternal causes, the first cause of contagious diseases,

and those questions were not discussed at all.

'

It was there seen, once again, that when all is

ready for the final triumph of truth, the united

conscience of a great assembly feels it instinctively

and recognises it.

' All clear-sighted minds had already foreseen that
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the theory of the spontaneity of diseases received

its death-blow on the day when it became possible

reasonably to consider the spontaneous genera-

tion of microscopic organisms as a myth, and when,

on the other hand, the life-activity of those same

beings was shown to be the main cause of organic

decomposition and of all fermentation.

' From the London Congress, also, dates the

recognition of another very hopeful progress, we

refer to the attenuation of different viruses, to the

production of varying degrees of virulence for each

virus, and their preservation by suitable methods

of cultivation
;
to the practical application, finally,

of those new facts in animal medicine.

' New microbic prophylactic viruses have been

added to those of fowl-cholera and of splenic fever.

The animals saved from death by contagious dis-

eases are now counted bv hundreds of thousands,

and the sharp opposition which those scientific

novelties met with at the beginning was soon swept

away by the rapidity of their onward progress.
' Will the circle of practical applications of those

new notions be limited in future to the prophylaxis

of animal distempers '? We must never think little

of a new discovery, nor despair of its fecundity ;

but more than that, in the present instance, it ma\
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be asserted that the question is already solved in

principle. Thus, splenic fever is common to animals

and man, and we make bold to declare that, were

it necessary to do so, nothing could be easier than

to render man also proof against that affection.

The process which is employed for animals might,

almost without a change, be applied to him also.

It would simply become advisable to act with an

amount of prudence which the value of the life of

an ox or a sheep does not call for. Thus, we should

use three or four vaccine-viruses instead of two, of

progressive intensity of virulence, and choose the

first ones so weak that the patient should never be

exposed to the slightest morbid complication, how-

ever susceptible to the disease he might be by his

constitution.

' The difficulty, then, in the case of human

diseases, does not lie in the application of the new

method of prophylaxis, but rather in the knowledge

of the j)h}
T

siological properties of their viruses. All

our experiments must tend to discover the proper

degree of attenuation for each virus. But experi-

mentation, if allowable on animals, is criminal on

man. Such is the principal cause of the complica-

tion of researches bearing on diseases exclusively

human. Let us keep in mind, nevertheless, that
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the studios of which we are speaking were born

yesterday only, that they have already yielded

valuable results, and that new ones may be fairly

expected when we shall have gone deeper into the

knowledge of animal maladies, and of those in

particular which affect animals in common with

man.
' The desire to penetrate farther forward in that

double study led me to choose rabies as the subject

of my researches, in spite of the darkness in which

it was veiled.

' The study of rabies was begun in my labora-

tory four years ago, and pursued since then without

other interruption than what was inherent to the

nature of the researches themselves, which present

certain unfavourable conditions. The incubation

of the disease is always protracted, the space dis-

posed of is never sufficient, and it thus becomes

impossible at a given moment to multiply the

experiments as one would like. Notwithstanding

those material obstacles, lessened by the interest

taken by the French Government in all questions

of great scientific interest, we now no longer count

the experiments which we have made, my fellow-

workers and myself. I shall limit myself to-day

to an exposition of our latest acquisitions.

F
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' The name alone of a disease, and of rabies

above all others, at once suggests to the mind the

notion of a remedy.
' But it will, in the majority of cases, be labour

lost to aim in the first instance at discovering a

mode of cure. It is, in a manner, leaving all pro-

gress to chance. Far better to endeavour to ac-

quaint oneself, first of all, with the nature, the

cause, and the evolution of the disease, with a

glimmering hope, perhaps, of finally arriving at its

prophylaxis.
' To this last method we are indebted for the

result that rabies is no longer to-day to be con-

sidered as an insoluble riddle.

' We have found that the virus of rabies deve-

lops itself invariably in the nervous system, brain,

and spinal cord, in the nerves, and in the salivary

glands ;
but it is not present at the same moment

in every one of those parts. It may, for example,

develop itself at the lower extremity of the spinal

cord, and only after a time reach the brain. It

may be met with at one or at several points of the

encephalon whilst being absent at certain other

points of the same region.
'

If an animal is killed whilst in the power of

rabies, it may require a pretty long search to .lis-



M. PASTEUR'S COMMUNICATIONS

cover the presence here or there in the nervous

system, or in the glands, of the virus of rabies.

We have been fortunate enough to ascertain that

in all cases, when death has been allowed to super-

vene naturally, the swelled-out portion, or bulb, of

the medulla oblongata nearest to the brain, and

uniting the spinal cord with it, is always rabid.

When an animal has died of rabies (and the disease

always ends in death), rabid matter can with cer-

tainty be obtained from its bulb, capable of repro-

ducing the disease in other animals when inoculated

into them, after trephining, in the arachnoid space

of the cerebral meninges.
'

Any street dog whatsoever, inoculated in the

manner described with portions of the bull) of an

animal which has died of rabies, will certainly

develop the same disease. We have thus inocu-

lated several hundreds of dogs brought without

any choice from the pound. Never once was the

inoculation a failure. Similarly also, with uniform

success, several hundred guinea-pigs, and rabbits

more numerous still.

' Those two great results, the constant presence

of the virus in the bulb at the time of death, and

the certainty of the reproduction of the disease by

inoculation into the arachnoid space, stand out

i _
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like experimental axioms, and their importance is

paramount. Thanks to the precision of their ap-

plication, and to the well-nigh daily repetition of

those two criteria of our experiments, we have been

able to move forward steadily and surely in that

arduous study. But, however solid those experi-

mental bases, they were, nevertheless, incapable in

themselves of giving us the faintest notion as to

some method of vaccination against rabies. In the

present state of science the discovery of a method

of vaccination against some virulent malady pre-

supposes :

'

1. That we have to deal with a virus capable of

assuming diverse intensities, of which the weaker

ones can be put to vaccinal or protective uses.

'

2. That we are in possession of a method en-

abling us to reproduce those diverse degrees of

virulence at will.

' At the present time, however, science is ac-

quainted with one sort of rabies only
—

viz., dog

rabies.

'

Eabies, whether in dog, man, horse, ox, wolf,

fox, &c, comes originally from the bite of a mad.

dog. It is never spontaneous, neither in the dog

nor in any other animal. There are none seriously

authenticated among the alleged cases of so-called
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spontaneous rabies, and I add that it is idle to

argue that the first case of rabies of all must have

been spontaneous. Such an argument does not solve

the difficulty, and wantonly calls into question the

as yet inscrutable problem of the origin of life. It

would be quite as well, against the assertion that

an oak-tree always proceeded from another oak-

tree, to argue that the first of all oak-trees that

ever grew must have been produced spontaneously.

Science, which knows itself, is well aware that it

would be useless for her to discuss about the origin

of things ; she is aware that, for che present at any

rate, that origin is placed beyond the ken of her

investigations.
' In fine, then, the first question to be solved on

our way towards the prophylaxis of rabies is that of

knowing whether the virus of that malady is sus-

ceptible of taking on varying intensities, after the

manner of the virus of fowl-cholera or of splenic

fever.

' But in what way shall we ascertain the pos-

sible existence of varying intensities in the virus of

rabies ? By what standard shall we measure the

strength of a virus which either fails completely

or kills ? Shall we have recourse to the visible

symptoms of rabies? But those symptoms are
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extremely variable, and depend essentially on the

particular point of the encephalon or of the spinal

cord where the virus has in the first instance fixed

and developed itself. The most caressing rabies, for

such do exist, may, when inoculated into another

animal of the same species, give rise to furious

rabies of the intensest type.
'

Might we then perhaps make use of the dura-

tion of incubation as a means of estimating the

intensity of our virus ? But what can be more

changeful than the incubative period ? Suppose a

mad dog to bite several sound dogs : one of them

will take rabies in one month or six weeks, another

after two or three months or more. Nothing, too,

more changeful than the length of incubation ac-

cording to the different modes of inoculation. Thus,

other circumstances the same, after bites or hypo-

dermic inoculation rabies occasionally develops

itself, and at other times aborts completely ;
but in-

oculations on the brain are never sterile, and give

the disease after a relatively short incubation.

'

It is possible, nevertheless, to gauge with suffi-

cient accuracy the degree of intensity of our virus

by means of the time of incubation, on condition

that we make use exclusively of the intra-cranial

mode of inoculation ; and secondly, that we do away
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with one of the great disturbing influences inherent

to the results of inoculation made by bites, under

the skin, or in the veins, by injecting the right

proportion of material.

' The duration of incubation, as a matter of

fact, may depend largely on the quantity of efficient

virus—that is to say, on the quantity of virus which

reaches the nervous system without diminution or

modification. Although the quantity of virus ca-

pable of giving rabies may be, so to speak, infinitely

small, as seen in the common fact of the disease

developing itself after rabid bites which, as a rule,

introduce into the system a barely appreciable

weight of virus, it is easy to double the length of

incubation by simply changing the proportion of

those very small quantities of inoculated matter.

I may quote the following examples :-

' On May 10, 1882, we injected into the popliteal

vein of a dog ten drops of a liquid prepared by

crushing a portion of the bulb of a dog, which had

died of ordinary canine madness, in three or four

times its volume of sterilised broth.

' Into a second dog we injected T J, „th of that

quantity, into a third
,,,',,,111.

Rabies showed itself

in the first dog on the eighteenth day after the in-

jection, on the thirty-fifth day in the second dog,
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whilst the third one did not take the disease at all,

which means that, for that last animal, with the

particular mode of inoculation employed, the quan-

tity of virus injected was not sufficient to give

rabies. And yet that dog, like all dogs, was sus-

ceptible of taking the disease, for it actually took it

twenty-two days after a second inoculation, per-

formed on September 3, 1882.

'

I now take another example bearing on rabbits,

and by a different mode of inoculation. This time,

after trephining, the bulb of a rabbit which had

died of rabies after inoculation of an extremely

powerful virus is triturated and mixed with two or

three times its volume of sterilised broth. The

mixture is allowed to stand a little, and then two

drops of the supernatant liquid are injected after

trephining into a first rabbit, into a second rabbit

one-fourth of that quantity, and in succession into

other rabbits, y^th, -gVth, y^gth, and yj^nd of that

same quantity. All those rabbits died of rabies,

the incubation having been eight days, nine and ten

days for the third and fourth, twelve and sixteen

days for the last ones.

' Those variations in the length of incubation

were not the result of any weakening or diminution

of the intrinsic virulence cf the virus brought on
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possibly by its dilution, for the incubation of eight

days was at once recovered when the nervous

matter of all those rabbits was inoculated into new-

animals.

' Those examples show that, whenever rabies

follows upon bites or hypodermic inoculations, the

differences in respect of length of incubation must

be chiefly ascribed to the variations, at times with-

in considerable limits, of the ever-undeterminate

proportions of the inoculated viruses which reach

the central nervous system.
'

If, therefore, we desire to make use of the

length of incubation as a measure of the inten-

sity of the virulence, it will be indispensable to have

recourse to inoculation on the surface of the brain,

after trephining, a process the action of which is abso-

lutely certain, coupled with the use of a larger quan-

tity of virus than what is strictly sufficient to give

rise to rabies. By those means the irregularities in

the length of incubation for the same virus tend to

disappear completely, because we always have the

maximum effect which that virus can produce ;

that maximum coincides with a minimum length of

incubation.

' We have thus, finally, become possessed of a

method enabling us to investigate the possible exist-
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ence of different degrees of virulence, and to com-

pare them with one another. The whole secret of

the method, I repeat, consists in inoculating on

the brain, after trephining, a quantity of virus

which, although small in itself, is still greater than

what is simply necessary to reproduce rabies. We
thus disengage the incubation from all disturbing

influences and render its duration dependent exclu-

sively on the activity of the particular virus used,

that activity being in each case estimated by the

minimum incubation determined by it.

' This method was applied in the first instance

to the study of canine madness, and in particular

to the question of knowing whether dog-madness

was always one and the same, with perhaps the

slight variations which might be due to the dif-

ferences of race in diverse dogs.
' We accordingly got hold of a number of dogs

affected with ordinary street rabies, at all times of

the year, at all seasons of the same year or of different

years, and belonging to the most dissimilar canine

races. In each case the bulbar portion of the

medulla oblongata was taken out from the recently

dead animal, triturated and suspended in two or

three times its volume of sterilised liquid, making
use all along of every precaution to keep our mate-
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rials pure, and two drops of this liquid injected

after trephining into one or two rabbits. The inocu-

lation is made with a Pravaz syringe, the needle

of which, slightly curved at its extremity, is inserted

through the dura-mater into the arachnoid space.

The results were as follows : all the rabbits, from

whatever sort of dog inoculated, showed a period

of incubation which ranged between twelve and

fifteen days, without almost a single exception.

Never did they show an incubation of eleven, ten,

nine, or eight days, never an incubation of several

weeks or of several months.

'

Dog-rabies, the ordinary rabies, the only known

rabies, is thus sensibly one in its virulence, and it

modifications, which are very limited, appear to

depend solely on the varying aptitude for rabies

the different known races. But we are going now

to witness a deep change in the virulence of dog-

rabies.

'Let us take one, any one, of our numerous

rabbits, inoculated with the virus of an ordinary

mad dog, and, after it has died, extract its "hull-,

prepare it as just described, and inject two drops

of the bulb-emulsion into the arachnoid space oi

a second rabbit whose bull) will in turn and in

time be injected into a third rabbit, the bulb oi
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which again will serve for a fourth rabbit, and

so on.

' There will be evidence, even from the first few

passages, of a marked tendency towards a lessen-

ing of the period of incubation in the succeeding

rabbits. Just one example :

' Towards the end of the year 1882, fifteen

cows and one bull died of rabies in a farm situated

in the neighbourhood of the town of Melun. They
had been bitten on October 2 by the farm-dog, which

had become mad. The head of one of the cows,

which had died on November 15, was sent to my
laboratory by M. Kossignol, a veterinary surgeon in

Melun. A number of experiments were made on

dogs and on rabbits, and showed that the following

parts, the only encephalic (or those pertaining to the

brain) ones tested, were rabid : the bulb, the cere-

bellum, the frontal lobe, the sphenoidal lobe. The

rabbits trephined and inoculated with those different

parts showed the first symptoms of rabies on the

seventeenth and the eighteenth days after inocu-

lation. With the bulb of one of those rabbits two

more were inoculated, of which one took rabies on

the fifteenth day, the other on the twenty-third day.
' We may notice, once for all, that when rabies

is transferred from one animal to another of a
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different species, the period of incubation is always

very irregular at first in the individuals of the

second species if the virus had not yet become fixed

in its maximum virulence for the first species. We
have just seen an example of that phenomenon,

since one of the rabbits had an incubation of fifteen

days, the other of twenty-three days, both having

received the same virus and all other circumstances

remaining apparently the same for them.
' The bulb of the first one of those last rabbits

which died was injected into two more rabbits, still

after trephining. One of them took rabies on the

tenth day, the other on the fourteenth day. The

bulb of the first one that died was again injected into

a couple of new rabbits, which developed the disease

in ten days and twelve days respectively. A fifth

time two new animals were inoculated from the

first one that died, and they both took the disease

on the eleventh day after inoculation
; similarly, a

sixth passage was made, and gave an incubation of

eleven days, twelve days for the seventh passage,

ten and eleven for the eighth, ten days for the ninth

and tenth passages, nine days for the eleventh,

eight and nine days for the twelfth, and so on, with

differences of twenty-four hours at the most, until

we got to the twenty-first passage, when rabies de-
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clared itself in eight days, and subsequently to that

always in eight days up to the fiftieth passage,

which was only effected a few days ago. That long

experimental series which is still going on was

begun on November 15, 1882, and will be kept

up for the purpose of preserving in our rabies

virus that maximum virulence which it has come

to now for some considerable time, as it is easy to

calculate.

' Allow me to call your attention to the ease

and safety of the operations for trephining and

then inoculating the virus. Throughout the last

twenty months we have been able without a single

interruption in the course of the series to carry the

one initial virus through a succession of rabbits

which were all trephined and inoculated every

twelfth day or so.

'

Guinea-pigs reach more rapidly the maximum

virulence of which they are susceptible. The period

of incubation is in them also variable and irregular

at the beginning of the series of successive passages,

but it soon enough fixes itself at a minimum of five

days. The maximum virulence in guinea-pigs is

reached after seven or eight passages only. It is

worth noting that the number of passages required

before reaching the maximum virulence, both in
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guinea-pigs and in rabbits, varies with the origin

of the first virus with which the series is begun.
' If now this rallies with maximum virulence be

transferred again into the dog from guinea-pig or

rabbit, there is produced a dog-virus which in

point of virulence goes far beyond that of ordinary

canine madness.

'

But, a natural query
—of what use can be thai

discovery as to the existence and artificial produc-

tion of diverse varieties of rabies, every one of them

more violent and more rapidly fatal than the

habitual madness of the dog ? The man of science

is thankful for the smallest find he can make in the

field of pure science, but the many, terrified at the

very name of hydrophobia, claim something more

than mere scientific curiosities. Plow much more

interesting it would be to become acquainted with

a set of rabies viruses which should, on the contrary,

be possessed of attenuated degrees of virulence !

Then, indeed, might there be some hope of creating

a number of vaccinal rabies viruses such as we have

done for the virus of fowl-cholera, of the microbe

of saliva, of the red evil of .-wine (swine-plague), and

even of acute septicaemia. Unfortunately, howevei ,

the methods which had served for those different

viruses showed themselves to be either inapplicable
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or inefficient in the case of rabies. It, therefore,

became necessary to find out new and independent

methods, such, for example, as the cultivation in

vitro of the mortal rabies virus.

' Jenner was the first to introduce into current

science the opinion that the virus which he called

the grease of the horse, and which we call now

more* exactly horse-pox, probably softened its viru-

lence, so to speak, in passing through the cow and

before it could be transferred to man without

danger. It was, therefore, natural to think of a

possible diminution of the virulence of rabies by a

number of passages through the organisms of some

animal or other, and the experiment was worth

trying. A large number of attempts were made,

but the majority of the animal species experimented

on exalted the virulence after the manner of rabbits

and guinea-pigs ; fortunately, however, it was not

so with the monkey.
' On December 6, 1888, a monkey was trephined

and inoculated with the bulb of a dog, which had

itself been similarly inoculated from a child who

had died of rabies. The monkey took rabies eleven

days later, and when dead served for inoculation

into a second monkey which also took the disease

on the eleventh day. A third monkey, similarly
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inoculated from the second one, showed the first

symptoms on the twenty-third day, &c. The bulb

of each, one of the monkeys was inoculated, after

trephining, into two rabbits each time. The rabbits

inoculated from the first monkey developed rabies

between thirteen and sixteen days, those from the

second monkey between fourteen and twenty days,

those from the third monkey between twenty-six

and thirty days, those from the fourth monkey both

of them after the twenty-eighth day, those from the

fifth monkey after twenty-seven days, those from

the sixth monkey after thirty days.
'

It cannot be doubted after that, that successive

passages through monkeys, and from the several

monkeys to rabbits, do diminish the virulence of

the virus for the latter animals ; they diminish it for

dogs also. The dog inoculated with the bulb of the

fifth monkey gave an incubation of no less than

fifty-eight days, although it had been inoculated in

the arachnoid space.
' The experiments were renewed with fresh sets

of monkeys and led to similar results. We were,

therefore, actually in possession of a method by

means of which we could attenuate the virulence of

rabies. Successive inoculations from monkey to

monkey elaborate viruses which, when transferred

G
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to rabbits, reproduce rabies in them, but with a

progressively lengthening period of incubation.

Nevertheless, if one of those rabbits be taken as the

first for inoculations through a series of rabbits,

the rabies thus cultivated obeys the law which we

have seen before, and has its virulence increased at

each passage.
' The practical application of those facts gives

us a method for the vaccination of dogs against

rabies. As a starting-point, make use of one of the

rabbits inoculated from a monkey sufficiently re-

'

moved from the first animal of the monkey series

for the inoculation—hypodermic or intra-venous—
of that rabbit's bulb not to be mortal for a new

rabbit. The next vaccinal inoculations are made

with the bulbs of rabbits derived by successive

passages from that first rabbit.

' In the course of our experiments we made use,

as a rule, for inoculation, of the virus of rabbits

which had died after an incubation of four weeks,

repeating three or' four times each the vaccinal

inoculations made with the bulbs of rabbits derived

in succession from one another and from the first

one of the series, itself coming directly from the

monkey. I abstain from giving more details, be-

cause certain experiments which are actually going
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on allow me to expect that the process will be greatly

simplified.

'You must be feeling, gentlemen, that there is

a great blank in my communication ;
I do not

speak of the micro-organism of rabies. We have

not got it. The process for isolating it is still

imperfect, and the difficulties of its cultivation out-

side the bodies of animals have not yet been got rid

of, even by the use, as pabulum, of fresh nervous

matter. The methods which we employed in our

study of rabies ought all the more perhaps, on that

account, to fix attention. Long still will the art of

preventing diseases have to grapple with virulent

maladies the micro-organic germs of which will

escape our investigations. It is, therefore, a capital

scientific fact that we should be able, after all, to

discover the vaccination process for a virulent disea - 1

without yet having at our disposal its special virus

and whilst yet ignorant of how to isolate or to culti-

vate its microbe.

' As soon as the method for the vaccination of

dogs was firmly established, and we had in our pos-

jsion a large number of dogs which had b<

rendered refractory to rabies, I had the idea of

submitting to a competent committee those of the

facts which appeared destined in future to serve as

(i 2
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a basis for the vaccination of dogs against rabies.

That course was suggested to me, in prevision of

the later practical application of the method, by the

recollection of the opposition with which Jenner's

discovery met at its beginning.
'
I spoke of my project to M. Fallieres, the

Minister of Public Instruction, who was pleased to

approve of it and gave commission to the following

gentlemen to control the facts which I had sum-

marily communicated to the Academy of Sciences

in its sitting of May 19 last : Messrs. Beclard,

Paul Bert, Bouley, Aimeraud, Villemm, Vulpian.

M. Bouley was appointed president, Dr. Villemin

secretary, and the commission at once set to work.

I have the pleasure of informing you that it has

just sent in a first report to the Minister. I was

acquainted with it here, and the following are in a

few words the facts related in that first report on

rabies. I had given to the commission nineteen

vaccinated dogs in succession—that is to say, dogs

which had been rendered refractory by preventive

inoculations. Thirteen only of them had after

their vaccination been already submitted to the

test-inoculation on the brain.

' The nineteen dogs were, for the sake of com-

parison, divided into sets along with nineteen more
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control dogs brought from the pound without any

sort of selection. To begin with, two refractory

dogs and two control dogs were on June 1 trephined

and inoculated under the dura-mater, on the sur-

face of the brain, with the bulb of a dog affected

with ordinary street rabies.

' On June 3 another refractory dog and another

control dog were bitten by a furious street mad

dog.
' The same furious mad dog was on June 4 made

to bite still another refractory and another control

dog. On June 6 the furious dog which had been

utilised on June 3 and 4 died. The bulb was taken

out and inoculated, after trephining, into three

refractory dogs and three control dogs. On June

10 another street mad dog, having been secured,

was, by the commission, made to bite one refrac-

tory and one control dog. On June 16 the com-

mission have two new dogs, a refractory one and a

control one, bitten by one of the control dogs of

June 1, which had been seized with rabies on June

14 in consequence of the inoculation after trephin-

ing which it had received on June 1.

' On June 19 the commission get three refractory

and three control dogs inoculated before their own

eyes in the popliteal vein with the bulb of an
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ordinary street rnad dog. On June 20 they have

inoculated in their presence, and still in a vein, ten

dogs altogether, six of thern refractory and four

just brought from the pound.
' On June 28, the Commission hearing that M.

Paul Simon, a veterinary surgeon, had a furious

biting mad dog, have four of their dogs, two

refractory and two control dogs, taken to his place

and bitten by the mad dog.
' The Babies Commission have, therefore, expe-

rimented on thirty-eight dogs altogether
—namely,

nineteen refractory dogs and nineteen control dogs

susceptible of taking the disease. Those of the

dogs which have not died in consequence of the

operations themselves are still under observation,

and will long continue to be. The commission,

reporting up to the present moment on their obser-

vations as to the state of the animals tried and

tested by them, find that out of the nineteen control

dogs six were bitten, of which six three have taken

rabies. Seven received intra-venous inoculations,

of which five have died of rabies. Five were

trephined and inoculated on the brain ; the five

have died of rabies.

' On the other hand, not one of the nineteen

vaccinated dogs has taken rabies.
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' In the course of the experiments, on July 13,

one of the refractory doss died in consequence of a

black diarrhoea which had begun in the first da\ s

of July. In order to ascertain whether rabies had

anything to do with it as the cause of death, its

bulb was at once inoculated, after trephining, into

three rabbits and one guinea-pig. All four animals

are still to-day in perfect health, a certain proof

that the dog died of some common malady, and not

of rabies.

' The second report of the Commission will be

concerned with the experiments made as to the

refractoriness to rabies of twenty dogs to be

vaccinated by the Commission themselv. -.'

(M. Pasteur then announced that he had just

received that same morning the first report addressed

to M. Failures by the Official Commission on Rabies.

It states that twenty-three refractory dogs were bitten

by ordinary mad dogs, and that not one of them had

taken rabies. On the other hand, within two months

after the bites, QQper cent, of the controldogs similarly

bitten had already taken the disease.)

VI. October 26, 1885.—A Methodfor the Preven-

tion ofRabies after the Bite of a Rabid Animal.—The

prophylaxis of rabies such as I exposed it in my own

name and in the name of my fellow-workers in my
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preceding notes certainly constituted a real progress

in the study of that disease. But the progress rea-

lised was more scientific than practical. In appli-

cation it exposed to various accidents. Not more

than fifteen or sixteen dogs in twenty could be made

refractory to rabies with certainty.

It was advisable, on the other hand, to end the

treatment with a last and very virulent inoculation,

a control inoculation, in order both to confirm and

to strengthen the refractory state. Furthermore,

simple prudence required that one should keep the

dogs in sight for a longer period than that of the

incubation of the disease as produced by the direct

and isolated inoculation of this last virus, so that it

was occasionally necessary to wait three or four

months before gaining the assurance of having pro-

duced a refractory state.

Such serious exigencies would considerably limit

the scope of the method in practice.

Finally, it would have been difficult to put the

method to emergency uses at a moment's notice, a

condition required of it nevertheless, if we consider

how casual and unforeseen are the bites of mad

animals.

It was necessary, therefore, if possible, to dis-

cover a more rapid method, and one capable of
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giving, if I may so speak, a state of perfect security

in the dog.

And it was impossible, too, before that desidera-

tum was realised, to think of making any trial of

the method on man.

After, I might say, innumerable experiments, I

have at last found a method of prophylaxis both

practical and rapid, and one which has proved suc-

cessful in the dog with so much constancy in such

a considerable number of cases already, that I feel

confident of its general applicability to all animals

and to man himself.

This new method rests essentially on the follow-

ing facts : The rabbit, inoculated under the dura-

mater, after trephining, with the spinal marrow

of an ordinary mad dog, is always affected with

rabies
;

it takes the disease after a length of incu-

bation averaging about fifteen days.

If a second rabbit be inoculated from that first

one, a third from the second, and so on, always by

tlic same mode of inoculation, there is soon mani-

fested in the succeeding rabbits a growing tendency

towards a shorter incubation.

After a number of passages through rabbits,

varying from the twentieth to the twenty-fifth, tin

incubation falls down to eight days, which remains
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the normal incubation time for the next twenty or

twenty-five passages. Then it reached an incuba-

tion of seven days only, and recurring with striking

regularity up to at least the 90th passage, which is

the point we have reached at present, and there is

barely as yet a slight tendency towards a shorter

period of incubation than seven days.

The series was begun in November 1882, and

has now lasted three years already. It has never

once been interrupted, and never has it been neces-

sary to have recourse to any other than the virus

of rabbits of the same series which had previously

died of rabies. Nothing is easier, therefore, than to

have constantly at one's disposal, for considerable

lengths of time, a virus of perfect purity and always

identical with itself or as nearly so as possible.

Therein lies practically the whole secret of the

method.

The spinal marrows of the rabbits are virulent

throughout the whole of their substance, with con-

stancy of the virulence. If from those marrows we

take portions a few centimetres long, using all pos-

sible precautions to keep them pure, and then sus-

pend them in a dry atmosphere, their virulence

diminishes slowly until at last it is all lost. The

time that the virulence takes to disappear entirely
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varies somewhat with the thickness of the marrows,

but most of all with the outside temperature. Tin

lower the temperature, the longer is the virulence

preserved. These points constitute the scientific

part of the method. 1

After those preliminary explanations, here is the

process for rendering dogs refractory to rabies in a

relatively short time.

In a series of flasks, the air inside which is kept dry

by dropping pieces of caustic potash into it, suspend

every day a portion of fresh spinal marrow taken

from a rabbit which has died of rabies of seven days'

incubation. Every day also inject under the skin

of the dog to be made refractory a full Pravaz hypo-

dermic syringe of sterilised broth in which has pre-

viously been triturated a small piece of one of the

drying marrows. Begin with a marrow old enough

to make sure that it is not at all virulent. Previous

experimentation will already have settled that point.

On the succeeding days proceed in the same manner

with fresher marrows, and use those of every second

day, until finally we inoculate a last and very viru-

1 If the rabid marrow be put whilst still moist in an atmo-

sphere of carbonic acid, its virulence can be preserved intacl

least for several months, provided we keep it free from admix

with atmospheric or other germs.
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lent one which has been drying only one or two

days.

The dog has now become refractory to rabies,

and will not take it anyhow inoculated, under the

skin or on the surface of the brain.

Making use of this method, I had already ren-

dered fifty dogs of all ages and of all races refrac-

tory to rabies, without having met with a single

failure when, unawares, on Monday, July 6 last,

three persons coming from Alsace presented them-

selves at my laboratory ; they were—
Theodore Yone, a grocer from Meissengott, near

Schelstadt, bitten on the arm on July 4 by his own

dog, which had become mad.

Joseph Meister, nine years old, bitten also on

July 4 at eight o'clock in the morning, and by the

same dog. This child had been thrown down by

the dog and had received numerous bites on the

hand, the legs and thighs, some of them so deep

that he could scarcely walk. The principal wounds

had been cauterised with carbolic acid by Dr.

Weber, of Ville, on July 4, at eight o'clock in the

evening, twelve hours only after the accident.

The third person was the mother of little Joseph

Meister, and had not been bitten.
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The dog had been killed by his own master, and

on opening his stomach it had been found stuffed

with hay, straw, and chips of wood. The animal

was certainly mad. Joseph Meister had been res-

cued from him all covered with saliva and blood.

Mr. Vone had been severely contused on the arms,

but he assured me that his shirt had not been

traversed by the fangs of the dog. I told him

there was nothing to fear, and that he could go

home that same day, which he did. But I kept

with me little Meister and his mother.

The weekly meeting of the Academie des

Sciences was held on that same day, July 6. I

saw there our colleague Dr. Vulpian, to whom I

related what had occurred. Dr. Vulpian, joined

by Dr. Grancher, professor at the School of

Medicine, kindly consented to come at once and

see the state and the number of the wounds of little

Joseph Meister. He had been bitten in fourteen

different places.

The advice of our learned colleague and of

Dr. Grancher was, that owing to the depth and

number of his wounds, Joseph Meister was exposed

to almost certain death from hydrophobia. I then

communicated to Drs. Vulpian and Grancher tin
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new results I had obtained in my studies of rabies

since the time of my lecture in Copenhagen a year

before.

The child, being apparently doomed to inevit-

able death, I resolved, not without feelings of utmost

anxiety, as may well be imagined, to apply to him the

method of prophylaxis which had never failed me

in dogs.

My set of fifty dogs, indeed, had not been bitten

before they were made refractory to rabies ;
but

that objection had no share in my preoccupations,

for I had already, in the course of other experi-

ments, rendered a large number of dogs refractory

after they had been bitten.

I had that same year invited the members of

the Commission on Babies to witness that new and

important progress.

On July 6, then, at eight o'clock in the evening,

sixty hours after the bites of the 4th, and in the

presence of Drs. Vulpian and Grancher, we inocu-

lated into the right hypochondrium of little Meister,

under a fold made in his skin, the half of a Pravaz

hypodermic syringe containing the marrow of a

rabbit which had died rabid on June 21 previous.

Since that date the marrow had been kept in dry

air, suspended in a bottle—fifteen days altogether.
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On the following days the inoculations were

renewed, always in the hypochondria and in the

manner indicated in the following table :
—

7
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days' incubation ; those inoculated from the marrows

of the 12th and 14th after eight days ; those from

July 11 after fifteen days.

I had, therefore, in the last days of the treat-

ment, inoculated Joseph Meister with the most

powerful rabies virus—namely, the virus of the

ordinary mad dog, strengthened by a large number

of passages through rabbits, a virus giving rabies

to rabbits after seven days' incubation, to dogs

after eight or ten days only. My action was justi-

fied by what I had observed in the fifty dogs of

which I have spoken before.

When once the state of immunity has been

reached, there is no danger attaching to the inocu-

lation in any quantities of the most powerful virus.

It has always appeared to me that the only conse-

quence of such inoculations was to consolidate the

refractory state.

Joseph Meister has, therefore, escaped from the

hydrophobia which he might have developed in

consequence of the bites he had received, and also

from the hydrophobia, more powerful than the one

resulting from ordinary canine madness, which I

inoculated into him to test the immunity imparted

by the treatment.

This last highly virulent inoculation has one

more advantage : it limits the period of time during
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which fears may be entertained as to the results of

the bites. If rabies could come on at all it would

undoubtedly do so quicker after this most virulent

inoculation than after the bites. As early as the

middle of the month of August I looked forward

with confidence to the future health of Joseph

Meister. To-day, three months and three weeks

after the accident, his health is still perfect.

What is the mode of action of the new method,

just given, of the prophylaxis of rabies after bites '?

I do not purpose to deal fully with the question to-

day, but shall content myself with a few preliminary

remarks, which will help to explain the meaning of

the experiments which I am still carrying on for

the purpose of giving us a clear idea as to the best

possible interpretation.

If we consider, on the one hand, the methods

of progressive attenuation of mortal viruses and

the prophylaxis which can be derived from them,

and, on the other hand, the influence of atmospheric
air on that attenuation, the first explanation which

offers itself to the mind is that the continuous

contact of the rabid marrows with dry air progres-

sively diminishes their virulence until it is finally

all lost.

It would hence appear that our prophylactic

11
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method rested on the use, first of all, of a virus

without any appreciable degree of virulence, and

then of viruses progressively virulent, from the

lowest up to the highest.

I shall show later on that the facts do not agree

with that hypothesis. I shall also give proof that

the delays in the incubative periods of the rabies

inoculated from day to day into fresh live rabbits,

as just indicated, and for the purpose of testing

the state of the virulence of our desiccated mar-

rows, are due not to a diminution in the degree of

virulence of those marrows, but to a diminution in

the quantity of rabies virus contained in them.

Might it be, then, that the inoculation of a

virus, the virulence of which should always remain

identically the same, could bring on a state of re-

fractoriness to rabies on condition that we proceeded

in the use ot it by very small but daily increasing

quantities ? That would be one way of interpret-

ing the facts of the new method, and a way which

I am occupied in verifying experimental!}
7

.

Yet one hypothesis suggests itself in explanation

of the new method : a hypothesis which at first

sight seems very strange, assuredly, but one never-

theless worthy of all consideration, for it is in keep-

ing with certain known facts of the vital pheno-
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mena observed in several of the lower beings, and, in

particular, in certain pathogenic micro-organi

A large number of micro-organisms apparently

give rise, in the media where they grow, to substances

\vl 1 ich have the property ofopposing their own growth.

As early as the year 1880 I had initiated some

researches having for their object to detect some

such poison produced by the fowl-cholera micro-

organism and toxic to that same micro-organism.
1

I have not been able, as yet, to demonstrate the

presence of such a substance
;
but I am of opinion

to-day that those studies ought to be taken up

anew, and I shall not fail to do so myself, taking

care to cultivate the micro-organism in an atmo-

sphere of pure carbonic acid gas.

The microbe of swine-plague thrives in broths

of very varying composition, but it is so rapidly

stopped in its development, and the weight of it

formed is so small, that it is occasionally barely

possible to tell the presence of a crop of it by noticing

the slender silky bands undulating in the nutrient

medium. It looks as if at once had been produced

a substance which had stopped the growth of the

little being, whether sown in presence of air or in

vacuo.

1 See Comptes Rendus, t. xc. 1880.
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M. Eaulin, once my assistant, and now a pro-

fessor in the Faculty of Lyons, showed, in the very

remarkable thesis which he presented in Paris on

March 22, 1870, that the Aspergillus niger deve-

lops during growth a substance which stops, to

some extent, the further production of that mould

whenever the nutrient medium does not contain

iron salts.

Might it be, then, that rabies virus was made

up of two distinct substances, the one living and

capable of multiplying in the nervous system, the

other not living, but capable still, when in suitable

proportions, of arresting the development of the

first ?

In an early communication I shall give the

experimental and critical results arrived at with

regard to this third hypothesis concerning the

mode of action of the prophylactic method.

It is scarcely necessary in closing to remark

that probably the most anxious question for the

present is that of the time which may be allowed

to elapse between the bite and the application of

the treatment. That interval was, in the case of

Joseph Meister, two days and a half, but it will

certainly be considerably longer in a large number

of cases.
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On Tuesday last, October 20, obligingly assisl

by MM. Vulpian and Grancher, I had to begin the

treatment of a young man of fifteen who had be< n

bitten six full days previously on both hands and

in circumstances of peculiar gravity.

The Academy will not listen without some

emotion to the story of the deed of bravery and of

cool-mindedness done by the boy whose treatmi

I took in hand last Tuesday. Jean-Baptiste Jupille

is a shepherd boy belonging to Villers-Farlay, in the

department of Jura. Seeing a powerful dog with

suspicious gait throwing himself upon a group of

six of his comrades, all younger than himself, he

seized his whip and rushed forward to meet the

animal. The dog at once caught hold of Jupille

by the left hand. Then followed a hand-to-hand

light, so to speak, the boy finally throwing down

the animal and pinning him to the ground und< r

his knee. Next, with his right hand he forced

open the jaws of the beast, disengaged his left hand

— all the while receiving new bites— and taking

the thong of his whip he tied the muzzle of his

enemy and with one of his wooden-shoes beat him

dead.

I shall make it a point to acquaint the Acad* my
with the results of this new trial.



1

1 02 HYDROPHOBIA

VII. March 1, 1886.—Results of the Applica-

tion of the Method of Prophylaxis of Rabies after

Bites.

On October 26 last I acquainted the Academy
of Sciences with a new method for the prevention

of rabies after bites, and also with the details of

ts application to a young Alsatian boy, Joseph

Meister, who had been severely bitten on July 4

preceding. The dog was manifestly rabid, and

a rscent inquiry conducted by the German authori-

ties has again shown that the animal was in

a full fit of madness when he bit Meister. The

boy is still in perfect health at the present

time
; his bites date from nearly eight months

ago.

At the very time I was reading the note just

referred to, I had under treatment the young

shepherd boy Jupille, who had been bitten, more

severely perhaps than Meister, on October 14. The

health of this boy also remains to-day as good as

can be desired. He was bitten four months and a

half ago.

Soon those two first and successful attempts
were bruited about, and a large number of persons

who had been bitten by mad dogs repaired to my
laboratory asking to be treated like Meister and
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Jupille. This very morning— I am writing on

Thursday, February 25— assisted by Dr. Grancher,

whose devotion and zeal are above all praise, we

began the preventive inoculations in the three

hundred and fiftieth patient.

Although my laboratory, which has been given

up altogether to the study of rabies for the last five

years, has been a centre of information for every-

thing appertaining to rallies, I confess that I shared

in the general feeling of surprise at seeing such a

large number of people who had been bitten by mad

dogs. Our ignorance in that respect was due to

more causes than one.

As long as rabies had been considered an in-

curable affection, people tried to keep away from

the minds of those who had been bitten the very

name of the malady. When a person had been

bitten, all at once unanimously declared that the

dog was not mad, although the report of the

veterinary surgeon or of the medical man should

certify to the contrary, and the greatest silence was

observed concerning the accident. Coupled with

the desire of keeping the mind of the victim quiet

there was added, amongst his relatives, the fear of

doing him an injury. For people have occasionally

gone so far as to refuse to employ workmen who
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were known to have been bitten by mad dogs,

believing that such persons could, all of a sudden,

become dangerous ;
a groundless fear, fortunately.

A man affected with rabies is only to be feared in

the last paroxysms of the disease.

In order to carry conviction into the minds of

persons who might be prejudiced against the

method, or even hostile to it, I have been careful

to draw up very rigid statistics, always insisting on

the patients bringing with them certificates as to

the rabid state of the dog, and delivered by registered

veterinary surgeons or by medical men. And yet,

all the same, I could not do otherwise, in a few very

rare cases, but treat persons who had been bitten

by dogs simply suspected of being mad, and which

had afterwards disappeared and had never been heard

of again. Such persons, in addition to the real

danger threatening from the bites received, would

have gone on living in a state of perpetual anxiety

capable in itself of impairing their health had we

refused to intervene.

I did not, however, treat any persons whose

garments had not been visibly traversed or torn by

the teeth of the animal. It is very evident that in

such cases there is nothing to fear, for the virus

cannot possibly have got into the system even
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though there should be a deep and even a bleeding

contused wound. In a certain number of doubtful

cases the rabid state of the dog was demonstrated

in my own laboratory by inoculations into rabl

and guinea-pigs of the nervous matter taken from

the dead animal.

I should like now to give a sufficiently exact

idea of the physiognomy of the treatment and also

of the nature of the bites by quoting in chrono-

logical order one of the series of persons undergoing

treatment. It would be fastidious to give details

concerning three hundred and fifty cases, I shall

therefore make my choice more specially out of the

first hundred persons bitten and treated. They

comprise the period between November 1 and

December 15.

They are particularly interesting, for they have

all at the present time got beyond the really dan-

gerous period.

I open my register at the chapter concerning

that first hundred, and find in the space of ten

days the following variety of cases :—

• Etienne Roumier, forty-eight years old, belong-

ing to the parish of Ourouere, department of Ni< \ re,

bitten on both bands on November 4, 1885, by a

dog certified to be mad by M. Moreau, V.S. No
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cauterisation or dressing of any kind for twenty-
four hours.

'

Chapot, forty-three years old, and his daughter,

fourteen years, from Lyons, both bitten on the left

hand on November 6, 1885, the girl much more

severely than her father. The wounds had been

washed with ammonia by a chemist. Dog certified

mad by the Veterinary School of Lyons.
'

Frangois Saint-Martin, from Tarbes, ten years

old, bitten on the thumb of the right hand on

Friday, November 7, 1885. Wound bathed with

ammonia by a chemist. Dog certified rabid by
M. Dupont, chief of the sanitary service for

animal plagues.
'

Marguerite Luzicr, from Fongrave (Haute-

Garonne), thirteen years old, bitten on the leg by a

mad cat on November 11, 1885; cauterised with

carbolic acid. The gravity of the bites calling for

special surgical treatment, the child had to be sent

to the Enfants-Malades (Sick Children's) Hospital.
'

Corbillon, twenty-seven years old, from Neu-

ville, near Clermont (Oise), bitten on November 12,

1885. Dog certified mad by M. Chantareau, V.S.

in Clermont. Cauterised with the red-hot iron

eight hours after the accident.

'

Bouchet, five and a half years, living near the
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7th sluice of the Saint-Denis Canal, bitten on

November 12, 1885, on the left hand and thigh.

Trousers torn. Dog certified mad by M. Coret,

V.S. in Aubervilliers. Cauterised with the red-

hot iron three quarters of an hour after the accident,

by Dr. Dumontel.

' Madame Delacroix, from Lille (Nord), bitten

on November 6, 1885, on the right foot. Cauterised

with the red-hot iron nine hours afterwards. Dog

certified mad by M. Freler, Y.S. in Lille.

'

Plantin, from Etrung (Nord), bitten on the

right hand in the beginning of November 1885.

Cauterised forty-eight hours after the accident.

Dog certified mad by M. Eloire, Y.S. in Capelle

(Aisne) .

' Jeanne Pazat, seven years, from Mereuil

(Dordogne), bitten on November 12, 1885, on the

right hand, by a dog certified mad by Dr. de

Pindray. The doctor saw her forty-eight hours

only after the accident, and rightly judged that it

was too late to cauterise.

' Madame Achard, from Saint-Etienne, bitten

on November 9, 1885, on the right foot, and again

on November 12 on the right hand, by the same

dog. Dog certified mad by M. Charloy, Y.S. in

Saint-Etienne. Not cauterised.
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' Madame Alphonsinc Legrand, parish of Baune,
in the department of Aisne. Bitten on the chin on

November 6, 1885. Dog certified mad by M.

Decarme, V.S. in Chateau-Thierry. Not cauterised.
' Antoine Cottier, forty-three years old, living at

No. 12 rue des Hospitalieres Saint-Gervais, Paris,

bitten on the hand on November 10, 1885. Cau-

terised with the red-hot iron twenty hours only
after the accident. Dog recognised to be mad by
his own master : rabid voice, refused to take anv

food, all the while tearing and swallowing chips of

wood and other objects.
'

Ternat, his wife, Madame Dehors, Madame

Dalibard, all four bitten on November 15, 1885, by
the same dog, recognised to be mad while still

alive, and then certified so after death by the well-

known Saint-Ouen Y.S. Sanfourche. Cauterisa-

tions insignificant and tardy.
' Doctor John Hughes, from Oswestry (England),

bitten on November 13, 1885. Two deep wounds

in the lower lip. Not cauterised. Dog certified

mad by the doctor himself.

' Widow Faurc, from the village of Alma,

Algeria, bitten on the leg on November 1, 1885
;

garments torn by the same dog, which bit the four

children known as ' of Algeria,' of whom one died in
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the Mustapha Hospital in Algiers two months after

the accident. The rabid symptoms presented by

this child were very carefully described by Dr.

Moreau, of Algiers. The prophylactic treatment was

applied to the three other children in the middle

of November.

Madame Greteau, from Bordeaux, bitten on

November 14, 1885. Two bites on the ring finger

of the right hand, one in the fleshy part of the last

phalanx, the other on the nail, which was cut in

two about its middle. Dog certified mad by Dr.

Douand. Wounds bathed with ammonia and slightly

cauterised.

' Voisenet (Noel), from Semur (Cote-d'Or), fifty

years; bitten on November 6, 1885, on both le -

by a bitch certified mad by M. Colas, V.S. Cau-

terised with the hot iron four hours only after the

bites.

'

Guichon, from Bordeaux, sixty-seven years,

bitten on November 15, 1885, on the left hand, by

the same dog which bit Madame Greteau, above

mentioned.

'

Hal/acre (Walter), from London, twenty-eight

years, bitten on the hand on November 15, 1885,

and sent to us by Dr. James 1'aget. Not seriously

cauterised. The brother of Halfacre died of hydro-
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phobia five years ago in consequence of a bite which

appeared so insignificant that it was left unnoticed.
'

Calmeau, from Vassy-lez-Avallon, bitten on the

night of November 15-16, 1885, on the abdomen,
on the thigh, on the knee

; dress and shirt in shreds.

Not cauterised at all. Bitch certified mad bv M.
Ml

Colas, V.S. in Semur. This is the same bitch

which had bit Voisenet (Noel) above mentioned.
1 Lorda (Jean), thirty-six years, from Lasse

(Basses-Pyrenees). This case is most interesting.

Lorda was bitten on October 25, 1885, but only came

to my laboratory on November 21, the twenty-fifth

day after the accident. On the same day as him-

self, and by the same dog, seven pigs and two cows

were also bitten. The nine animals have died of

rabies, the pigs after a short incubation of from

fifteen to twenty-one days. It was only after the

death from rabies of the pigs that Lorda took fright

and left for Paris.

' The first cow died thirty-four days after she

had been bitten, the second one fifty-two days after.

I am indebted for the details of these curious facts

to M. Inda, the able V.S. of Saint-Palais. One

observation of his report is specially worth noting :

the two cows had been thoroughly cauterised with

the red-hot iron immediately after the accident ; he
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underlines that particular point. I have had suffi-

ciently numerous proofs of the inefficiency of

cauterisation in certain eases, even though made

with the hot iron and immediately after the bite.

The health of Lorda is still keeping excellent. His

treatment was finished on November 28 last.'

Such is the enumeration, in the chronological

order of their arrival at my laboratory, of twenty-

five bitten persons comprised in a period of ten

days. All other periods of ten days would offer

sets of cases the enumeration of which would not

teach us more than the last one, although in each

one we might meet with one or more cases of bites

no less interesting than that of Lorda.

But I shall make short, and cite just one more

of those cases Iter a use it was the cause of great

anxiety to me. It is that of a young boy called

Jullion, living at Charonne, rue des Vignolles, No. 6,

and bitten on November 30. This child, seeing the

dog come up to him, began to cry. At this very

moment the dog thrust his lower jaw into the open

mouth of the child. One of the fangs, cutting the

upper lip, penetrated deeply into the hard palate.

meanwhile one of the teeth of the upper jaw which

had remained outside the child's mouth tearing in

between the right eye and the nose. It was here
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impossible to cauterise. This dog was certified

mad by M. Guillemard, Y.S., rue de Citeaux,

Paris.

In one case alone has the treatment failed: that

of the young girl Louise Pelletier, who died of

rabies after she had been treated. This child, ten

years old, had been bitten on October 3, 1885, at la

Varenne-Saint-Hilaire by a large mountain dog,

and brought to me on November 9 following, thirty-

seven days only after the accident, the bites being

deep and situated in the pit of the axilla and on the

head. The bite on the head was so serious and so

extensive that on November 9 it was still discharg-

ing pus and blood, although the child had all the time

been under medical care. It measured 12 centi-

metres by 15 (a centimetre is 0*39370 of an English

inch) and at one place the skin was still hanging loose.

This wound made me feel very anxious, and I asked

Dr. Vulpian to come and examine it. In the scientific

interest of the method I ought to have refused to treat

that child who had come so late and in circumstances

of such exceptional gravity ;
but I should not have

forgiven myself had I not tried everything, and

I yielded to a feeling of humanity, moved also by

the anguish and entreaties of the parents.

Premonitory symptoms of hydrophobia showed
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themselves on November 27, eleven days only

after the end of the treatment ; they became more

marked on the morning of December 1, and death,

accompanied by the most marked symptoms of

rabies, closed the scene on December 3 in the

evening.

Now arose an all-important question : which of

the two -rabies viruses had brought on death, that

of the dog-bite or that of the prophylactic inocula-

tions ? It was easy to know. Twenty-four hours

after the death of Louise Pelletier, with the authori-

sation of the parents and of the Prefet de Police,

the skull was trephined in the region of the wound,

and a small quantity of cerebral or brain matter

was taken out and inoculated intra-cranially into

two rabbits. The two rabbits were seized witli

paralytic rabies eighteen days afterwards, and both

in the same hour. After their death their medulla

oblongata was inoculated into fresh rabbits, and

these took rabies after an incubation of fifteen da\ s.

These experimental results suffice to demonstrate

that the virus which proved fatal to the girl Pel-

letier was the virus of the dog that had bitten her.

Had death been the result of the preventive

inoculations, the incubation after this second inocu-

lation into rabbits would have been seven days at

1
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most. This is established by the explanations given

in my last note to the Academy.

But although the preventive treatment in 350

cases has never once given rise to untoward re-

sults, not a single inflammatory swelling, not a

single abscess, barely a little oedematous redness

after the last inoculations, are we yet authorised in

saying that it has shown itself actually efficacious

in preventing the development of rabies after bites ?

Considering the large number of persons treated,

one eight months ago (Joseph Meister), another

more than four months since, and for the majority

of the 350 others we are authorised in saying
'

Yes,

the method has given proof of its efficacy.'

This assertion is best justified by a comparison

with the average number of cases of rabies deve-

loped after rabid bites. Works on human and on

veterinary medicine do not agree very well on that

point. The discrepancy is easily understood if we

consider what I said a few moments ago with re-

ference to the silence so often kept by families and

by medical men as to the existence of bites by

rabid animals and even as to the nature of the

cause of death, designated, wittingly at times, under

the name of meningitis, when it is well known to

have been due to rabies.
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The difficulty of getting up trustworthy statis-

tics is well exemplified by the following case : 0;i

July 14, 1885, five persons were bitten by the same

mad dog on the road to Pantin. The five persons

took rabies and died. Dr. Dujardin-Beaumetz was

thereupon appointed by the Prefect of Police to in-

vestigate the case and report to the Conseil de Salu-

brite de la Seine (Board of Health of the Seine

department) the names and all the circumstances

concerning the bites and the death of those five per-

sons. Let such a series enter into the constitution

of statistics, and at once the proportion of deaths

to bites will rise. On the contrary, let such a

series, where out of five persons bitten not one had

died, be included in it, and the proportion will

be lowered. I would place greater confidence in the

following statistics, drawn up by M. Leblanc, the

learned V.S., member of the Academy of Medicine,

and for a long time chief of the sanitary depart-

ment at the ' Prefecture
'

of Police. He was good

enough to let me have a copy of a valuable docu-

ment on the subject of which we are speaking. It

is an official abstract made by himself, and based

on the reports of the commissaries of police and

on information supplied by veterinary surgeons

managing hospitals for dogs. It covers a space of

1 2
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six years, and shows that for the department of the

Seine there were—

Year
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bitten before December 15, more than two moi

and a half since. The bites of the second hundred

date farther back already than six weeks and two

months. For the remaining 150 persons treated

or still under treatment all is going on, so far, as

well as for the 200 first ones.

It is evident, therefore, by comparison with the

most searching statistics, that a considerable number

of persons have already been snatched from death.

The prophylactic treatment of rabies after bites

is henceforth an established fact.

There is cause enough to found a special estab-

lishment for vaccination against rabies.

VIII. April 12, 1885.—Further Results of the

Method of Prophylaxis of Rabies after Bites.—On

March 1 last, I acquainted the Academy with the

results arrived at by the method of prophylaxis of

rabies after bites of rabid animals; it had at that

date been applied to 350 persons of all ages. To-

day, April 12, the total number of such persons

who have been treated or are still under treatment

amounts to 726, and can be grouped according to

nationality as follows :
—

France 505

Algeria
"l

Russia 75

England. v
'-'•'
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Italy 21

Austria-Hungary 13

Belgium 10

America (North) 9

Finland 6

Germany 5

Portugal 5

Spain 4

Greece 3

Brazil 1

Switzerland 1

Total 726

That list is made up itself of two others which

it is essential should be considered separately.

The first one comprises the persons bitten by

mad dogs ;
the second one, those bitten by mad

wolves.

The number of persons treated after bites of

mad dogs comes up to 688.

The number of persons treated after bites of

mad wolves comes up to 38.

If this distinction were left out of sight, we

should run the risk of passing erroneous judgment

on the method of prophylaxis of rabies.

The 688 persons treated who have been bitten

by mad dogs are all alive and well to-day (if we

still except the case of the girl Pelletier) . And yet

more than one-half of them have now got beyond

the dangerous stage.
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Of the 38 Eussians who have been treated or

who are still undergoing treatment and who had

been bitten by mad wolves, three have died of

rabies ;
the others are well, so far, but it is impos-

sible to foresee how they may fare ultimately,

for, as a matter of fact, there are great differences

as to their consequences, between the bites of dogs

and the bites of wolves.

Several persons have had the kindness to com-

municate to me the very authentic records of cases

of bites by mad wolves, and I think it may be

useful to give here the conclusions of then reports.

First Document.—On February 27, 170G, eight

persons belonging to the parish of Saint-Julien-de-

Civry, in Burgundy, were bitten by a mad wolf.

One of them died the same day in consequence

of the intrinsic gravity of the wounds he had

received
;

the remaining seven all died of rabies

after incubative periods which ranged from seven-

teen to sixty-eight days (17, 26, 28, 42, 44, 60,

68 days). (Borrowed from the death-register of the

parish by M. Sandre, schoolmaster, the copy certified

true by the mayor of the parish) .

Second Document.—On December 26, 1806, in

the neighbourhood of the town of Bourg, nine

persons were bitten by a mad wolf ; eight of them
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died of rabies. This case is reported by Dr. Lutil-

Thimecour, of Lyons, who mentions the duration

of incubation for one of the victims, an old woman

of sixty, Claudine Tabouet, as having been twenty-

four days.
He adds that the others died soon after,

and at short intervals. 1

Third Document.—On October 16, 1812, nineteen

persons were bitten by a mad wolf in the town of

Bar-sur-Ornain. They were all treated by Doctors

Champion and Moreau, who washed their wounds

and cauterised them with liquid muriate of anti-

mony.

Eleven of those persons died of rabies after an in-

cubation time which varied from seven, thirteen, and

fifteen days, to sixty, sixty-nine, and seventy days.

(From a communication made by Dr. Champion to

the Institut de France on September 6, 1813.)

Fourth Document.—On February 23, 1840, a

shepherd of Darbois, called Dumont, aged sixty-

four years, was bitten by a mad wolf. He died of

rabies after an incubation of thirty-two days.

(Communicated by MM. Caillebet and Mariotti.)

Fifth Document—On January 7, 1866, three

1 We have taken the liberty of altering slightly the text by in-

serting the information contained in the last six lines—which

the Bevue Scieniifique published after the date of the present

communication.—Author.
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persons belonging to the neighbouring parishes of

Nant, Alques, and Saint-Jean-du-Bruel, in the de-

partment of Aveyron, were bitten by a mad sin-wolf.

They all three took rabies and died after ineu-

bations of twenty-two, twenty-three, and thirty-eight

days respectively. (Communicated by Dr. Bom-

paire, of Millau, Aveyron.)

Sixth Document.—On October 5, 1874, in the

parish of Roehette, canton of La Rochefoucauld

(Charente), two men were bitten b}^ a mad wolf

which had just previously thrown down and torn

up a little girl.

Both men took rabies and died, after incubative

periods respectively of twenty-five and thirty days.

The little girl died of her wounds on the day she

received them. (From the newspaper Le Charentais,

October and November, 1874.)

Seventh Document.—In a letter written on March

26 last, Dr. Niepce, medical officer to the mineral-

water station of Allevard, gave to Dr. Yulpian an

account of four cases of bites by a mad wolf, in

1822. All four persons died of rabies after incu-

bations of nine, thirteen, fifteen, and nineteen days.

Eighth Document.—On May 11 and 12, 1811,

in the neighbourhood of Avallon, a mad wolf bit

several persons and a large number of cattle.
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All the persons bitten took rabies, and died on

the following dates, as seen in the death-register of

the hospital :
—

In May 1811, on the 24th, 27th, 28th, 30th

(two deaths), 31st
; and therefore thirteen, sixteen,

seventeen, nineteen, and twenty days after the bites.

(Copied from the registers of the hospital of the

town of Avallon, department of Yonne.)

By adding together those eight documents we

get a percentage of deaths after the bites of mad

wolves of eighty-two per cent. ; and, in six cases out

of the total of eight, there were as many deaths as

there were persons bitten. Were we to apply the

same percentage of deaths to the nineteen Eussians

from Smolensk whose treatment is now ended, and of

whom sixteen are leaving to-day for Eussia, it is

not three deaths from rabies that we should have

had to deplore, but fifteen or sixteen. It is beyond

doubt that the treatment must have shown itself

efficacious for the majority of them.

Yet more : the consensus of opinion in Eussia

is that every person bitten by a mad wolf is in-

evitably doomed to death by rabies.

The facts just recorded show :

1. That the incubation of rabies in man, fol-

lowing upon bites of mad wolves, is often very
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short, considerably shorter than the incubation

after bites of mad dogs.

2. That the death-rate after bites of mad wolves

is considerable when compared with the death-rate

after bites of mad dogs.

Those two propositions find sufficient explana-

tion in the great number, the depth and the seat

of the wounds made by the wolf, which fastens

itself to its victim, often attacking him on the head

and face. The necropsy of the three Eussians who

succumbed at the Hotel-Dieu and the inoculation

into dogs, rabbits, and guinea-pigs of the medulla

oblongata of the first one of them who died, show

that wolf-virus and dog-virus are sensibly of the

same strength, and that the difference between

wolf-rabies and dog-rabies is owing in the main to

the number and nature of the bites.

Those facts have induced me to investigate

whether the method might not be usefully modified,

after wolf-bite's, by inoculating larger quantities of

the vaccinating virus and at shorter intervals of

time. I shall later on acquaint the Academy with

results.

In any case, and after wolf-bites in particular,

it is well to come for prophylactic treatment as

early as possible. The Smolensk Eussians were six



124 //YDR0PH0B1A

days on the way, and only arrived at the laboratory

fourteen and fifteen days after they had been bitten.

It would therefore have been possible, at a stretch,

to commence their treatment eight days earlier, and

it is now impossible to say what difference that

might have wrought for the three who have suc-

cumbed.

IX. November 1, 1886.—New Communication on

Rabies.—On October 26, 1885, I acquainted the

Academy with a method of prophylaxis of rabies

after bites. Numerous applications on dogs had

justified me in trying it on man. As early as

March 1, 350 persons bitten by dogs undoubtedly

mad, and several more by dogs simply suspected

of rabies, had already been treated at my laboratory

by Dr. Grancher. And in consideration of the

happy results obtained it appeared to me that it

had become necessary to found an establishment for

anti-rabic vaccinations.

To-day, October 31, 1886, 2,490 persons have

received the preventive inoculations in Paris alone.

The treatment was in the first instance uniform

for the great majority of the patients, notwith-

standing the different conditions presented by them

as to age, sex, the number of bites received, their

seat, their depth, and the time which had elapsed
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since the occurrence of the accident. It lasted ten

days, the patient receiving every day an injection

prepared from the spinal marrow of a rabbit, begin-

ning with that of fourteen days' and ending with

that of five days' desiccation.

Those 2,490 cases are subdivided according to

nationality in the following manner :
—

Russia 191

Italy 165

Spain 107

England 80

Belgium 57

Austria 52

Portugal 25

Eoumania 22

United States 18

Holland 14

Greece 10

Germany 9

Turkey 7

Brazil ......... 3

India 2

Switzerland 2

France and Algeria 1,726

The number of French persons has been con-

siderable, amounting to 1,726, and it will be enough

to confine ourselves to the category formed by them

as a basis for discussing the degree of elricacy of

the method.

Out of the total 1,726 cases treated, the treat-
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ment has failed ten times—namely, in the following

cases :
—

The children : Lagut, Peytel, Clediere, Moulis,

Astier, Videau.

The woman : Leduc, seventy years old.

The men : Marius Bouvier (thirty years) , Clergot

(thirty), and Norbert Magnevon (eighteen).

I leave out of count two other persons, Louise

Pelletier and Moermann, whose deaths must be at-

tributed to their tardy arrival at the laboratory,

Louise Pelletier thirty-six days, and Moermann

forty-three days after they had been bitten.

We have therefore ten deaths for 1,726 cases,

or 1 in 170 ; such are, for France and Algeria,

the results of the first year's application of the

method.

Those statistics, taken as a whole, demonstrate

the efficacy of the treatment, as proved further

by the relatively large number of deaths which

occurred amongst bitten persons who had not been

vaccinated. We may state as a fact that of all

French people bitten by mad animals in this year

1885-1886, very few were those who did not come

for treatment to the laboratory of the Normal

School. And yet, out of that small minority,

there have been, to my own knowledge, no less than
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seventeen deaths by rabies. I give them in a foot-

note. 1

1
1. The mayor of Tourcoing acquaints me with the death

from rabies on December 12, 1885, of a child called Saumyn

(Francois). He was bitten on the same day and by the same dog

as Mesiaux (Jacques-Louis) in November 1885. Mesiaux was

treated at my laboratory and is still in good health, but they had

neglected to send on Saumyn.
2. Four children belonging to the convent of Alma, near Algiers,

were bitten on August 31, 1885. One of them, not treated by the

inoculations, died of rabies in the civil hospital of Algiers. The

remaining three 'were vaccinated in November 1885, and are still

well.

3 & 4. The husband and father-in-law of Celine Lagaz, of the

parish of Vooray (Haute-Savoie), not vaccinated, died of rabies

within the same week. Celine Lagaz was vaccinated in November

1885, and is still well.

5. Harembure, surnamed Larralde, not vaccinated, died of

rabies on January 21, 1886, at Amoratz-Laccos, in the Basses-

Pyronees.

6. Malandaii1
(Ernest), from Daubeuf-Serville (Seine-Infe-

rieure), came for treatment in August 1886, after he had seen a

woman belonging to the same parish, and who had been bitten by

the same dog and on the same date as himself, die of rabies.

The woman had not been inoculated ; he is still alive and well.

7. Henri Riffiondi, an Italian, died of rabies last April, in the

Beaujon Hospital. In the month of February preceding he had

received a slight wound from a mad dog, and, imprudently judging

that he was in no danger, did not come for treatment.

8. Widow Busson, from Voujancourt (Doubs), and still alive,

applied for treatment after she had on June 17 seen one of her

neighbours die of rabies.

9. M. Jamin, the father, belonging to the department of La

Sarthe, was bitten on June 25 ;
he was not inoculated, and showed

the first symptoms of rabies on August 7 following. Whereupon
his son Henri Jamin, Alfred Moermann, and Marie Touchard. who

had all three been bitten on the same date as Jamin the father,
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The following document forms a natural appen-

dix to our statistics :

The number of persons who die of rabies in

the Paris hospitals is very accurately known, par-

ticularly so for the last five years.

By order of the Prefect of Police, every case of

rabies presenting itself in any one of the Paris

hospitals is at once reported by the hospital man-

ager to Dr. Dujardin-Baumetz, member of the

Board of Hygiene and of Salubrity of the Seine,

who has charge to investigate and send in a report

to the Board. It is thus accurately known that

in the last five years sixty persons have died of

rabies in the Paris hospitals ;
on an average twelve

yearly. No one year has been exempt from such

deaths, more or less numerous. Last year they

amounted to twenty-one. Now, since November 1,

left for Paris, where their treatment was begun on the forty-third

day after the accident. After this tardy arrival, and in spite of

the treatment, Moermann took rabies and died.

In addition to those nine persons, there have also died of

rabies in Marseilles, the young girl Masson ; in Paris, at the

Hutel-Dieu, the man Baffin; the policeman Carpier; Jules

L'Hote ;
a child from Vervins ;

Mile. Ganet, who died in the

train, tardily coming up to the laboratory for treatment.

Drs. Tueffard and Beucher have, in addition, informed me of

the death from rabies of two persons who had not undergone the

preventive treatment.

Total : 17 persons, not inoculated, who have died of rabies.
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1885, when the preventive treatment began to be

applied at my laboratory, only three persons have

died of rabies in the Paris hospitals, of whom two

had not been inoculated,
1 and the third who had

been treated had yet not received the intensive and

repeated treatments of which I shall speak in a few

moments. 2

On studying the preceding facts we find that

the larger number of those who succumbed, not-

withstanding that they had been treated, were young

children and had been bitten on the face. They had

only received the simple treatment. I have now

become convinced that this treatment may occasion-

ally prove insufficient, for such severe bites especi-

ally. Unfortunately, such a conclusion could only

be come to gradually and after a long time, pro-

tracted delays being necessary before concluding,

owing to the exceptionally long incubation of rabies

in certain cases.

The case of the Smolensk Russians gave us a

first indication.

Dr. Grancher and myself were very much dis-

tressed on seeing three of the nineteen Russians

who had been bitten by a mad wolf die of rabies

1 Raffin (H6tel-Dieu) ; Riffiondi (Beaujon Hospital).
2
Clerjot (Tenon Hospital).

K
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in the Hotel-Dieu, the first one while still under

treatment, the two others a few days after their

treatment was ended. Were, then, the remaining

sixteen going to die also ? Was the method thus

proving powerless against wolf-rabies ? Remember-

ing, then, that all the dogs that I had successfully

vaccinated had received, as a last preserving ino-

culation, the virulent marrow taken out of the

rabbit on the same day, and also that the first

person vaccinated, J. Meister, had completed his

treatment with a marrow dating from the previous

day only, we submitted the sixteen Russians to a

second and then to a third course of treatment,

including each time the freshest marrows, those of

four, three, and two days.

It is very likely to those repetitions of the

treatment that we must attribute the cure of those

sixteen Russians. This morning again I have re-

ceived a telegram saying they are still hi excellent

health.

Encouraged by those results, and also by cer-

tain new experiments of which I shall give the de-

tails further on, I have modified the treatment and

made it more rapid and more active for all cases, and

more rapid and energetic still for bites on the face,

and for deep and multiple bites on exposed surfaces.
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And actually, for bites on the face or head, and

deep bites on the limbs, we precipitate the inocula-

tions and come promptly to the freshest marrows.

Thus, on the first day, inoculate marrows of

twelve, ten, and eight days at 11, 4, and 9 o'clock ;

on the second day, marrows of six, four, and two

days at the same hours
;
on the third day, the one-

day old marrow. Then begin the treatment again

on the fourth day with marrows of eight, six, and four

days ;
on the fifth day use the marrows three and two

days old ;
on the sixth day, the one day old marrow

again. On the seventh day again the four days old

marrow ;
on the eighth day, the three days old

marrow ;
on the ninth day, the two days old mar-

row
;
on the tenth day, the one day old marrow.

In that manner give three courses of treatnu nt in

ten days, carrying each one of them up to the

freshest marrows.

If the bites have not yet healed up, or if the

patients have only come up tardily for treatment,

we often enough, after allowing them two or more

days' rest, begin anew the same courses of treat-

ment until we have reached the fourth or fifth

weeks, which are the dangerous period for children

bitten on the face. 1

1 For cases in which the bites are multiple and very severe,

k 2
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This new mode of vaccination has been applied

for the last two months in all very severe cases, and

the results are so far extremely favourable. It will

be sufficient, in order to show the correctness ofmy
assertion, to compare on the one hand the circum-

stances of the bites and inoculative treatment of the

six children whom the simple treatment failed to

save, and on the other hand those relating to ten

children who were bitten quite as severely in the

month of August last, and who received the intensive

treatment.

The dangerous period rarely lasts beyond the

fourth or sixth week for children bitten on the head

and face, and I am, therefore, confident that those

ten children have already got beyond the reach of

the disease.

This new treatment has been naturally followed

by an increase of work. Dr. Terrillon, professeur

agrege at the Faculty of Medicine ; Dr. Eoux, sub-

manager of my laboratory ;
Dr. Chantemesse, hos-

pital-physician, and Dr. Charrin, have all lent Dr.

Grancher and myself their most zealous collabora-

tion.

the first treatment might be finished in a single day, and then re-

peated on the following days. Experiments on dogs would justify

such a practice. In Russia such exceptionally severe wounds are

frequent enough, inflicted by wolves or even by dogs.
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It now remains for me, finally, to give to the

Academy the results of certain new experiments on

dogs.

Some had objected to our human vaccinations

after bites, as usually practised, and based in the

main on the vaccination of dogs before bites, that

the immunity of animals had not been sufficiently

demonstrated after they had previously and with

certainty been infected with the virus of rabies.

The objection is sufficiently answered if we succeed

in producing the refractory state in dogs after tre-

phining and infra-cranial inoculation of the virus of

ordinary canine madness, this being the most certain

and unfailing mode of infection.

My first experiments on this particular point

date from the month of August 1885. Success had

at that time been but partial. I resumed the expe-

riments within the last few months, as soon as the

organisation of the new treatment gave me the time.

The}7
prove successful on the following conditions :

the vaccination must begin soon after the infective

inoculation, as early as the next day, and must be

carried out rapidly, giving the whole series of pro-

phylactic marrows in twenty-four hours or less ;

then repeat the treatment once or twice, giving one

inoculation every two hours.
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If Dr. von Friseh (of Vienna) was not successful

in this order of experiments, his failures must be

attributed to the fact that he used the slow process

of vaccination. In order to be successful, it is ne-

cessary, I repeat, to act promptly, to vaccinate the

animals in a few hours and then to revaccinate

them. We might formulate in the following manner

the conditions of success or of failure in those expe-

riments : the success of animal vaccination after

their intra-cranial infection depends upon the ra-

pidity and intensity of that vaccination.

The immunity conferred under such conditions

is the best proof of the excellence of the method.

This is the last of M. Pasteur's communications

to the Academy on the subject of rabies. We have,

however, one more note from him published in the

first number of the monthly
' Annales de l'lnstitut

Pasteur,' addressed to the editor, Prof. Duclaux,

and dated from Bordighera, in Italy, December 27,

1886. WT

e shall give here a translation of those

portions of the letter which refer to the mode of

action of the prophylactic inoculations; the re-

mainder will come more naturally under the head-

ing of statistical results further on :
—
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What idea can we form as to the cause of the

immunity conferred by the method of prophylaxis

after bites ? On first thought it appears very

natural to suppose that the intensity of the virulence

of the rabid marrows diminishes progressively, and

is at last all lost by their stay in a dry atmosphere

at a temperature of 23° C. to 25° C. (about 75° F.).

This would then lead to the belief that the method

was based on the use at first of a virus without any

appreciable degree of virulence, then of one with a

feeble degree of virulence, and finally stronger and

stronger ones. Notwithstanding the reserves I had

made in that connection in my note of October 26,

1885, to the Academy of Sciences, that explanation

seems to have very generally prevailed. It has

been frequently expressed. All appearances are in

favour of it, I must confess, seeing that rabid

marrows, dried at 23° C. to 25° C, and then inocu-

lated intra-cranially into rabbits, give rise to rabies

in them after periods of incubation the length of

which varies directly with the time of exposure in

the dry atmosphere. In the practical application

of the method it does seem then that the first non-

virulent marrows are followed by progressively

more virulent ones. But experimentation shows,

I believe, that those delays in the time of incubation
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are a result of the diminution in quantity of t

!

rabies virus which is dying out rather than a dimi-

nution in the degree of its virulence. Suppose,

for instance, we take some virus from rabbits with

protracted incubation periods
—

protracted to one

month and even more—and inoculate it by tre-

phining into healthy live rabbits, we in all cases at

once reproduce our seven days' incubation rabies. 1

The rule is absolute. In practice, then, it does not

seem that we have to deal with weaker and then with

progressively stronger viruses, but rather with a virus

of unvarying intensity, ruled indeed by the law

which will have it so, that the duration of incubation

varies inversely with the quantity inoculated, the

1 It might be objected to the hypothesis I am propounding

that the splenic fever vaccine fluid resumes all its virulence when,

by accident, it causes the death of a sheep or cow. It might also

be argued that the heated splenic fever germ, which becomes

vaccinal at 55° C, recovers its virulence by one single culture. It

will be worth while, nevertheless, to try and see if the refractory

state can be produced by inoculations of very small quantities of

fully virulent rabies virus, and daily increasing the dose. I may
at once say, however, that this process is not vaccinal in the case

of splenic fever. The sheep thus treated are not rendered refrac-

tory ; they are killed, although more slowly than by inoculations

of larger quantities.

Let us not lose sight, finally, of the very original and very

fruitful theory put forward by Mr. Metschnikoff. Does the vac

cinal matter, supposing it to exist, reside in the dead micro-

organisms ?
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virus remaining the same. Thus, the smaller the

quantity used the longer the incubation, and vice

rend.

The facts agree better with the notion of a

vaccinal matter which we may suppose associated

with the rabies microbe, the latter preserving its own

virulence intact in all the drying marrows. But

the process of desiccation destroys the microbe

itself progressively and more rapidly than it de-

stroys the vaccinal matter. This opinion is further

supported by the following facts :

All methods for the inoculation of rabies, with

the sole exception of subdural inoculation after

trephining, sometimes, we might almost say often,

give rise to a rabies-refractory state without any

previous apparent symptoms of an attenuated form

of the disease. I could quote numberless instances,

but a few will suffice.

1. On February 12, 1885, six healthy dogs re-

ceive under the skin of the abdomen a hypodermic

syringeful of sterilised broth holding in suspension

portions of the triturated medulla oblongata of a

dog which had recently died of rabies in the Alfort

Veterinary School. On March 6 one of the six

dogs takes furious rabies, with well-marked rabid

bark.
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On March '24 the remaining five dogs are still

well and receive intra-cranial inoculations of the

virus of ordinary street madness. Three of the

five dogs developed rabies on April 4, 5, and 10,

whilst the two others remained refractory, a state

for which they were owing, evidently, to the sub-

cutaneous inoculations they had received on Feb-

ruary 12.

2. On July 23, 1886, seven new dogs are in-

oculated under the skin of the abdomen, receiving

each a syringeful of the sterilised broth holding in

suspension part of the medulla of a rabbit belong-

ing to the forty-seventh passage through rabbits.

The first rabbit of the series had been infected with

the virus of a dog which had died of ordinary canine

madness.

On August 5 following, two of the seven d

show symptoms of dumb-madness, and lie down

without attempting to bite and voiceless. On the

following day the same symptoms develop them-

selves in a third dog, in a fourth one next day. in

a fifth on August 10, in a sixth one on August 25.

The seventh dog does not fall ill either in August

or in September. In order to ascertain whether he

is now refractory in consequence of the inoculation

received on July 23, he is trephined andreceives on
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the surface of the brain a quantity of the virus of

an ordinary mad dog. He does not evince any

signs of uneasiness, and remains well all through

the succeeding months. He is refractory.

3. On July 31, 1886, seven new dogs receive

under the skin of the abdomen the ordinary injec-

tion prepared from the medulla of an ordinary mad

dog. Five of those dogs took rabies
;
the first one

on August 17, biting madness, with paralysis of the

hind quarters, the second one on August 19, the

third, fourth, and fifth on August 28 and Septem-

ber 3, all four taking dumb-madness. The remain-

ing two are still well at the end of September, at

which date they both receive intra-cranial inocula-

tions with the virus of ordinary street-dog rabies.

Several months later they are still keeping perfectly

well. They had, therefore, been rendered refractory

by the inoculations made on July 31.

4. On January 23, 1885, six new dogs receive

under the skin of the abdomen the half of a hypo-

dermic syringeful of the broth holding in suspen-

sion the triturated medulla of a rabbit belonging to

the sixty-sixth passage of the rabbit series. Five

of those dogs took dumb-madness on the eleventh,

twelfth, and thirteenth days following. The sixth

dog resisted this inoculation and subsequently
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showed itself refractory, owing to that same inocu-

lation of January 23.

5. On July 13, 1S86, seven new dogs receive

under the skin of the abdomen two syringes each

of the virus prepared from a rabbit belonging to

the 118th passage of the rabbit series.

On the 20th of the same month one of them

takes paralytic madness and lies down motion-

less, although still trying to bite a stick thrust at

him.

The remaining six dogs resisted the infection.

They were later on all six submitted to the test :

subdural inoculation with the virus of ordinary dog

madness. Four of them still remained refractory,

an effect due to their first inoculation on July 13.

The other two took paralytic rabies, but only

thirty, twenty-seven, and twenty-eight days after

their intra-cranial inoculation.

The case of the last two dogs shows that their

inoculations of July 13 had not made them com-

pletely refractory; it shows also that they were

partially vaccinated, if we remember that intra-

cranial injection of the virus of ordinary dog rabies

reproduces the disease in a much shorter time than

twenty-seven and twenty-eight days. I am led to

the belief that they were sufficiently well vacci-
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nated to escape infection after bites of ordinary

mad dogs.

6. On August 28, 1886, two new dogs receive

under the skin of the abdomen ten syringes each of

the virus prepared from a rabbit of the 122nd pas-

sage through rabbits. On the following da}'s the two

dogs give no signs of any discomfort. In order

to know if they have been made refractory, they

are trephined and inoculated subdurally with virus

prepared from a rabbit just dead after infection

from an ordinary mad dog. As a test experiment

to verify the virulence of this virus, a new live

rabbit is also inoculated with it at the same time

as the two dogs. This control rabbit takes rabies on

the sixteenth day after its inoculation, but the two

dogs remain quite well and continue so for several

months.

I could still give a very large number of such

cases of acquired immunity after subcutaneous in-

jections of any sort of rabies virus. It may seem

strange that rabies is not produced, in certain cases,

after such inoculations, if we consider that the

quantities injected are relatively large, whilst an

extremely small fraction of the same, if injected

under the dura-mater, never fails to give rise to the

disease. But what is much more surprising is the



M. PASTEUR'S COMMUNICATIONS 145

production, in many cases, of an absolutely refrac-

tory state, and that without the previous appearance

of any morbid phenomenon at all. Is not this last

fact better explained by the action of some sort of

vaccinal matter accompanying the rabies-microbe

rather than by the action of the microbe itself ?

It is true that the refractory state is not brought

on in every case, but it is easy to understand that,

for many reasons, the vaccinal matter, granting its

existence, will not under all circumstances be able

to produce its effects before the microbe has fixed

itself in some point of the organism favourable to

its development.

How, again, can we understand, except by ad-

mitting the existence of a vaccinal matter, the last

experiment cited—namely, two dogs receiving under

the skin ten syringes each of the very virulent virus

of the 122nd passage through rabbits, and at once

rendered refractory to rabies? The large quantity

of rabies microbes introduced under the skin must

have reached the nervous system, and develop* id

here and there in it, unless there was also injected at

the same time some substance capable of travelling

more quickly to that same nervous system, which it

places in such a condition that the microbe can no

longer be cultivated in it. It is easy to see, too,
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that such experiments will not always be successful,

but that rabies will often declare itself. For we

must grant that in many cases the microbes will
'

be able to fix themselves in some point which had

not yet been preserved by the vaccinal matter.

• It might be asked why intra-cranial inoculation

invariably produces rabies and never the refractory

state. It would not be a sufficient answer to say

that by that process the virus is in all cases brought

at once in immediate contact with the encephalon.

For, as a matter of fact, the massive hypodermic

inoculations must in a large number of cases have,

quite as directly as by the intra-cranial inoculation,

conveyed the virus and its figured elements to the

encephalon by the venous or lymphatic channels.

The real difference between the two modes of inocu-

lation appears to me to consist in this circumstance,

that subdural inoculation never introduces into the

system more than a very minute quantity of virus,

and, therefore, also of vaccinal matter, not enough

to produce the refractory state, whereas for hypo-

dermic injections the quantities used have always

been much more considerable.

Dogs bitten by mad dogs do not always take

rabies. That is a well-known fact. Such bites,

like the subdural inoculation, can only introduce
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into the system very small quantities of virus and

of vaccinal matter. I have often made experiments

for the purpose of ascertaining whether such bitten

dogs which had not taken rabies had all the same

become refractory to the disease : in every one of

the cases tried the animal developed rabies when

inoculated on the brain with the virus of an ordi-

nary mad dog.

I have also made a large number of experiments

with the object of seeing whether rabies was not

oftener produced after hypodermic injection of

relatively small than of larger quantities of rabid

medullas of rabbits belonging to a series of pas-

sages. The comparison was made, as a rule,

between inoculations of one-fourth, one, two, and

ten Pravaz syringes. The general showing of the

experiments has often been : 1, that rabies appeared

to declare itself oftener after injection of one-fourth

of a syringe than of one or several syringes; 2,

that in those cases where rabies was not produced,

the refractory state was oftener brought on by the

use of large than of small quantities.

The following experiment would decisively de-

monstrate the existence of a vaccinal substance in

the spinal marrows of rabbits which had died of

rabies. One would have to prepare a set of mar-

1. -i
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rows, by desiccation, which should be absolutely

non-virulent, and yet capable still, when inoculated

into dogs, guinea-pigs, and rabbits, of rendering

them refractory to rabies. This could be realised

on the assumption that the microbe lost all viru-

lence before the vaccinal matter did its power of

prophylaxis.

A considerable number of experiments have

already been made in that direction. Several of

them did not lead to any very definite conclusions ;

in several cases the marrows experimented on were

still slightly virulent. In others the inoculation of

marrows which had lost all virulence failed to give

the desired result—namely, the refractory condition

of the animals inoculated with them. But on

several occasions, also, I obtained sets of marrows,

any one of which could be inoculated into rabbits

after trephining without giving rise to rabies, even

after intervals of two and three months
;
and yet

those same marrows when inoculated into dogs and

guinea-pigs rendered them refractory.

I have since renewed those experiments, and

tried new sets of marrows, but have not this time

been successful
; and, being now far from my first

successful results, doubts have arisen in my mind

as to the accuracy of certain of my experiments
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which 1 had considered as unimpeachable, and I

have resolved to begin them again whenever I shall

have the leisure. They are experiments of long

duration, which might well be repeated by certain

managers of stations for rabies-vaccination, better

than myself, perhaps, able to devote to them the

necessary time. Success in these experiments must

consist in the use of marrows dried at a tempera-

ture as near as possible to the one which does away

with all virulence in the rabies microbe. If after

suspension in dry air at a temperature of 25
=

C.

(77° F.) our marrows are found to have lost all

virulence, they are the proper ones to use, begin-

ning the inoculations with those even of six, seven,

and eight days' desiccation.

The interest of possible vaccination by means

of non-virulent marrows is self-evident, and need

hardly be pointed out. It would both constitute a

first-rate scientific fact and a priceless improvement

on the present method of prophylaxis of rabies.

I should like, before closing this already long

letter, to speak of a last point of great importance.

Certain facts indicated in my note of October

26, 1885, and also the easts of dog-inoculations

which I have related in the course of the present

letter, give us .some idea of the profound changes
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wrought in the properties of the virus of ordinary

canine madness by successive transfers a large

number of times through rabbits. Those changes

are evidenced in various ways ;
thus we may con-

sider only the duration of incubation in the rabbits

successively inoculated. At the beginning, after a

first passage from the ordinary mad dog to the

rabbit, the average incubation is fifteen days. For

this first passage into the rabbit, from any race of

dog, provided only the animal has died of ordinary

canine madness, I have never seen the incubation

go below eleven days, and incubations of eleven

and of twelve days are altogether exceptional ;
but

after a large number of such passages have been

made from rabbit to rabbit, the incubation goes

down to eleven days, then to ten, nine, and eight

da}
T
s in succession, remaining long enough at the

last period. Long before reaching the 80th • or

the 100th passage, the incubation has already

lowered to seven days, without ever, even as an

exception, going back to eight days. It remains a

long time at seven days, only going down occasion-

ally to six days. It is still seven days at the

present time after the 133rd passage. Can we,

then, conclude that in this direction, at any rate,

the virus of rabies has come to a fixed point ? Or
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will the duration of incubation go down perma-

nently to six days when the succeeding passag

have reached far enough, in our races of rabbits, at

least ? Experience alone can decide the question.

The further we go from the initial virus of a

series, and from the first serial rabbits, the less

does the virus, hypodermically inoculated, become

capable of reproducing the disease, especially so if

large quantities are injected, whilst still, all the

same, procuring the refractory state, as I have

shown previously.

Finally, my dear Duclaux, I may add a few

words on the duration of the immunity conferred

to our vaccinated dogs. As you are aware, I have

at Yilleneuve-l'Etang a large kennel, where I have

kept for two years now a considerable number of

dogs which I had rendered refractory to rabies.

At the end of their first year I tried on a group of

them the criterion inoculation by trephining and

injecting the ordinary street dog virus. Eleven of

them out of fourteen resisted. This year again I

^tried the same experiment on six more which had

been vaccinated two years previously ; four out of

six came out immune, and one of the two which

did take rabies must have been partially vaccinal d

still, for it presented an incubation of twenty-eight
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days ;
for the second one the incubation was twenty-

one days. Both might, perhaps, have received

with impunity the bites of ordinary mad dogs.

With regard to the four refractory ones, the point

is undoubted, as we know.

Postscriptum.—I think it will be useful to add in a

postscript the following lines which I copy from a note

which was recently given to me in Paris by Mr.

Helmann, the present manager of the laboratory created

in St. Petersburg for the treatment of rabies by the en-

lightened zeal of Prince Alexander of Oldenburg.
' Thanks to the initiative of H.I.H. Prince Olden-

burg,' says Mr. Helmann,
' our operations on rabies

were begun in the month of November 1885 with virus

taken from a mad dog which had bitten an officer, who
had himself been sent to M. Pasteur in Paris, there to

undergo the preventive inoculations. With the same
virus I inoculated three rabbits

;
two of them took

furious rabies, which was again the form reproduced
when new rabbits were inoculated from the first ones.

It was impossible to obtain a case of paralytic rabies,

whether by intra-cranial or subcutaneous inoculation,

with a small or with a large quantity of virus, whatever

also the race or the sex of the rabbits, whether the virus

was taken from the medulla oblongata or spinal marrow.
' After the twelfth passage, however, there was occa-

sionally now and then a case of paralytic rabies, and
from the twentieth passage onward, one-half of the

rabbits took the paralytic form
;
but it was found im-
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possible from one of those paralytic rabbits to reproduce

the furious form in rabbits. At the present moment I

have reached the twenty-fifth passage, and the incu-

bation is from eight to eleven days, varying with the

quantity of virus inoculated. I had, as an exception, a

case of prolonged incubation. A rabbit which had b<

inoculated on the brain on February 21, only took

furious rabies on June 7 following.
1 A second one,

inoculated on March 8, subcutaneously, fell ill on

September It!. . . .'

The following description of furious rabies in the

rabbit is very graphic, and applies generally even to our

own varieties of rabbits :

' The symptoms of furious rabi< s.'says Mr. Helmann,
' are sufficiently characteristic. At the beginning the

rabbit hides itself, and its ears begin to tremble
;
soon

after it begins to plough the floor with its fore-paws

and dashes itself about with so much violence that it

often bruises its nose and forehead. After the period

of excitement is over there comes on a stage of reaction,

during which the animal remains motionless. If worried

it will still make a few jumps, but soon go back again into

its torpid rest, more especially so if the disease is near

drawing to a close. When the excitement and agitation

at their highest, certain rabbits occasionally sin

Paralysis sometimes supervenes before death, but iu\< <•

lasts more than a few hours. . . .

' If this inoculation, after trephining, gave this long incuba-

tion of three months and a half, it must have been owing to

fact that an extremely small quantity of virus only was ct

on the surface of'the brain.
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' Several rabbits which were inoculated after tre-

phining in March last, with viruses dried at 35° C. (95° F.)

for twenty-four hours, are still to-day in excellent health.

At 35° C. the virus loses all virulence in twenty-four

hours.

' In March also I inoculated four dogs with virus

dried at 35° C. In June they were re-inoculated with

virus dried at 23° C. (73'4°F.) Then again they re-

ceived marrows of ten, nine, eight, seven, six, five, four,

three, two, one day's desiccation. On July 81, two of

the dogs were trephined and inoculated on the brain

with fresh virus taken from an ordinary mad dog. The

four dogs are still now in perfect health, and I consider

them as refractory.
' In June 1886, H.I. IT. Prince Alexander of Olden-

burg brought back from M. Pasteur's laboratory two

rabbits, belonging to the HGth and 117th passages.

We at once set to work with the virus prepared from

those two rabbits.

' On July 13, 1886, in presence of Messrs. Perdrix and

Loir, the preventive inoculations in the human subject

were begun, and on November 8 following, 118 bitten

persons had already been inoculated. Out of that

number one only, an old man over seventy years of age,

died, after he had been submitted to the ordinary treat-

ment inclusive of the third day marrow. He had re-

ceived numerous and deep bites on both hands, and the

period of incubation was very short, twenty days only.
' One hundred and thirteen of those 118 persons had

been bitten by dogs, five by cats. . . .
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' In order to ascertain whether the animals which had

bitten our patients were really mad, inoculation experi-

ments were performed on rabbits and on guinea-pigs.

Out of forty-five dogs and five cats brought to the labora-

tory, some alive, some dead, forty-three dogs and two

cats were found to be rabid, as verified by the successful

intra-cranial inoculation of the virus taken from them

into rabbits and guinea-pigs.'

The next three pages arc given in a foot-note to the

same article :

Many Russians had come to Paris for treatment who

had been bitten by mad wolves or by mad dogs. I had

thus had an opportunity in their cases of seeing how

desperate such bites often are in Russia, and how short

their incubation. I had accordingly written to Dr.

Gamaleia, advising him, as an exception, to give all the

inoculations in twenty-four hours. The following ex-

periments justified me in giving such an advice :

On each of the following days, August 10, 12, 14,

and 20, 1886, two new dogs were vaccinated, each

animal receiving the whole set of marrows in the course

of twenty-four hours. Thus :

On August 10 at 8 a.m. an inoculation under the

skin of the abdomen of a full syringe of the fourteen

days old marrow, diluted in sterilised broth.

On the same date—-

At 10 a.m. a syringeful of the 12 days old marrow

„ 12 a.m. „ „ 10

, 4 p.m. „ ,,
<;
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On August 11—
At 8 a.m. a syringeful of the 2 days old marrow

,, 10 a.m. „ „ „ „ (i.e. a fresh marrow.)

On August 12 same series repeated on two new

dogs—namely, inoculations with the marrows from 14 to

days old, every two hours, at 8 a.m., 10 a.m., 12 a.m.,

and 2 p.m., 4 p.m., and G p.m.
;
and on August 13, at 8

and 10 a.m. with the marrows of 2 days and days.

On August 14, repetition of same experiment on two

new dogs with marrows from 14 to days, every two

hours, except the two last, which were given in the fore-

noon on August 15.

On August 20, finally, same series tried on two new

dogs in identical conditions, and ending therefore on

the 21st in the forenoon.

We thus had four series of two dogs each, which had

all received the whole set of marrows from 14 to days
in the space of eighteen hours only.

The eight dogs were soon after tested as to their re-

fractoriness to rabies, the two first ones as early as

August 12, thirty hours only after their last inoculation
;

those of August 12, 14, and 20, were tried on August 25,

after thirteen, eleven, and five days. Therefore, the

test experiment consisted, for every one of them, in an

inoculation on the surface of the brain, after trephining,

of the virus taken from an ordinary street mad dog.

Four only of those mad dogs died of rabies, one of

the four belonging to the set of August 12 taking the

furious and biting form of rabies. Of the other three,

one belonged to the set of August 10, the last two
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were the two dogs of August 14
;
the two animals of

August 20 remained well.

I ought to say that the second dog of August 10

became very weak in the hind quarters on the 28th and

29th of the same month, but he finally recovered from

those first symptoms of paralysis, and by September G

ate well and was all right again. Its fellow of August 10

was very agitated and weak in the hind quarters as early

as August 26, neither barking nor prone to bite. It

died completely paralysed on the 30th of the month.

It is probable that a second and perhaps a third set

of vaccinations would have rendered all the eight dogs

refractory. In any case, even that partial success, four

dogs out of eight made proof against rabies by a set of

vaccinations effected in eighteen hours only, demon-

strates that, notwithstanding the rapidity of its applica-

tion, the method is capable of very great efficiency.

Another demonstration that the inoculations are

capable of rendering dogs rabies-proof in a short space
of time is furnished by another kind of experiment, in

which we invert the order of the two operations and

inoculate the infective virus on the brain before we
vaccinate.

On September 8, 188(5, four new dogs are trephined
and inoculated on the brain with the bulb of a do<i

which had recently died of rabies, and which had itself

been inoculated from an ordinary street mad dog.

On the following day, Septemper 9, the) received

under the skin a full syringe of the marrows of fourteen,

twelve, ten, eight, six, four, and two days ;
on the 10th
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they received the marrows of two and days, at eight and

at ten o'clock in the morning.

Two of those four dogs hecame mad on the four-

teenth and on the twenty-ninth days after they had

been trephined ;
the second one had, therefore, been at

least partially vaccinated. The other two remained per-

fectly refractory.

We may note in passing that it would be difficult to

find more convincing proof of the possibility of rendering

dogs refractory to rabies, and by extension man himself,

than that afforded by the details we have just given con-

cerning those twelve dogs ;
it is well in that connection

to remember that intra-cranial inoculation of the virus

of rabies reproduces the disease in animals with the

utmost constancy.

There are no bites which, in point of gravity, can be

compared with intra-cranial inoculation after trephining.
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CHAPTEK III.

TECHNIQUE OF THE METHOD.

We shall now proceed to give an account of the

technique of the method of preventing rabies after

bites. We give it from what we have seen ourself

and as applied at the present day.

The Mad Dog and the Mad Babbit.

Suppose a mad dog which has either been

killed or which has died of the disease itself. We
shall start from it in the preparation of our rabbits

and then of our prophylactic viruses.

The first thing is to take out the brain and the

medulla oblongata of the animal, as cleanly as pos-

sible. Lay them on a clean plate, with the basal

surface upwards. Whatever parts have to be

touched or handled should first be wrapped up in

paper. The nervous matter ought only to be

handled with the help of flamed sterilised instru-

ments : dissecting forceps, scalpels, curved-bladed
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scissors. The free end of the medulla is grasped

with the forceps and thrown over towards the frontal

lohes, whilst all adhesions to neighbouring parts

are divided with the scissors. The fourth ventricle

is now opened up and exposed to view. From the

central part of its floor, i.e. from the medulla ob-

longata portion of it, is cut away a piece about the

size of a small pea, and usually also another small

fragment from the neighbourhood of the central

Fig. 1.—Glass for preparing
the Injection-fluid.

canal, the medulla having by this time been com-

pletely detached from the brain. The two small

segments of nervous matter are put into a small

conical glass, about half an ounce in capacity, and

from which the filter-paper cover is only removed at

the time (fig. 1). Glass and paper cover come from

a stove where they have been sterilised by exposure

for a quarter of an hour or more to a temperature

of 120° C. (248° F.). The little pieces of nervous

matter are triturated in the glass by means of a stout
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glass rod which has also been well flamed. When

all reduced into a fine jelly-like mass, sterilised veal-

broth is added, at first drop by drop and then more

freely, stirring all the while until it makes up a

turbid thick liquid amounting in quantity to about

half a table-spoonful. The paper cover is laid on

again and the glass put by ready for further use.

All the instruments are well heated in a flame

after the operation is completed, just as they were at

the beginning, but this time solely for the purpose

of destroying any rabid matter on them and guard-

ing against accidents to servants or others.

We may now pause a moment and consider a

few accessory points before proceeding further.

The expression
'

to sterilise
'

may not be quite

familiar to the casual reader. It is a term of bac-

teriology, the science of bacteria, micro-organisms,

germs, or microbes, and describes the operation by

means of which we destroy all living germs in or

upon an object or substance, generally deposited

from the air, where they float as dust. There are

many sterilising agents ; thus, to name a few only,

sunlight, oxygen, desiccation, heat, dry or moist,

so-called antiseptic substances, such as the bichlo-

ride of mercury, carbolic acid, quinine, &c.

Those of the instruments which come in contact

M
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with the portions of nervous matter actually used are

sterilised by holding them for a few moments in

the flame of a gas-burner or of a spirit-lamp and

then allowed to cool down for a few seconds before

they are used. This is the quickest and most

efficient method of sterilisation, also preferable to

all others in the present instance because it does

not add any adherent antiseptic or sterilising sub-

stance to our nervous matter, which it is our only

aim, so far, to keep perfectly pure from any admix-

ture. Atmospheric or other germs, if they gained

access into our medulla and broth would, when

injected under the skin of an animal or of a man,

as the case might be, give rise to various accidents,

local or general, inflammation, suppuration, gan-

grene, and even septicaemia. The action of the

rabid poison might thus at the same time be per-

verted or even nullified.

The broth is prepared as follows : Take equal

weights of lean veal and of water, two pounds of

veal and one litre (thirty-two ounces) of water,

and a glassful more to make up for evaporation.

Eemove all fat, bone, tendon, loose connective

tissue, &c, from the veal and cut it up into small

pieces. Put these in a clean vessel with the water,

cold, and leave soaking for two hours. Then put
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the vessel on a slow fire and keep stirring until it

just begins to boil. Remove from the fire, neu-

tralise, if need be, with a little potash, filter through

ordinary filter-paper and distribute into a number

of small flasks (fig. 2), each containing about three

ounces.

As seen in the figure, the flask has two aper-

tures. The lower one is sealed with the blowpipe ;

Fig. 2.—Balloon-pipette for keeping the

Sterilised Broth.

the broth is poured in through the upper one, which

is then closed with a plug of cotton-wool. As is

well known, cotton-wool allows air to filter freely

through its meshes, but efficiently stops all dust

suspended hi it.

The flasks are now put into an autoclave or

stove at a temperature of 120° C. (248° F.). All

germs arc killed at that temperature, and in a

quarter of an. hour the flasks may be taken out and

M 2
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stowed away on shelves ; they are sterilised, i.e.

will keep pure for any length of time. At the

Pasteur Institute the broth is prepared once a fort-

night, ten litres at a time, and serves both for the

rabies and for the splenic fever departments. The

same man who prepares it is the glass-blower of

Fig. 3.—Drying Bottle and Marrow.

the establishment and blows most of the glass

apparatus used.

The bottles in which the spinal marrows are

desiccated are of the capacity of one litre (fig. 3).

The two apertures are closed with cotton-wool pellets,

and the whole put for twenty minutes in a stove at

a temperature of 120° C. It is then taken out

sterilised and the cotton all brown. The top plug
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is removed and a handful of solid caustic potash,

broken up into fragments, thrown in, filling the

bottle as high as the level of the lower aperture.

The plug is put back, and the bottle is ready to

receive the marrow. The same bottle can be used

twice, and then the potash is thrown away and a

new supply of it put in, after renewed cleaning and

sterilising of the vessel. It may perhaps be worth

while to remark that there is a free circulation of

air in the bottle through the two cotton plugs, but

the air which thus circulates is filtered, deprived

of all dust and germs by the cotton-wool, as also of

moisture by the hygrometric caustic potash. When,

therefore, it comes in contact with the piece of

fresh moist spinal marrow suspended inside the

bottle, it borrows moisture from it, a moisture which

it parts with in favour of the caustic potash if the

current of air be from above downwards, which is

lost in the general atmosphere of the room if the

current be from below7

upwards.

The bottles are labelled, mentioning the number

of the passage of the rabbit whose spinal cord is

drying (beginning to count from the first rabbit in-

oculated from the dog), and also the date of bottling.

The bottles are then arranged in order on a table

in a small dark room kept at a constant temperature
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ranging from 20° to 25° C. (68° to 77° F.) . This room

is never swept, the windows are never opened, the

door just gaped to let in the person who prepares

the viruses for human inoculations, and nobody but

him ought ever to go into it. All those precautions

aim at keeping the air of the room as undisturbed

as possible, so that the germs floating in it will be

as few as possible, and therefore the danger of their

falling into the small glasses during manipulation

at the lowest.

The hypodermic syringes used for the inocula-

tions are the ordinary Pravaz syringes, containing

one gramme of liquid when full (one cubic centi-

metre). They are to be kept scrupulously clean

and efficient. Whenever a set of inoculations is

over, morning or evening, the syringe is broken up

into its constituent parts. All the soft parts, the

leather, is thrown into the fire and destroyed. The

metal parts are dropped into boiling water and left

in it for a few minutes, for the purpose of destroy-

ing all adherent virus (the syringes are made of

silver), after which the needles are sent to the in-

strument maker, who sharpens them anew and

polishes them. He also renews the soft parts, which

are constantly kept soaking in aseptic oil. The

oiled leather does not imbibe the aqueous virus.
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By means of all those little precautions the virus

1- inoculated as pure as possible, and the prick of

the needle is made with the minimum of pain to

the patient.

The inoculated rabbits are kept two together in

cages made of strong iron-wire netting with abun-

dance of straw for their litter. The litter is changed

every day. They are fed on a mixture composed

of two parts bran, one part oats, one part corn, and

one part buck-wheat, throe handmls a day for each

cage, i.e. for two rabbits ;
also one carrot or one or

two haves of lettuce per cage. Nothing more, no

water. With this regime diarrhoea is avoided and

the animals are kept in good health until the

symptoms of rabies show themselves, somewhere

between the fourteenth and twentieth days probably,

in rabbits of the first passages, death occurring in

three, four, or five days ;
some animals, the stronger

ones, resisting longer than others. Rabies always

assumes the paralytic form in the rabbit, except hi

the first few passages from the dog, when it is often

furious. The hind legs become paralysed, and the

animal crawls about in its cage, dragging them, or

oftener sits or lies down motionless. Gradually

the paralysis ascends and the fore legs are also

implicated, and the animal lies down quite helpless,
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except the jaws, which still occasionally stretch

right and left in search of food. It is now necessary
1

to look after the animal with especial care, as other-

wise vermin will often attack it and interfere with

the progress of the operation. Death ultimately

takes place by implication of the nerves of respira-

tion and asphyxia.

The main naked eye post-mortem appearances

are shortly dealt with, for they are summed up in

one word : congestion of the nervous centres, and

in particular of the medulla oblongata, where at

times it goes so far as to give rise to haemorrhage

by rupture of small vessels. Congestion of the

lungs is not unfrequent, especially in the furious

forms of rabies. Those post-mortem appearances

are evidently not pathognomonic of rabies, and may
be met with after death from various other causes.

Gentlemen wishing to work at rabies or to apply

the prophylactic treatment at home have only to

bring a couple of rabbits to the laboratory and get

them inoculated. If going long distances, say to

South America, it will be necessary to keep in

readiness a few more live rabbits, which can in turn

be inoculated on the way with the medullas of the

first ones, which will die on the eleventh day or there-

about after inoculation. In this fashion it becomes
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pi issible to have abroad a scries of inoculated rabbits

identical with the mother series kept at the Pasteur

Institute in Paris. If travelling shorter distances,

it will be enough to take with one portions of a

rabid medulla and cord kept in ice, carbonic acid

or glycerine at 30°. The last-named substance

preserves the nervous matter

with its virulence intact for a

whole month. The glycerine

ought to be neutral and quite

pure (Roux).

We now go back to our dog-

virus which we left diluted in

veal-broth and all ready for

further use. The next step con-

sists in inoculating it into a

rabbit, on the surface of the brain. The animal,

full-grown, alive and healthy, is placed upon a

plank, flat on its abdomen, and its four limbs

stretched out and secured by strings to pegs driven

in the wood (fig. 4). A double sheet of filter-

paper is folded roughly into the shape of a funnel,

a teaspoonful or less of chloroform poured into it,

and the whole stuck firmly over the nose and

mouth of the animal. It wriggles a little, and in

one niinute is fast asleep. The assistant holds

Fig. 4.—The little star

shows the place for

the Trephine.
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the head steady whilst the operator cuts the hair

covering that part short and makes along the

median line an incision one

inch long and running hack-

ward from a point midway

between the two eyes. He

cuts down to the bone and

inserts an ordinary eye-dila-

tor or blepharostat, to keep

the lips of the wound gaping.

This also he entrusts to his

assistant whilst he himself

proceeds with the delicate

operation of trephining. He

uses a small trephine, with a

crown about one-sixth of an

inch in diameter, and such

as is employed in aural sur-

gery for trephining the mas-

toid cells (fig. 5). He applies

it in the median line, a quar-

ter of an inch or so behind

the line joining the two eyes. He works very

gently, taking care to cut nothing but bone and

not to injure the underlying meninges. The cir-

cular piece of bone trephined is removed by means

Fig. 5.
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of a strong curved needle, and the cerebral mem-

branes come into view. He now takes a hypo-

dermic syringe with curved needle and so con-

structed as to allow one to count the number of

drops injected. This is filled with the dog-virus

contained in the small conical glass ;
the point of

the needle is inserted under the cerebral membranes

and two drops of the virus injected. When the

needle is removed a small quantity of cerebro-spinal

fluid sometimes regurgitates through the little aper-

ture in the dura-mater, but there is no harm in

that. The wound is bathed freely with a three per

cent, solution of carbolic acid and the skin flaps

sewn together by means of two or three sutures.

The whole operation has only lasted three minutes.

The rabbit is by this time out of chloroform, but

still dulled. Soon, however, it regains conscious-

ness and begins to eat as if nothing were the

matter. The operation is constantly successful,

the wound is healed in two days, and not more

than one or two per cent, of the animals die under

chloroform. If larger animals, such as dogs, are

trepanned for purposes of inoculation, it is well to

apply the instrument some distance right or left of

the median line, not on it, in order to avoid wound-

ing the longitudinal venous sinus and giving rise to
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very troublesome and sometimes fatal haemorrhage.

In rabbits the loss of blood is practically nil. It

goes without saying that at the same sitting several

rabbits may be inoculated.

From this first batch of rabbits we select the

one which dies first and operate as early after

death as possible, in order to have it cmite fresh.

Proceed as in the case of the dog, extract the

medulla and brain, and from the former prepare

another small glass of virulent broth. This, as

before, inject under the cerebral meninges of a few

more fresh live rabbits. They will take the disease

after a shorter time of incubation. Proceed again

with the first ones that die to inoculate fresh

animals, and so on until at last we come to a period

of incubation of seven days' duration. As we know

already, this is about the shortest incubation attain-

able, for, after more than a hundred and fifty

such passages or transfers through rabbits, it still

remains seven days, or occasionally an hour or two

less. The incubation of seven days' duration is

already reached by the fiftieth passage. The rabbit

taking ill on the seventh day and dying on the

tenth day or later is the one used for human

inoculations as well as for the purpose of perpetu-

ating the disease in other rabbits. By dealing with
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a sufficiently large number of animals it is possible

to have a rabbit dying every day, and thus also to

put one spinal cord in a drying bottle every day.

We shall, therefore, by the fourteenth day have a

set of fourteen marrows undergoing the desiccation

process, and be in a position to begin our pro-

phylactic inoculations. If beginning work abroad,

the set of fourteen spinal marrows will be more

quickly obtained by daily taking out and bottling a

small piece of a spinal cord preserved in carbonic

acid or otherwise, and it is well in such circum-

stances to try a few test experiments on dogs,

rabbits, or guinea-pigs before launching out into

the treatment of human subjects.

The spinal marrows of more than fourteen days

are thrown away as being inert and useless. At

the Pasteur Institute there are two rabbits inocu-

lated, and therefore also two dying (of rabies) every

day, for fear if one alone were used it might die from

accident and the series be interrupted. Practically

one animal is found to be quite sufficient, and the

second one is only inoculated for prudence' sake.

The medulla or cord of a rabbit in which the in-

cubation has been seven days, when injected intra-

cranially into a dog, develops rabies in the latter

animal in about twelve days. The nervous matter
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of this clog, inoculated back by the same process

into rabbits, at once reproduces the malady after

an incubation of seven days, and thus the series

is recovered. On this experiment is based the

test-method for ascertaining whether a person has

died of inoculated rabies or not. Portions of his

medulla are diluted in broth and injected intra-

cranially into a number of rabbits. If the person

died of rabies communicated to him by the Pastorian

virus the rabbit ought to develop the disease on

the seventh day after inoculation and to die some-

where about the tenth or eleventh day.

The rabbits commonly used in Paris are, on the

average, five or six months old, weigh two kilo-

grammes and a half (5 lbs.), and measure from

45 to 50 centimetres from tip of nose to root of

tail. These details are worth noting, for it has

been found that smaller or younger rabbits take

the disease quicker and also die quicker after its

onset. A lean weakly animal will also die quicker

than a strong fat one of the same age.

In Kussia rabbits are generally much smaller

than in France, and therefore react in a way slightly

different, taking ill and dying at earlier dates after

inoculation.

As we have already seen in the ' communica-

tions,' the virus of an ordinary mad dog or of a
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mad rabbit injected directly into the veins of a dog

generally gives rise to paralytic rabies. The same

virus injected upon his brain produces furious

rabies. Pure water, simple sterilised broth, or the

Bame containing a quantity of pulverised marrow

of fourteen days' desiccation, the blood, the urine,

of a rabid animal, injected on the brain of dog or

rabbit, do not give rise to rabies. Such has been

the result, at any rate in a large number of experi-

ments. There was only one exception in favour of

the blood, and the fourteenth day marrow, if in-

jected in very large quantities, does exceptionally

reproduce the disease.

The bodies and all the unused parts of dead

rabid animals are put in a large tub containing a

four per cent, solution of sulphate of copper. Once

a week the knacker comes round and carts them

away. He plunges his bare arms in the liquid and

deals with the carcases just as if they were common

non-rabid ones. Their virulence is all destroyed.
1

Several guinea-pigs have been inoculated and

rendered refractory, and then allowed to produce

young ones for the purpose of ascertaining whether

their acquired immunity is hereditarily transmitted

1 Of all sterilising agents, it would seem that turpentine is the

one which possesses the greatest activity
— in vitro— against the

specific virus of hydrophobia.
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to their young. But these experiments, like many

other subsidiary ones, are not yet completed. The

main objection to the use of guinea-pigs in the

preparation of the prophylactic virus is the small

size and fragility of their spinal cord, which renders

them very inconvenient practically. Occasionally

a rabbit or a dog is hit upon which presents a

longer period of incubation than it ought to from

the strength of the virus used. Such cases remind

one forcibly of analogous ones of protracted incu-

bation in man after bites. The virus or seed is the

same, but the patient or soil varies, is more or less

fertile, and offers greater or less resistance.

The Maeeow. The Vaccinal Virus.

The dead rabbit is taken up soon after death,

when still quite fresh, and laid flat on the abdomen.

It ought, like all rabid material, to be handled with

the greatest care, and any part touched with the

fingers ought to be wrapped in paper. The workers

at the Pasteur Institute have, several of them, been

vaccinated as a safeguard against accidental infec-

tion from the animals they manipulate daily ;
so

also about twenty sound persons working in diffe-

rent branch-institutes, in Russia in particular.

There never followed any untoward effects. The
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assistant holds the cadaver steady, and the operator

proceeds to slit up the skin along the dorsal median

line, from the head down to a few inches from the

root of the tail. It is thrown hack freely right

and left, and then the muscles are detached from

ioi

Fig. 6. Fig. 7.

the skull, the spine, and the ribs for half an inch

or so on either side of the vertebral column. The

spinal processes are cut away with the curved

scissors and the skull cap broken off in fragments

by means of Liston's bone-forceps (fig. 6), the left

N
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hand all the while holding the muzzle firmly gripped

in Farabeufs davier or crab-claw forceps (fig. 7).

When the brain and medulla have been sufficiently

bared, slit up the meninges covering them and re-

move those two parts, which place in a clean dish

with their basal surface upwards. Then, still using

the same instruments, proceed to remove the

vertebral larainre with the roots of the spinal pro-

cesses covering the spinal cord. Cut them right

and left alternately, from above downwards, insert-

ing the point of the blade of the bone-forceps into

the spinal cavity, between the spinal meninges and

the laminae, and taking great care not to tear the

former and injure the cord. It requires a certain

amount of practice to bare and extract the cord

intact, in particular from the narrower parts in the

neck and shoulder. It is sufficient, as a rule, to ex-

pose the spinal cord for a distance of about eight

or ten inches. Then divide it transversely with

the scalpel, seize the lower extremity of the exposed

portion with the dissecting forceps, and raise it from

the spinal groove where it is lying. Successively

cut all the spinal nerves which hold it down, and

work up towards the head. In that way remove

the cord, with its membranes, and place it in

another clean dish. Cut it into segments about
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tbree inches long, and tie a thread to one end of

each of them. Now take a drying-bottle and insert

into it one of the segments, which hold hanging by

means of the thread. Whilst introducing it into

the bottle take care that it does not touch the sides

of the neck, and when it has got fairly in, about

the centre of the vessel, put back the cotton-wool

stopper so as to catch the free ends of the thread

between it and the neck of the bottle; the piece of

spinal marrow will thus be kept hanging vertically

over the bed of caustic potash, in the centre of the

bottle. Proceed similarly with the other pieces of

marrow, if more than one should be judged neces-

sary. From them will be by-and-by prepared the

vaccinal viruses. At the Pasteur Institute two such

3-inch segments daily are found to be quite suffi-

cient for all purposes. Label the bottle, mention-

ing the number of the passage to which the rabbit

belonged, and also the date of bottling. Next put

them away and keep them at a temperature ranging

between '20° and 25° C, as previously mentioned.

The bulb or swelled-out topmost portion of the

medulla oblongata of this same rabbit is used at

once for intra-cranial inoculation into two fresh live

rabbits, for the purpose of perpetuating the disease

and the series. The remaining portions of the

N 'I



1 80 HYDROPHOBIA

animal are thrown away into the solution of sul-

phate of copper.

This marrow we have just bottled could at a

stretch serve on the same day or on the next, for

the last inoculation, the most virulent, of a patient

finishing his treatment. On the fourteenth day the

same marrow, having its virulence reduced to its

minimum owing to desiccation, will serve for the first

inoculation of a patient just beginning treatment.

The same process is repeated every daj', so that,

to sum up, we have daily two dead rabbits (only

one of which is actually used) ,
two pieces of spinal

marrow bottled, two fresh rabbits inoculated.

We thus have, at any time after the fourteenth

day, two sets of marrows drying, going from those

of the fourteenth day up to and including those of

the first day, the latter being the most virulent and

the former the least so. If we only bottled one seg-

ment of marrow, we only have one such set ;
if three,

three, all three identical. On drying, the marrows

become crumpled up and brittle
; grey-white and

streaked red by the blood-vessels when fresh, they

gradually darken in colour and are uniformly dark-

brown by the fourteenth day, owing apparently to

the blood which was contained in their substance

oozing to the surface, where it dries up. The super-
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ficial parts of the piece of marrow are naturally

sooner dried and at any time drier than the more

central parts surrounding the central canal.

The attenuated and graduated viruses for

human inoculation are prepared in exactly the

same way that we prepared the medulla of the dog

for inoculation into our first rabbits, only now we

use the desiccated spinal cord instead of the fresh

medulla oblongata. The reason for the preference

given in this instance to the spinal cord is that it is

more easily managed owing to its regular and con-

venient shape. The virulence is the same in the two.

The quantity of marrow used for human inocu-

lations is about one millimetre for each person,

judging approximately, with the naked eye. Sup-

pose ten persons applying for treatment to-day, i.e.

being on the first day of their treatment, ten milli-

metres of the marrow which has been in the drying

bottle for fourteen days are cut with flamed scissors

and dropped into a sterilised conical glass just come

from the stove, and from which the cover is only re-

moved at the time. It is next reduced into as fine

a powder as possible by trituration with a flamed

glass rod. Then ten cubic centimetres of sterilised

veal-broth is added, at first drop by drop and then

more freely,.stirring all the while. The broth is
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taken from one of the flasks shown on page 131 by

breaking off the tip of the lower nozzle and blowing

through the upper or vertical aperture, through the

cotton plugging it. The lower nozzle is then sealed

with the blowpipe, and the remaining broth will still

keep pure and can be used again and again.

The scissors and glass rod are again passed

through the flame and laid aside, and the paper

cover is put back and made to fit tightly on the

conical glass, which is left standing for half an hour

or so. In practice use two or three more milli-

metres of marrow and two or three more cubic

centimetres of broth, because more patients may
turn up at the last moment, and also because it is

better to inject the clearer supernatant liquid than

the lower strata, which are mixed up with the de-

posited larger and heavier particles of marrow.

The virus is now a greyish fluid, cloudy and thick

from the presence of a large number of fine mole-

cules of marrow held in suspension ;
it is not unlike

rice water in appearance.

In the same manner the marrow of thirteen

days' desiccation is prepared for those patients who

are on the second day of their treatment, the

marrow of twelve days' desiccation for those on the

third day of their treatment, and so on.
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As soon as the glasses are all ready they are

labelled, mentioning (a) the age of the marrow, (b)

the number of persons to be inoculated from the

particular glass, as ascertained beforehand from the

secretary. They are then arranged in order in a

small wooden box and are ready for use.

The Inoculations.

These, the treatment proper, were at first car-

ried out at M. Pasteur's small but historically in-

teresting laboratory in theEcole Normale Superieure,

Rue d'Ulm. The patients soon became so nume-

rous, however, that it became necessary to look for

more spacious and convenient premises, and the

main seat of the operations was transferred to No.

14 Eue Vauquelin. The Pasteur Institute proper

will be erected later on, when the necessary funds

have been collected, in Rue Dutot (Paris). The

rabbits are still kept and inoculated at Eue d'Ulm,

but all else belonging to rabies is done at Hue

Vauquelin. Here also is prepared the vaccinal virus

for splenic fever. A few mad dogs are kept at this

place, but the great body of them is at Villeneuve

I'Etang, a Government property in the neighbour-

hood of Paris, placed at the disposal of M. Pasteur
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in addition to a considerable annual grant allowed

him in aid of his researches and experiments.

The present building is essentially composed of

four rooms. The largest one is the waiting-room for

the patients, with a screen behind which the women

can go and bare a square inch or so of their hypo-

chondria beforehand. It opens into the office,

where the secretary of the establishment keeps his

books and takes down the names of the patients

and all particulars concerning them. The office in

turn communicates with the inoculation-room, the

one where the inoculations are actually made.

The fourth room is the surgery, communicating

with the last two. Here the bites and wounds of

the patients requiring dressing are attended to

under the general supervision of M. Terrillon.

As a rule they heal kindly under the ordinary treat-

ment of common wounds
;
iodoform and carbolic

acid are chiefly used. 1

In the inoculation-room the interest centres

round a small fenced-in area in the middle of the

room. Within the area sits the vaccinator, Dr.

Eoux, one of the gentlemen who, in 1884, went to

Egypt on the cholera-mission. By his side one or

1

Quite recently iodol has been substituted for iodoform. It

has the advantage of being odourless.
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two medical gentlemen helping him. Close by, a

small table entrusted to the care of M. Yiala. On

this table we find our small wooden box containing

the complete series of our conical virus-glasses,

prepared an hour ago, two or three hypodermic

syringes, and a spirit-lamp on which is kept

boiling a small tin pan full of water in which has

been dissolved some chloride of calcium. This

addition raises considerably the boiling-point of the

liquid. Plunged in the water there is an ordinary

test-tube filled with ordinary sweet oil, whose

temperature is soon brought in this water-bath to

close upon 100° C, the boiling-point of pure water.

Lastly, a sheet of paper is communicated by the

secretary with a list of all the persons to be treated

at the particular sitting, arranged in groups

according to the day of their treatment and the

particular marrow or glass from which they are to

be inoculated. This, along with the previous

labelling of the glasses, as we have seen it done,

ensures and facilitates control. We give below the

copy of one of those lists :—

April 19 ; Eleven o'Clock.

-
persons Marrow of April 5 Marrow a;;ed 14 days

" >! >) J

9" I! >1 )

7
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4 persons Marrow of April 10 Marrow aged 9 days

^u ,, „ ,, V-j ,, D i ,,

J- -l
i

-
)j >>-*•' i > '»» o M

« ii >> )i «
) t >)

t> ,,

The first horizontal line refers to those persons

who have just come and are receiving their first

inoculation. Their number is only put down when

they are, at the next sitting, receiving their second

inoculation and forming the second group. The

second line refers to persons receiving their third

inoculation
;
the third line to those receiving their

fourth inoculation ;
the ninth line to those receiving

their tenth inoculation, and finishing the course of

treatment. The marrow of April 4, fourteen days

old, was inoculated in the morning of the 18th, i.e.

on the preceding day, to the three persons in the

second line
;
the marrow of April 5, thirteen days

old, was inoculated into them on the evening of

the same day. The marrow of twelve days, which

they had to receive on the morning of April 19,

was that of April 7 ; hence the absence on the list

of the marrow dated April 6.

Thus we see that on April 19, at eleven o'clock

a.m., there were n persons beginning treatment,

and inoculated from the marrow which was bottled

on April 5, and therefoie had, on the 19th, been
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drying fourteen days. This, as we know already,

is the weakest virus used. Similarly, also, the

three persons in the second line were receiving

their third inoculation with the marrow of twelve

days, and so on. Finally, the operation was ended

at that same sitting with the last group of three

persons who were receiving their tenth or last

inoculation from the marrow bottled on April 14,

and only five days old. This is the most virulent

marrow used at the present time, in winter. In

summer, during hot weather, other conditions

remaining the same, it is found that the virulence

of the marrows undergoing desiccation disappears

more rapidly than in cold weather, and therefore

the last inoculation is made with the marrow aged

four days, which is the one corresponding in viru-

lence with the winter marrow of five days.

The patients assemble in their general waiting-

room every morning at ten o'clock—one hour

before the time for the inoculations to begin. The

secretary or his assistant then inscribes the nam< s

of all new-comers in a large register kept for fchi

purpose, two pages for each person. The bites are

examined, and if the skin is found to be unbroken,

simply contused through the garments, or occa-

sionally evenless than that, the applicant is told
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to go home and keep his mind quiet. He is in no

danger. The patients who have been actually bitten

are kept for treatment.

We shall now give the scheme according to

which the patients are examined and inscribed.

The parts within brackets have been added by

ourselves, and the different headings sufficiently ex-

plain themselves. Under ' Remarks '

are noted par-

ticularly whether the patient is of alcoholic habits,

of the neurotic disposition, subject to epileptic fits,

syphilitic, &c. All the patients are inoculated with

the same syringe, except the syphilitic ones, who

have a special syringe put apart for them.

When the examination and inscription of new

patients is over, they go back into the waiting-room,

and the secretary or Dr. Charrin draws up a

nominative list from his books of all the patients

to be treated at the particular sitting, arranging

them in groups according as they are to receive

their first, second, third, or last inoculation. He

also draws up the other list, which we have already

noticed in the inoculation-room. The treatment

can now begin. He stands in the office, near the

door opening into the inoculation-room, and calls

into the office all the new patients. Then he calls

out loudly the date of the marrow to be used and
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nominately those first patients one by one. They

in succession walk into the treatment-room, bare

their hypochondriac region, and receive from Dr.

Eoux a hypodermic injection
—a full syringe for

adult men, one-half or more for adult women, and

only one-third of the syringe for children. The

syringe is filled by M. Viala by thrusting its

needle through the paper cover of the glass pre-

pared from the fourteen days old marrow. The

needle is then dipped into the hot oil and handed

to the inoculator, who immediately after the opera-

tion returns it, to be filled and oiled anew. The

inoculations are thus rendered as painless and as

aseptic as it is practically possible to make them.

The patients are now told when they are to come

back, and walk away home or else pass into the

surgery to have their wounds dressed if they re-

quire it.

When this first group is done the secretary calls

out the date of the next younger marrow. On

hearing this, M. Yiala, who is also all the time keep-

ing his eye on his own list and controlling the

numbers, puts by the first glass and brings out the

one prepared from the marrow thirteen days old,

and proceeds as before. Meanwhile the secretary

has called the second group
—those going to receive
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their second or third inoculation, as the case may
be—into the office, and thence one by one they pass

into the treatment-room. And so on for the dif-

ferent groups in order, up to the last, those in-

oculated from the five-day-old marrow.

The surplus of the different viruses is emptied

into some safe place, the glasses carefully sterilised,

the syringes unscrewed and broken up and treated

in the wa}7

previously mentioned—and the morning

sitting is over.

The order adopted for the inoculations is the

safest for the patients themselves, and, further,

permits of the use of a single syringe for them all.

The injections are made first with the weakest

virus and then progress upwards, ending with the

strongest. Supposing some particles of a previous

virus to have remained adherent to the needle, the

next patient runs no danger from them; he lias

already received a full inoculation from that virus

at the previous sitting, and is now actually receiving

a stronger virus. Had the reverse order been

adopted, and supposing the same accident to occur,

the patient would be receiving into his system

portions of a stronger virus than he was ready to

receive, and might thus be exposed to some risk.

To guard against that possible danger it would
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then become necessary to use a new syringe for

every group.

It would be difficult to see anywhere else, and

within such a small space, a more curious or motley

assemblage of people. They at the present time

number close upon one hundred every morning,

occasionally more. During the first months, and

before the establishment of the branch-stations in

Italy, Austria, Eussia, and elsewhere, they often

came up to two hundred, and the variety of people

was even greater than it is now. The Eussian

soldiers and peasants and their solemn popes, the

gaudily dressed Italians, were then conspicuous.

But we still have lords and ladies from every lati-

tude ; peasants from all corners of France in their

frequently picturesque attire ; Spaniards and

Bretons, with their broad-rimmed hats and tight-

fitting dress, reminding one of the Eton boys of

England ;
soldiers and sailors

; Turks, Arabs, and

negroes from Algeria and elsewhere, the latter

wrapped up in their flowing white burnous ; and in

the midst of them all an abundant sprinkling of

anxious but not dumb children. These often

scream fearfully when their turn comes, but it is

much more from fright than from pain. A copper

or a biscuit in time saves many a scream. Ner-



TECHNIQUE OF THE METHOD 193

vous ladies may receive their inoculation in a

Bmall side-room. Now and then a patient faints

away, but the accident is trifling and never lasts

more than a few minutes. They often inquire

as to the regime to be followed during treat-

ment or after it. There is none really, although

for obvious reasons it is not unusual to hear the

recommendation made,
' Be sober in all things

—no alcoholic excesses.' As a matter of fact, it is

found that, of those patients who succumb from

rabies after the inoculative treatment, a large pro-

portion belong to the class of alcoholic or neuro-

pathic people, the hysterical and the epileptic.

Those circumstances do not make the treatment

counter-indicated, but ought to render the prognosis

more guarded (Grancher).

The hypochondria (or certain abdominal regions)

are selected for inoculation, because it is found that

in those regions the subcutaneous cellular tissue is

looser, more rapidly absorbent. There is occasion-

ally a small area of redness round the point of in-

oculation, after the more virulent ones in particular ;

but it subsides spontaneously in a day or two. The

alternate inoculations on the right and the left sides

further facilitate the subsidence. If need be, the

patient is told to rest for a day or two and take a

o
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hot bath. This treatment is uniformly sufficient to

rid the patient of the small inflammation and to

allow him to proceed with his treatment. Only in

one instance, out of many hundred cases we have

witnessed, was there some considerable swelling

and pain in the axillary region. The same simple

treatment soon put matters right.

We may now dwell with some detail on a few

points of paramount importance. Sivppose a

patient
—ah una disce omnes—turning up who has

been bitten on the leg, through his clothes. He

receives a first inoculation with the fourteen-day-

old marrow. Next day he receives the thirteen-day-

old marrow, next day again the twelve-day-old

marrow, and so on until on the tenth day he receives

a tenth inoculation from the five-day-old marrow.

This is the last, and his treatment is therewith

ended. This simple treatment is the same for all

persons bitten through their clothes, which have neces-

sarily wiped the teeth of the animal before they

reached the skin. Such bites are oftenest on the

legs, arms, or trunk.

If the patient has been bitten on the hands or

bare feet, or on any bare region of the body except

the face and head, the habitual treatment consists

in one series of inoculations, from fourteen to five

inclusive, as in the former case, but the viruses
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from No. 10 or thereabout upwards are injected

twice each, once in the morning, at eleven o'clock,

and once in the evening of the same day, at nine

o'clock. If the bites be particularly numerous or

deep, the patient may be placed in the next category.

Those who have been bitten on the face and

head receive the intensive treatment proper. They

receive the first ordinary course of treatment,

3t a day or two ; then a second course, rest again ;

then a third course
;

sometimes even a fourth

course, if the bites are very severe, repeating each

one of the stronger injections twice, as above. The

second and third courses generally consist of the

marrows from No. 10 to No. 5 only, and do not

begin with No. 14 as did the first com In

cases of excessive gravity fresher marrows are also

used, viz. Nos. 4, 3, 2. During the first months

of the new method the simple treatment was the

only one employed for all cases. On studying

the results of the first year's treatment, it was

found that there was a larger number of failures

for the hot summer and autumn months than for

tlie winter ones, and a comparative study of the

marrows showed that the summer ones of the sai

date of desiccation were weaker, less virulent, than

tlie corresponding winter marrows. Accordingly,

o 2
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in the second year of the treatment, fresher, younger

marrows, were used in hot weather, and the statis-

tical results were at once improved. They are

much better still for this second year (Dr. Eoux)

than for the first one, which in the main, however,

we shall use for our calculations. So also in

Odessa, the last improved system of inoculations

has proved uniformly successful in more than 550

cases
;

' so Dr. Odo Bujwid, of Warsaw, announces

nearly 200 cases of uniform success, most of them

now past the period of maximum danger. In the

next section we shall see comparative results of

the simple and the intensive treatments.

The treatment is gratuitous to all, irrespective

of nationality. The only condition is that the

applicant shall give reasonable evidence that he

has been bitten by an animal which can be fairly

suspected of rabies. This generous and excellent

arrangement is made possible owing to the Govern -

ment grant partly, but more especially owing to

the proceeds of a permanently open list for public

subscription.

The general management of the Pasteur Institute

is entrusted to the able care of Professor Grancher.

1 In Odessa all patients treated are kept in hospital, quiet and

at rest for about a month after the treatment is ended.



TECHNIQUE OF THE METHOD 197

M. Pasteur, when present, occupies himself

chiefly with the registers, and sometimes calls

in the patients himself. He never performs the

inoculations, and thus remains within legal limits,

seeing that he has not got a medical diploma, al-

though a member of the Academy of Medicine.

This remark disposes of the ill-tempered note

of a medical gentleman who complained rather

loudly that the inoculations had been performed on

the patients he brought over to Paris '

by an

assistant,' only; that ' assistant
' must have been

either Dr. Roux, the official vaccinator, or Pro-

fessor Grancher himself.

Statistical Piesults.

In the first chapter of this work we saw that

'20 per cent, was an altogether moderate esti-

mate of the death-rate for all persons bitten by

rabid animals, not wolves, taking the cauterised

and non-cauterised all together. We shall use it

as a basis for our calculations. Similarly, the

death-rate after wolf-bites can be put down at

65 per cent., and the percentage after bites on

the face and head was shown to be as high as

88 per cent. We shall, as far as possible, com-

pare the first two items with the similar ones
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furnished by the statistics of the Pasteur Institutes,

wherever such have been founded, and so far as we

have been able to collect documents. We shall

next examine with some minutiae the different

subdivisions of the statistics supplied by the Central

Institute in Paris, dwelling specially on the cases of

French or Algerian people, seeing that these have

been more thoroughly sifted as to the diagnosis of

the rabid or non-rabid condition of the biting animal,

and seeing also that their subsequent history after

treatment has been on the whole well followed,

both by friends and by opponents of the method.

The numbers for the Paris Institute fill up the

interval between July 1885 and end of February

1887. The most recent cases amongst them have

therefore, by the time we write, got beyond the

period of sixty days from the accident, i.e. the

period of maximum danger.

So also the cases quoted from Eussia, Austria,

and Italy have all got beyond the dangerous period,

and were treated not less than three months ago.

The deaths of Louise Pelletier and of Moermann

have been previously noticed. M. Pasteur is of

opinion that they came too late for treatment, and

that they ought not in fairness to be counted as

failures of his method. On the other hand, Dr.
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Gamaleia, of Odessa, to whom wo are indebted for

some valuable information, believes that the inocu-

lations are useless if made only a week, or two

possibly, before the disease shows itself. There is,

then, in his idea what he calls a period of '

nerv<

incubation
'

;
the poison has already reached the cen -

tral nervous system and taken possession of it
; the

vaccinal virus comes too late. There is something

very similar to this in the case of variola. 1 All

1 Dr. Murphy, in his excellent little treatise on ' Infectious

Disease and its Prevention,' of the International Health Exhibi-

tion Series, says :
' Vaccination passes more rapidly through it,-;

various stages than does natural small-pox, and can, therefore,

overtake the latter. Vaccination becomes protective when around

the vesicle an areola, or ring of redness, has appeared, and this

is to be found on the ninth day after the performance of the

operation. In small-pox, twelve days elapse between exposure to

infection and the development of the first symptoms ; hence,

vaccination gains three days upon small-pox, and if performed
within the first three days of exposure to infection to small-pox,

the latter disease will be prevented. For the knowledge of fchi

fact we are indebted to the late Mr. Marson, who says (Art.
" Small-

pox," in "
Eeynolds's System of Medicine ") :

"
Supposing an un-

vaccinated person to inhale the germ of variola (small-pox) on a

Monday, if he be vaccinated as late as the following Wednesday, the

vaccination will be in time to prevent small-pox being developed ;

if it be put off until Thursday, the small-pox will appear,
but will be modified ;

if the vaccination be delayed until Friday,

it will be of no use, it will not have had time to reach the stage of

areola, the index of safety, before the illness of small -pox begins."

There seems to be some indication here of a general law that

a vaccinal virus runs quicker through its course than the natural

virus against which it confers protection.
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cases, therefore, in which the disease becomes mani-

fest in one or two weeks after the treatment ought

not really, according to that author, to be regarded

as failures.

"Were we to leave out of count all such cases, the

figures would show much more favourably still in

favour of the new method. But we shall neverthe-

less count them as failures, seeing that the full

treatment had actually been applied to them.

Time and experience can alone decide about those

moot points.
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round numbers. By subtraction we find that 726

lives, or 700 roughly, have been saved in less than

eighteen months, for the numbers relating to the

foreign stations are gathered from the practice of

a few months only. And those admirable results

were obtained, too, in the first unsettled, tentative

period of the existence of the new method, when the

simple treatment was applied almost exclusively to

even the very worst cases of bites on the hands,

face, and head, in the foreign stations in particular.

The large proportion of wolf-bites further tends to

overload the death-rate.

Wolf-bites.—"When rabies develops itself after

these, it does so in the vast majority of cases be-

fore the fortieth day, and often very much earlier.

Man}- of the patients who applied for treatment

came after twenty and even thirty days from the

infliction of the injury. This circumstance suffices

to account for the large number of cases which

showed the first symptoms during treatment. They
number 11 altogether: we leave them out of count

in Table B.
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B. In Paris . . 50 cases and 5 deathsIn Paris . ,
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Class B alone (animals certified mad by

veterinary surgeons) .... "2 . i 7 •">

Of whom have died 28

Death-rate 1*28 per cent.

Class C alone (animals suspected of having been

mad) 552

Have died . 2

Death-rate 0*3(5 per cent.

Frenchmen and Algerians alone.

Total number treated .

Died ....
Death-rate .

Class A
Died ....
Death-rate .

Class B . . .

Died ....
Death-rate .

Class C . . .

Died ....
Death-rate .

Classes A and B together

Died ....
Death-rate .

Bites on face and head (usual death-rate 81 per cent.)

Total .

'

.

Died ....
Death-rate .

Classes A and B together

Died .

Death-rate

Class C .

Died

Death-rate

2,162

20

0*92 per cent.

18(3

3

1*61 per cent.

1,568

15

095 per cent.

408

2

-49 per cent.

1,754

18

1-02 per cent.

242

12

4-95 per cent.

213

11

5*16 per cent.

29

1

3- i 1 per cent.
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Bites on the hands (usual death-rate 67 per cent.) now fall

clown to T22 per cent., bites on the trunk only giving a death-rate

of OG6 per cent.

Both are calculated from Tables A and B together, from a total

number of 2,682 patients.

Foreigners treated in Paris.

1

Total number 858

Died 14

Death-rate T63 per cent.

Class A 107

Died 1

Death-rate -93 per cent.

Class B . ... 607

Died 12

Death-rate T97 per cent.

Class C 144

Died 1

Death-rate 0- per cent.

Classes A and B together . . . .714
Died .13
Death-rate l -82 per cent.

All the following tables refer to persons whose

treatment was finished at least four months ago,

and for the great majority of them more than six

months ago. They number altogether 2,682.

Out of that number, 49 per cent, had been

cauterised one way or another before presenting

themselves at the Pasteur Institute.

In 122 cases the bites were cauterised with the
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hot iron less than one hour after the accident. Still,

these cases gave three deaths. In all three the

bites had been very deep and multiple, and in two

of the three cases they were on the face.

In 299 cases the hot iron was applied more

than one hour after the accident. There were two

deaths.

Chemical agents were used as caustics in 794

cases; these gave 14 deaths, i.e. 1*76 per cent.

In 107 of the cases the caustics were applied shortly

after the bites. In 687 cases they were applied

in an altogether inefficient manner.

Total number of cauterised patients treated. 1,216

Of whom there died 20

Death-rate ....... 1-64 per cent.

Total number of non-cauterised patients

treated . 1,468

Of whom there died 13

Death-rate 0'88 per cent.

The heavier death-rate among the cauterised is

explained by the fact that the cauterisations are

often too slight and applied too late after the acci-

dent, coupled with this consideration, that only

those persons who have received severe bites have

them cauterised at all.
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CoMPAKATIVE EeSULTS OF THE SlHPLE AND THE INTENSIVE

Methods.

Simple Treatment.

Classes A and B together .... 1,649

Of whom there died 26

Death-rate 1*57 per cent.

Class C 443

Died 1

Death-rate
-22 per cent.

In class C, 409 patients were treated more than four months

ago, 34 more than two months ago.

Bites on face and head, total .

Have died ....
Death-rate ....

Intensive Treatment

Classes A and B together

Have died

Death-rate

Class C ...
Died ....
Death-rate

Bites on face and head, total

Have died

Death-rate

If, however, we carry on the statistics two

months further for the last paragraph on bites on

face and head, i.e. to two months from the time

we are writing, we find :

Bites on face and head (intensive treatment) . 78

Has died........ 1

Death-rate 1-28 per cent.,
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than the preceding death-rate of zero per cent.,

which would tend to put down the intensive method

as infallible, which we know not to be the case.

As it is, the difference between 1-28 per cent, and

7*35 per cent, is sufficiently demonstrative as to

the comparative efficiency of the two methods gene-

rally.

In July 1886 Professor Grancher made an

extremely interesting comparison between the vac-

cine-viruses of small-pox, of splenic fever, and of

rabies as to their relative efficacy. We copy it

textually. The numbers for rabies might to-day

be slightly modified, but the general indication

would still remain the same, and that is the only

point of importance. Thus:

Small-pox (from Dr. McCombie's Statistics).

Deaths before Jennerian vaccination "00 in 1,000

alter ,, ,, 2n
,, ,,

Absolute preservative power of vaccination, —" i.e. 21-70

ienic Fever (figures gathered from statistics furnished

bij over tiro hundred veterinary surgeons).

Deaths before Pastorian vaccination . 120 in 1,000

,, alter „ „ . . > .. „

Absolute preservative power . . . If
2 i.e. 24

Rabies (figures from the statistics of M. LeLlanc and of

M. Pasteur).

Deaths before Pastorian vaccination . 1C>0 in 1,000

,, alter „ „ .7 ..

Absolute preservative power . . . if- i.e. 22-85
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The numbers 21*70, 24, and 22-85 are extremely-

striking by their similarity, and look more like the

result of some law, as yet unformulated, than that

of a mere coincidence.

Some time ago Dr. Domingos Freire, of Eio

Janeiro, announced the discovery he had made of

a method of prophylactic vaccination against yellow

fever. Drs. Paul Gibier and C. Eebourgeon, scien-

tific gentlemen of note, lent him their assistance,

and 6,524 persons were vaccinated from January

1885 to September 1886. During the same period

there were 1,675 deaths from yellow fever, and of

those 1,667 among the non-vaccinated and only

eight among the vaccinated. Basing their calcu-

lations on a total number of 160,000 individuals

exposed to take the disease, they find the death-

rate from it to be—for the non-vaccinated, 1 in 10 ;

for the vaccinated, 1 in 100. Thus :

Death-rate for the non-vaccinated . . 100 in 1,000

,, „ vaccinated . . . 10 „ „

Absolute preservative power . . • i^ i-e. 10

Dr. Freire's system is much the same as the one

employed for the vaccination of cattle against splenic

fever. We have here, perhaps, a first extension to

other human diseases of M. Pasteur's first results

in the study of virulent maladies. His new dis-
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coveries teem with all-important deductions, both

practical and doctrinal, which we cannot even at-

tempt to point out here.

We may now make a few remarks which spring

naturally from what we have seen thus far.

Thus, the death-rate for foreigners, 1-63 per

cent., is higher by 071 per cent, than the death-

rate for French people, 0-92 per cent. The differ-

ence must be due, in some degree at least, to the

fact that the latter, having shorter distances to

travel, can come for treatment earlier after the

accident than foreigners.

Considering the Paris Institute alone, we find

3,020 cases and 34 deaths. Now, out of those

34 casualties, no less than one-half occurred in

children or youths under eighteen, and that gene-

rally in the course of the second month after they

were bitten. As we know, the incubation is con-

siderablv shorter in children than in adults, and if

it should turn out that we must also take into con-

sideration the period of ' latent nervous incubation
'

of Dr. Gamaleia, it will become more urgent than

ever to treat children early after the accident
; per-

haps, also, will their small doses of prophylactic

virus have to be increased. The last-named author

seems to say so in connection with his new theory

p
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as to the mode of action of the inoculations. He

believes that the vaccinal matter in them is not a

dead chemical substance, but actually the living but

weakened germs. The amoeboid white blood-cor-

puscles absorb and digest those live germs, and

their power of absorption for germs is trained and

increased by the progressively stronger inoculations,

so that, finally, the virus deposited by the rabid

animal can also be absorbed and destroyed. The

whole process is carried out, therefore, in the lym-

phatic system.

This theory of acquired immunity against viru-

lent diseases by destruction of the infecting germs

by
'

phagocytes
' was first put forward by Professor

Metschnikoff, of St. Petersburg (see
' Fortschritt

der Medicin,' No. 17, 1885, or the ' Eevue Scienti-

fique
'

of May 29, 1886, also Dr. Gamaleia's article

in No. V. of the ' Annates de l'Institut Pasteur ').

Four more were old people over sixty years of age.

With regard to the relative frequency of bites

by different animals, out of a total of 795 cases,

gathered exclusively from Western Europe and

Algeria, we find that the biting animals were :

Dogs 743 times

Cats 34 „

Wolves 7 „
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Oxen

Donkeys .

es

Jackals .

Horses .

4 times

4 „
>

1 „

„

In Russia, the relative proportion of wolf-bites

to others is much greater than in the rest of

Europe.

The normal monthly number of patients treated

and added to the list averages 1G0 or rather more,

and the new deaths to be added to the dead-list is

also found to oscillate monthly within a few units
;

thus in January there were two deaths, in February

and in March none at all, to be added to the statis-

tics closing the year 188G
;
but there was one

belonging to the cases of the preceding month, both

in February and in March— it thus Incomes easy

to foresee that the future statistics will, at the worst,

be very much like the past ones. We say at the

worst, for the cases are now better understood as to

their gravity and the treatment suitable for each,

and more experience has been accumulated and will

be brought to bear in favour of the patients ; the

public are also, most important of all, becoming

aware of the necessity of early treatment. At page

21, quoting from Professor Brouardel's dictionary

article, so replete with well-studied facts, we saw

p 2
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that ' rabies supervenes oftenest in the course of the

second month after infection, rarely after the third

month, quite exceptionally after the sixth month.'

Now, out of the 3,020 cases we are examining, no

less than 2,844 have got beyond the period of three

months, and considerably more than 2,000 have

got beyond the period of six months. The percent-

age furnished by those two categories may well,

therefore, within perhaps a few decimal points, be

considered as fixed and settled. It does not differ

sensibly from the general percentage, which we saw

to be 1 -15.' By putting it down at 2 per cent., we

are probably misrepresenting the new treatment,

and yet it is still then saving 18 lives out of

every 100, if we go by the general percentage of

20 per cent, for people who have not received the

inoculative treatment.

It has been objected that the majority of people

treated at the Pasteur Institute had not been bitten

by mad animals at all. Never had any one dreamt

of the existence of so many victims of rabid dogs.

1 These lines and figures were written three months ago. To-

day (end of July) they still remain perfectly correct. Both in

April and in May there were only two more deaths to be added to

the foregoing lists. Dr. Roux is of opinion that for the second

year of the treatment the general death-rate will be less than

1 per cent.
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Never, too, had any one suspected the existence of

such a large number of atrophic bone affections in

the course of locomotor ataxy before Charcot first

pointed them out; and people still remember that

the same objection was urged against Sir Spencer

"Wells, Mr. Lawson Tait, Dr. Keith, and others
;

and yet it must have been very difficult for them to

invent ovarian tumours. They simply were the

right men, able to treat the affection successfully,

and the patients took care to find them out. So

also M. Pasteur for rabies. Numerous other in-

stances might be adduced, but it is needless to do

so. The objection is evidently groundless for classes

A and B, and the two together comprise by far the

majority of the total number treated. It is doubt-

ful, too, whether the old statistics from which we

deducted the different death-rates before the insti-

tution of the Pastorian treatment were made with

more sifting care than the recent ones. We should

say not ; and Professor Brouardel has shown that

one-third of the departments of France had never

sent in reports about hydrophobia, and n,ever

figured in the old general statistics.

The opponents of the system grant that the

simple treatment is harmless in itself, but the inten-

sive treatment, say they, is positively dangerous.
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Persons who have submitted themselves to it have

died of paralytic rabies, a disease which was un-

known in man hitherto. It must, therefore, be a

new disease, the result of the inoculations they

received with the marrows of the paralytic rabbits—
an artificial, laboratory rabies. In answer, it is not

out of place to remark that the same rabbit-virus

injected into dogs oftenest gives rise in them to

furious rabies. The two forms of rabies depend in

dogs on the seat of the inoculations much more

than on the nature of the particular virus inocu-

lated. So that it is really a fresh case of post hoc,

propter hoc, and at the best not proven. Further-

more, some of the patients who died of rabies after

the treatment did, as a matter of fact, show some

symptoms of paralysis ; but, as we saw in the first

chapter, paralytic rabies is not by any means a new

disease in man. It had simply been overlooked by

modern inquirers until the renewal of interest in the

whole question elicited closer study. Then again, the

mode and seat of inoculation, the quality and quan-

tity of the virus inoculated, being always the same

for man, and the virus always taken from paralysed

rabbits, we fail to see why the human victims should,

in the majority of cases, have died of furious rabies,

and occasionally only of paralytic rabies.
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Iii a few cases it has been possible to inoculate

into rabbits, after trephining, portions of the central

nervous matter of persons who had died of rabies,

or who were reported to have died of rabies, after

treatment. From experiments which we have pre-

viously had occasion to refer to, these rabbits ought

to take rabies on the seventh day, on the assump-

tion that the patients had died of laboratory rabies

in consequence of their treatment. In one instance

two rabbits were inoculated. One of them died of

septicaemia in a few days ; the other one survived

and did not take rabies at all. Still the patient is

counted in the dead-list as a case of failure of the

method. In another instance the rabbits only

developed rabies on the sixteenth day after inocu-

lation, the normal time for them to do so after

inoculation with the virus of ordinary canine mad-

ness, from which, as thus proved, no doubt the

man had died. We have here good evidence that

the treatment remained harmless for some un-

known reason, although inefficacious.

A good deal was said and written against the

new treatment on the occasion of the death of an

Englishman, Arthur Wilde, who had been treated

in Paris. It was even asserted in several well-

known papers, political and medical, that portions
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of the medulla and brain of that man had been

inoculated into rabbits by Professor Horsle}', and

that the animals had died of rabies ' on the seventh

day
'

after inoculation. The death on the seventh

day of the animals was a very suspicious statement,

a 2n'i°ri- Through the kindness of a common

friend, Dr. Anderson, of Paris, we wrote to Professor

Horsley, and were favoured with the following

information :
—

' No one tested Wilde's medulla, unfortunately ;

he was buried on the doctor's certificate of pneu-

monia, and so the experiments were not made.' We

fully concur in the eminent Professor's expression

of regret, but are not sorry to have elicited the truth

on the alleged test-inoculations.

Until the present day, then, it may be asserted

that in no one single case has it been proved that

the treatment was the cause of death in any degree.

But we may, on that very important question,

for one moment, and for the sake of argument,

grant the otherwise inadmissible supposition that

some of the deaths, nay, that every one of them,

was due to the treatment itself. What then ? It

has produced 1*15 death per cent., but at the same

time has done away with the old death-rate of 20

per cent. It is, in our supposition, an evil, but a
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less one, by far, than was the ancient system, and

of two evils by all means let us choose the less and

still continue to treat our patients after the new rules.

It has been asserted that the number of persons

who do actually take hydrophobia and die after

bites of mad animals is extremely small. The as-

sertion is based on statements made by M. Leblanc,

of the French Academy of Medicine, and on those,

as alleged, of John Hunter. As a matter of fact,

M. Leblanc's statistics show a death-rate of 15 per

cent., calculated from a total of thirty-six cases

only, all the animals certified mad by veterinary

surgeons, and therefore belonging to class B. 1 1'

we now go back to the statistics closed at the end

of December 1886, and dealing therefore exclusively

with patients who have all got beyond the period of

four months, and the majority of them beyond that

of six months from the time when they were bitten,

we find 233 patients who were treated at the Pas-

teur Institute and who had been bitten by animals

demonstrated mad by the process of test-inoculation

into rabbits of portions of their medulla oblongata,

or else by the development of rabies in persons or

in animals bitten at the same time but not treated.

Out of that considerable number only four have

died, giving a death-rate of 1*71 per cent. These
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last statistics are extremely significant, and the best

we know of in favour of the Pastorian treatment.

They are superior to M. Leblanc's figures in every

respect : in the certainty of the diagnosis of rabies

in the biting animals, in the total number of

patients, in the clear statement of the time elapsed

since the occurrence of the accident, and above all

in the mortality per cent. Were we to apply to them

the low death-rate found by M. Leblanc, instead

of four dearths we should have had thirty-five.

We have failed in our endeavours to find out

statistics referring to rabies in the writings of John

Hunter. He only states that the deaths are occa-

sionally very few after the bites of rabid dogs, and

quotes the best case he knows of in that respect,

viz. twenty persons bitten by the same mad dog

and only one death supervening among them
;
no

other details are given.
1 It would be impossible to

1 '

Dogs are much more susceptible of the infection than the

human species. Four men and twelve dogs were bitten by the same

mad dog, and every one of the dogs died of the disease, while all

the four men escaped, though they used no other means of pre-

vention but such as we see every day to fail. There is also an

instance of twenty persons being bitten by the same mad dog, of

whom only one had the disease.'— ' Observations and Heads of

Enquiry on Canine Madness,' in Transactions of a Society for

the Improvement of Medical and Chirurgical Knowledge, p. 302.

London, 1793.
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put down a percentage from that one exceptional

and incompletely reported case, and it is to be re-

gretted that the old master did not think it worth

his while giving figures in the course of his other-

wise excellent paper, which shows undeniably that

he knew, a hundred years ago, quite as much about

rabies, practically, as we did ourselves until the last

few years.

Another circumstance, frequently urged as a

radical objection against the new treatment of

rabies, is, that the inoculations are not followed by

fever, by a mild or a modified attack of the disease,

and therefore they must be useless. We completely

fail to see the binding force of the argument.

Babies, it ought to be remembered, is not a febrile

exanthematous disease of the type of small-pox,

typhoid or scarlet fever, and the inoculations have

little in common, except the result, with the vaccine-

lymph. Why should a forced assimilation be at-

tempted, failing which the inoculations shall be

deemed worthless ? The fresh rabid nervous matter

inoculated on the brain of animals leaves them quite

healthy for a time
; why should the attenuated, pure

viruses give rise to fever in man ? Then again, the

inoculations are made with the same identical mate-

rial which is the agent of natural rabies
;
not so with
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vaccine and small-pox ;
and we know that the inocu-

lation of the virus by the bite of a rabid animal does

not for a long time produce any fever or any other

appreciable symptom. "Why should the same virus,

attenuated, be expected to give rise to fever, when

introduced into the economy? Similarly, too, natural

infection with the germs of many other virulent dis-

eases passes completely unperceived until they have

gone through a certain process of development and

the malady itself breaks out—syphilis, typhoid, &c.

When their attenuated and graduated viruses are

in use, some day, we shall probably find that they

also do not give rise to fever. "We have no doubt

that if the vaccine-lymph of small-pox were arti-

ficially attenuated and vaccination effected with

progressively stronger lymphs instead of the unique

strong one, there would be no signs of general re-

action at all. Perhaps the vaccination for small-

pox will be some day the exception having to be

explained
—in the way we have just indicated, pos-

sibly
—and the apyretic inoculations will remain the

general and natural type.

It would be out of place on this occasion to enter

into considerations as to the mode of production of

fever ;
but we may content ourselves with remarking

that it is excessive in some people to argue that, so
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long as the absence of febrile reaction after the

inoculations has not been clearly explained, they

must be considered as unsafe, irrational, unscien-

tific, &c. It is not by the presence or absence of

fever that we are enabled to judge of the final results

of M. Pasteur's prophylactic treatment.

In certain rare cases the bitten persons, who

had come and received the full treatment, a short

time only after the accident, still took hydrophobia

and died. The treatment had remained powerless.

Those failures can possibly be understood by remem-

bering those exceptional cases in which M. Pasteur

found that the blood of his hypodermically inocu-

lated animals was virulent. The virus was, in the

cases which we are considering, deposited by chance

inside some blood-vessel cut open by the teeth of

the biting animal, and thus passed directly into the

general circulation, and into the central nervous

system, so that the prophylactic viruses, although

inoculated soon after, came too late to be useful.

"We must keep in mind in that connection that the

bites in almost every one of those cases of failure

were situated in the most highly vascular regions

—
feet, hands, face— or were very deep (wolf-bites).

In the ordinary run of cases, the greater part of

the virus—not to say the whole—is deposited in
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the dermic and hypodermic tissues, whence it pene-

trates into the lymphatic vessels and is carried

into the lymphatic ganglia of the region. Here

it is stopped some time—the incubation time—
and this delay enables the prophylactic viruses to

act efficiently.

Is not the incubation of virulent diseases gene-

rally simply after all the time occupied by the virus

in travelling from the point of inoculation, through

the lymphatic vessels and ganglia, into the general

blood-stream, when commences the period of inva-

sion proper ? In that hypothesis the duration of

incubation would be dependent on two factors :

(1) the invading micro-organism which passes

through with more or less ease according to its

shape, size, resistance, &c. (compare the degree of

malignancy of new growths and the characters of

their cells) ; (2) the state of integrity or otherwise,

pathological or physiological, according to age,

youth, or old age of the lymphatic ganglia. The

anatomical differences in the ganglia of different

individuals may help to explain the varying lengths

of incubation of the same disease in different

people ; perhaps also ought the physiological pha-

gocytic activity of the leucocytes to be taken into

account.
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The question of cruelty to animals has been

loudly raised, in England in particular, and has

led to incredible excesses of language. We shall

not deal at length with it, and shall simply declare

that we have plenty of sympathy with the animals

sacrificed, but none at all with their short-sighted,

weak-hearted, would-be defenders, who would gladly

leave thousands of human brings, many of them

children, to die from the most horrible death, and

thousands more to mourn and suffer, in order to

save, until to-morrow, the lives of rabbits. Which

is the worse, cruelty to animals or cruelty to

man ?

M. Pasteur had vaccinated dogs which he after-

wards exposed to the bites of rabid animals and

found to remain refractory to rabies for several

years in succession ;
so also he had vaccinated and

saved animals which had already been bitten.

Going further in that line of research, he had tre-

phined and inoculated on the brain a number of

animals. By this method every animal inoculati d

unfailingly takes rabies and dies. And yet he an-

nounced that he had been able to save several of

them by a process of vaccination with the desiccated

marrows going up to and including the first day

one, the whole series being injected rapidly in one
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day. Several investigators took up the experiments

anew. Professor Abreu in Portugal, Eenzi and

Amoroso in Italy, Von Fritsch in Vienna, failed

to obtain similar results. The last-named author

has not yet published the full account of his ex-

periments, but another simple statement of fact

will weigh heavily against them : Dr. Bardach,

of Odessa, trephined and inoculated on the brain

twenty-one dogs in all. Six of them were kept un-

vaccinated and soon died of rabies. Fifteen were

vaccinated after a few hours by the rapid and

intensive method. Five of them still developed

rabies and died, but the remaining ten showed no

symptoms of the disease and are still kept alive

and healthy in the kennel at Odessa—66 per

cent. The experiments were made in September

and October 1886. It is scarcely necessary to

point out again that intra-cranial inoculation

is infinitely more dangerous than ordinary bites

of mad animals. It is extremely probable that

every one of the fifteen vaccinated dogs would

have proved refractory to rabies as inoculated by

bites.

Beferring to those experiments M. Pasteur

says :

' Dr. Fritsch was wrong probably in choosing

rabbits for his experiments. Rabbits may, indeed,
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be rendered refractory to rabies, but it is much

more useful to deal with dogs.'
'

1 Since writing those lines Dr. von Fritsch's Report has been

published in extenso. According to the best judges it seems very

probable that there must have been something radically wrong in

his experiments, made chiefly on rabbits. A large proportion of

them died of septicaemia; the duration of incubation and varv

other circumstances varied very largely in different animals all

results which are practically unknown in Paris, or in other places

where the experiments proved successful and in keeping with tfc

of M. Pasteur. See criticisms by Dr. Gamaleia in the Annates de

VInstitut Pasteur; also M.Pasteur's letter to the Vienna Academy

of Medicine (June 1887.)

Confirmatory experiments to those of M. Pasteur have also

been realised of late by several other investigators: in Turin i .

Piano and Bordoni Ufreduzzi ;
in Naples by Vistea ;

in Vienna

Ulmann : in Warsaw by Odo Bujwid, who even succ< eded in

vaccinating and saving rabbits after infective inoculations on the

brain ; by Prof. Ernst, of Philadelphia, with a remarkably lan-

proportion of successful cases out of a total of over thirty experi-

ments; lastly, by Professor Horsley, the Secretary of the special

English Commission (of which the other members were : Sir

James Paget, Dr. Lauder Brunton, Dr. Fleming, Sir Joseph Lister,

Dr. Quain, Professor Sir Henry Eoscoe, M.P., and Professor

Burdon Sanderson), appointed by the Local Government Board to

investigate into the eiTicacy or otherwise of M. Pasteur's treatmi

The Report of the Committee, presented to Parliament on

June 27 last, is a unanimous and complete expression of con-

fidence in M. Pasteur's system.
' The possibility of commnnica

ting rabies at pleasure having thus been completely established,

the next part of the inquiry had reference to the possibilii

affording protection against it to persons or animals who had not

yet been bitten, or of preventing its development in those who had

been bitten. The former was easily determined by means of ani

mals ; and for this purpose, in Professor Horsley's experiment-',

six dogs were "protected" by injecting undei their skins, with an

Q
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In Continental countries we shall still have to

depend almost exclusively on well-devised and

ordinary needle syringe, emulsions from the spinal cords of rabbits

which had died of rabies ; beginning with a cord which had been

dried for fourteen days, and on each following day using a cord

which had been dried for one day less than the preceding, until

at last a fresh cord was used. None of these dogs suffered in any

way from the injections ; and when they were completed, the six

dogs thus protected, and two others unprotected, and some rabbits

unprotected, were made insensible with ether, and were then bitten

by rabid dogs, or by a rabid cat, on an exposed part. A protected

dog, No. 1, was bitten on July 8, 1886, by a dog which was paraly-

tically rabid, and it is still perfectly well
;
while an unprotected

clog, bitten on the same day by the same rabid dog, died paraly-

tic-ally rabid. A protected dog, No. 2, was bitten on November 6,

1886, by a dog which was furiously rabid, and has remained well.

At the same time four unprotected rabbits were bitten by the same

rabid clog, and of these two died of rabies. The same results

followed with the protected dog No. 3, and with the unprotected

rabbits bitten at the same time. The dog still lives, the rabbits

died of rabies. The protected dogs, Nos. 4 and 5, were bitten on

January 20, 1887, by a furiously rabid dog ;
and on the same day

the unprotected dog No. 2 and three unprotected rabbits were

bitten by the same dog. The protected dogs remain well, the un-

protected dog and two of the rabbits died of rabies. The protected

dog, No. 6, was bitten on three different occasions by a furiously

rabid cat on September 7, 1886, by a furiously rabid clog on

October 7, 1886, and by another furiously rabid dog on Novem-

ber 6, 1886. It died ten weeks after the third bite, but not of

rabies, as was proved not only by the character of its illness, but

also, and conclusively, by the negative result of inoculations per-

formed on two rabbits with an emulsion from its fresh spinal

cord. There seems, therefore, to be conclusive evidence that

protection against the bite of a rabid animal may be afforded by

previous inoculations ;
and the only remaining question is whether

the antidote can be made to overtake the poison when this has
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strictly enforced police regulations in order to

minimise the risks from rabid animals. We a

far yet from having seen the last mad wolf, the

last mad fox, or the last mad jackal, and thosi

animals are beyond the reach of the policeman.

But a great deal can be done for dogs and for the

public by taxing the animals heavily, muzzling

them efficiently, and destroying all vagrant cms.

The example of Sweden and Norway and of Ger-

many, which have led the way in those respects, is

conclusive.

In island countries the vaccination of animals

of the canine species every second or third year has

been proposed as a help to police regulations. It

will perhaps be found advantageous, at any rate, to

vaccinate against rabies all valuable dogs, especially

if kept in packs.

M. Pasteur's treatment is well styled by him-

self
'

prophylactic' It is not and does not claim to

actually been introduced. On this point the Committee furnish

a very complete analysis of the cases in which preventive inocu

lation has been practised by M. Pasteur, between Octobei 1885

and the end of December 1886—cases amounting to 2,682 in

number, and of which 127 went from this country. They arrive

at the conclusion that the inoculations performed bj M. Past

on persons bitten by rabid animals have prevented the occurn

of hydrophobia in a large proportion of those who, if they had

not been so inoculated, would have died of the disease ....'-

The Times, June 28, 1887.
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be in any degree curative
; it is powerless against

the disease "when the first symptoms have once

made their appearance, and even for a few days

before in all probability. Hence the necessity, it

cannot be too often repeated, of early treatment.

This, coupled with the inability to travel, for some

reason or other, of not a few patients, would make

it advisable that the central station were able to

send out the viruses carefully labelled and accom-

panied with detailed directions for use by the

medical attendant. Telegraph and railway might

make some such arrangement possible. For jour-

neys of any length, however, it would become neces-

sary to send the marrows themselves, in glycerine ;

and then at once the difficulties and dangers of

manipulation become too great to be entrusted to an

inexperienced person, even though medical, and we

should say that the safest and quickest plan will

continue to be, for all who can afford to do so, to

repair to the central station ; it will be good time

enough to reach there within one, two, or three

weeks after the accident, if the bites are not more

than ordinarily severe. But the rule is : the sooner

the better.

The mother Institute in Paris was for a long

time equal to the needs of the whole of Europe, and
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even of extra-European lands. It is so still for tin

whole of France, of the British Islands, of Spain

and Portugal, of Western Europe generally, and for

most of the countries bordering on the Mediter-

ranean. It will continue to be the Pasteur Insti-

tute of all countries which deem it inexpedient to

found a special station against rabies owing to

the small number of persons bitten in them.

The Buisson treatment, about which there has

been much talk of late, claims to be curative, and

consists essentially in excessive sudation either by

immersion in an ordinary hot bath or by means of

a Turkish bath, repeated twice or thrice daily until

a cure is effected—or the patient dies. Whatever

the value of the method, it can lay no claim to

novelty, and sudation as a mode of treatment of

confirmed rabies has been practised for centuries
;
in

particular may we refer to a baker who used to

shove his rabid patients into his oven. They came

out roasted and asphyxiated, or cured. His memory
is immortalised in the ' Petit Albert,' a book of witch-

craft of the Middle Ages. The Buisson treatment

must be judged by its works. It must furnish us

with better statistics than it has done hitherto
;

it

must also explain the disuse into which it has

fallen, although it has been known so long.
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What, in conclusion, may we prognosticate as

to the fate in future of the new method ? This,

that it will be, modified perhaps, the treatment for

hydrophobia as long as hydrophobia itself continues

one of the ills that human flesh is heir to. We say

so unhesitatingly, because M. Pasteur's discovery is

based on well-established experimental facts; because

it has shown itself efficient against rabies whilst

remaining harmless in itself, so long as handled

by careful and experienced hands
;

because it is

so simple in application, whilst throwing so much

hope in regions where the wildest despair reigned

supreme ; because it is an application of the ever-

sound principle that prevention is better than cure.

In this instance prevention means more than it

does usually. Jennerian vaccination prevents small-

pox. But many of the persons vaccinated during an

epidemic of small-pox would never have taken the

disease, although they had been left unvaccinated—
or would have taken it in a mild form—because

they had already been vaccinated previously, or

because they had already had the disease, or be-

cause they might have fled to some other country.

Not so with rabies. The persons Pasteurised against

it, if we may so speak, already have the germ of the

malady in their system and are in imminent danger,
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and the disease, if it show itself at all, knows of do

alternative—it kills, and there is no flight from it

anywhere or by any other means. Indeed, some

substance or some physical agent may be discovered

yet which will have the power of curing the declared

disease itself: it will complement, not supersede,

Pasteur's treatment, for this reason, that no

therapeutic agent, however specific in a given

disease, is ever infallible. All patients would still

submit themselves to the inoculative treatment, and

this failing, for some reason or other, would yet

have a second chance of escape from the dread

scourge.

One year later, after the demonstration afforded

by accumulated evidence from various and inde-

pendent sources, we may repeat what M. Pasteur

already felt justified in saying in his note of March

1, 1886 :

' The prophylaxis of rabies after bites is

now an established fact.'
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DO MAD DOG!

REALLY EXIST ?

An Authority Declares Many Mistakes

Are Made Where Dogs Have

Been Pronounced Mad.

HYDROPHOBIA IS A RARITY

To the Editor of "The Bulletin."
Sir: Seeing- in "The Bulletin" of the

5th inst. an account of a mad dog run-
ning amuck in West Chester, and hav-
ing read and heard so much about "mad"
dogs, 1 thought the following might in-
terest as well as benefit some of "The
Bulletin" readers. I have from my child-
hood been a lover and owner of dogs from
the ordinary pure bred dog to the cham-
pion show winner and hundreds have
passed through my hands, yet I have
never seen a mad dog; but one in every
sixth person you meet will tell you that
they have. Now these are the people
who, from utter ignorance, create the
mad dog scare. Hydrophobia, if such a
disease now exists, which is question-
able, is a very rare disease, indeed, and
there are medical men by the thousands
vho have never seen a case of it. One
civil surgeon asserts that during his ca-
reer of over thirty-five years in a large In-
dian district, with a population of nearly
two millions, he had under his supervision
several dispensaries where at least a hun-
dred thousand sick and injured persons,
including numerous cases of dog bites,
were healed every year, and yet he never
aw a sing'« case of hydrophobia.

The statistics of the Registrar General
,

shows that for the forty years ending
1SS7 the average death rate from hyd i

phobia in England and Wales was coi
siderably less than one to a million of I

the population. In Scotland only three I

cases of hydrophobia were registered dur-
,

ing the twenty years. 1855-1874. Numer-
ous medical authorities state that many
diseases such at tetanus, mania, epilepsy,
spinal meningitis, etc., have been mis-
taken for hydrophobia.

I believe as thousands of others be- I

lieve, that under the present system
J

adopted for the treatment of supposed
j

hydrophobia the true disease is more fre-
[

quently propagated by the inoculation
j

of the healthy. A monthly magazine pub- |

lished by the Society for the Prevention
of Cruelty to Animals says: "Lepold Nee,
bitten at Arrsa, was subject to inocula-
tion and died of hydrophobia a month
later. The dog that bit him was perfecc-
ly healthy, Arthur Stobol, a student of
the Lyceum at Lubin. in Russia, was
bitten by a dog, received the same treat-

ment, and was discharged a month later
with certificate of cure on the strength
of which he was re-admitted to the Ly-
ceum. Three months later he felt a pain
in the region of the inoculation and short-

l

ly afterwards died of hydrophobia. The
dog that bit him remained quite well. A
young painter of Antwerp named De
Moins was bitten slightly by a friend's

dog, he was urged to submit to the same
treatment from March 20 to April 2, and
after his return was suddenly attacked
by hydrophobia and died May 17, the dog
remaining perfectly well." The same pub-
lication goes on to say that when eminent
medical authorities like Dr. Dulles, of

Pennsylvania University; Dr. W. Osier,
of the John Hopkins University; Dr.

Woods, of Philadelphia; Dr. Joseph
Hearn, of Philadelphia; Dr. W. D. Mc-
Nab, of Chicago, and the late Dr. J. C.

Rosse look upon rabies and hydrophobia
as a "relic of mediaeval superstitions,"
it is time for their professional brethren
to call a halt to their vaporings and for

their prevailing system to be relegated to
the domain of medical commercialism,
if not to the realms of quackery.
The portion of the medical faculty who

for many years searched in vain for a
case of rabies or hydrophobia have ceased
their endeavors to disabuse the public
mind of the oft-recurring "mad dog"
scare. If I have been bitten once I have
been bitten fifty times, many of these
-bites being by dogs that eleven out of
every twelve persons would pronounce as
those from rabid dogs, and probably had
I submitted to the usual treatment of
inoculation I should not be writing this.
The following are little incidents of my

own experience with "mad" dogs. When
a boy, I owned a handsome Scotch collie,

Having a large country place of our own,
the animal had never been off the prem-
ises, when one day I thought I would
take him some distance away with me.
When passing through the village there
were a number of boys playing on the
road and making a great uproar. This, of i



\\ ;is strange to my dog, and he
rushed by them terrified. As he passed
on. lads struck him with a stick.

Ttiis unusual treatment intensified his ter-

ror, the result b< Ing that he bit two boys
Who were running toward him further
down the road. The parents were, as is in-

variably the case with the "mad dog"
scare class, as much terrified as the poor
dog', and wanted to have him destroyed
forthwith, under the old superstition that
there is no fear of hydrophobia developing
if the animal is destroyed. However, with
some compensation and great persuasion,
T saved my dog. These lads to-day are
Strong, healthy men, and the dog died a
natural death twelve years later. A sec-
ond experience of "mad" dogs was when
1 sent my boy with two fox terrier pups
five months old to the nearest town, to get

m accustomed to the traffic and strange
tits when in the street. One of the pups

got a teething tit. which is of very com-
mon occurrence in young puppies. It ran
wildly about, knocking against people's
legs, and at the same time frothing at
the mouth and champing its jaws. A "mad
dog" scare was raised, and the most cour-
ageous of half a dozen six-foot Dublin
"bobbies" who was standing in front of the
police station rushed across the street and
wanted to shoot the dog instanter. My
lad, seeing his intention, immediately got
between the constable and the dog. and,
picking up the latter, said: "You old fool
don't you see the pup has only a tathen
fit! It's a wondher you haven't bether
sinse." Three months later the pup won
first prize at the Edinburgh Kennel Club
show, and was claimed at his catalogue
price of $375. The animal is at present a
registered prize winner and the sire of
winners.

Yet. another exhibition of the "m;<d"
dog scare. Some time ago I went to Phil-
adelphia to take a Great Dane out to mv
kennels, and while waiting at Broad St.

cion for the train the animal got an

On another occasion a friend of r,came rushing into my .

run and see his dog which had bu,
gone mad. I told him that he
require the first treatment for
\\ hen I got to his place all his familj
in elevated positions, All that could geton the table were md the |,

nate ones were standing on chairs
dog was rolling about on th. floor frothingfrom the mouth and tearing its Jav.
pieces with its nails. 1 knew at once that

something jammed in

nly

the animal had
mouth which h. could not dislo
opened his mouth and pulled oui ofa chop bone which had got wedge, l h
nis teeth.
This accident often occurs with cats i

These little incidents may be of ser\
those ignorant in doggy matters and m.
be the means of saving the life of mam
pet or otherwise valuable dog, and ray a
vice is that should you ever get bitten bya dog to think no more about it than youwould of the prick of a pin. If it is a bad
bite suck the wound and this will prev
inflammation to a great extent, and afi
have it cauterized if you wish, but gl
inoculation for hydrophobia a wide berthAs "Field and Fancy" says in its issue of
' U}\ n

A
h: 3 e are not alone '"» the

belief that the inoculation svstem is
a medical commercialism and undeserving
of the high place it holds in the estima-
aDyion : n nuvci. _ ivnu u i„lk™

masses." Who ever lieardof a

Wner or a professtonal doghan
_

tion of the masses.

tor seeking refuge in'inocuiatton when m
ten by even a most vicious dog Thto Class

of men are not immunes, while t

the world are victims. They
the alleged malady as a myth and d«inn
no fear of hydrophobia even though, bi ttea

look upon

everv week in every year oy mad" dogs

There are more "mad" men in the city oi

P ttodelphrT to-day than, there have been

mad dogs in this world since Noah lande

his string of
dog^on

Mount
Ararat.

Tallvho Boarding Kennels, Devon. Pa

erman
t A. ROSENGARTEN, by W. CoLLETT-
andars. Crown 8vo, cloth extra, Willi

epileptic fit. This is also a common oc-
currence both in old and young dogs, from Llj

my experience more common in young chitectural Styles, A Hand
stock, which is naturally more excitable, „., - Tr,„„|,. . v„m \ho r„m„
and an animal having a tendency to epi-

'°°k of. Translated from the Germa,

tepsy,
if kept without exercise for a length , fl

Of time and then let loose suddenly to , g illustrations 7s 6d
scamper about, will in all probability go —-—
oS into one of these fits. While theani- temus Ward:
jnal was on the ground frothing at the .rtemus Ward's Works: The Works

|

mouth, champing his jaws and his whole of Charles Farrer Browne, better
frame in convulsions, the "mad dog" scare known as Artkmus Ward. With

raised. Everybody standing near Portrait and Facsimile. Crown Bvo,

"ran, for their lives," save one of the cloth extra, 7s. 6d.

"knowing ones," who stood at a aivil d?s- Vrtemus Ward's Lecture on the
tance, and whom I heard pronounce it as
"one of the worst cases of rabies he had
ever seen in his life."

Mormons. With 32 Illustration?

Edited, with Preface, by Edward Pi
Hingston. Crown 8vo, 6d.

Fortunately before any of the other rhe Genial Showman: Lite and Ad-

'knowing ones" lrrived, with a revolver
the dog (which weighed about 100 pounds)
recovered and I hid him on the train. This
dog had a similar fit a week later (Janu~
ary. 1902). She xas a valuable animal
and in June, 1902, won two firsts at Wis-
sahickon show. Sle is at present hale and
hearty at her owner's place.

ventures of Artemus Ward. By
Edward P. Hingston. With a

Frontispiece, Cr, 8to, cl.extra,3a. 6d,
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Arnold—Bird Life in England.
By Edwin Lester Arnold. Crown
Svo, cloth extra, 6s.

Art (The) of Amusing: A Col-
lection of Graceful Arts, Games, Tricks

,

Puzzles, and Charades. By Frank
Bellew. With 300 Illustrations. Cr.
Svo cloth extra, 4s . 6d.

Ashton (John), Works by:
Crown 8vo, cloth extra, 7s. 6d. each.
A History of the Chap-Bocks of the
Eighteenth Century. With nearly
4po_ Illustrations, engraved in fac-
simile of the originals.

Social Life In tr-a Reign of Queen
Anne. From Original Sources. With
nearly 100 Illustrations.

Humour, Wit, and Satire of the
Seventeenth Century. With nearly
100 Illustrations.

English Caricature and Satire on
Napoleon the First. With 120 Il-
lustrations from Originals. Two
Vols., demy 8vo, cloth extra, 28s.

Bacteria.-A Synopsis~of~the
Bacteria and Yeast Fungi and Allied
Species. By W. B. Grove, B.A. With

J>7
Illusts. Crown Svo, cl. extra, 3s. 6d.

Bankers, A Handbook of Lotn
den

; together with Lists of Bankers
from 1677. By F. G. Hilton Price.
Crown 8vo, cloth extra, 7s. 6d.

Bardsley (Rev. C.W.),Works by :

Crown 8vo, cloth extra, 7s. 6d. each.

English Surnames: Their Sources and
Significations. Third Ed., revised.

Curiosities of Puritan Nomencla-
ture.

Bartholomew Fair, Memoirs
of. By Henry Morlev. With 100
Illusts. Crown Svo, cloth extra, 7s. 6d.

Beaconsfield, Lord: A Biogra-
phy. By T. P. O'Connor, M.P. Sixth
Edition, with a New Preface. Crown
8vo, cloth extra, 7s. 6d.

Beauchamp. — Grantley
Grange: A Novel. By Shelsley
Beauchamp. Post 8vo, illust. bds., 2s.

Beautiful Pictures by British
Artists: A Gathering of Favourites
from our Picture Galleries. All en-
graved on Steel in the highest style of
Art. Edited, with Notices of the
Artists, by Sydney Armytage, M.A.
Imperial 4 to, cloth extra, gilt and gilt
edges, 21s.

Bechstein. — As Pretty as
Seven, and other German Stories.
Collected by Ludwig Bechstein.
With Additional Tales by the Brothers
Grimm, and 100 Illusts. by Kichtf.r.
Small 4to, green and gold, 6s. 6d.
gilt edges, 7s. 6d.

Beerbohm Wanderings in
Patagonia ; or, Life among the Ostrich
Hunters. By Julius Beerbohm. With
Illusts, Crown 8vo, cloth extra, 3s. Gd.

Belgravia. One Shilling Monthly.
The Number for January contained
Stories by Wilkie Collins, Miss
Braddon, Mrs. Alfred Hunt, tbe
Author of "Phyllis," and other Popu-
lar Authors.—A New Serial Story by
W. Clark Russell, entitled The
Frozen Pirate, begins in the July
Number.

*** Now ready, the Volume for March
to June, 1887, cloth extra, gilt edges,
7s. 6d.; Cases for binding Vols., 2s. each.

Belgravia Holiday Number,
1 887. Demy 8vo, with Illustrations, Is.

Bennett (W.C.,LL.D.),Works by:
Post Svo, cloth limp, 2s. each.

A Ballad History of England.
Songs for Sailors.

Besant (Walter) and James
Rice, Novels by. Crown 8vo, cloth
extra, 3s. 6d. each ; post Svo, illust.

boards, 2s. each; cloth limp. 2s. 6d.
each.

Ready-Money Mortiboy.
With Harp and Crown.
This Son of Vulcan.
My Little Girl
The Case of Mr. Lucraft.
The Golden Butterfly
By Celia's Arbour.
The Monks of Thelema.
'Twas In Trafalgar's Bay.
The Seamy Side.
1 he Ten Years' Tenant.
The Chaplain of the Fleet.

Besant (Walter), Novels by:
"

Crown 8vo, cloth extra, 3s. Gd each •

post 8vo, iilust. boards, 2s. each •

cloth limp, 2s. 6d. each.
All Sorts and Conditions of MenAn Impossible Story. With Illustra-

tions by Fred. Barnard.
The Captains' Room. &c. With

Frontispiece by E. J. Wheeler.
All in a Garden Fair. With 6 Illusts.
by H. Furniss.

Dorothy Forster. With Frontispiece
by Charles Green.

Uncle Jack, and other Stories.
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Besant, Walter, continued—
Children of Gibeon : A Novel. New
and Cheaper Edition. Crown Svo,
cloth extra, 3s. 6d.

The World Went Very Well Then.
With Etching of Portrait by John
Pettie, R.A., and Illustrations by
A. Forestier. Three Vols., cr. 8vo,

Th e Art of F lct my Svo, Is.

Library Edition of the Novels of
Walter1 Besant & James Rice.

Messrs. Chatto & Windus have in

press a choicely-printed L
J'.Jit ion of the Novels of Messrs. Besant
and Rice. The Volumes (each one con-
tit tiling a CompleteNovel) will be printed
from a specially-cast fount of type by
-Messrs. Ballantyne & Hanson, of
the Ballantyne Press, on a large t

Svo page, and will be issued in Six-

Shilling Monthly Volumes, handsomely
bound in cloth by Messrs. Burn & Co.
The First Volume of 513 pages (now
ready) is

Ready-Money Mortiboy,
with Portrait of James Rice, etched by
DanielA.VVf.hr SCHMiDT.anrf a New
Preface by Walter Besant, telling the

story of his literary partnership with

James Rice. This Novel will befollowed
at regular intervals by the following :—

My Little Girl.

With Harp and Crown.
This Son of Vulcan.
The Golden Butterfly. With Etched

Portrait of Walter Besant.
The Monks of Thelema.
By Celia's Arbour.
The Chaplain of the Fleet.
The Seamy Side. &C. &c.

Botham-Edwards (M.), Novels
by. Crown Svo, cloth extra, 3s. 6d.
each. ; post Svo, illust. bds., 2s. each,

Feli cia. I Kitty.

Bewick (Thos.)and his Pupils.
By Austin Dobson. With 95 Illustra-

tions. Square Svo, cloth extra, 10s. 6d.

Birthday Books:—
The Starry Heavens: A Poetical

Birthday Book. Square Svo, hand-
somely bound in cloth, 2s. 6d.

Birthday Flowers: Their Language
and Legends. By W. J. Gordon.
Beautifully Illustrated in Colours by
Viola Boughton. In illuminated

cover, crown .jto, 6s.

The Lowell Birthday Book. With
Illusts. Small Svo, cloth extra, 4s. 6d.

Blackburn's (Henry) Art Hand-
books. Demy Svo, Illustrated, uni-
form in size tor binding.

Academy Notes, separate years, from
1875 to 1886, each Is.

Blackburn, Henry, continued—
Academy Notes, 1887. With nu-
merous Illustrations. Is.

Academy Notes. 1875-79. Complete
in One Vol.,with nearly 600 Illusts. in
Facsimile. Demy Svo, cloth limp, Gs.

Academy Notes, 1880-84. Complete-
in One Volume, with about 700 Fai
simile Illustrations. Cloth limp, 6s.

Grosvenor Notes, 1877. 6d.
Grosvenor Notes, separate years, from
1878 to 1886, each Is.

Grosvenor Notes, 1887. With nu-
merous Illusts. Is.

Grosvenor Notes, 1877-82. With
upwards of 300 Illustrations. D.
8vo, cloth limp, 6s.

Grosvenor Notes, 1883-87. With
upwards of 300 Illustrations. Demy
Svo, cloth limp, 6s. [Preparing,

Pictures at South Kensington. Witii

70 Illusts. Is. [_New Edit, prepay \

The English Pictures at the National
Gallery. 114 Illustrations. Is.

The Old Masters at the National
Gallery. 12S Illustrations. Is. 6d.

A Complete Illustrated Catalogue
to the National Gallery. With
Notes by H. Blackburn, and 243
Illusts. Demy Svo, cloth limp, 3s.

Illustrated Catalogue of the Luxem-
bourg Gallery. Containing about

250 Reproductions alter the Original
Drawings of the Artists. Edited by
F. G. Dumas. Demy Svo, 3s 6<1.

The Paris Salon, 1887. With about

300 Facsimile Sketches. DemySvo,3s.

Blake (William) : Etchings from
his Works. By W. B. Scott. With
descriptivo Text. Folio, half-bound

boards, India Proofs, 21s.

Boccaccio's Decameron ; or,

Ten Days' Entertainment. Translati !

into English, with an Introduction by
Thomas Wright, F.S.A. With Portrait

and Stothard's beautiful Copper-
plates. Cr. Svo, cloth extra, gilt, 7s. 6d.

Bowers'(G.) Hunting Sketches:
Oblong 4to, half-bound boards, 21s. each.

Canters in Crampshire.
Leaves from a Hunting Journal.
Coloured in facsimile of the originals.

Boyle (Frederick), Works by:
Crown Svo, cloth extra, 3s.6d. each, post

Svo, illustrated boards, 2s. each.

Camp Notes: Stories of Sport and
Adventure in Asia, Africa, and
America. [Trotter.

Savago Life: Adventures of a Globe-

Chronicles of No-Man's
Post Svo, illust. boards, 2s.

Land
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Brand s Observations on Pop-
ular Antiquities, chiefly Illustrating
the Origin of our Vulgar Customs,
Ceremonies, and Superstitions. With
the Additions of Sir Henry Ellis.
Crown 8vo, cloth extra, gilt, with
numerous Illustrations, 7s. 6d.

Bret Harte, Works by :

Bret Harte's Collected Works. Ar-
ranged and Revised by the Author.
Complete in Five Vols., crown 8vo,
cloth extra, 6s. each.
Vol. I. Complete Poetical and
Dramatic Works. With Steel Por-
trait, and Introduction by Author.

Vol. II. Earlier Papers—Luck of
Roaring Camp, and other Sketches—Bohemian Papers — Spanish
amd American Legends.

Vol. III. Tales of the Argonauts—Eastern Sketches.
Vol. IV. Gabriel Conrov.
Vol. V. Stories — Condensed
Novels, <xc.

The Select Works of Bret H*irte, in
Prose and Poetry. With I :troduc-

tory Essay by J. M. Belt r.w Portrait
of the Author, and 50 Illustration:;.
Crown 8vo cloth extra. 7s. 6d.

Bret Xarte's Complete Poetical
Works. Author's Copyright Edition.
Beautifully printed on hand-made
paper and bound in buckram. Cr.
8vo, 4s. 6d.

Gabriel Conroy : A Novel. Post 8vo,
illustrated boards, 2s.

An Heiress of Red Dog, and other
Stories. Post 8vo, illust. boards, 2s.

The Twins of Table Mountain. Fcap.
8vo, picture cover, Is.

Luck of Roaring Camp, and other
Sketches. Post 8vo, illust. bds., 2s.

Jeff Briggs's Love Story. Fcap. 8vo,
picture cover, Is. [2s. 6d.

Flip. Post 8vo, illust. bds., 2s.
;
cl. limp,

Californian Stories (including The
Twins of Table Mountain, Jeff
Briggs's Love Storv, &c.) Post
8vo, illustrated boards, 2s.

Maruja: A Novel. Post 8vo, illust.

bo?rds, 2s. ; cloth limp, 2s. 6d.
The <3ueen of the Pirate Isle. With

28 original Drawings by Kate
Greenawav, Reproduced in Colours
by Edmund Evans. Sm. 4to, bds., fib.

Brewer (Rev. Dr.), Works by~T
The Reader's Handbookof Allusions,
References, Plots, and Stories.
Fifth Edition, revised throughout,
with a New Appendix, containing a
Complete English Bibliography.
Cr. 8vo, 1,400 pp., cloth extra, 7s. 6d.

Authors and their Works, with the
Dates: Being the Appendices to
"The Reader's Handbook," separ-
ately printed. Cr, 8vo, cloth limp, 2s.

Brewer (Rev. Dr.), continued—
A Dictionary of Miracles: Imitative,

Realistic, and Dogmatic. Crown 8vo,
cloth extra, 7s. 6d. ; half-bound, 9s.

Brewster (SirDavid),Works by:
More Worlds than One: The Creed
of the Philosopher and the Hope ot
the Christian. With Plates. Post
8vo, cloth extra, 4s. 6d.

The Martyrs of Science: Lives of
Galileo, Tycho Brahe, and Kep-
ler. With Portraits. Post 8vo, cloth
extra, is. 6d.

Letters on Natural Magic. A New
Edition, with numerous Illustrations,
and Chapters on the Being and
Faculties of Man, and Additional
Phenomena of Natural Magic, by
J. A. Smith. Post 8vo, cl. ex., 4s. 6d.

Briggs, Memoir of Gen. John.
By Major Evans Bell. With a Por-
trait. Royal 8vo, cloth extra, 7s. 6d.

Bri I lat-Savarin.—Gastronomy
as a Fine Art. By Brillat-Savarin.
Translated by R. E. Anderson, M.A.
Post 8vo, cloth limp, 2s. 6d.

Buchanan's (Robert) Works :

Crown 8vo, cloth extra, 6s. each.
Ballads of Life, Love, and Humour.
Frontispiece by Arthur Hughes.

Undertones.
| London Poems.

The Book of Orm.
White Rose and Red: A Love Story,
Idylls and Legends of Inverburn.
Selected Poems ofRobert Buchanan
With a Frontispiece by T. Dalziel.

The Hebrid Isles: Wanderings in the
Land of Lome and the Outer He-
brides. With Frontispiece by Wil-
liam Small.

A Poet's Sketch Book: Selections
from the Prose Writings of Robert
Buchanan.

The Earthquake ; or, Six Days and
a Sabbath. Cr. 8vo, cloth extra, 6s.

Robert Buchanan'sComplete Poeti-
cal Works. With Steel-plate Por-
trait. Crown 8vo, cloth extra, 7s. 6d.

Crown 8vo, cloth extra, 3s. 6d. each ;

post 8vo, illust. boards, 2s. each.
The Shadow of the Sword.
A Child of Nature. With a Frontis-

piece.
God and the Man. With Illustrations
by Fred. Barnard.

The Martyrdom of Madeline. With
Frontispiece by A. W. Cooper.

Love Me for Ever. With a Frontis-
piece by P. Macnab.

Annan Water.
| The New Abelard.

Foxglove Manor.
Matt : A Story of a Caravan.
The Master of the Mine.
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Bunyan's Pilgrim's Progress.
Edited by Rev. T. Scott. With 17
Steel Plates by Stothard engraved
by Goodall, and numerous Woodcuts.
Crown 8vo, cloth extra, gilt, 7s. 6d.

Burnett (Mrs.), Novels by:
Surly Tim, and other Stories. Post

8vo, illustrated boards, 2s.

Fcap. 8vo, picture cover, Is. each.

Kathleen Mavourneen.

Lindsay's Luck.

Pretty Polly Pemberton.

Burton (Captain), Works by:
To the Gold Coast for Gold : A Per-
sonal Narrative. By Richard F. Bur-
ton and Verney Lovett Cameron.
With Maps and Frontispiece. Two
Vols., crown 8vo, cloth extra, 21s.

The Book of the Sword : Being a

History of the Sword and its Use in
all Countries, from the Earliest
Times. By Richard F. Burton.
With over 400 Illustrations. Square
8vo, cloth extra, 32s.

Burton (Robert):
The Anatomy of Melancholy. A
New Edition, complete, corrected
and enriched by Translations of the
Classical Extracts. Demy 8vo, cloth

extra, 7s. 6d.

Melancholy Anatomised: Being an
Abridgment, for popular use, of Bur-
ton's Anatomy of Melancholy.
Post 8vo, cloth limp, 2s. 6d.

Byron (Lord):
Byron's Childe Harold. An entirely
New Edition of this famous Poem,
with over One Hundred new Illusts.

by leading Artists. (Uniform with
the Illustrated Editions of "The
Lady of the Lake " and "

Marmion.")
Elegantly and appropriately bound,
small 4to, 16s.

Byron's Letters and Journals. With
Notices of his Life. By Thomas
Moore. A Reprint of the Original
Edition. Cr. 8vo, cloth extra, 7s. 6d.

Byron's Don Juan. Complete in One
Vol., post 8vo, cloth limp, 2s.

Caine (T. Hall), Novels by:
The Shadow of a Crime. Cr. 8vo,

cloth extra, 3s 6d.
; post 8vo, illus-

trated boards, 2s.

A Son of Hagar. New and Cheaper
Edition. Crown 8vo, cloth extra,
3s. 6d.

Cameron (Comdr), Works by :

To tNe Gold Coast for Gold : A
Personal Narrative. By Richard
F. Burton and Verney Lovett
Cameron. With Frontispiece and
Maps. Two Vols., crown bvo, cloth
extra, 21s.

The Cruise of tho "Black Prince''
Privateer, Commanded by Robek r

Hawkins, Master Mariner. By
Commander V. Lovett Cameron
R.N., C.B., D.C.L. With Frontis-

piece and Vignette by P. Macnab.
Crown Svo, cl. ex., 5s.

Cameron (Mrs. H. Lovett),
Novels by:

Crown 8vo, cloth extra, 3s. 6d. each
post 8vo, illustrated boards, 2s. each.
Juliet's Guardian.

|
Deceivers Ever

Carlyle (Thomas) :

On the Choice cf Books. By Thomas
Carlyle. With a Life of the Author
by R. H. Shepherd. New and Re-
vised Edition, post 8vo, cloth extra,
Illustrated, Is. 6d.

The Correspondence of Thomas
Carlyleand Ralph Waldo Emerson,
1834 to 1872. Edited by Charles
Eliot Norton. With Portraits. Two
Vols., crown 8vo, cloth extra, 24s.

Chapman's (George) Works:
Vol. I. contains the Plays complete,
including the doubtful ones. Vol. II.,

the Poems and Minor Translations,
with an Introductory Essay by Alger-
non Charles Swinburne. Vol. III.,

the Translations of the Iliad and Odys-
sey. Three Vols., crown Svo, cloth

extra, 18s. ;
or separately, 6s. each.

Chatto& Jackson.—A Treatise
on Wood Engraving, Historical and
Practical. By Wm. Andrew Chatto
and John Jackson. With an Addi-
tional Chapter by Henry G. Bohn ;

and 450 fine Illustrations. A Reprint
of the last Revised Edition. Large
4to, half-bound, 28s.

Chaucer :

Chaucer for Children: A Golden
Key. By Mrs. H.R . IIaweis. With

Eight Coloured Pictures and nu-
merous Woodcuts by the A.uthor.

New Ed., small 4to, cloth extra, 6s.

Chaucer for Schools. By Mrs. H. R.

Hawei:;. Demy Svo. cloth limp, 2s 64.

Chronicle (The) of the Coach :

Charing Cross to Ilfracombe. Ey J. D
Champlin. With 75 Illustrations by
Edward L. Chichester. Square 8vo,
cloth extra, 7s. 6d.

City (The) of Dream : A Poem.
Fcap. 8vo, cloth extra, 6s. \_ln the press.
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Clodd.— Myths and Dreams.
By Edward Clodd, F.R.A.S., Author
of " The Childhood of Religions," &c.

Crown Svo, cloth extra, 5s.

Cobban.—The Cure of Souls:
A Story. By J. Maclaren Cobban.
Post 8vo, illustrated boards, 2s.

Coieman.—Curly: An Actor's

Story. By John Coleman. Illustrated

by J. C. Dollman. Crown 8vo, Is. ;

cloth, Is. 6d.

Collins (Wilkie), Novels by:
Crown 8vo, cloth extra, Illustrated,

3s.6d. each ; post8vo,illustrated bds.,

2s. each ;
cloth limp, 2s. 6d. each.

Antonina. Illust. by SirJoHNGiLEERT.
Basil. Illustrated by Sir John Gil-
bert and J. Mahoney.

Hide and Seek. Illustrated by Sir

John Gilbert and J. Mahoney.
The Dead Secret. Illustrated by Sir

John Gilbert.
Queen of Hearts. Illustrated by Sir

John Gilbert.
My Miscellanies. With a Steel-plate

Portrait of Wilkie Collins.
The Woman in White. With Illus-

trations by Sir John Gilbert and
F. A. Fraser.

The Moonstone. With Illustrations

by G. Du MAURiERand F. A. Fraser.
Man and Wife. Illust. by W. Small.
Poop Miss Finch. Illustrated by
G. Du Maurier and Edward
Hughes.

Miss or Mrs.? With Illustrations by
S. L. FiLDEsand Henry Woods.

The New Magdalen. Illustrated by
G.Du MAURiERand C.S.Reinhap.dt.

The Frozen Deep. Illustrated by
G. Du Maurier and J. Mahoney.

The Law and the Lady. Illustrated

by S. L. Fildes and Sydney Hall.
The Two Destinies.
The Haunted Hotel. Illustrated by
Arthur Hopkins.

The Fallen Leaves.
Jezebel's Daughter.
The Black Robe.
Heart and Science: A Story of the
Present Time.

"I Say No."
The Evil Genius.

Little Novels. Three Vols., cr. Svo.

Collins (Mortimer), Novels by :

Crown 8vo, cloth extra, 3s. 6d. each ; post
8vo, illustrated boards, 2s. each.

Sweet Anne Page. | Transmigration.
From Midnight to Mid night.

A Fight with Fortune. Post 8vo,
illustrated boards, 2s.

Collins (Mortimer & Frances),
Novels by :

Crown Svo, cloth extra, 3s. 6d. each; post

8vo, illustrated boards, 2s. each.

Blacksmith and Scholar.
The Village Comedy.
You Play Me False.

Post Svo, illustrated boards, 2s. each.

Sweet and Twenty. |
Frances.

Collins (C. AlTston).—The Bar
Sinister: A Story. By C. Allston
Collins. Post 8vo, illustrated bds.,2s.

Colman's Humorous Works:
" Broad Grins,"

" My Nightgown and

Slippers," and other Humorous Works,
Prose and Poetical, of George Col-
man. With Life by G. B. Buckstone,
and Frontispiece by Hogarth. Crown
8vo cloth extra, gilt, 7s. 6d.

Convalescent Cookery: A
Family Handbook. By Catherine
Ryan. Crown 8vo , Is. ; cloth, Is. 6d.

Conway (Moncure D.) (
Works

by: ^ •

Demonology and Devil-Lore. Two
Vols., royal 8vo. with 65 Illusts., 28s.

A Necklace of Stories. Illustrated

by W. j. Hennessy. Square 8vo,
cloth extra, 6s.

Cook (Dutton), Works by:
Crown 8vo, cloth extra, 6s. each.

Hours with the Players. With a
Steel Plate Frontispiece.

Nights at the Play : A View of the

English Stage.

Leo: A Novel. Post 8vo, illustrated

boards, 2s.

Paul Foster's Daughter, crown 8vo,
cloth extra, 3s. 6d. ; post Svo, illus-

trated boards, 2s.

Copyright. —A Handbook of
English and Foreign Copyright in

Literary and Dramatic Works. By
Sidney Jerrold, of the Middle
Temple, Esq., Barrister-at-Law. Post
8vo, cloth limp, 2s. 6d. _

Cornwall.—PopularRomances
of the West of England; or, The
Drolls, Traditions, and Superstitions
of Old Cornwall. Collected and Edited

by Robert Hunt, F.R.S. New and
Revised Edition, with Additions, and
Two Steel-plate Illustrations by
George Cruikshank. Crown 8vo,
cloth extra, 7s. 6d.

Craddock.— The Prophet of
the Great Smoky Mountains By
Charles Egbert Craddock. Post
8vo, illust. bds., 2s. ; cloth limp, 2s. Gd.
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Creasy.—Memoirs of Eminent
Etonians : with Notices of the Early
History of Eton College. By Sir
KnwARD Creasy, Author of " The
Fifteen Decisive Battles of the World."
Crown 8vo, cloth extra, gilt, with 13
Portraits, 7s. 6d.

Cruikshank (George):
The Comic Almanack. Complete in

Two Series : The First from 1835
to 1843 ; the Second from 1844 to

1853. A Gathering of the Best
Humour of Thackeray, Hood, May-
hew, Albert Smith, A'Beckett,
Rouert Brougii, &c. With 2,000
Woodcuts and Steel Engravings by
Cruikshank, Hine, Landells, &c.
Crown 8vo, cloth gilt, two very thick

volumes, 7s. 6d. each.

The Life of George Cruikshank. By
Blanchard Jerrold, Author of

"The Life of Napoleon III.," &c.
With 84 Illustrations. New and
Cheaper Edition, enlarged, with Ad-
ditional Plates, and a very carefully

compiled Bibliography. Crown 8vo,
cloth extra, 7s. 6d.

Robinson Crusoe. A beautiful re-

production of Major's Edition, with

37 Woodcuts and Two Steel Plates

by George Cruikshank, choicely
printed. Crown 8vo, cloth extra,
Vs. 6d.

Cumming(C. F. Gordon),Works
by:

Demy 8vo, cloth extra, 8s. 6d. each.

In the Hebrides. With Autotype Fac-
simile and numerous full-page Illus-

trations.

In the Himalayas and on the Indian
Plains. With numerous Illustra-

tions.

Via Cornwall to Egypt. With a

Photogravure Frontispiece. Demy
8vo, cloth extra, 7s. 6d.

Cussans.—Handbook of Her-

aldry; with Instructions for Tracing
Pedigrees and Deciphering Ancient

MSS., &c. By John E. Cussans,

Entirely New and Revised Edition,
illustrated with over 400 Woodcuts
and Coloured Plates. Crown 8vo,
cloth extra, 7s. 6d.

Cyples.—Hearts of Gold : A
Novel. By William Cyples. Crown
8vo, cloth extra, 3s. 6d.

; post 8vo,
illustrated boards, 23.

Daniel. — Merrie England in

the Olden Time. By George Daniel.
With Illustrations by Robt. Cruik-

shank. Crown 8vo, cloth extra, 3s. 6d.

Daudet—The Evangelist; or,
Port Salvation. By AlpH'<
Daudet. Translated by C. Harry
Meltzer. With Portrait of the
Author. Crown 8vo, cloth extra,
3s. 6d.

; post f'vo, Must, boards, 23.

Davenant.— What shall my
Son be ? Hints for Parents on the
Choice of a Profession or Trad.
their Sons. By Francis Davenant,
M.A. Post Bvo, cloth limp, 2s. 6d.

Davics (Dr. N. E.), Works by:
Crown 8vo. Is. each; cloth 1

Is. 6d. each.
One Thousand Medical Maxims.
Nursery Hints: A Mother's Guide.
Aids to Long Life. Crown Svo, 2s.

;

cloth limp, 2s. 6d.

Davics' (Sir John) Complete
Poetical Works, including Psalms I.

to L. in Verse, and other hitherto Un-
published MSS., for the first time
Collected and Edited, with Memorial-
Introduction and Notes, by the Rev.
A. B. Grosart, D.D. Two Vols.
crown 8vo, cloth boards, 12s.

De Maistre.—A Journey Round
My Room. By Xavier de Maistre.
Translated by Henry Attwei.l. Post

8vo, cloth limp, 2s. Cd.

De Mille.—A Castle fn Spain:
A Novel. By James De Mir. i.e. With
a Frontispiece. Crown 8vo, cloth

extra, 3s. 6d. ; pos t Svo , illust. bds., 2s.

Derwent (Leith), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each

; post
8vo, illustrated boards, 2s. each.
Our Lady of Tears.
Cii'ce's Lovers.

Dickens (Charles), Novels by :

Post Svo, illustrated boards, 2s. each.

Sketches by Boz. I NicholasNickleby.
Pickwick Papers. I Olive r Twist.

The Speeches of Charles Dickens,

1841-1870. With a New Bibliography,
revised and enlarged. Edited .

•

1

Prefaced by Richard Herne Shep-
herd, Crown 8vo, cloth extra, 6s. -

Also a Smaller Edition, in the

May/air Library. Post Bvo, cloth

limp, 2s. 6d.

About England with Dickens. By
Alfred Rimmer. With 57 Illustra-

tions by C. A. Vanderhoof, Alfri(D
Rimmer, and others. Sq. 8vo. cloth

extra, 10s. 6d.

Dictionaries;
A Dictionary of Miracles: Imitative,

Realistic, and Dogmatic. By the

Rev. E. C.Brewkr, LL.D. Crown
8vo, cloth extra, 7s. 6d.; lit.-bound, 9a.
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Dictionaries—continued.
The Reader's Handbook of Allu-

sions, References, Plots, and
Stories. By the Rev. E. C. Brewer,
LL.D. Fifth Edition, revised

throughout, with a New Appendix,
containing a Complete English Bib-

liography. Crown 8vo, 1,400 pages,
cloth extra, 7s. 6d.

Authors and their Works, with the
Dates. Being the Appendices to
" The Reader's Handbook," sepa-
rately printed. By the Rev. Dr.
Brewer. Crown 8vo, cloth limp, 2s.

Familiar Allusions: A Handbook
of Miscellaneous Information ; in-

cluding the Names of Celebrated
Statues, Paintings, Palaces, Country
Seats, Ruins, Churches, Ships,
Streets, Clubs, Natural Curiosities,
and the like. By Wm. A: Wh.teler
and Charles G. Wheeler. Demy
8vo, cloth extra, 7s. 6d.

Familiar Short Sayings of Great
Men. With Historical and Explana-
tory Notes. By Samuel A. Bent,
M.A. Fifth Edition, revised and
enlarged. Cr. 8vo, cloth extra,7s.6d.

A Dictionary of the Drama: Being
a comprehensive Guide to the Plays,

Playwrights.Players, and Playhouses
of the United Kingdom and Aarerica,
from the Earliest to the Present
Times. By W. Davenport Adams.
A thick volume, crown 8vo, half-

bound, 12s. 6d. [In preparation.
The Slang Dictionary: Etymological,

Historical, and Anecdotal. Crown
8vo, cloth extra, 6s. 6d.

Women of the Day: A Biographical
Dictionary. ByFRANCES Hays. Cr.
8vo, cloth extra, 5s.

Words, Facts, and Phrases: A Dic-
tionary of Curious, Quaint, and Out-
of-the-Way Matters. By Eliezer
Edwards. New and Cheaper Issue.
Cr. 8vo, cl. ex., 7s. 6d. ; hf.-bd., 9s.

Diderot.—The Paradox of Act>
Ing. Translated, with Annotations,
from Diderot's " Le Paradoxe sur le

Comedien," by Walter Herries
Pollock. With a Preface by Henry
Irving . Cr. 8vo, in parchmen t, 4s. 6d.

Dobson (W. T.), Works by :

Post 8vo, cloth limp, 2s. 6d. each.

Literary Frivolities, Fancies, Follies,
and Frolics.

Poetical Ingenuities and Eccentri-
cities.

Doran. — Memories of our
Great Towns ;

with Anecdotic Glean-
ings concerning their Worthies and
their Oddities. By Dr. John Doran,
F.S.A. With 38 Illustrations. New
and Cheaper Edition. Crown 8vo,
cloth extra, 7i. 6d,

Drama, A Dictionary of the.
Being a comprehensive Guide to the

Plays, Playwrights, Players, and Play-
houses of the United Kingdom and
America, from the Earliest to the Pre-
sent Times. By W. Davenport
Adams. (Uniform with Brewer's
" Reader's Handbook.") Crown 8vo,
half-bound, 12s. 6d. [In preparation.

Dramatists, The Old. Cr. 8vo,
cl. ex., Vignette Portraits, 6s. per Vol.

Ben Jonson's Works. With Notes
Critical and Explanatory, and a Bio-
graphical Memoir by Wm. Gifford.
Edit, by Col. Cunningham. 3 Vols.

Chapman's Works. Complete in
Three Vols. Vol. I. contains the
Plays complete, including doubtful

ones; Vol. II., Poems and Minor
Translations,with IntroductoryEssay
by A. C.Swinburne; Vol. I II..Trans-
lations of the Iliad and Odyssey.

Marlowe's Works. Including his
Translations. Edited, with Notes
and Introduction, by Col. Cunning-
ham. One Vol.

Masslnger's Plays. From the Text of
William Gifford. Edited by Col.
Cunningham. One Vol.

Dyer. — The Folk -Lore of
Plants. By Rev. T. F. Thiselton
Dyer, M.A. Crown 8vo, cloth extra,
7s. 6d. [In preparation.

Early English Poets. Edited,
with Introductions and Annotations,
by Rev. A. B. Grosart, D.D. Crown
8vo, cloth boards, 6s. per Volume.

Fletcher's (Giles, B.D.) Complete
Poems. One Vol.

Davles' (Sir John) Complete
Poetical Works. Two Vols.

Herrick's (Robert) Complete Col-
lected Poems. Three Vols.

Sidney's (Sir Philip) Complete
Poetical Works. Three Vols.

Herbert ( Lord) ofCherbury's Poems.
Edited, with Introduction, by J.
Churton Collins. Crown 8vo[
parchment, 8s.

Edgcumbe. — Zephyrus : A
Holiday in South America and on
the River Plate, By E. R. Pearck
Edgcumbe. With 41 Illustrations.
Crown 8vo, cloth extra, 6s. [Preparing.

Edwardes(Mrs. A.), Novels by:
A Point of Honour. Post 8vo, illus-

trated boards, 2s.

Archie Lovell. Crown 8vo, cloth extra,
33. 6d. ; post 8vo, illust. bds., 2s.

Eggieston.— Roxy:
Edward Eggleston.
boards, 2a.

A Novel. By
Post Svo, iilust.
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Emanuel.—On Diamonds and
PreciousStones: their History,Value,
and Properties ; with Simple Tests for

ascertaining their Reality. By Harry
Emanusl, F.R.G.S. With numerous
Illustrations, tinted and plain. Crown
8vo, cloth extra, gilt, 6s.

English Merchants: Memoirs
in Illustration of the Progress of British
Commerce. By H. R. Fox Bournk.
With Illusts. New and Cheaper Edit,
revised. Crown 8vo, cloth extra, 7s. 6d.

Ewald (Alex. Charles, F.S.A.),
Works by:

The Life and Times of Prince
Charles Stuart, Count of Albany,
commonly called the Young Pre-
tender. From the State Papers and
other Sources. New and Cheaper
Edition, with a Portrait, crown 8vo,
cloth extra, 7s. 6d.

Stories from the State Papers.
With an Autotype Facsimile. Crown
8vo, cloth extra, 6s.

Studies Re-studfed: Historical
Sketches from Original Sources.

Demy 8vo, cloth extra, 12s.

Eyes, Our: How
-
to" Preserve

Them from Infancy to Old Age. By
John Browning, F.R.A.S., &c. Fifth
Edition. With 55 Illustrations. Crown
8vo, cloth, Is.

Fairholt.—Tobacco : Its His-
tory and Associations

; with an Ac-
count of the Plant and its Manu-
facture, and its Modes of Use in all

Ages and Countries. By F. W. Fair-
holt, F.S.A. With upwards of 100
Illustrations by the Author. Crown
8vo, cloth extra, 6s.

Familiar Allusions: A Hand-
book of Miscellaneous Information:
including the Names of Celebrated
Statues, Paintings, Palaces, Country
Seats, Ruins, Churches, Ships, Streets,
Clubs, Natural Curiosities, and the
like. By William A. Wheeler,
Author cf" Noted Names of Fiction j"
and Charles G. Wheeler. Demy
8vo, cloth extra, 7s. 6d.

Familiar Short Sayings of
Great Wen. By Samuel Arthur
Bent, A.M. Fifth Edition, Revised
and Enlarged. Crown 6vo, cloth
extra, 7s. 6d.

Farrer (James Anson), Works
by:

Military Manners and Customs.
Crown 8vo, cloth extra, 6s.

War: Three Essays,. Reprinted from
"
Military Manners." Crown 8vo,

Is.
; cloth, Is. 6d.

Faraday (Michael), Works by :

Post 8vo, cloth extra, 4s. 6d. each.

The Chemical History of a Candle !

Lectures delivered before a Juvenile
Audience at the Royal Institution.
Edited by William Crookes, F.C.S.
With numerous Illustrations.

On the Various Forces of Nature,
and their Relations to each other :

Lectures delivered before a Juvenile
Audience at the Royal Institution.
Edited by William Crookks, F.C.S.
With numerous Illustrations.

Fin-Bee.— The Cupboard
Papers : Observations on the Art ot

Living and Dining. By Fin-Bec. Post
8vo, cloth limp, 2s. 6d.

Fireworks, The Complete Art
of Making; or, The Pyrotechnist's
Treasury. By Thomas Kentish. With
267 Illustrations. A New Edition, Re-
vised throughout and greatly Enlarged.
Crown 8vo, cloth extra, 5s.

Fitzgerald (Percy), Works by :

The Recreations ofa Literary Man ;

or. Does Writing Pay ? With Re-
collections of some Literary Men,
and a View of a Literary Man's
Working Life. Cr.Svo, cloth extra, 6s.

The World Behind the Scenes.
Crown 8vo, cloth extra, 3s. 6d.

Little Essays: Passages from the
Letters of Charles Lamb. Post
8vo, cloth limp, 2s. 6d.

Fatal Zero : A Homburg Diary. Cr.

8vo, cloth extra, 3s. 6d.

Post 8vo, illustrated boards, 2s. each.
Bella Donna.

|
Never Forgotten

The Second Mrs. Tillotson.

Polly.

Seventy-five Brooke Street.
The Lady of Brantome.

Fletcher's (Giles, B.D.) Com-
plete Poems : Christ's Victorie in

Heaven, Christ's Victorie on Earth,
Christ's Triumph over Death, and
Minor Poems. With Memorial-Intro-
duction and Notes by the Rev. A. B.

Grosart, D.D. Cr. 8vo, cloth bds., 6s.

Fonblanque.—Filthy Lucre: A
Novel. By Albany de Fonblanque.
Posi 8vo, illustrated boards, 2s.

Francillon (R. E.), Novels by:
Crown 8vo, cloth extra, 3s. 6d.each

;

post 8vo, illust. boards, 2s. each.
One by One. I A Real Queen.
Queen Cophetua. |

Olympla. Post 8vOj illust. boards, 23.

Esther's Glove. Fcap. 8vo, Is.
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French Literature, History of.

By Henry Van Laun. Complete in

3 Vols., demy Svo, el. bds., 7s. 6d. each.

Frere.— Pandurang Hari
; or,

Memoirs of a Hindoo. With a Preface
by Sir H. Bartle Frere, G.C.S.I., &c.
Crown 8vo, cloth extra, 3s. 6d.

; post
8vo, illustrated boards, 2s.

Friswell.—OneofTwo: ANovel.
By Hain Friswell. Post 8vo, illus-

trated boards, 2s.

Frost (Thomas), Works by :

Crown Svo, cloth extra, 3s. 6d. each.

Circus Life and Circus Celebrities.

The Lives of the Conjurers.
The Old Showmen and the Old
London Fairs.

Fry's (Herbert) Royal Guide
to the London Charities, 1886-7.
Showing their Name, Date of Founda-
tion, Objects, Income, Officials,&c. Pub-
lished Annually. Cr. Svo, cloth, Is. 6tl.

Gardening Books:
Post Svo, Is. each

;
cl. limp, Is. 6d. each.

A Year's Work in Garden and Green-
house : Practical Advice to Amateur
Gardeners as to the Management of
the Flower,Fruit, and Frame Garden.
By George Glennv.

Our Kitchen Garden : The Plants we
Grow, and How we Cook Them.
By Tom Jerrold.

Household Horticulture: A Gossip
about Flowers. By Tom and Jane
Jerrold. Illustrated.

The Garden that Paid the Rent.
By Tom Jerrold.

My Garden Wild, and What I Grew
there. ByF.G. Heath. Crown 8vo,
cloth extra, 5s. ; gilt edges, 6s.

Garrett.—The Capel Girls: A
NoVel. By Edward Garrett. Cr. Svo,
ci. ex., 3s. Gd. ; post Svo, illust. bds., 2s.

Gentleman's Magazine (The)
for 1887. One Shilling Monthly. In
addition to the Articles upon subjects
in Literature, Science, and Art, for
which this Magazine has so high a
reputation, "Science Notes," by W.
Mattieu Williams, F.R.A.S., and
" Table Talk/' by Sylvanus Urean,
appear monthly.

*#*Now ready, the Volume for Jan uary
to June, 18S7, cloth extra, price 8s. 6d.;
Cases for binding, 2s. each.

German Popular Stories. Col-
lected by the Brothers Grimm, and
Translated by Edgar Taylor. Edited,
with an Introduction, by John Ruskin.
With 22 Illustrations on Steel by
George Cruikshank. Square 8vo,
cloth extra, 6s. 6d. ; gilt edges, 7s. 6d.

Gibbon (Charles), Novels by :

Crown Svo, cloth extra, 3s. 6d. each

post 8vo, illustrated boards, 2s. each.

Robin Gray. The Flowerof the
For Lack of Gold.
What will the
World Say?

In Honour Bound.
Queen of the
Meadow.

Braes of Yarrow.

Forest. [lem.
A Heart's Prob-
TheGoldenShaft.
Of High Degree.
Fancy Free.

Loving a Dream.
A Hard Knot.

Post 8vo, illustrated boards, 2s. each.

For the King. |
InPasturesGreen.

In Love and War.
By Mead and Stream.
Heart's Delight. [Preparing.

Gilbert (William), Novels by :

Post 8vo, illustrated boards, 2s. each.

Dr. Austin's Guests.
The Wizard of the Mountain.
James Duke, Costermonger.

Gilbert (W, S.), Original Plays
by: In Two Series, each complete in

itself, price 2s. 6d. each.

The First Series contains—The
Wicked World—Pygmalion and Ga-
latea— Charity— The Princess— The
Palace of Truth—Trial by Jury.
The Second Series contains—Bro-

ken Hearts—Engaged—Sweethearts—
Gretchen—Dan'l Druce—Tom Cobb—
H.M.S. Pinafore—The Sorcerer—The
Pirates of Penzance.

Eight Original Comic Operas. Writ-
ten bv W. S. Gilbert. Containing:
The Sorcerer—H.M.S. "Pinafon "

—The Pirates of Penzance—Iolantlie— Patience — Princess Ida — The
Mikado—Trial by Jury. Demy Svo,
cloth limp, 2s. 6d.

Glenny.—A Year's Work m
Garden and Greenhouse: Practical

Advice to Amateur Gardeners as to

the Management of the Flower, Fruit,
and Frame Garden. By George
Glenny. Post 8vo, Is.; cloth, Is. 6d.

Godwin.—Lives of the Necro-
mancers. By William Godwin.
Post Svo, limp, 2s.
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Golden Library, The:
Square i6mo (Tauchnitz size), cloth

limp, 2S. per volume.

Bayard Taylor's Diversions of tlie

Echo Club.

Bennett's (Dr. W. C.) Ballad History
of England.

Bennett's (Dr.) Songs for Sailors.

Byron's Don Juan.

Godwin's (William) Lives of the
Necromancers.

Holmes's Autocrat of the Break-
fast Table. Introduction by Sala.

Holmes's Professor at the Break-
fast Table.

Hood's Whims and Oddities. Com-
plete. All the original Illustrations.

Irving's (Washington) Tales of a
Traveller.

Jesse's (Edward) Scenes and Oc-

cupations of a Country Life.

Lamb's Essays of Elia. Both Series

Complete in One Vol.

Leigh Hunt's Essays: A Tale for a

Chimney Corner, and other Pieces.
With Portrait, and Introduction by
Edmund Ollier.

Mallory's (Sir Thomas) Mort
d'Arthur: The Stories of King
Arthur and of the Knights of the
Round Table. Edited by B. Mont-
gomerie Ranking.

Pascal's Provincial Letters. A New
Translation, with Historical Intro-

ductionand Notes,byT.M'CRiE.D.D.
Pope's Poetical Works. Complete.
Rochefoucauld's Maxims and Moral

Reflections.' With Notes, and In-

troductory Essay by Sainte-Beuve.
St. Pierre's Paul and Virginia, and
The Indian Cottage. Edited, with
Life, by the Rev. E. Clarke.

Golden Treasury of Thought,
The: An Encyclopedia of Quota-
tions from Writers of all Times and
Countries. Selected and Edited by
Theodore Taylor. Crown Svo, cloth

gilt and gilt edges, 73. 6d.

Graham. — The Professor's
Wife : A Story. By Leonard Graham.
Fcap. 8vo, picture cover, Is.

Greeks and Romans, The Life
of the, Described from Antique Monu-
ments. By Ernst Guhl and W.
Koner. Translated from the Third
German Edition, and Edited by Dr.
F. Hueffer. 545 Hlusts. New and
Cheaper Edit,, demy 8vo, cl. ex., 7s. 6d.

Greenaway (Kate) and Bret
Harte.—The Queen of the Pirato
Isle. 1 Harte. With 25

original Drawings by Kate Gi
away, Reproduced in Colours by E.
Evans. Sm. 4to, bds., 5s.

Greenwood (James).Works by:
Crown Svo, cloth extra, 3s. 6d. each.

The Wilds of London.

Low Life Deeps: An Account of the

Strange Fish to be Found There.

Dick Temple: A Novel. Post 8vo,
illustrated boards, 2s.

Guyot.—The Earth and Man:
or, Physical Geography in its relation

to the History of Mankind. By
Arnold Guyot. With Additions by
Professors Agassiz, Pierce, and Gku :

12 Maps and Engravings on Steel,

some Coloured, and copious Index.
Crown Svo, cloth extra, gilt, 4s. 6d.

Habberton— Brueton's Bayou.
By John Habberton, Author of
" Helen's Babies." Post Svo, illus-

trated boards, 2s.
; cloth, 2s. 6d.

Hair (The): Its Treatment in

Health, Weakness, and Di-

Translated from the German of Dr. ),

Pincus. Crown 8vo, Is.; cloth, Is. 6d

Hake (Dr. Thomas Gordon),
Poems by:
Crown Svo, cloth extra, 6s. each.

New Symbols.
Legends of the Morrow.
The Serpent Play.

Maiden Ecstasy. Small 4to, cloth

extra, 8s.

Hall.—Sketches of Irish Cha-
racter. By Mrs. S. C. Hall.
numerous Illustrations on Steel and
Wood by Maglise, Gilbert, 11a:

and G. Cruikshank. Medium B* \,

cloth extra, gilt 7s. 6d.

Halliday.—Everyday Papers.
By Andrew Halliday. Post 8vo,
illustrated boards, 2s.

Handwriting, The Philosophy
of. With over 100 Facsimiles and 1

planatory Text. Py Don Felix dk
Salamanca. Post Svo, cl. limp, 2s. 6d.

Hanky-Panky : A Collection of

Very EasyTricks.Very Difficult Tricks,
White Magic, Sleight of Hand, &c.
Edited by W. II. Cremer. With 200

Uhists. Crown Svo. cloth extra,4s. 6d.



12 BOOKS PUBLISHED BY

Hardy (Lady Dufifus).
— Paul

Wynter's Sacrifice: A Story. By
Lady Duffus Hardy. Post 8vo, illust.

boards, 2s.

Hardy (Thomas).—Under1 the
Greenwood Tree. By Thomas Hardy,
Author of "Far from the Madding
Crowd." With numerous Illustrations.
Crown 8vo, cloth extra, 3s. 6d. ; post
8vo, illustrated boards, 2s.

Harwood.—The Tenth Earl.
By J. Berwick Harwood. Post 8vo,
illustrated boards, 2s.

Haweis (Mrs. H. R.), Works by :

The Art of Oress. With numerous
Illustrations. Small 8vo, illustrated

cover, Is.; cloth limp, Is. 6d.

The Art of Beauty. New and Cheaper
Edition. Crown 8vo, cloth extra,
Coloured Frontispiece and Illusts.6s.

The Art of Decoration. Square 8vo,
handsomely bound and profusely
Illustrated, 10s. 6d.

Chaucer for Children: A Golden
Key, With Eight Coloured Pictures
and numerous Woodcuts. New
Edition, small 4to, cloth extra, 6s.

Chaucer for Schools. Demy 8vo,
cloth limp, 2s. 6d.

Haweis (Rev. H.
R.).
—American

Humorists. Including Washington
Irving, Oliver Wendelt, Holmes,
James Russell Lowell, Artemus
Ward.Mark Twain, and Bret Harte.
By the Rev. H. R. Haweis, M.A.
Crown 8vo, cioth extra, 6s.

Hawthorne (Julian), Novels by.
Crown 8vo, cloth extra, 3s. 6d. each

;

post 8vo, illustrated boards, 2s. each.

Garth. I Sebastian Strome.
Ellice Quentin. |

Dust.

Prince Saronl's Wife.

Fortune's Fool.
|
Beatrix Randolph.

Crown Svo, cloth extra, 3s. 6d. each.

Miss Cadogna.
Love—or a Name.

Mrs. Gainsborough's Diamonds.
Fcap. 8vo, illustrated cover, la.

Hays.—Women of the Day: A
Biographical Dictionary of Notable
Contemporaries. By Frances Hays.
Crown 8vo, cloth extra, 5s.

Heath (F. G.).
— My Garden

Wild, and What I Grew There. By
Francis George Heath, Author of
" The Fern World," &c. Crown 8vo,
clotb extra, 68. ; c!, gilt, gilt edges, 6s.

Helps (Sir Arthur), Works by
Post 8vo, cloth limp, 2s. 6d. each.

Animals and their Masters.
Social Pressure.

Ivan de Biron: A Novel. Crown 8vo,
cloth extra, 3s. 6d.; post 8vo, illus-

trated boards, 2s.

Herrick's (Robert) Hesperides
Noble Numbers, and Complete Col-
lected Poems. With Memorial-Intro-
duction and Notes by the Rev. A. B.
Grosart, D.D., Steel Portrait, Index
of First Lines, and Glossarial Index.
&c. Three Vols., crown 8vo, cloth, 18s.

Hesse- Wartegg (Chevalier
Ernst von), Works by :

Tunis : The Land and the People.
With 22 Illustrations. Crown 8vot

cloth extra, 3s. 6d.

The New South-West: Travelling
Sketches from Kansas, New Mexico,
Arizona, and Northern Mexico.
With loo fine Illustrations and Three
Maps. Demy 8vo, cloth extra,
14s. [In preparation.

Herbert.—The Poems of Lord
Herbert of Cherbury. Edited, with
Introduction, by J. Churton Collins.
Crown 8vo, bound in parchment, 8s.

Hindley (Charles), Works by :

Crown 8vo, cloth extra, 3s. 6d. each.

Tavern Anecdotes and Sayings : In-

cluding the Origin of Signs, and
Reminiscences connected with
Taverns, Coffee Houses, Clubs, &c.
With Illustrations.

The Life and Adventures of a Cheap
Jack. By One of the Fraternity.
Edited by Charles Hindley.

Hoey.—The Lover's Creed.
By Mrs. Cashel Hoey. With Frontis-

piece by P. Macnab. New and Cheaper
Edit. Crown Svo, cloth extra, 3s. 6d.

;

post 8vo, illustrated boards, 2s.

Holmes (O.Wendell), Works by:
The Autocrat of the Breakfast-
Tabie. Illustrated by J. Gordon
Thomson. Post 8vo, cloth limp,
2s. 6d.—Another Edition in smaller

type, with an Introduction by G. A.
Sala. Post Svo, cloth limp, 2s.

The Professor at the Breakfast-
Table ;

with the Story of Iris. Post
8vo, cloth limp, 2s.
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Holmes. — The Science of
Voice Production and Voice Preser-

vation: A Popular Manual for the

Use of Speakers and Singers. By
Gordon HOLMES, M.D. With Illus-

trations. Crown 8vo, Is. ; cloth, Is. 6d.

Hood (Thomas):
Hood's Choice Works, in Prose and

Verse. Including the Cream of the

Comic Annuals. With Life of the

Author, Portrait, and 200 Illustra-

tions. Crown 8vo, cloth eNtra, 7s. 6d.

Hood's Whims and Oddities. Com-
plete. With all the original Illus-

trations. Post 8vo, cloth limp, 2s.

Hood (Tom), Works by:
From Nowhere to the North Pole:
A Noah's Arksological Narrative.
With 25 Illustrations by W. Brun-
ton and E. C. Barnes. Square
crown 8vo, cloth extra, gilt edges, 6s.

A Golden Heart: A Novel. Post 8vo,
illustrated boards, 2a.

Hook's (Theodore) Choice Hu-
morous Works, including his Ludi-

crous Adventures.Bons Mots, Puns and
Hoaxes. With a New Life of the

Author, Portraits, Facsimiles, and
lllusts. Cr. 8vo, cl. extra, gilt, 7s . 6d.

Hooper.—The House of Raby :

A Novel. By Mrs. George Hooper.
Post 8vo, illustrated boards, 2s.

Hopkins—" 'Twixt Love and
Duty :" A Novel. By Tighe Hopkins.
Crown 8vo, cloth extra, Cs. ; post 8vo,
illustrated boards, 2s.

Home.—Orion : An Epic Poem,
in Three Books. By Richard Hen-
gist Horne. With Photographic
Portrait from a Medallion by Sum-
mers. Tenth Edition, crown 8vo,
cloth extra, 7s.

Howell.—Conflicts of Capital
and Labour, Historically and Eco-

nomically considered : Being a His-

tory and Review of the Trade Unions
ot Great Britain. By Geo. Howell
M.P. Crown 8vo, cloth extra, 7s. 6d.

Hunt.—Essays by Leigh Hunt.
A Tale for a Chimney Corner, and
other Pieces. With Portrait and In-

troduction by Edm_und Ollier. Post

8vc, cloth limp, 2s.

Hunt (Mrs. Alfred), Novels by
Crown 8vo, cloth extra, 3s. 6d. each

post 8vo, illustrated boards, 2s. each.

Thornicroft's Model.

The Leaden Casket.

Self Condemned.
That other Person.

Indoor Paupers. By One of
Them. Crown 8vo, is. ;

cloth, Is. Gd.

Hydrophobia: M. Pasteuk's
System. Containing a Translation of

all his Communications on the Subject,
the Technique of his Methods, the

latest Statistics, &c. By Dr. R. Suzor.
of the Faculties of Edinburgh and
Paris. Cr. 8vo, cloth extra, 6s. [Shortly .

Ingelow.—Fated to be Free : A
Novel. By Jean Ingelow. Crown
Svo, cloth extra, 3s. 6d.

; post 8vo,
illustrated boards, 2s.

Irish Wit and Humour, oongs
of. Collected and Edited by A. Per-
ceval Graves. Post 8vo, cloth limp,

^s.Jd.

Irving—Tales of a Traveller.

By Washington Irving. Post Svo,
cloth limp, 2s.

Jay (Harriett), Novels by:
The Dark Colleen. Post 8vo, illus-

trated boards, 2s.

The Queen of Connaught. Crown
8vo, cloth extra, 3s. 6d.; post Svo,
illustrated boards, 2s.

Janvier.— Practical Keramics
for Students. By Catherine A.

Janvier. Crown 8vo, cloth extra, 6s.

Jefferies (Richard), Works by:
Crown 8vo, cloth extra, 6s. each.

Nature near London.
The Life of the Fields.

The Open Air.

Jennings (H. J.), Works by:
Curiosities of Criticism. Post Svo,

cloth limp, 2s. 6d.

Lord Tennyson: A Biographical
Sketch. With a Photograph-Por-
trait. Crown 8vo, cloth extra, 6s.

Jerrold (Tom), Works Jjy :

Post 8vo, Is. each ; cloth, Is. 6d. each.

The Garden that Paid the Rent.

Household Horticulture: A Gossip
about Flowers. Illustrated.

Our Kitchen Garden: The Plants
we Grow, and How we Cook Them.
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Jesse.—Scenes and Occupa-
tions of a Country Life. By Edward
Jesse. Post 8vo, cloth limp, 2s.

Jeux d'Esprit. Collected and
Edited by Henry S. Leigh. PostSvo,
cloth limp, 2s. 6d.

Jones (Wm, F.S.A.), Works by:
Crown 8vo, cloth extra, 7s. Gd. each.

Finger-Ring Lore: Historical, Le-

gendary, and Anecdotal. With over
Two Hundred Illustrations.

Credulities, Past and Present; in-

cluding the Sea and Seamen, Miners,
Talismans,Word and Letter Divina-
tion Exorcising and Blessing of

Animals, Birds, Eggs, Luck, &c.
With an Etched Frontispiece.

Crowns and Coronations : A History
of Regalia in all Times and Coun-
tries. With One Hundred Illus-

trations.

Jonson's (Ben) Works. With
Notes Critical and Explanatory, and
a Biographical Memoir by William
Gifford. Edited by Colonel Cun-
ningham. Three Vols., crown 8vo,
cloth extra, 18s. ; or separately, 6s. each.

Joseph us,TheCom pleteWorks
of. Translated by Whiston. Con-

taining both " The Antiquities of the

|. ws
"

.-md "The Wars of the Jews."
Two Vols. 8vo, w'th 52 Illustrations

Hiid Maps, cloth extra, gilt, 14s.

Kempt.— Pencil and Palette:
Chapters on Art and Artists. By Robert
Kempt. Post Svo, cloth limp, 2s. 6d.

Kershaw.—Colonial Pacts and
Fictions: Humorous Sketches. By
Mark Kershaw. Post 8vo, illustrated

boards, 2s. ; cloth, 2s. 6d.

King (R. Ashe), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each

;

post 8vo, illustrated boards, 2s. each.

A Drawn Game.
"The Wearing of the Green."

Kingsley (Henry), Novels by:
Oakshott Castle. Post 8vo, illus-

trated boards, 2s.

Number Seventeen. Crown Svo, cloth

extra, 3s. 6d.

Knight.— The Patient's Vade
Mecum : How to get most Benefit

from Medical Advice. By William
Knight, M.R.C.S., and Edward
Knight, L.R.C.P. Crown 8vo, Is. ;

cloth, Is. 6d.

Lamb (Charles):
Lamb's Complete Works, in Prose
and Verse, reprinted from the Ori-
ginal Editions, with many Pieces
hitherto unpublished. Edited, with
Notes and Introduction, by R. II .

Shepherd. With Two Portraits and
Facsimile of Page of the "

Essay on
Roast Pig." Crown 8vo, cloth extra,
7s. 6d.

The Essays of Elia. Complete Edi-
tion. Post Svo, cloth extra, 2s.

Poetry for Children, and Prince
Dorus. By Charles Lamb. Care-
fully reprinted from unique copies.
Small Svo, cloth extra, 5s.

Little Essays: Sketches and Charac-
ters. By Charles Lamb. Selected
from his Letters by Percy Fitz-
gerald. Post 8vo, cloth limp,
2s. 6d.

Lane's Arabian Nights, &c. :

The Thousand and One Nights:
commonly called, in England,

" The
Arabian Nights' Entertain-
ments." A New Translation from
the Arabic, with copious Notes, by
Edward William Lane. Illustrated
by many hundred Engravings on
Wood, from Original Designs byWm. Harvey. A New Edition, from
a Copy annotated by the Translator,
edited by his Nephew, Edward
Stanley Poole. With a Preface by
Stanley Lane- Poole. Three Vols.,
demy 8vo, cloth extra, 7s. 6d. each.

Arabian Society in the Middle Ages:
Studies from "The Thousand and
One Nights." By Edward William
Lane, Author of "The Modern
Egyptians," &c. Edited by Stanley
Lane-Poole. Cr. 8vo, cloth extra, 6s.

Lares and Penates
; or, The

Background of Life. By Florence
Caddy. Crown 8vo, cloth extra, 6s.

Larwood (Jacob), Works by:
The Story of the London Parks.
With Illustrations. Crown 8vo, cloth
extra, 3s. 6d.

Post Svo, cloth limp, 2s. 6d. each,

Forensic Anecdotes.
Theatrical Anecdotes.

Life in London
; or, The History

of Jerry Hawthorn and Corinthian
Tom. With the whole of Cruik-
shank's Illustrations, in Colours, after
the Originals, Crown Svo, cloth extra,
7s. 6d.
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Linton (E. Lynn), Works by:
Post Svo, cloth limp, 2s. Gd. each.

Witch Stories.

The True Story of Joshua Davidson.
Ourselves: Essays on Women.

Crown Svo, cloth extra. 3s. 6d. each ; post
Svo, llustrated boards, 2s. each.

Patricia Kemball.

The Atonement of Learn Dunclas.

The World Well Lost.

Under which Lord ?

With a Silken Thread.
The Rebel of the Family.
" My Love!"

|
lone.

Longfellow:
Crown 8vo, cloth extra, 7s. 6d. each.

Longfellow's Complete Prose Works.
Including "Outre Mer," "Hyper-
ion,"

"
Kavanagh,"

" The Poets and
Poetry of Europe," and

" Drift wood.''
With Portrait and Illustrations by
Valentine Bromley.

Longfellow's Poetical Works. Care-

fully Reprinted from the Original
Editions. With numerous fine Illus-

trations on Steel and Wood.

Long Life, Aids to: A Medical,
Dietetic, and General Guide in

Health and Disease. By N. E.
Davies, L.R.C.P. Crown Svo, 28. ;

cloth limp, 2s. 6d.

Lucy.—Gideon Fleyce: A Novel.

By Henry W. Lucy-
. Crown 8vo,

cl.es., 3s. 6d.; post Svo, illust. bds., 2s.

Lusiad (The) of Camoens.
Translated into English Spenserian
\ rse by Robert Ffrench Duff.
Demy Svo, with Fourteen full-page
Plates, cloth boards, ISs.

Macalpine. — Teresa Itasca,
and other Stories. By Avery Mac-
alpine. Crown Svo, bound in canvas,
2s. 6d.

McCarthy (Justin, M.P.),Works
by:

A History of Our Own Times, from
the Accession of Queen Victoria to

the General Election of 18S0. Four
Vols, demy Svo, cloth extra, 12s.

each.—Alsq a Popular Edition, in

Four Vols. cr. Svo, cl. extra, 6s. each.—And a Jubilee Edition, with an
Appendix of Events to the end of

18S6, complete in Two Vols., square
Svo, cloth extra, 7s. 6d. each.

McCarthy (Justin), continued—
A Short History of Our Own Times.
One Vol., crown Svo, cloth extra, Gs.

History of the Four Georges. I

Vols, demy 8vo, clo: 12a.

each. [Vol. I. now ; .

Crown Svo, cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 2s. each.

Dear Lady Disdain.

The Waterdale Neighbours.

My Enemy's Daughter.
A Fair Saxon.
Miss Misanthrope.
Donna Quixote.
The Comet of a Season.
Maid of Athens.

Camiola: A Girl with a Fortune.

Linley Rochford. Post 8vo, illustra»

ted boards, 2s.

"The Right Honourable:" A Ro-
mance of Society and Politics. My
Justin McCarthy, M.P., and Mis.
C.\mi>bell-Praed. New and Cheaper
Edition, crown Svo, cloth extra, 6s.

McCarthy (Justin H., M.P.),
Works by:

An Outlineof the History of Ireland,
from the Earliest Times to the Pre-

sent Day. Cr. Svo, Is. ; cloth, Is. 6d.

Ireland since the Union : Sketches
of Irish History from 1798 to 1886.

Crown Svo, cloth extra, 6s.

The Case for Home Rule. Crown
Svo, cloth extra, 5s.

England under Gladstone, 1880-85.
Second Edition, revised. Crown
Svo, cloth extra, 6s.

Doom ! An Atlantic Episode. Crown
Svo, Is. ; cloth, Is. 6d.

Our Sensation Novel. Edited by
Justin II. McCarthy. Crown 8vo,
Is. ; cloth, Is. 6d.

Hafiz in London. Choicely printed.
Small Svo, gold cloth, 3s. 6d.

Macdonell.—Quaker Cousins:
A Novel. By Agnes Macdonell,
Crown Svo, cloth extra, 3s. 6d.

; post
Svo, illustrated boards, 2s.

Macgregor. — Pastimes and
Players. Notes on Popular Games.
By Robert Macgregor. Post Svo,
cloth limp, 2s. 6d.

Mackay—Interludes and Un-
dertones ; or, Music at Twilight. By
Charles Mackay, LL.D. Crown Svo,
cloth extra, 6s.
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MacDonald (George, LL.D.),
Works by :

Works of Fancy and Imagination.
Pocket Edition, Ten Volumes, in
handsome cloth case, 21s. Vol. i.

Within and Without. The Hid-
den Life.—Vol. 2. The Disciple.
The Gospel Women. A Book of
Sonnets. Organ Songs.—Vol. 3.

Violin Songs. Songs of the Days
and Nights. A Book of Dreams.
Roadside Poems. Poems for
Children. Vol. 4. Parables.
Ballads. Scotch Songs.—Vols.

5 and 6. Phantastes: A Faerie
Romance.—Vol. 7. The Portent.—
Vol. 8. The Light Princess. The
Giant's Heart. Shadows. — Vol.

9- Cross Purposes. The Golden
Key. The Carasoyn. Little
Daylight.— Vol. 10. The Cruel
Pa'nter. The Wow o' Rivven.
The Castle. The Broken Swords.
The Gray Wolf. Uncle Corne-
lius.

The Volumes are also sold separately
i.i Grolier-pattem cloth, 2s. 6d. each.

Mauiise Portrait-Gallery (The)
of Illustrious Literary Characters;
with Memoirs—Biographical, Critical,

Bibliographical, and Anecdotal—illus-

trative of the Literature of the former
half of the Present Century. By
William Bates, B.A. With 85 Por-
traits printed on an India Tint. Crown
8vo, cloth extra, 7s. 6d.

Macquoid (Mrs.), Works by:
Square 8vo, cloth extra, 10s. 6d. each.

In the Ardennes. With 50 fine Illus-

trations by Thomas R. Macquoid.
Pictures and Legends from Nor-
r^andy and Brittany. With numer-
ous Illustrations by Thomas R.
Macquoid.

About Yorkshire. With 67 Illustra-

tions by T. R. Macquoid.

Crown 8vo, cloth extra, 7s. 8d. each.

Through Normandy. With 90 Illus-
trations byT. R. Macquoid.

Through Brittany. With numerous
illustrations by T. R. Macquoid.

Post 8vo, illustrated boards, 2s. each.

The Evil Eye, and other Stories.

Lost Rose.

Magician's Own Book (The):
Performances with Cups and Balls,

Eggs, Hats, Handkerchiefs, Sec. All
from actual Experience. Edited by
W. H. Cremer. With2oo Illustrations.
Crown 8vo, cloth extra, 4s. 6d.

Magic Lantern (The), and its

Management: including full Prac-
tical Directions for producing the

Limelight, making Oxygen Gas, and
preparing Lantern Slides. By T. C.
Hepworth. With 10 Illustrations.
Crown 8vo, Is. ; cloth, Is. 6d.

Magna Charta. An exact Fac-
simile of the Original in the British

Museum, printed on fine plate paper,
3 feet by 2 feet, with Arms and Seals
emblazoned in Gold and Colours. 5s.

Mallock (W. H.), Works by:
The New Republic; or, Culture, Faith
and Philosophy in an English Country
House. Post 8vo, cloth limp, 2s. 6d. ;

Cheap Edition, illustrated boards, 2S.

The New Paul and Virginia ; or, Posi-
tivism on an Island. Post 8vo, cloth

limp, 2s. 6d.

Poems. Small 4to, in parchment, 8s.

Is Life worth Living? Crown 8vo,
cloth extra, 6s.

Mallory's (Sir Thomas) Mort
d'Arthur : The Stories of King Arthur
and of the Knights of the Round Table.
Edited by B. Montgomerie Ranking.
Post 8vo, cloth limp, 2s.

Mark Twain, Works by:
The Choice Works of Mark Twain.

Revised and Corrected throughout by
the Author. With Life, Portrait, and
numerous Illustrations. Crown 8vo,
cloth extra, 7s 6d.

The Innocents Abroad ; or, The New
Pilgrim's Progress : Being some Ac-
count of the Steamship

"
Quaker

City's
" Pleasure Excursion to

Europe and the Holy Land. With
234 Illustrations. Crown 8vo, cloth
extra, 7s. 6d.—Cheap Edition (under
thetitleof" Mark Twain's Pleasure
Trip "),post 8vo, illust. boards, 2s.

Roughing It, and The Innocents at
Home. With 200 Illustrations by
F. A. Fraser. Crown 8vo, cloth
extra, 7s. 6d.

The Glided Age. By Mark Twain
and Charles Dudley Warner.
With 212 Illustrations by T. Coppin.
Crown 8vo, cloth extra, 7s. 6d.

The Adventures of Tom Sawyer.
With in Illustrations. Crown 8vo,
cloth extra, 7s. 6d.—Cheap Edition,
post 8vo, illustrated* boards, 2s.

The Prince and the Pauper. With
nearly 200 Illustrations. Crown 8vo,
cloth extra, 7s. 6d.
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Mark Twain's Works, continued—

A Tramp Abroad. With 314 Illustra-

tions. Crown 8vo, cloth extra, 7s. 6d.—Cheap Edition, post Svo.illustrated
boards, 2s.

The Stolen White Elephant, &c.
Crown 8vo, cloth extra, 6s. ; post 8vo,
illustrated boards, 2s.

Life on the Mississippi. With about
300 Original Illustrations. Crown
8vo, cloth extra, 7s. 6d.—Cheap Edi-

tion, post 8vo, illustrated boards, 2s.

The Adventures of Huckleberry
Finn. With 174 Illustrations by
E. W. Kemblk. Crown 8vo, cloth

extra, 7s. 6d.—Cheap Edition, post
8vo, illustrated boards, 2s.

Marlowe's Works. Including
his Translations. Edited, with Notes
and Introductions, by Col. Cun-
ningham. Crown 8vo, cloth extra, 6s.

Marryat (Florence), Novels by:
Crown 8vo, cloth extra, 3s.6d. each;
post 8vo, illustrated boards, 2s. each.

Open ! Sesame!
Written In Fire

Post 8vo, illustrated boards, 2s. each.

A Harvest of Wild Oats.
A Little Stepson.

Fighting the Air.

Massinger's Plays. From the
Text of William Gifford. Edited
by Col. Cunningham. Crown 8vo,
cloth extra, 63.

Masterman.—Half a Dozen
Daughters: A Novel. By J. Master-
man. Post 8vo, illustrated boards, 23.

Matthews.—A Secret of the
Sea, &c. By Brander Matthews.
Post 8vo, illustrated boards, 2s. ; cloth,
2s. Gd.

Mayfair Library, The:
Post 8vo, cloth limp, 2s. 6d. per Volume.
A Journey Round My Room. By
Xavier de Maistre. Translated
by Henry Attwell.

Quips and Quiddities. Selected by
W. Davenport Adams.

The Agony Column of "The Times,"
from 1800 to 1870. Edited, with an
Introduction, by Alice Clay.

Melancholy Anatomised: A Popular
Abridgment of " Burton's Anatomy
of Melancholy."

Gastronomy as a Fine Art. By
Brillat-Savarin.

Mayfair Library, continued—
The Speeches of Charles Dickens.

Literary Frivolities, Fancies, Follies,

and Frolics. By W. T. Dobson.

Poetical Ingenuities and Eccentrici-
ties. Selected and Edited by W. T.
Dobson.

The Cupboard Papers. By Fin-Bec.

Original Plays by W. S. Gilbert.
First Series. Containing: The
Wicked World — Pygmalion and
Galatea— Charity — The Princess—
The Palace of Truth—Trial by Jury.

Original Plays by W. S. Gilbert.
Second Series. Containing: Broken
Hearts — Engaged— Sweethearts—
Gretchen— Dan'l Druce—Tom Cobb
—H.M.S. Pinafore — The Sorcerer
—The Pirates of Penzance.

Songs of Irish Wit and Humour.
Collected and Edited by A. Perceval
Graves.

Animals and their Masters. By Sir

Arthur Helps.
Social Pressure. By Sir A. Helps.
Curiosities of Criticism. By Henry

J. Jennings.
The Autocrat ofthe Breakfast-Table.

By Oliver Wendell Holmes. Il-

lustrated by J. Gordon Thomson.
Pencil and Palette. By Robert
Kempt.

Little Essays : Sketches and Charac-
ters. By Chas. Lamb. Selected from
his Letters by Percy Fitzgerald.

Forensic Anecdotes; or, Humour and
Curiosities of the Law and Men ot

Law. By Jacob Larwood.

Theatrical Anecdotes. By Jacob
Larwood.

Jeux d'Esprit. Edited by Henry S.

Leigh.

True History of Joshua Davidson.

By E. Lynn Linton.

Witch Stories. By E. Lynn Linton.

Ourselves: Essays on Women. By
E. Lynn Linton.

Pastimes and Players. By Robert
Macgregor.

The New Paul and Virginia. By
W. H. Mallock.

New Republic. By W. H. Mallock.
Puck on Pegasus. By H.Cholmonde-
ley-Pennell.

Pegasus Re-Saddled. By H. Choe-
mondeley-Pennell. Illustrated by
George Du Maurier.

Muses of Mayfair. Edited by H.
Cholmonpeeev- Pen nell.

Thoreau : His Life and Aims. By
H. A. Page.
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I.'i; fair Library,
Puniana. By the

More Puniana.
Rowley.

The Philosophy
Don Felix de

.
. ucd.

Hon. Hugh Rowley.

By the Hon. Hugh

of Handwriting. By
Salamanca.
Sea. By WilliamBy Stream and

Senior.

Old Stories Retold. By Walter
Thorn bury.

Leaves from a
Book. By Dr.

Naturalist's Note-
Andrew Wilson.

Mayhew.—London Characters
and the Humorous Side of London
Life. By Henry Mayhew. With
numerous Illustrations. Crown 8vo,
cloth extra, 3s. 6(1.

Medicine, Family.—One Thou-
sand Medical Maxims and Surgical
Hints, for Infancy, Adult Life, Middle

Age, and Old Age. By N. E. Davies,
L.R C.P. Lond. Cr. 8vo, Is.; ol., Is. 6d.

Merry Circle (The) : A Book of
New Intellectual Games and Amuse-
ments. By Clara Bellew. With
numerous Illustrations. Crown 8vo,
cloth extra, 4s. 6d.

Mexican Mustang (On a),
through Texas, from the Gulf to the
Rio Grande. A New Book of Ameri-
can Humour. By Alex. E. Sweet and
J. Armoy Knox, Editors ot " Texas
Sidings." With 265 Illusts. Cr. 8vo,
cloth extra, 7s. 6d.

Middlemass (Jean), Novels by:
Post 8vo, illustrated boards. 2s. each.
Touch and Go.

|
Mr. Dorillion.

Miller.— Physiology for the
Young; or, The House of Life: Hu-
man Physiology, with its application
to the Preservation of Health. For
Classes and Popular Reading. With
numerous Illusts. By Mrs. F. Fenwick
Miller. Small 8vo, cloth limp, 2s. 6d.

Milton (J. L.), Works by:
Sm. 8vo, Is. each ; cloth ex., Is. Gd. each.

The Hygiene of the Skin. A Concise
Set of Rules for the Management of
the Skin; with Directions for Diet,
Wines, Soaps, Baths, &c.

The Bath in Diseases of the Skin.
The Laws of Life, and their Relation

to Diseases of the Skin.

Molesworth (Mrs.).— Hather-
court Rectory. By Mrs. Moles-
worth, Author of "The Cuckoo
Clock," &c, Crown 8vo, cloth extra,
4s. 6d.

Moncrieff.— The Abdication;
or, Time Tries All. An Historii al

Drama. By W. D. Scott-Moncriei-k.
With Seven Etchings by John Pettie,
R.A., W. Q. Orchardson, R.A., J.

MacWhirter.A.RA.,Colin Huntek,
A.R.A., R. Macbeth, A.R.A., and Tom
Graham, R.S.A. Large 4to, bound in

buckram, 21s. ___..

Murray (D. Christie), Novels
by. Crown Svo.cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 2s. each.

A Life's Atonement. I A Model Father.

Joseph's Coat.
\
Coals of Fire.

By the Gate of the Sea.
Val Strange. |

Hearts.
The Way of the World.
A Bit of Human Nature.
First Person Singular.
Cynic Fortune;

Old Blazer's Hero. With Illustra

tions by A. McCormick. Two Vols.,

post 8vo, 12s. [Shortly.

North Italian Folk. By Mrs.
Comyns Carr. Illustrated by Ran-
dolph Caldecott. Square 8vo, cloth

extra, 7s. 6d.

Nursery Hints: A Mother's
Guide in Health and Disease. By N.
E. Davies, L.R.C.P. Crown 8vo, Is.

;

cloth, Is. 6d.

O Connor.—Lord Beaconsfield
A Biography. ByT. P. O'Connor, M. P.

Sixth Edition, with a New Preface,

bringing the work down to the Peath
of Lord Beaconsfield. Crown 8vo,
cloth extra, 7s. 6d.

O'Hanlon.— The Unforeseen:
A Novel. By Alice O'Hanlon. New
and Cheaper Edition. Post 8vo, illus-

trated boards, 2s.

OTTphanFTMrs.) Novels by:
Whiteladies. With Illustrations by
Arthur Hopkins and H. Woods.
Crown 8vo, cloth extra, 3s. 6d. ;

post 8vo ,
illustrated boards, 2s.

Crown 8vo, cloth extra, 4s. 6d. each.

The Primrose Path.
The Greatest Heiress In England.

O'Reilly.—Phoebe's Fortunes:
A Novel. With Illustrations by Henry
Tuck. Post 8vo, illustrated boards, 2s.

CyShaughnessy (Arth.), Works
by :

Songs of a Worker. Fcap. 8vo, cloth

extra, 7s. 6d.

Music and Moonlight. Fcap. 8vo,
cloth extra, 7s. 6d.

Lays of France. Crown 8vo, cloth
extra, 10s. 6d.
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Ouida, Novels by. Crown 8vo,
cloth extra, Ss. each ; post 8vo, illus-

trated boards, 2s. each.

Held In Bondage
Strath more.
Chandos.
Under Two Flags.
Cecil Cast I e-

malne's Gage.
Idalia
Tricotrin.
Puck.
Folle Farlne.
TwoLittleWooden
Shoes.

A Dog of Flanders.
Pascarel.

Slgna.
In a Winter C!ty.
Ariadne
Friendship.
Moths.
Pipistrello.
A Village Com-
mune.

Bimbi.
In Maremma
Wanda.
Frescoes. [Ine.
Princess Naprax-
Othmar.

Wisdom, Wit, and Pathos, selected
from the Works of Ouida by F.
Sydney Morris. Sm.cr.8vo,cl.ex^ijs.

Page (H. A.), Works by :

Thoreau : His Life and Aims : A Study.
With Portrait. Post 8vo,cUimp,2s.6d.

Lights on the Way : Some Tales with-
in a Tale. By the late J. H. Alex-
ander, B.A. Edited by H. A. Page.
Crown 8vo, cloth extra, 6s.

Animal Anecdotes. Arranged on a
New Principle. Cr. 8vo, cl. extra, 5s.

Parliamentary Elections and
Electioneering in the Old Days (A
History of). Showing the State of

Political Parties and Party Warfare at

'the Hustings and in the House of
Commons from the Stuarts to Queen
Victoria. Illustrated from the original
Political Squibs, Lampoons, Pictorial

Satires, and Popular Caricatures of

the Time. By Joseph Grego, Author
of " Rowlandson and his Works,"
"The Life of Gillray," &c. Demy
8vo, cloth extra, with a Frontispiece
coloured by hand, and nearly 100

Illustrations, 16s.

Pascal's Provincial Letters. A
New Translation, with Historical In-

troduction and Notes, by T. M'Crie,
P.P. Post 8vo, cloth lim p, 2s.

Patient's (The) Vade Mecum:
How to get most Benefit from Medi-
cal Advice. By William Knight,
M.R.C.S., and Edward Knight,
L.R.C.P. Crown 8vo, Is.; cloth, Is. 6d.

Paul Ferroll :

Post 8vo, illustrated boards, 2s. each.
Paul Ferroll : A Novel.

Why Paul Ferroll Killed his Wife.

Paul.—Gentle and Simple. By
.Margaret Agnes Paul. With a

Frontispiece by Helen Paterson,
Cr. 8vo, cloth extra, 3s. 6d. ; post 8vo,
illustrated boards, 23.

Payn (James), Novels by.
Crown 8vo, cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 28. each.

Lost Sir Massingberd.
The Best of Husbands.
Walter's Word.

|
Halves.

What He Cost Her.
Less Black than we're Painted.

By Proxy. | High Spirits.
Under One Roof.
A Confidential Agent.
Some Private Views.
A Grape from a Thorn.
For Cash Only. |

From Exile.

The Canon's Ward.
Post Svo, illustrated boards, 2s.each.

Kit: A Memory. | Carlyon's Year.
A Perfect Treasure.
Bentinck's Tutor. Murphy's Master.
Fallen Fortunes.
A County Family. |

At Her Mercy.
A Woman's Vengeance.
Cecil's Tryst.
The Clyffards of ClyfTe.
The Family Scapegrace.
The Foster Brothers.

|
Found Dead.

Gwendoline's Harvest.
Humorous Stories.
Like Father, Like Son.
A Marine Residence.
Married Beneath Him.
Mirk Abbey. |

Not Wooed, but Won.
Two Hundred Pounds Reward.
The Talk of the Town.
In Peril and Privation* Stories of

Marine Adventure Re-told. A Book
for Boys. With numerous Illustra-

tions. Crown Svo, cloth gilt, 6s.

Holiday Tasks: Being Essays written
in Vacation Time. Crown 8vo,
cloth extra, 6s.

Glow-Worm Tales. Three Vols.,
crown Svo.

Pears.—The Present Depres-
sion in Trade : Its Causes and Reme-
dies. Being the " Pears' Pri

(of One Hundred Guineas) . By 1

Goadby and William Watt. With
an Introductory Paper by Prof. Ll

Levi, F.S.A.. F.S.S. I"). my Svo, Is.

Pennell (H. Cholmondeley),
Works by :

Post 8vo, cloth limp, 2s. 6d. each.

Puck on Pegasus. With Illustrations.

Pegasus Re-Saddled. With Ten lull-

page Illusts. by G. Du Maurier.
The Muses of Mayfair. Vers de

Socicte, Selected and Edited by II.

C. Pennell.

Phelps (E. Stuart). Works by:
-

Post Svo, Is. each ; cl. limp, Is. 6d. each.

Beyond the Gates. By the Author
of "The Gates Ajar."

An Old Maid's Paradise.

Burglars in Paradise.
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Pirkis (Mrs. C. L.). Novels by:
Trooping with Crows. Fcap. 8vo,
picture cover, Is.

Lady Lovelace. Post 8vo, illustrated

boards, 2s. [Preparing.

PlanchS (J. R.), Works by:
The Pursuivant of Arms ; or, Her-

aldry Founded upon Facts. With
Coloured Frontispiece and 200 Illus-

trations. Cr. 8vo, cloth extra, 7s. 6d.

Songs and Poems, from 1819 to 1879.

Edited, with an Introduction, by his

Daughter, Mrs. Mackarness. Crown
8vo, cloth extra, 6s.

Plutarch's Lives of Illustrious
Men. Translated from the Greek,
with Notes Critical and Historical, and
a Life of Plutarch, by John and
William Langhorne. Two Vols.,

8vo, cloth extra, with Portraits, 10s. 6d.

Poe (Edgar Allan):—
The Choice Works, in Prose and

Poetry, of Edgar Allan Poe. With
an Introductory Essay by Charles
Baudelaire, Portrait and Fac-
similes. Crown 8vo, cl. extra, 7s. 6d.

The Mystery of Marie Roget, and
other Storiss. Post 8vo, illust.bds. ,2s.

Pope's Poetical Works. Com-
plete in One Vol. Post 8vo, cl. limp, 2s.

Praed (Mrs. Campbell-) "The
Right Honourable:" A Romance of

Society and Politics. By Mrs. Camp-
bell-Praed and Justin McCarthy,
M.P. Cr. 8vo, cloth extra, 6s.

Princess Olga—Radna; or, The
Great Conspiracy of 1881. By the
Princess Olga. Cr. 8vo, cl. ex., 6s.

Proctor (Richd. A.), Works by :

Flowers of the Sky. With 55 Ulusts.
Small crown 8vo, cloth extra, 4s. 6d.

Easy Star Lessons. With Star Maps
for Every Night in the Year, Draw-
ings of the Constellations, &c.
Crown 8vo, cloth extra, 6s.

Familiar Science Studies. Crown
8vo, cloth extra, 7s. 6d.

Saturn and its System. New and
Revised Edition with 13 Steel Plates.

Demy 8vo, cloth'extra, 10s. 6d.

The Great Pyramid: Observatory,
Tomb, and Temple. With Illus-

trations. Crown 8vo, cloth extra, 6s.

Mysteries of Time and Space. With
Illusts. Cr. 8vo. cloth extra, 7s. 6d.

The Universe of Suns, and other
Science Gleanings. With numerous
Illusts. Cr. 8vo, cloth extra, 7s. 6d.

Wages and Wants of Science
Workers. Crown 8vo, Is. 6d.

Price (E. C), Novels by:
Crown 8vo, cloth extra, 3s. Gd. each

;

post 8vo, illustrated boards, 2s. each.

Valentina.
|

The Foreigners.
Mrs. Lancaster's Rival.

Gerald. Post 8vo, illust. boards, 2s.

Rabelais' Works. Faithfully
Translated from the French, with
variorum Notes, and numerous charac-
teristic Illustrations by Gustave
Dor6. Crown 8vo, cloth extra, 7s. 6d.

Rambosson.—Popular Astro-
nomy. By J. Rambosson, Laureate of

the Institute of France. Translated by
C. B. Pitman. Crown 8vo, cloth gilt,

numerous Illusts., and a beautifully
executed Chart of Spectra, 7s. 6d.

Reade (Charies), Novels by ;

Cr. 8vo, cloth extra, illustrated, 3s. Gd.

each ; post 8vo, Illust. bds., 2s. each.

Peg Wofflngton. Illustrated by S. L.

FlLDES, A.R.A.
Christie Johnstone. Illustrated by
William Small.

It is Never Too Lata to Mend. Il-

lustrated by G. J. Pinwell.
The Course of True Love Never did
run Smooth. Illustrated by Helen
Paterson.

The Autobiography of a Thief; Jack
of all Trades; and James Lambert.
Illustrated by Matt Stretch.

Love me Little, Love me Long. Il-

lustrated by M. Ellen Edwards.
The Double Marriage. Illust. by Sir

John Gilbert, R.A.,andC. Keene.
The Cloister and the Hearth. Il-

lustrated by Charles Keene.
Hard Cash. Illust. by F. W. Lawson.
Griffith Gaunt. Illustrated by S. L.
Fildes, A.R.A., and Wm. Small.

Foul Play. Illust. by Du Maurier.
Put Yourself In His Place. Illus-
trated by Robert Barnes.

A Terrible Temptation. Illustrated

by Edw. Hughes and A. W.Cooper.
The Wandering Heir. Illustrated by

H. Paterson, S. L. Fildes, A. R.A.,
C. Green, and H. Woods, A.R.A.

A Simpleton. Illustrated by Kate
Crauford.

A Woman-Hater. Illustrated by
Thos. Couldery.

Singleheart and Doubleface: A
Matter-of-fact Romance. Illustrated

by P. Macnab.
Good Stories of Men and other
Animals. Illustrated by E. A. Abbey,
Percy Macquoid, and Joseph Nash.

The Jilt, and other Stories. Illustrated

by Joseph Nash.
Readiana. With a Steel-plate Portrait
of Charles Reade.
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Readers Handbook (The) of
Allusions, References, Plots, and
Stories. By the Rev. Dr. Brewer,
Fifth Edition, revissd throughout,
with a New Appendix, containing a

Complete English Bibliography.
Cr. 8vo. 1,400 pages, cloth extra, 7s. 6d.

Red Spider: A Romance. By
the Author of "John Herring," &c.
Two Vols., crown 8vo.

Richardson. — A Ministry of
Health, and other Papers. By Ben-

jamin Ward Richardson, M.D., &c.

Crown 8vo, cloth extra, 6s.

R i d dell (Mrs. J. H.), Novels by:
Crown 8vo, cloth extra, 3s.6d. each

;

post Svo, illustrated boards, 2s. each.

Her Mother's Darling.
The Prince of Wales's Garden Party
Weird Stories.
Post 8vo, illustrated boards, 2s. each.

The Uninhabited House.
Fairy Water.
The Mystery in Palace Gardens.

Rimmer (Alfred), Works by :

Square 8vo, cloth gilt, 10s. 6d. each.

Our Old Country Towns. With over

50 Illustrations.

Rambles Round Eton and Harrow.
With 50 Illustrations.

About England with Dickens. With
58 Illustrations by Alfred Rimmer
andC. A. Vanderhqqf.

Robinson Crusoe: A beautiful

reproduction of Major's Edition, with

37 Woodcuts and Two Steel Plates by
George Cruikshank, choicely printed.
Crown 8vo, cloth extra, 7s. 6d.

Robinson (F. W.), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 2s. each.

Women are Strange.
The Hands of Justice .

Robinson (Phil), Works by:
Crown 8vo, cloth extra, 7s. 6d. each.

The Poets' Birds.
The Poets' Beasts.
The Poets and Nature: Reptiles,
Fishes and Insects. [Preparing.

Rochefoucauld's Maxims and
Moral Reflections. With Notes, and
an Introductory Essay by Sainte-
Beuve. Post Svo, cloth limp, 2s.

Roll of Battle Abbey, The; or,
A List of the Principal Warriors who
came over from Normandy with Wil-
liam the Conqueror, and Settled in

this Country, a.d. 1066-7. With the

principal Arms emblazoned in Gold
and Colours. Handsomely printed, 58.

Rowley (Hon. Hugh), Works by:
Post Svo, cloth, limp, 2s. Ga. each.

Puniana: Riddles and Jokes With
numerous Illustrations.

More Puniana. Profusely Illustrated .

Runciman (James), Stories by
Post 8vo, illustrated boards, 2s. each

cloth limp, 2s. 6d. each.

Skippers and Shellbacks.
Grace Balmaign's Sweetheart.
Schools and Scholars.

Russell (W. Clark), Works by:
Crown Svo, cloth extra, 63. each ; post

8vo, illustrated boards, 2s. each.
Round the Galley-Fire.
On the Fo'k'sle Head : A Collection

of Yarns and Sea Descriptions.
In the M iddle Watch.
Crown 8vo, cloth extra, 6s. each,

A Voyage to the Cape.
A Book for the Ha.mmock.[Preparing.
The Frozen Pirate. The New Si rial

Novel by W. Clark Russf.ll,Author
of "The Wreck of the Grosvenor,''

begins in "
Belgravia" for July, and

will be continued till January next.

One Shilling, Monthly. Illustrated.

Sala.—Gaslight and Daylight.
By George Augustus Sala. Post

Svo, illustrated boards, 2s.

Sanson.—Seven Generations
of Executioners: Memoirs of the

Sanson Family (1688 to 1847). Edited

byHENRYSANSQN. Cr.8vo,cl .ex. 3s 6d.

Saunders (John), Novels by:
Crown Svo, cloth extra, 3s. 6d. each ;

post Gvo, illustrated board?, 2s. each.

Bound to the Wheel
Guy Waterman.

I

Lion in the Path.
The Two Dreamers.

One Against the World. Post Svo,
illustrated boards, 2s.

Saunders (Katharine), Novels
by. Cr. 8vo, cloth extra, 3s. 6d. 1

post 8vo, illustrated boards, 2s. each.

Joan Mcrryweather.
Margaret and Elizabeth.
The High Mills.

Heart Salvage^! Sebastian.

Gideon's Rock.
Crown Svo, cloth extra, 3s. 6d.

Science Gossip: An lllusti

Medium of Interchange for Students
and Lovers of Nature. Edited by J. E.

Taylor, F.L.S., &c. Devoted to Geo-

logy, Botany, Physiology, Chemistry,
Zoology, Microscopy, Telescopy, Phy-
siography, &c. Price 4d. Monthly ; or

6s. per year, post free. Vols. I . to

XIV. may be had at 7s. Gd. each
;
and

Vols. XV. to XX 11 t 5s. each.

Cases for Binding, Is. 6tl. each.
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Scott (Sir Walter), Poems by:
Marmion. With over ioo new Illusts.

by leading Artists. Sm.4t0.cl.es 16s.

The Lay of the Last Minstrel. With
over 100 new Illustrations by leading
Artists. Sm.4to, cl. ex., 16s.

"Secret Out" Series, The:
Cr. 8vo, cl.ex., Illusts., 4s. 6d. each.
The Secret Out : One Thousand
Tricks with Cards, and other Re-
creations; with Entertaining Experi-
ments in Drawing-room or " White
Magic." By W. H.Cremer. 30oIllusts.

The Art of Amusing: A Collection of
Graceful Arts,Games.Tricks. Puzzles,
and Charades By Frank Bellew.
With 300 Illustrations.

Hanky-Panky : Very Easy Tricks,
Very Difficult Tricks, White Magic
Sleight of Hand. Edited by W. H.
Cremer. With 200 Illustrations.

The Merry Circle: A Book of New
Intellectual Games and Amusements.
By Clara Bellew. Many Illusts.

Magician's Own Book: Performances
with Cups and Balls, Eggs, Hats,
Handkerchiefs, &c. All from actual

Experience. Edited by W. H. Cre-
mer. 200 Illustrations.

Senior.—By Stream and Sea.
By W. Senior. Post 8vo,cl.limp, 2s.6d.

Seven Sagas (The) of Prehis-
toric Man. By James H. Stoddart,
Author of " The Village Life." Crown
8vo

,
cloth extra, 6s. ^^^

Shakespeare :

The First Folio Shakespeare.—Mr.
William Shakespeare's Comedies,
Histories, and Tragedies. Published
accordingtothetrueOriginall Copies.
London, Printed by Isaac Iaggard
and Ed. Blount. 1623.—A Repro-
duction of the extremely rare original,
in reduced facsimile, by a photogra-
phic process—ensuring the strictest

accuracy in every detail. Small 8vo,
half-Roxburghe, 7s. 6d.

TheLansdowne Shakespeare. Beau-
tifully printed in red and black, in
small but very clear type. With
engraved facsimile of Droeshout's
Portrait. Post 8vo, cloth extra, 7s. 6d.

Shakespeare for Children: Tales
from Shakespeare. By Charles
and Mary Lamb. With numerous
Illustrations, coloured and plain, by
J. Moyr Smith. Cr. 4to, cl. gilt, 6s.

The Handbook of Shakespeare
Music. Being an Account of 350
Pieces of Music, set to Words taken
from the Plays and Poems of Shake-
speare, the compositions ranging
from the Elizabethan Age to the
Present Time. By Alfred Roffe.
4to. half-Roxburghe, 7s,

Shakespeare—continued.
A Study of Shakespeare. By Alger-
non Charles Swinburne. Crown
8vo. cloth extra, 8s.

Sheridan :
—

Sheridan's Complete Works, with
Life and Anecdotes. Including his
Dramatic Writings, printed from the

Original Editions, his Works in
Prose and Poetry, Translations,
Speeches, Jokes, Puns, &c. With a
Collection of Sheridaniana. Crown
8vo, cloth extra, gilt, with 10 full-

page Tinted Illustrations, 7s. 6d.
Sheridan's Comedies: The Rivals,
and The School for Scandal.
Edited, with an Introduction and
Notes to each Play, and a Bio-

graphical Sketch of Sheridan, by
Brander Matthews. With Decora-
tive Vignettes and iofull-page Illusts.
Demy 8vo, half-parchment, 12s. 6d.

Sidney's (Sir Philip) Complete
Poetical Works, including all those in
" Arcadia." With Portrait, Memorial-
Introduction, Notes, &c., by the Rev.
A. B. Grosart, D.D. Three Vols.,
crown 8vo, cloth boards, 18s.

Signboards: Their History.
With Anecdotes of Famous Taverns
and Remarkable Characters. By
Jacob Larwood and John Camden
Hotten. Crown 8vo, cloth extra,
with 100 Illustrations, 7s. 6d.

S :ms (George R), Works by :

How the Poor Live. With 60 Illusts.

by Fred. Barnard. Large 4to, Is.

Rogues and Vagabonds. Post 8vo,
illust. boards, 2s.

;
cloth limp, 2s 6d.

The Ring o' Bells. Post 8vo, illust.

bds., 2s. ; cloth, 2s. 6d.

Mary Jane's Memoirs. With a Photo-
graph of Mary Jane. Post Svo, illust.

boards, 2s. ; cloth, 2s.6d.

Sister Dora: A Biography. By
Margaret Lonsdale. Popular Edi-
tion, Revised, with additional Chap-
ter, a New Dedication and Preface,
and Four Illustrations. Sq. Svo, pic-
ture cover, 4d. ; cloth, 6d.

Sketchley.—A Match in the
Dark. By Arthur Sketchley. Post
Svo, illustrated boards, 2s.

Smith (JTTvloyr), Works by:
The Prince of Argolis: A Story of the
Old Greek Fairy Time. Small 8vo,
cloth extra, with 130 Illusts., 3s. 6d.

Tales of Old Thule. With numerous
Illustrations. Cr. 8vo, cloth gilt,6s.

The Wooing of the Water Witch:
A Northern Oddity. With numerous
Illustrations. Small 8vo. cl. ex., 6s,
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Slang Dictionary, The: I

moldgical, Historical, and Anecdotal.
Crown Svo, cloth extra, gilt, 6s. Gd.

Society in London. By A
Foreign Resident. Newand Cli

ised, with an Addit: 1

Chapter on SOCIETY among the
Middle and Professional Classes.
Crown Svo, Is.; cloth, Is. 6d.

Spalding.-Elizabethan Demon-
ology : An Essay in Illustration of the
Beliel in the Existence of Devils, and
the Powers possessed by Them. ByT.
A. Spalding, LL.B. Cr. 8vo, cl. ex., 5s.

Spanish Legendary Tales. By
Mrs. S. G. C. Middlemore, Author of
" Round a Posada Fire." Crown 8vo,
cloth extra, 6s.

Speight (T. W.), Novels by:
The Mysteries of Heron Dyke.
With a Frontispiece by M. Ellen
Edwarcs. Crown 8vo, cloth extra,
3s. 6d.; post 8vo, illustrated bds., 2s.

A Barren Title. Cr. Svo, Is.
; cl., ls.6d.

Wife or No Wife? Cr. Svo, picture
cover, Is. ; cloth, Is. 6d.

Spenser for Children. By M.
H. Towry. With Illustrations by
Walter J. Morgan. Crown 4to, with
Coloured Illustrations, cloth gilt, 6s.

Staunton.—Laws and Practice
of Chess

; Together with an Analysis
of the Openings, and a Treatise on
End Games. By Howard Staunton.
Edited by Robert B.Wormald. New
Edition, small cr. 8vo, cloth extra, 5s.

Stedman. — The Poets of
America. With full Notes in Margin,
and careful Analytical Index. By
Edmund Clarence Stedmax, Author
of " Vicl ii Poets." Cr. 8vo,cl.ex., 9s.

Stevenson (R. Louis),Works by:
Travels with a Donkey In the
Cevennes. Sixth Ed. Frontispiece by
W. Crane. Post Svo, cl. limp, 2s. 6d.

An Inland Voyage. With Front, by
W. Crane. Post 8vo, cl. Ip., 2s. 6d.

Familiar Studies of IVIen and Books.
Second Edit. Crown Svo, cl. ex., 6s.

New Arabian Nights. Crown Svo,
cl. extra, 6s.

; post 8vo, illust. bds., 2s.

The Silverado Squatters. With
Frontispiece. Cr. Svo, cloth extra, 6s.

Cheap Edition, post Svo, picture
cover, Is.

; cloth, Is. 6d.

Prince Otto: A Romance. Fourth
Edition. Crown Svo, cloth extra, 6s. ;

post Svo, illustrated boards, 2s.

The Merry Men, and other Talcs and
Fables. Cr. Svo, cl. ex., 6s.

Sterndale.—The Afghan Knife:
A Novel. ByRi
dale. Cr. 8vo, cloth extra, 3s. 6d. .

Svo, illusti ,
_:.

St. John.—A Levantine Family.
By Bayle St. John. Post Svo, illub-

ted boards, 2s.

Stoddard.—Summer Cruising
in the South Seas. By Charles
Warren Stoddard. Illust. by Wallis
Mackay. Crown Svo, cl. extra, 3s. Gd.

Stories from Foreign Novel-
ists. With Notices of their Lives and
Writing. By Helen and Alice Zim-

n. Frontispiece. Crown Svo, cloth

extra, 3s. 6d. ; post 8vo, illust. bd !

St. Pierre.— Paul and Virginia,
and The Indian Cottage. By
nardin St. Pierre. Edited, with Life,
by Rev. E. Clarke. Post 8vo, cl.Ip. ,2s.

Strutt's Sports and Pastimes
of the People of England; inch:

the Rural and Domestic Recreations,
May Games, Mummeries, Shows, Sec,
from the Earliest Period to the Present
Time. With 140 Illustrations. Edited
by Wm.Hone. Cr. 8vo, cl. extra, 7s.6d.

Suburban Homes (The) of
London : A Residential Guide to

Favourite London Localities, their

Society, Celebrities, and Associations.
With Notes on their Rental, Rates, and
House Accommodation. With Map of
Suburban London. Cr.8vo,cl.ex.,7s.6d.

Swift's Choice Works, in Prose
and Verse. With Memoir, Portrait,
and Facsimiles of the Maps in the

Original Edition of "
Gulliver's

Travels." Cr. 8vo, cloth extra, 7s. 6d .

Swinburne (Algernon C),
Works by:

Selections from the Poetical Works
of Algernon Charles Swinburne.
Fcap. Svo, cloth extra, 6s.

Atalanta in Calydon. Crown 8vo, 6s.

Chastelard. A Tragedy. Cr. Svo, 7s.

Poems and Ballads First Series.
Fcap. Svo, 93. Cr. Svo, same price.

Poems and Ballads. Second
Fcap. Svo, 9s. Cr. Svo, same pn

Noteson Poems and Reviews. Bvi Is.

Songs before Sunrise. Cr.Svo, lCs.6d.
Bothwcll: ATra-edy. Cr. Svo,12s.6d.
George Chapman : An Essay. Crown

Svo, 7s.

Songs of Two Nations. Cr. Svo, 6s.

Essays and Studies. Crown Svo, 12s.
Erechtheus: A Tragedy. Cr.Svo, 6s.
Note of an English Republican on
the Muscovite Crusade. Svo, Is.

Note on Charlotte Bronte. Cr.Svo,6s.
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Swinburne's (A. C.) Works, continued—
A Study of Shakespeare. Cr. 8vo, 88.

Songsof the Springtides. Cr.8vo,6s.
Studies in Song. Crown 8vo, 7s.

Mary Stuart : A Tragedy. Cr. 8vo, 8s.

Tristram of Lyonesse, and other
Poems. Crown 8vo, 9s.

A Century of Roundels. Small 4to' 8s.

A Midsummer Holiday, and other
Poems. Crown 8vo, 7s.

Marino Faliero: ATragedy. Cr.8vo,6s.
A Study of Victor Hugo. Cr. 8vo, 6s.

Miscellanies. Crown 8vo, 12s.

Symonds.—Wine, Women and
Song: Mediaeval Latin Students'
Songs. Now first translated into Eng-
lish Verse, with Essay by J. Addington
Symonds. Small 8vo, parchment, 6s.

Syntax's (Dr.) Three Tours :

In Search of the Picturesque, in Search
of Consolation, and in Search of a
Wife. With the whole of Rowland-
son's droll page Illustrations in Colours
and a Life of the Author by J. C.
Hotten. Med. 8vo, cloth extra, 7s. 6d.

Tai ne's History of English
Literature. Translated by Henry
Van Laun. Four Vols., small 8vo,
cloth boards, 30s.—Popular Edition,
Two Vols., crown 8vo, cloth extra, 15s.

Taylor's (Bayard) Diversions
of the Echo Club: Burlesques of
Modern Writers. Post8vo, cl. limp, 2s.

Tay lor (Dr. J. E., F.L.S.), Works
by. Crown 8vo, cloth ex., 7s.6d. each.
The Sagacity and Morality of
Plants : A Sketch of the Life and
Conduct of the Vegetable Kingdom.
ColouredFrontispiece and ioo Illust.

Our Common British Fossils, and
Where to Find Them: A Handbook
for Students. With 331 Illustrations.

Taylor's (Tom) Historical
Dramas: "Clancarty," "Jeanne
Dare,"

" 'Twixt Axe and Crown,"
" The

Fool's Revenge,"
"
Arkwright's Wife,"

"Anne Boleyn,"
" Plot and Passion.''

One Vol., cr. 8vo, cloth extra. 7s. 6d.

*** The Plays may also be had sepa-
rately, at Is. each.

Tennyson (Lord) : A Biogra-
phical Sketch. By H. J. Jennings.
With a Photograph-Portrait. Crown
8vo, cloth extra, 6s.

Tbackerayana: Notes and Anec-
dotes. Illustrated by Hundreds of
Sketches by William Makepeace
Thackeray, depicting Humorous
Incidents in his School-life, and
Favourite Characters in the books of
his every-day reading'. With Coloured
Frontispiece. Cr. 8 vo, cl. extra, 7s. 6d.

Thomas (Bertha), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 2s. each.
Cressida.

|
Proud Maisie.

The Violin-Player.

Thomas (M.).—A Fight for Life :

A Novel. By W. Moy Thomas. Post

8vo, illustrated boards, 2s.

Thomson's Seasons and Castle
of Indolence. With a Biographical
and Critical Introduction by Allan
Cunningham, and over 50 fine Illustra-

tions on Steel and Wood. Crown Svo,
cloth extra, gilt edges. 7s. 6d.

Thornbury (Walter), Works by
Haunted London. Edited by Ed-
ward Walford, M.A. With Illus-

trations by F. W. Fairholt, F.S.A.
Crown Svo, cloth extra, 7s. 6d.

The Life and Correspondence of
J. M. W. Turner. Founded upon
Letters and Papers furnished by his

Friends *uid fellow Academicians.
With numerous Illusts. in Colours,
facsimiled from Turner's Original
Drawings. Cr. 8vo, cl. extra, 7s. 6d.

Old Stories Re-told. Post 8vo, cloth

limp, 2s. 6d.
Tales for the Marines. Post 8vo,

illustrated boards, 2s.

Timbs (John), Works by:
Crown 8vo, cloth extra, 7s. 6d. each.
The History of Clubs and Club Life

in London. With Anecdotes of its

Famous Coffee-houses, Hostelries,
and Taverns. With many Illusts.

English Eccentrics and Eccen-
tricities: Stories of Wealth and
Fashion, Delusions, Impostures, and
Fanatic Missions, Strange Sights
and Sporting Scenes, Eccentric

Artists, Theatrical Folk, Men of
Letters, &c. With nearly 50 Illusts .

Trollope (Anthony), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each ;

post 8vo, illustrated boards, 2s. each.
The Way We Live Now.
Kept In the Dark.
Frau Frohmann.

| Marlon Fay
Mr. Scarborough's Family.
The Land-Leaguers.

Post 8vo, illustrated boards, 2s. each.
The Golden Lion of Granpere.
John Caldigate. |

American Senator

Trollope(Frances E.),Novelsby
Crown 8vo, cloth extra, 3s. 6d. each

;

post 8vo, illustrated boards, 2s. each.
Like Ships upon the Sea.
Mabel's Progress. I Anne Furness.

Trollope (T. A.).—Diamond Cut
Diamond, and other Stories. By
T. Adolphus Trollope, Post 8vo,
illustrated boards, 2s.
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Trowbridge.—Farnsll's Folly:
A Novel. By J. T. Trowbridge. Post

8vo, illustrated boards, 28.^

Turgenieff. — Stories from
Foreign Novelists. By Ivan Turge-
nieff, and others. Cr. 8vo, cloth extra,
3s. 6d.; post 8vo, illustrated boards, 2s.

Tytler (C. C. Fraser-).
— Mis-

tress Judith: A Novel. By C. C.
Fraser-Tytler. Cr. 8vo, cloth extra,
33. 6d. ; post 8vo, illust. ooards, 2s.

Tytler (Sarah), Novels by:
Crown 8vo, cloth extra, 3s. 6d. each

;

post 8vo, illustrated boards, 2s. each.
What She Came Thrc'Jgh.
The Bride's Pass.
Saint Mungo's City.

Beauty and the Beast.
Noblesse Oblige.
Lady Bell.

Crown 8vo, cloth extra, 3s. 6d. each.

Cltoyenne Jacqueline. Illustrated

by A. B. Houghton.
The Huguenot Family. With Illusts.

Buried Diamonds. _
Disappeared. With Six Illustrations

by P. Macnab. Crown 8vo, cloth

extra, 6s.

Van Laun.— History of French
Literature. By H. Van Laun. Three
Vols., demy 8vo, cl . bd s., 7s. 6d. each.

Villari.— A Double Bond: A
Story. By Linda Villari. Fcap.
8vo, picture cover, Is.

Walford (Edw., M.AT^Works by :

The County Families of the United
Kingdom. Containing Notices of
the Descent, Birth, Marriage, Educa-
tion, &c, of more than 12000, dis-

tinguished Heads of Families, their

Heirs Apparent or Presumptive, the

Offices they hold or have held, their

Town and Country Addresses, Clubs,
&c. Twenty-seventh Annual Edi-

tion, for 1887, cloth gilt, 50s.

The Shilling Peerage JcS87). Con-
taining an Alphabetical List of the
House of Lords, Dates of Creation,
Lists of Scotch and Irish Peers,
Addresses, &c. 32mo, cloth, Is.

Published annually.
The Shilling Baronetage (1887).

Containing an Alphabetical List of

the Baronets of the United Kingdom,
short Biographical Notices, Dates
of Creation, Addresses, &c. 32mo,
cloth, Is.

The Shilling Knightage (1887). Con-

taining an Alphabetical List of the

Knights of the United Kingdom,
short Biographical Notices, Dates of

Creation, Addresse9,&c. 32mo,cl.,ls.

Walford's (Enw.) Works, continued—
The Shilling Houso of Commons

(1887). Containing a List 01 all th-
Members of Parliament, their Tot n
and Country Addresses, &c. N
Edition, embodying the result

the recent General Election. 32mo,
cloth. Is. Published annually.

The Complete Peerage, Baronet-
age, Knightage, and House of
Commons (1887). In One Volume,
royal 32mo, cloth extra, gilt edges, 5s.

Haunted London. By Walter
Thornbury. Edited by Edward
Walford, M.A. With Illustrations

by F. W. Fairholt, F.S.A. Crown
8vo, cloth extra, 7s. 6cl.

Walton andCotton sComplete
Angler; or, The Contemplative Man's
Recreation; being a Discourse of

Rivers, Fishponds, Fish and Fishing,
written by Izaak Walton; and In-
structions how to Angle for a Trout or

Grayling in a clear Stream, by Charles
Cotton. With Original Memoirs and
Notes by Sir Harris Nicolas, and
61 Copperplate Illustrations. Large
crown 8vo, cloth antique, 7s. 6d.

Walt Whitman, Poems by.
Selected and edited, with an Intro-

duction, by William M. Rossetti. A
New Edition, with a Steel Plate Por-
trait. Ciown 8vo, printed on hand-
made paper and bound in buckram, 6s.

Wanderer's Library, The:
Crown 8vo, cloth extra, 3s. 6d. each.

Wanderings In Patagonia; or, Life

among the Ostrich-Hunters. By
Julius Beerbohm. Illustrated.

Camp Notes: Stories of Sport and
Adventure in Asia, Africa, and
America. By Frederick Boyle.

Savage Life. By Frederick Boyle.
Merrie England In the Olden Time.
By George Daniel. With Illusti .1-

tions by Robt. Cruikshank.
Circus Life and Circus Celebrities.
By Thomas Frost.

The Lives of the Conjurers. By
Thomas Frost.

The Old Showmen and the Old
London Fairs. By Thomas Fro

Low-Life Deeps. An Account ol the

Strange Fish to be found there. I .

James Greenwood.
The Wilds of London. By James
Greenwood.

Tunis: The Land and the People.
By the Chevalier de Hesse-War-
tegg. With 22 Illustrations.

The Life and Adventures of a Cheap
Jack. By One of the Fraternity.
Edited by Charles Hindi.! , .

The World Behind the Scenes] By
Percy Fitzgerald,
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Wanderer's Library, The, continued—
Tavern Anecdotes and Sayings:

Including the Origin of Signs, and
Reminiscences connected with Ta-
verns, Coffee Houses, Clubs, &c.
By Charles Hindley. With Illusts.

The Genial Showman : Life and Ad-
ventures of Artemus Ward. ByE. P.
Kingston. With a Frontispiece.

The Story of the London Parks.
By Jacob Larwood. With Illusts.

London Characters. By Henry May-
hew. Illustrated.

Seven Generationsof Executioners:
Memoirs of the Sanson Family (1688
to 1847). Edited by Henry Sanson.

Summer Cruising in the South
Seas. By C. Warren Stoddard.
Illustrated by Wallis Mackay.

Warner.—A Roundabout Jour-
ney. By Charles Dudley Warner,
Author of " My Summer in a Garden."
Crown 8vo, cloth extra, 6s.

Warrants, &c. :—
Warrant to Execute Charles I. An
exact Facsimile, with the Fifty-nine
Signatures, and corresponding Seals.

Carefully printed on paper to imitate
the Original, 22 in. by 14 in. Price 2s.

Warrant to Execute Mary Queen of
Scots. An exact Facsimile, includ-

ing the Signature of Queen Eliza-
beth, and a Facsimile of the Great
Seal. Beautifully printed on paper
to imitate the Original MS. Price 2s.

Magna Charta. An exact Facsimile
ot the Original Document in the
British Museum, printed on fine

plate paper, nearly 3 feet long by 2
feet wide, with the Arms and Seals
emblazoned in Gold and Colours. 5s.

The Roll of Battle Abbey; or, A List
of the Principal Warriors who came
over from Normandy with William
the Conqueror, and Settled in this

Country, a.d. 1066-7. With the

principal Arms emblazoned in Gold
and Colours. Price 5s.

Wayfarer, The: Journal of the
Society of Cyclists. Published Quar-
terly. Price Is. Number I., for Octo-
ber 1886, Number II., for January
1887, and Number III., for May, are
now ready.

Weather, How to Foretell the,
with the Pocket Spectroscope. By
F. W. Cory, M.R.C.S. Eng., F.R.Met.
Soc, &c. With 10 Illustrations. Crown
8vo, Is. ; cloth, Is. 6d.

Westropp.—Handbook of Pot-
tery and Porcelain ; or, History of
those Arts from the Earliest Period.

By Hodder M. Westropp. With nu-
merous Illustrations, and a List of
Marks. Crown 8vo, cloth limp, 4s. 6d,

Whistler's(Mr.) "Ten o'clock."
Uniform with his " Whistler v. Ruskin :

ArtandArtCritics."Cr.8vo,ls.[S/ior//v.

Williams (W. Mattieu, F.R.aTS.),
Works by :

Science Notes. See the Gentleman's
Magazine. Is. Monthly.

Science In Short Chapters. Crown
Svo, cloth extra, 7s. 6d.

A Simple Treatise on Heat. Crown
8vo, cloth limp, with Illusts., 2s. 6d.

The Chemistry of Cookery. Crown
__8voL cloth extra, 6s.

Wilson~(Dr7~Ahdrew, F.R.S.E.)^
Works by:

Chapters on Evolution: A Popular
History of the Darwinian and
Allied Theories of Development.
Third Edition. Crown 8vo, cloth
extra, with 259 Illustrations, 7s. 6d.

Leaves from a Naturalist's Note-
book. Post 8vo, cloth limp, 2s. 6d.

Leisure-Time Studies, chiefly Bio-
logical. Third Edit., with New Pre-
face. Cr. 8vo. cl. ex., with Illusts.. 6s.

Studies in Life and Sense. With
numerous Illustrations. Crown Svo
cloth extra, 6s.

Common Accidents, and How to
Treat them. By Dr. Andrew Wil-
son and others. With numerous Il-

lustrations. Crown 8vo, Is. cloth

hmp.^s. 6d.

Wi nter (J. STyrstorJes^byV
Cavalry Life. Post Svo, illust. bds., 2s
Regimental Legends. Crown 8vo,
cloth extra, 3s. 6d.

; post Svo, illus-
trated boards, 2s.

WomerTof~the Dayl^A^Bfogr a-
phical Dictionary of Notable Conten>
poraries. By Frances Hays. Crown
Svo, cloth ex tra, 5s.

Wood.—Sabiha'- A Novel. By
Lady Wood. Post 8vo, illust. bds.. 2s.

Words, Facts, and Phrases:
A Dictionary of Curious, Quaint, and
Out-of-the-Way Matters. By Eliezer
Edwards. New and cheaper i=sue
cr. Svo.cl. ex., 7s . 6d. ; half-bound. 9s.

Wright (Thomas), Works byV
Crown 8vo, cloth extra, 7s. 6d. each.

Caricature History of the Georges.
(The House of Hanover.) With 400
Pictures, Caricatures, Squibs, Broad-
sides, Window Pictures, &c.

History of Caricature and of the
Grotesque in Art, Literature,
Sculpture, and Painting. Profusely
Illustrated by F.W. Fairhqlt.F.S.A.

Yates (Edmund), Novels byT
Post 8vo, illustrated boards, 2s. each.
Castaway. | The Forlorn Hope
Land at Last.
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NEW
NEW NO l 'EL by A uthor of

" Mehalah."

Red Spider: A Romance. By Author

"John Herring." Two Vols., cr. Svo.

WILKIE COLLINS S NE W STORIES.
Little Novels. By Wilkie Collins,
Author of "The Woman in White."
Three Vols., crown Svo.

WALTER BESANT'S NEW NOVEL.
The World Went Very Well Then.
Three Vols., crown Svo.

CHRISTIE MURRAY'S NEW NOVEL
Old Blazer's Hero. By D. Christie
Murray. Two Vols,, crown Svo,
12s. [Shortly.

NOVELS.

JAMES PAYN'S NEW COLLEC-
TION OF STORIi

Glow-Worm Tales. By James Pays1

.

Three Vols., crown 8vo.

NEW RUSSIAN REVOLUTION
NOVEL.

Radna; or, The Great Conspiracy of
i. By the Princess Oloa. Crown

8vo, cloth extra, 6s.

SARAH TYTLERS NEW NOV
Disappeared: A Novel. By Sarah
Tytler, Author of "Saint Mun
City," iVc. With Six Illustration

P. Macnab. Cr. 8vo, cloth extra, Gs.

THE PICCAD
Popular Stories by the Best Authors,

crown Svo, cloth

BY GRANT ALLEN.
Philistia.
In all Shades.
BY W. BESANT & JAMES RICE.
Ready-Money Mortiboy.
My Little Girl.

The Case of Mr. Luoraft.
This Son of Vulcan.
With Harp and Crown
The Golden Butterfly.
By Celia's Arbour.
The Monks of Thelema.
'Twas in Trafalgar's Bay.
The Seamy Side.
The Ten Years' Tenant.
The Chaplain of the Fleet.

BY WALTER BESANT.
All Sorts and Conditions of Men.
The Captains' Room.
All in a Garden Fair.

Dorothy Forster. Uncle Jack.
Children of Gibeon.

BY ROBERT BUCHANAN.
Child of Nature.

God and the Man.
The Shadow of the Sword.
The Martyrdom of Madeline.
Love Me for Ever.
Annan Water. I The New Abelard.
Matt. I Foxglove Manor.
The Master of the Mine.

BY HALL CAINE.
The Shadow of a Crime.
A Son of Hagar.
BY MRS. H. LOVETT CAMERON.
Deceivers Ever.

|

Juliet's Guardian.

BY MORTIMER COLLINS.
Sweet Anne Page. (Transmigration.
From Midnight to Midnight.

MORTIMER & FRANCES COLLINS.
Blacksmith and Scholar.
The Village Comedy.
You Play me False.

New Magdalen.
The Frozen Deep.
The Law and the
Lady.

TheTwo Destinies
Haunted Hotel.
The Fallen Leaves
Jezebel'sDaughter
The Black Robe.
Heart and Science
I Say No

ILLY NOVELS.
Library Editions, many Illustrated,

extra, 3s. 6d. each.

BY WILKIE COLLINS.
Antonina.
Basil.
Hide and Seek.
The Dead Secret
Queen of Hearts.
My Miscellanies.
Woman In White
The Moonstone
Man and Wife.
Poor Miss Finch.
Miss or Mrs. ?

BY DUTTON COOK.
Paul Foster's Daughter.

BY WILLIAM CYPLES.
Hearts of Gold.

BY ALPHONSE DAUDEI.
The Evangelist; or, Port Salvation.

BY JAMES DE MILLE.
A Castle in Spain.

BY J. LEITH DERWENT,
Our Lady of Tears.
Circe's Lovers.

BY M. BETHAM-EDWARDS.
Felicia.

| Kitty.

BY MRS. ANNIE EDWARDES.
Archie Lovell.

BY PERCY FITZGERALD.
Fatal Zero.

BY R. E. FRANCILLON.
QueenCophetua.
One by One.
A Real Queen.

Prefaced by Sir BARTLE FRERE.
Pandurang Harl.

BY EDWARD GARRETT.
The Capel Girls.
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Piccadilly Novels, continued—
BY CHARLES GIBBON.

Robin Gray. |
For Lack of Gold.

What will the World Say?
In Honour Bound.
Queen of the Meadow.
The Flower of the Forest.
A Heart's Problem.
The Braes of Yarrow.
The Golden Shaft.lOf High Degree.
Fancy Free.

| Loving a Dream.
A Hard Knot.

BY THOMAS HARDY.
Under the Greenwood Tree.

BY JULIAN HAWTHORNE.
Garth.

|
Ellice Quentln.

Sebastian Strome.
Prince Saroni's Wife.
Dust.

|
Fortune's Fool.

Beatrix Randolph.
Miss Cadogna.
Love—or a Name.

BY SIR A. HELPS,
Ivan de Biron.

BY MRS. CASHEL HOEY.
The Lover's Creed.

BY MRS. ALFRED HUNT.
Thornicroft's Model.
The Leaden Casket.
Self Condemned.
That other Person.

BY JEAN INGELOW.
Fated to be Free.

BY HARRIETT JAY.
The Queen of Connaught

BY R. ASHE KING.
A Drawn Game.
"The Wearing of the Green."

BY HENRY KINGSLEY.
Number Seventeen.

BY E. LYNN LINTON.
Patricia Kemball.
Atonement of Learn Dundas.
The World Well Lost.

Under which Lord P

With a Silken Thread.
The Rebel of the Family
"My Love !"

I
lone.

BY HENRY W. LUCY.
Gideon Fleyce.

by justin McCarthy.
The Waterdale Neighbours.
My Enemy's Daughter.
A Fair Saxon.
Dear Lady Disdain.
Miss Misanthrope. |

Donna Quixote
The Comet of a Season
Maid of Athens.
Camiola.

BY MRS. MACDONELL
Quaker Cousins.

Piccadilly Novels, centinued—
BY FLORENCE MARRYAT.

Open ! Sesame !
|
Written In Fire.

BY D. CHRISTIE MURRAY.
Life's Atonement. Coals of Fire.

Joseph's Coat. Val Strange.
A Model Father. Hearts.
By the Gate of the Sea
The Way of the World.
A Bit of Human Nature.
First Person Singular.
Cynic Fortune.

BY MRS. OLIPHANT.
Whlteladies.

BY MARGARET A. PAUL.
Gentle and Simple.

BY JAMES PA YN.
Lost Sir Massing- A Confidential
berd

Best of Husbands
Halves.
Walter's Word.
What HeCostHer
Less Black than
We're Painted.

By Proxy
High Spirits.
Under One Roof.

BY E. C.
Valentina.

|

Mrs. Lancaster's Rival.

BY CHARLES READE.
It Is Never Too Late to Mend.
Hard Cash.
Peg Wofflngton.
Christie Johnstone.
Griffith Gaunt.

|
Foul Play.

The Double Marriage.
Love Me Little, Love Me Long.
The Cloister and the Hearth.
The Course of True Love.
The Autobiography of a Thief.
Put Yourself in His Place.
A Terrible Temptation.
The Wandering Heir. I A Simpleton.
A Woman-Hater.

| Readiana.
Singleheart and Doubleface.
The Jilt.

Good Stories of Men and other
Animals.

BY MRS. J. H. RIDDELL.
Her Mother's Darling.
Prince of Wales's Garden-Party.
Weird Stories.

BY F. W. ROBINSON.
Women are Strange.
The Hands of Justice.

BY JOHN SAUNDERS.
Bound to the Wheel.
Guy Waterman.
Two Dreamers.
The Lion In the Path.

Agent.
From Exile.

A Grape from a
Thorn.

For Cash Only.
Some Private
Views.

The Canon's
Ward

Talk of the Town.
PRICE.
The Foreigners.
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Piccadilly Novels, continued—

BY KATHARINE SAUNDERS.
Joan Merryweather.
Margaret and Elizabeth.
Gideon's Rock. I Heart Salvage.
The High Mills.

|
Sebastian.

BY T. W. SPEIGHT.
The Mysteries of Heron Dyke.

BY R. A. STERNDALE.
The Afghan Knife.

BY BERTHA THOMAS.
Proud Maisie. I

Cresslda.
The Violin-Player.

BY ANTHONY TROLLOPE.
The Way we Live Now.
Frau Frohmann.

1
Marion Fay.

Kept In the Dark.
Mr. Scarborough's Family.
The Land-Leaguers.

CHEAP EDITIONS OF
Post 8vo, illustrated

BY EDMOND ABOUT.
The Fellah.

BY HAMILTON AIDE.

Carr of Carrlyon. I
Confidences.

BY MRS. ALEXANDER.
Maid, Wife, or Widow P

Valerie's Fate.

BY GRANT ALLEN.
Strange Stories.
Philistia.

Babylon.

BY SHELSLEY BEAUCHAMP.
"Vantley Grange.

ttY W. BESANT & JAMES RICE.

Ready-Money Mortiboy.
With Harp and Crown.
This Son of Vulcan.

| My Little Girl.

The Case of Mr. Lucraft.
The Golden Butterfly.

By Celia's Arbour.
The Monks of Thelema.
'Twas in Trafalgar's Bay.
The Seamy Side.

The Ten Years' Tenant.
The Chaplain of the Fleet.

BY WALTER BESANT.
All Sorts and Conditions of Men.
The Captains' Room.
All in a Garden Fair.

Dorothy Forster.

Uncle Jack

Piccadilly Novels, continued—

BY FRANCES E. TROLLOPE.
Like Ships upon the Sea.

Anne Furness.
Mabel's Progress.

BY IVAN TURGENIEFF,
Stories from Foreign Novelists.

BY SARAH TYTLER,
What She Came Through.
The Bride's Pass.
Saint Mungo's City.

Beauty and the Beast.
Noblesse Oblige.
Citoyenne Jacqueline.
The Huguenot Family.
Lady Bell.

Buried Diamonds.

BY C. C. FRASER-TYTLER.
Mistress Judith.

BY J. S. WINTER.
Regimental Legends.

POPULAR NOVELS.
boards, 2s. each.

BY FREDERICK BOYLE.
Camp Notes.

| Savage Life.

Chronicles of No-man's Land.

BY BRET IIARTE.
An Heiress of Red Dog.
The Luck of Roaring Camp.
Callfornian Stories.
Gabriel Conroy. | Flip.

Maruja.

BY ROBERT BUCHANAN.
The Shadow of I The Martyrdom
the Sword. of Madeline.

A Child of Nature. 1 Annan Water.
God and the Man. I The New Abelard.
Love Me for Ever. Matt.

Foxglove Manor. I

The Master of the Mine.

BY MRS. BURNETT.
Surly Tim.

BY HALL CAINE.
The Shadow of a Crime.

BY MRS. LOVETT CAMERON
Deceivers Ever.

|
Juliet's Guardian.

BY MACLAREN COBBAN.
The Cure of Souls.

BY C. ALLSTON COLLIXS.
The Bar Sinister.

BY WILKIE COLLINS.
Antonina. I Queen of Hearts.
Basil. I My Miscellanies.
Hide and Seek. Woman In White.
The Dead Secret. The Moonstone.
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Cheap Popular Novels, continued—
Wilkie Collins, continued.

Man and Wife.
Poor Miss Finch.
Miss op Mrs. ?

New Magdalen.
The Frozen Deep.
Law and the Lady.
TheTwo Destinies

Haunted Hotel.
The Fallen Leaves.
Jezebel'sDaughter
The Black Robe.
Heart and Science
"I Say No."
The Evil Genius.

BY MORTIMER COLLINS.
Sweet Anne Page. I From Midnight to

Transmigration. | Midnight.
A Fight with Fortune.

MORTIMER & FRANCES COLLINS.
Sweet and Twenty. |

Frances.
Blacksmith and Scholar.
The Village Comedy.
You Play me False.

BY DUTTON COOK.
Leo.

|
Paul Foster's Daughter.

BY C. EGBERT CRADDOCK.
The Prophet of the Great Smoky
Mountains.

BY WILLIAM CYPLES.
Hearts of Gold.

BY ALPHONSE DAUDET.
The Evangelist; or, Port Salvation.

BY JAMES DE MILLE.
A Castle in Spain.

BY J, LEITH DERWENT.
Our Lady of Tears,

j
Circe's Lovers.

BY CHARLES DICKENS.
Sketches by Boz. I Oliver Twist.
Pickwick Papers. | Nicholas Nickleby

BY MRS. ANNIE EDWARDES.
A Point of Honour.

|
Archie Lovell.

BY M. BETHAM-EDWARDS.
Felicia. | Kitty.

BY EDWARD EGGLESTON.
Roxy.

BY PERCY FITZGERALD.
Bella Donna.

!
Never Forgotten.

The Second Mrs. Tillotson.

Polly.
Seventy-five Brooke Street.
The Lady of Brantome.

BY ALBANY DE FONBLANQUE.
Filthy Lucre.

BY R. E. FRANCILLON.
Olympia. I Queen Cophetua.
One by One. | A Real Queen.

Prefaced by Sir H. BARTLE FRERE.
Pandurang Harl.

BY MAIN FRISWELL.
One of Two.

BY EDWARD GARRETT.
The Capel Girls.

Cheap Popular Novels, continued—
BY CHARLES GIBBON.

The Flower of the
Forest.

A Heart's Problem
Braes of Yarrow.
The Golden Shaft.
Of High Degree.
Fancy Free.
Mead and Stream.
Loving a Dream.
A Hard Knot.

Robin Gray.
For Lack of Gold.
What will the
World Say?

In Honour Bound.
In Love and War.
For the King.
In PasturesGreen
Queen of the Mea-
dow.

BY WILLIAM GILBERT.
Dr. Austin's Guests.
The Wizard of the Mountain.
James Duke.
BY yAMES GREENWOOD.

Dick Temple.
BY JOHN HABBERTON.

Brueton's Bayou.
BY ANDREW HALLWAY.

Every-Day Papers.
BY LADY DUFFUS HARDY.
Paul Wynter's Sacrifice.

BY THOMAS HARDY.
Under the Greenwood Tree.
BY J. BERWICK HARWOOD.
The Tenth Earl.

BY JULIAN HAWTHORNE.
Garth. I Sebastian Strome
Ellice Quentln. |

Dust.
Prince Saroni's Wife.
Fortune's Fool.

|
Beatrix Randolph.

BY SIR ARTHUR HELPS.
Ivan de Biron.

BY MRS. CASHEL HOEY.
The Lover's Creed.

BY TOM HOOD.
A Golden Heart.
BY MRS. GEORGE HOOPER.

The House of Raby.
BY TIGHE HOPKINS.

'Twixt Love and Duty.
BY MRS. ALFRED HUNT.

Thornicroft's Model.
The Leaden Casket.
Self-Condemned.

BY JEAN INGELOW.
Fated to be Free.

BY HARRIETT JAY.
The Dark Colleen.
The Queen of Connaught.

BY MARK KERSHA IP.
Colonial Facts and Fictions.

BY R. ASHE KING.
A Drawn Game.
"The Wearing of the Green."

BY HENRY KINGSLEY.
Oakshott Castle.

BY E. LYNN LINTON.
Patricia Kemball.
The Atonement of Learn Dundas.
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Cheap Popular Novels, continued—

E. Lynn Linton, continued—

The World Well Lost.

Under which Lord ?

With a Silken Thread.
The Rebel of the Family.
"My Love."

|
lone.

BY HENRY W. LUCY.
Gideon Fleyce.

by justin McCarthy.
MIssMlsanthrope
Donna Quixote.

'

The Comet of a
Season.

Maid of Athens.
Camiola.

DearLadyDisdaln
The Waterdale
Neighbours.

My Enemy's
Daughter.

A Fair Saxon.
Llnley Rochford.

BY MRS. MACDONELL.
Quaker Cousins.

BY KATHARINE S. MACQUOID
The Evil Eye. |

Lost Rose.

BY W. H. MALLOCK.
The New Republic.
BY FLORENCE MARRYAT.

A Little Stepson.
Fighting the Air.

Written in Fire.

Open! Sesame
A Harvest of Wild
Oats.

BY J. MASTERMAN.
Half-a-dozen Daughters.
BY BRANDER MATTHEWS.

A Secret of the Sea.

BY JEAN MIDDLEMASS.
Touch and Go.

|
Mr. Dorillion.

BY D. CHRISTIE MURRAY.
Hearts.
Way of the World.
A Bit of Human
Nature.

First Person Sin-

gular.
Cynic Fortune.

ALIfe'sAtonement
A Model Father.

Joseph's Coat.
Coals of Fire.

By theGateofthe
Sea.

Val Strange.
BY ALICE O'HANLON.

The Unforeseen.
i;Y MRS. OLIPHANT.

Whiteladies.
BY MRS. ROBERT O'REILLY.

Phcebe's Fortunes.
BY OUIDA.

Held In Bondage. 1 TwoLittleWooden
',

Shoes.Strathmore.
Chandos.
Under Two Flags. |

Idalia.

Cecil Castle-
maine'sGage.

Tricotrin.
Puck.
Folle Farlne.
A Dog cf Flanders.
Pascarel.
Signa. [Inc.

Princess Naprax-

In a Winter City.
Ariadne.
Friendship.
Moths.
Pipistrello.
A Village Com-
mune.

Bimbi.
Wanda.
Frescoes.
In Maremma.
Othmar.

Cheap Popular Novels, continued—

BY MARGARET AGNES PA '

Gentle and Simple.

BY JAMES PAYN.
LikeLike Father,

Son.
Marine Residence.
Married Beneath
Him.

Mirk Abbey.
Not Wooed, but
Won.

Less Black than
We're Painted.

By Proxy.
Under One Roof.

Spirits.
Carlyon's Year.
A Confidential
Agent.

Some Private
Views.

From Exile.

A Grape from a
Thorn.

For Cash Only.
Kit : A Mem
The Canon's Vi 11 1

Talk of the Town.

The Foreigners.
Rival.

Lost Sir Maaslng-
berd.

A Perfect Trea-
sure.

Bentlnck's Tutor.
Murphy's Master.
A County Family.
At Her Mercy.
A Woman's Ven-

geance.
Cecil's Tryst.
Clyffards of Clyffe
The Family Scape-

grace.
Foster Brothers.
Found Dead.
Best of Husbands.
Walter's Word.
Halves.
Fallen Fortunes.
What He Cost Her
Humorous Stories
Gwendoline's Har-

vest.
£200 Reward.

BY EDGAR A. POE.
The Mystery of Marie Roget.

BY E. C. PRICE.
Valcntina.

|

Mrs. Lancaster's
Gerald.

BY CHARLES READE.
It is Never Too Late to Mend.
Hard Cash. | Peg Wofflngton.
Christie Johnstone.
Griffith Gaunt.
Put Yourself in His Place.
The Double Marriage.
Love Me Little, Love Me Long.
Foul Play.
The Cloister and the Hearth.
The Course of True Love.

Autobiography of a Thief.
A Terrible Temptation.
The Wandering Heir.

A Simpleton. A Woman Hater
Readiana. The Jilt.

Singlcheart and Doublefacc.
Good Stories of Men and other

"...l.nals.

BY MRS. J. II. RIDDELL.
Her Mother's Darling.
Prince of Wales's Garden Party.
Weird Stories.
The Uninhabited House.
Fairy Water.
The Mystery In Palace Gardens

BY F. IV. ROBINSON.
Women are Strange.
The Hands of Justico
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Cheap Popular Novels, continued—

BY JAMES RUNCJMAN.
Skippers and Shellbacks.
Grace Balmaign's Sweetheart.
Schools and Scholars.

BY W. CLARK RUSSELL.
Round the Galley Fire.

On the Fo'k'sle Head.
In the Middle Watch.

BY BAYLE ST. JOHN.
A Levantine Family.
BY GEORGE AUGUSTUS SALA.
Gaslight and Daylight.

BY JOHN SAUNDERS.
Bound to the Wheel.
One Against the World.

Guy Waterman.
The Lion in the Path.
Two Dreamers.
BY KATHARINE SAUNDERS.
Joan Merryweather.
Margaret and Elizabeth.
The High Mills.

Heart Salvage. |
Sebastian.

BY GEORGE R. SIMS.
Rogues and Vagabonds.
The Ring o' Bells.

Mary Jane's Memoirs.
BY ARTHUR SKETCHLEY.

A Match in the Dark. ,.":
•

BY T. W. SPEIGHT.
The Mysteries of Heron Dyke. '

BY R. A. STERNDALE.
The Afghan Knife.

BY R. LOUIS STEVENSON.
New Arabian Nights.
Prince Otto.

BY BERTHA THOMAS.
Cressida.

I
Proud Maisle.

The Violin Player.

BY W. MOY THOMAS.
A Fight for Life.

BY WALTER THORNBURY.
Tales for the Marines.

BY T. ADOLPHUS TROLLOPE.
Diamond Cut Diamond.
BY ANTHONY TROLLOPE.

The Way We Live Now.
The American Senator.
Frau Frohmann.
Marion Fay.
Kept in the Dark.
Mr. Scarborough's Family.
The Land-Leaguers.
The Golden Lion of Granpere.
John Caldigate.

By ERA NCES ELEA NOR TROLLOPE
Like Ships upon the Sea.
Anne Furness.
Mabel's Progress.

BY J. T. TROWBRIDGE.
Farnell's Folly.

Cheap Popular Novels, continued—

BY IVAN TURGENIEFF, &c.
Stories from Foreign Novelists.

BY MARK TWAIN.
Tom Sawyer.
A Pleasure Trip on the Continent
of Europe.

A Tramp Abroad.
The Stolen White Elephant.
Huckleberry Finn.
Life on the Mississippi.
BY C. C. FRASER-TYTLER.

Mistress Judith.

BY SARAH TYTLER.
What She Came Through.
The Bride's Pass.
Saint Mungo's City.
Beauty and the Beast.

BY J. S. WINTER.
Cavalry Life.

| Regimental Legends.
BY LADY WOOD.

Sablna.
BY EDMUND YATES.

Castaway. | The Forlorn Hopa
Land at Last.

ANONYMOUS.
Paul Ferroll.

Why Paul Ferroll Killed his Wife.

POPULAR SHILLING BOOKS.
Jeff Briggs's Love Story. By Bret
Harte.

The Twins of Table Mountain. By
Bret Harte.

Mrs. Gainsborough's Diamonds. By
Julian Hawthorne.

Kathleen Mavourneen. By Author
of "That Lass o' Lowrie's."

Lindsay's Luck. By the Author of
" That Lass o' Lowrie's."

Pretty Polly Pemberton. By the
Author of "That Lass o' Lowrie's."

Trooping with Crows. By Mrs.
Pirkis.

The Professor's Wife. By Leonard
Graham.

A Double Bond. By Linda Vili.ari.
Esther's Glove. By R. E. Francii.lon.
The Garden that Paid the Rent.
By Tom Jerrold.

Curly. By John Coleman. Illus-

trated by J. C. Dollman.
Beyond the Gates. By E. S. Phelps.
An Old Maid's Paradise. By E. S.

Phelps.
Burglars in Paradise. ByE.S.Phelps.
Doom : An Atlantic Episode. Ky
Justin H. MacCarthy, M.P.

Our Sensation Novel. Edited by
Justin H. MacCarthy, M.P.

A Barren Title. By T. W. Speight.
Wife or No Wife ? By T. W. Speight
The Silverado Squatters. By K.
Louis Stevenson.
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