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PREFATORY MEMOIR.

OCTOR WILLIAM HARVEY was the eldest son of

Thomas Harvey, of Folkestone, by his second wife JoAN

HaLke. He was born at Folkestone on the 1st of

April, 1578. His father is described as a Jurat or

Alderman, of Folkestone, where he was elected to the

Office and Dignity of Mayor in the year 1600. Beyond this

THoMAs HARVEY, the family genealogy lapses into trackless

obscurity ; although he is considered by a Genealogist of the

Harveys* as ¢ apparently descended from or of the same branch

¢ of the family as Sir WALTER HARVEY,  Pepperer ” Warden

¢ or Mayor of London 1272-3 who bore like arms,’—but of this

vague relationship, which probably the Doctor himself never
heard of, there is no satisfactory evidence.

THoMAs HARVEY was undoubtedly a highly respectable
person as Burgess, Alderman and Mayor of Folkestone, which
was then a small fishing town with a more or less romantic
trade in smuggling, where he was probably engaged in some
business occupation. By his second Wife Foan, whom he
wedded in the year 1577, he had seven sons and two daughters,
of whom DocTorR HARVEY was the eldest. According to JoHN

* See ‘ Miscellanea Genealogica et Heraldica,’ 2nd Series, volume i.,

p- 357, 388; also volume iii., p. 329, &c.—Genealogical Contributions by

. J. HARVEY—from which much of the genealogical data of this Memoir
has been derived.
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AUBREY*—who was an intimate friend of DocTorR HARVEY—
and to whom we are indebted for much interesting personal
gossip respecting him—THoMAs HARVEY occupied, and his
family were ‘borne in the House which is now the Post-house,
‘a fair stone-built house, which he gave to Caius College in
¢ Cambridge, with some lands there in his Will. His brother
¢ Eliab would have given any money or exchange for it because
“’twas his father’s, and they all borne there, but the Doctor
¢ (truly) thought his memory could better be preserved this
¢ way.'—There is, however,no mention of this bequest in DocTOrR
HARvVEY’s Will ; and the site of the house is now believed to be
that which is at present occupied with the Folkestone branch of
the Young Mens’ Christian Association there.

THoMAs HARVEY placed his sons well out in life ; some of
them became Merchants of London trading with the East and
the Levant, one of whom endowed the Grammar School at
Folkestone ; another was Member of Parliament for Hythe and
held some office in the Royal Household. William, the eldest,
was sent to the King’s School at Canterbury, in the years
1588-93; and was admitted at Gonville and Caius College in
Cambridge on the 31st May 1593 ; where he graduated in Arts,
B.A., in the year 1597. In the year following, he proceeded to
the then great Medical School at Padua where he obtained his
Medical diploma on the 25th April, 1602, when twenty-four
years of age. He then returned to Emngland, received his
Doctor’s degree at Cambridge : and shortly afterwards married
a daughter of Dr. LANCELOT BROWN of London, by whom he
had no children; and entered upon medical practice in the
City. In the year 1605 he lost his Mother by death, and she

* ¢Lives of Eminent Men,’ by JOHN AUBREY : London, 1813, 8vo. JOHN
AUBREY was born in the year 1626 : and first saw DOCTOR HARVEY in the
year 1642, but did not become acquainted with him until the year 1651.
JOHN AUBREY was well educated, and of a good family, but got into diffi-
culties of ‘lawsuits and lovesuits’: a most genial, observant man, who says
of himself: ‘ My head was always working, never idle, and even travelling
¢ did glean some observations, some whereof are to be valued.” He was one of
the bearers at Harvey’s funeral, and died in the year 1697.
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was buried in the Chancel of the parish Church at Folkestone,
where on its-original brass plate—though relacquered, with
some of the letters rubricated and otherwise ‘restored’ to be
in keeping with its highly decorated surroundings—her quaint
and beautifully expressed epitaph is still to be seen.

THoMAs HARVEY survived his Wife until the year 1623,
when he died and was buried at Hackney; so that neither of
the parents lived to know of their eldest son’s discovery by
which he was destined to render himself memorable through
the ages to come.

Doctor HARVEY's practice as a Physician appears to have
been successful from the first and to have steadily increased in
prosperity while it procured him various valuable profes-
sional appointments. He was elected a Fellow of the College
of Physicians—an institution with which he will, as he wished,
ever be memorably connected—on the 5th Fune, 1607; and
some years later he was appointed Physician-Extraordinary to
King Fames the First; and later on, after the publication of
his great Treatise, he was appointed Physician in Ordinary to -
King Charles the First, whom he attended during the Civil
Wars.

It is supposed to have been about the year 1615, that DocToR
HARVEY first set forth his views on the Circulation of the Blood
during a course of Lectures, which were delivered at the
College of Physicians : but it was not until the year 1628 that
his great work ‘De Motu Cordis’ was published, when it
appeared from a foreign press at Franckfort-on-the-Maine which
was, it is said, the great centre of the book-publishing trade
at that time.

For many years Doctor HARVEY had by careful examina-
_tions of, and experiments made upon, the bodies of animals,
endeavoured to ascertain the movements and functions of the
heart; and the conclusions which he formed respecting them
were such that he could not accept the generally received views
of preceding Physiologists, who had specially studied and
written upon the subject. His conclusions were not arrived at
without considerable labour and difficulty, so much so that, it
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is said, at one time he found the matter so beset with difficulties
that he was inclined to agree with Fracastorius, that the move-
ments of the heart and their purposes could be comprehended
by God alone. This- despair was but momentary and soon
overcome ; and perhaps it was then, when, as he says I began
‘ to think whether there might not be a MOVEMENT IN A
CIRCLE '—and thus the great Truth was revealed to him.

Doctor HARVEY’'s work ¢De Motu Cordis,’ setting forth
his discovery, was on its publication, as is well known, generally
rejected ;* but it is not perhraps generally recollected that no
ocular demonstration of the actual Circulation of the Blood was
possible at that time ; nor until the introduction of the micro-
scope which was not till after his time. In this consists
DocTor HARVEY’'s true greatness that he arrived at his
discovery by faith in inductive reasoning as an infallible guide
to Truth. He was indeed a true Seer ; and his discovery is the
most beneficial to mankind that has yet been made. ’

It is pathetic to consider, were it not that it ennobles DocTor
HARVEY’s discovery, that he never saw the blood actually circu-
lating : the only magnifying glass then used or known was the
ordinary reading glass ofg to-day. It was reserved for one
MARCELLUS MALPIGHI, of Crevalcuore, who used the microscope,
to see the blood actually in circulation as exhibited in the lung
of a frog—which he announced three or four years after DocTor
HARVEY's death.

In the year 1651 DocTorR HARVEY's work on ‘Generation’
appeared ; and in the year 1654 he was elected President of the
College of Physicians, to which he was a great Benefactor and
made considerable additions to the building which were des-
troyed in the Great Fire. He also made a settlement of funds
upon the College one portion of the interest of which was to
be for the Librarian’s salary and the other to be devoted to the

* Aubrey says that he heard Har'u?' say ‘that after his book on the

¢ Circulation of the Blood came out, he fell mightily in his practice, and was
‘believed by the vulgar that he was crack-brained, and the physitians
¢ were against him.’
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annual delivery of a solemn Oration in commemoration of those
who had been Benefactors to the College. This Oration, now
known as the Commemorative Oration, is still annually de-
livered on St. Luke’s Day when DocTor HARVEY'S work and
memory are affectionately revered. At the recent Oration
delivered by Doctor LAUDER-BRUNTON, it was shown how
DocTtor HARVEY’s discovery still lives and works, and that from
his idea of the Circulation, had grown all modern ideas of
disease and the mode and action of drugs.

Of Doctor HARVEY’s personal appearance and disposition
we have the testimony of his friend JouN AUBREY who thus
describes him: ‘ He was not tall, but of the lowest stature,*
‘round faced, olivaster (like wainscot) complexion, little eie,
¢ round, very black, full of spirit, his haire was black as araven,
‘but quite white twenty years before he died. . . . In temper
‘he was like his brothers, very choleric, and in his younger
‘days he wore a dagger, as the fashion then was, which: he
‘would be apt to draw out upon every occasion '—though it is
not recorded that he ever did so to anyone’s injury.—In visit-
ing his patients he ‘rode on horseback with a foot-cloath, his
‘man following on foot, as the fashion then was, which was
¢ very decent, now quite discontinued. The judges rode also
¢ with the foot-cloathes to Westminster Hall. . . . He was
¢ always very contemplative and was wont to frequent the leads
‘of Cockaine-house, which his brother Eliab had bought,
‘ having there his several stations in regard to the sun and the
¢ wind, for the indulgence of his fancy . . . he had caves made
‘in the ground, in which he delighted in the summer time to
‘meditate.” He also loved darkness, saying that he could then
better contemplate.

* In the face of this evidence it is strange to see the incongruous Statue of

" DocTOR HARVEY, which was erected on the Folkestone Leas in the year

1881. In this Statue he is represented as of colossal size, standing with a large
heart in his left hand, from which the ventricles are seen protruding, resem-
bling in their size and appearance the ends of iron gas-pipes: while his
right hand is extended as if in the act of demonstrating his views. The
stained-glass window to his memory which was placed in Folkestone Church
is a much more pleasing memorial,
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The best portrait of DocTor HARVEY is believed to be that
by Fansen at the Royal College of Physicians; and it is regret-
table that permission to reproduce it for this work—which is
of so much interest in connection with him who was so great a
Benefactor to, and so illustrious a Fellow of, the College—was
withheld. The Portrait prefixed to this volume is from that in
the National Portrait Gallery, which was once the property of
DocTor MEAD, and has been twice engraved: it is a pleasing
and an authentic likeness.

As DocTorR HARVEY advanced in years he did not practise
his profession except in special cases. He appears to have been
generally free from physical infirmity ; but towards the end of
his life he was much afflicted with the gout, though at the close,
his transition through Death was easy and his great spirit
passed away on the evening of the 37d of Fune, 1657, within ten
months of his eightieth birthday.

After DocTor HARVEY’s death there was a rumour that he
had ended his struggles by taking opium, which his friend
Aubrey very strongly denies, and says ‘It is now fitt and but
‘just that I should endeavour to undeceive the world in a
‘scandal that I find strongly tunnes of him, we® I have mett
¢ amongst some learned young men, viz., that he made himself
¢ away, to putt himself out of his paine by opium ; not but that,
‘had he laboured under great paines, he had been readie
‘enough to have donne it; I do not deny that it was not
¢ according to his principles on certain occasions to . . . [sic]
‘but the manner of his dyeing was really and bond fide thus,
‘viz., the morning of his death about 10 o'clock, he went to
¢ speake, and found he had the dead palsey in his tongue ; then
‘he sawe what was to become of him, he knew there was then
‘no hopes of his recovery, so presently sends for his young
‘ nephews to come up to him to whom he gives one his watch
¢ ‘twas a minute watch with which he made his experiments),
‘to another, another remembrance, &c., made sign to . . .
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¢ Sambroke, his Apothecary, in Black Fryars, to lett him blood
‘in the tongue, which did little or no good and so he ended
¢ his dayes.’ :

According to Aubrey, DocTor HARVEY died in London but
the Harvey Genealogist states that it wasat his brother’s house
at Rochampton. His remains were encased in lead and laid to
rest in the family vault in Hempstead Church on the 26th Fune,
1657.

In Fanuary, 1882, the Tower of Hempstead Church collapsed ;
and the further preservation of DocTor HARVEY’S remains—
which were lying encased in their original lead cerements, in
the Harvey vault beneath the Church—was considered by the
College of Physicians and the family representatives. It was
at first proposed to re-inter them in Westminster Abbey be-
neath a thick glass plate. This idea was, however, aban-
doned ; and a marble sarcophagus was erected in the centre of
the Harvey Chapel of Hempstead Church: and on St. Luke's
Day (the day of the annual Commemorative Oration) the 18tk of
October, 1883, in the presence of the family representatives, the
President, the Office bearers, and some of the Fellows of the
College of Physicians and the officiating Clergy, the remains were
reverently transferred to their new, and it may be hoped, final
resting-place within the sarcophagus together with a copy of
{ﬁs works and a Roll recording the incidents of the Trans-
ation.

Those who may desire fuller information respecting DocTor
HARVEY than it is practicable to give within these brief limits
are referred to his life by the late DocTor WILLIs, published in
1878, the year of his own death. DocTorR WILLIS truly revered
DocTtor HARVEY'S memory and has with particular and unusual
ability set forth his discovery and considered it in connection
with the views of preceding Physiologists. DocTorR HARVEY'S
Works, translated and edited by DocTor WILLIS, were pub-
lished by the Sydenham Society in the year 1847.

In the Museum at Folkestone is an ancient pestle and Mortar
which is exhibited as having been used by DocTor HARVEY for
compounding his drugs. The Mortar which is composed of
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bell metal bears the following encircling inscription— 1625 .
SOLI . DEO . GLORIA . MICHAEL . BVRCERHVVS
. ME . FECIT. There is no evidence of its ever having been
in the possession of DocToR HARVEY : it is, however, contem-
porary with him. . B

Cartouche displaying the Harvey Coat-of-Arms,
copied from Doctor HarvEY’s Monument
in Hempstead Church.
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SerenifSimo €5 Inusltsffimo
CAROLO,MAGNAZAE

BRITANNIE,FRANCIZ.
ET HYBERNIZE REGI, FI-
DEI DEFENSORI.
gErcniﬂime REx,

8 Cor animalium,fundamen-
tum cft vitz, princeps omnium,
Microcofmi Sol , a2 quo omnis

vegetatio dependet, vigor omnis& robur
emanat. Rex pariter regnorum {uorum
fundamentum,& Microcofmifui Sol,Rei-

ublicz Coreft, 2 quo omnis emanat po-
teftas,omnisgratia provenit. Quz de mo-
tu cordis hic (gcripta {unt,Majeftaticue (vti
huius feculi mos eft ) offerre e6 magis au-

fus fum , quod ad hominis exemplum hu-
A : mana
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mana pene omnia, & ad cordis,Regis plu-
rima. Regi itaque non inutilis cordis fui
notitia , tanquam a&ionum diuinum E-
xemplarium : ( fic paruis componere ma-
gnafolebant.) Poteris faltem Regum opti-
mc, in faftigio rerum humanarum pofitus,
vniopera & humani corporis &rincipium
& Regi¢fimul poteftatisTug ethgiem con-
templari. Sufcipeitaq;, humilime precor;
Secreniflime Rex vfitatabenignitate & cle-
mentia de corde nouahzc, quiipfe nouus
fplendor huius feculi,8¢ totum vere cor es,
princeps virtute abundans,acgratia;cui
acceptum iure merito referimus, quicquid
noftra Angliaboni,quicquid vitanoftraiu-
cundi, habet.

AugnflifimaMaicflatis Tua
deuotiffimusferuus

GvirLieLmMysHaARVEIVS.

—
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fingulari czterifqs Do&ifl. Medicis
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Eamdemotu & vfu cordis, & circui~

!tu fanguinis fententiam E. D. D.an.

Etca fxpiusin preletionibus meis A-

Enatom icisapcrui novam: fed iam per

¥nouem & amplius annos multis o-

cularibus demonftrationibusin confpe@tu veftro
confirmatam, radonibus & argumentis illuftra-
tam, & ab obie&ionibus do&?[rﬁgmorum &peritif-
fimorum Anatomicorum liberatam , roties ab
omnibus defideratam,a quibufdam cfllagitatam,
inlucem &confpetum omnium hoclibello pro-
A 3 duximus



p DEDICATIO. ,

duximus. Quem nifi vobis tranfmiflumE.D. D,
minasf{perarem prodire poflc integrum & tutum,
cum pene omnium illarum obferuationum, cx
uibus aut veritatem colligo , aut crrores redar-
uo, ¢ vobis plurimos &fide dignos appellare pof-
ﬁxm teftes, qui diffectiones meas vidiftis,8 ocula-
ribus demonftrationibus corum, qua hicad fen-
fum palim affeucro, affiftere candidé & aftipulari
confucuiftis. Etcum contrareceptamviam, per
totfeculaannorumab innumeris, iifg; clariffimis
do&iflimifque,viris tritam & illuftratam; fangui-
nemiter nouum metiri fuum & reuoluere folusi-
ftc liber affirmaret ; arroganter nimis fa&um, ne
videretur, libellum iftum peraliquot abhing retro
annosalioquinperfe@um, vel in publicum exire
vel transfretare fi permififfem, fummopere vere-
bar: Nifi prius vobis propofuiflem, & perauto f1-
am confirmaffem , veftrisdubiis & obic&ionigus
refpondiffem, & Przfidis ornatiffimi cenfuram in
fauorem accepiffem.Perfuafifimum veruntamen
habui,quod i coram vobis noftroq; Collegio tot
aantifque viris doiffimis nobilitatd’, propofi-
wm {uftinere potucrim, ab aliis tum demum mi-
nus pertimefcendum, & iam illud , quod mihi

avabis
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avobis, obamorem veritatis, contigit vnicum fo-
latium , ab omnibusaliis qui fimiliter fine phi-
lofo hati non minus effc fperandum. Philofo-
phi cnim veri, quiamore veritatis & fapientiz fla-
grant, nunquam{e tam m¢s, fapientia plenos re-

riunt, aut fuo fenfu abundant, quin veritati ,
a quocunque & quandocunque venerit, locum
dent. Nec tam angufti animi vt credanc
quamuis artem aut {cientiam adeo omnibus nu-
mcris abfolutam & perfe@am 3 veteribus tradita,
vtalioril induftriz, & diligentiz nihil fit reliquum :
cum profitcantur plurimi, maximam partem co-
rum quz fcimus, corum quz ignoramus
minimam efle, nec ita traditionibus & prazce-
ptis quorumcunque addi&i, infervire fe iatiun—
tur P hilofophi, &libertatem perdiit,ne oculis pro-
priis fidem adhibeant, nec ita in verba iuranc
antiquitatis magiftrz, vt veritatem amicam in a-
pertis relinquant, & in confpe@u omnium defec-
rant. Sed ficut credulos & vanos , omnia prima
facic admittere & credere , ita manifefta fenfui
non videre, & Luce meridiada diem non agno-
fcere , ftupidos & infenfatos pariter cxiftimant, Ee
nonminus poctarum fabulas,&vulgi deliamenta,
quam Scepticorum cpochen in via pbilo(bphia
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declinaredocent.Omnesitem f’cudlpﬁ > bong, h?—
neftique, nunquamita Faﬂionibus indignationis,
inuidiz,obrui mentem {inunt; quo minusaudiant
xzquo animoquz rEro veritate lFroﬁ:ramtut > aut
rem vere demonftratam intelligant. nec turpe pu-
tant mutare fententiam fi vericas {uadet 8aperta
demonfiratio : necerrores, licerantiquiffimos de-
ferete arbitrantur inhoneftum. Cum optimeno-
rint quodhumanum fic errare, decipi, & quod ca-
fu multa repertacfle contingat c}{m difcere quiuis
aquouis poflit,aiuuencfenex, aftultointelligens.
Verumifto tra&atu, Collegz Amantiffimi,in
authorum & {criptorum Anatomicorum nomini—
bus, operibus & fententiis recenfendis, exagitan-
dismemoriam meam, & lucubrationes, multam-
ucle@ionem & magnum volumen oftentare no-
lebam.Tum quod non exlibris, fed ex diffe@ioni-
bus, non explacitisPhilofophorum,fed fabrica na-
turz difcere & docere Anatomen profitear. Tum
quod ncg:c ¢ veteribus quemquamdebitohono-
redefraudare, neque & pofterioribus quemquam
irritari 2quum cenfeam, aut moliar, Neque cum
iisquiin Anatomicisantecelluerunt,& me docue.
runt,manus conferere, aur dimicari honeftum pu-
tem. Accedit, quod necfalfitatis crimen,inquem-
piam
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piam veritatis ftudiofum mea :'Ponte inurere velle,
ncc quenquamerroris labe infimulare. Sed folam

veritatem feCtor,&omnem tum operam,tum ole

eo contuli, vtaliquid bonis gratum, do&is com-
modum, &cilitterariz viilein medium proferre
poflim, Valete DominiD. Excellentif’ & Anato-
mico veftro faucte

GVILIELMO HARFPEO.

B PRO-
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Quo demonftratur quod quz haenus

{cripta funt de motu, & vfu cordis & arteria-
rum minus firma effe.
rdis arteriaramque motu,pulfu,altione,vfs,
stslitaribus cogitanti, operapretium est,que
wab aliss mandasa funt literis, enolucre, qua
10iallata & tradsta, animaduertere, vt que
e dicta  confirmentur : que falfa diffectione
Canatomica,multiplici experientia, diligents, &
accurata obferuatione emendentur.

Pencomnes buc v[que Anastomici,Medici,¢ Philofophi fup-
pomunt cum Galenosesndem ufum effé pulfus , quem re(pirationss,
& vmare samtum differre ,quodille abanimals hac 4 vitali facul.
zatemances : yeliquis , vel quod ad viilitatem , vel quod admotus
modum [peciasfimiliter f¢ habentibus, vnde affirmant(vt Hiero-
#ymus Fabr. ab 4q. p. libro fuo de refpiratione muperrimee-
diz0) guod quonsam nom [ufficit pullus cordis, & arseriarum sde-
uenrandum, - refrigerandums ; sdeo s Natwra pulmones circa cor
Sabrefeldos effe. Hinc patet quod quacanque dixerint prioves de

- Syftole, & Diaflole ,de motu cordis && areriarums , hac omniaad

pwimones refpicientes cos tradidiffe.
Cwm vero aliter [¢ babeat motus,Cconflitutio cordis,quams
puimonumaliter arteriarum quam pectoris, alios exinde, vfus, ¢
vtilitases exoriri versfimile eit , differreque plurimnmcordis , &~
cr
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liter Arteviaram pulfus, & vfus, i pectorss & puimanam. Si
'f:;'m Hfdem vfibus inferniant pulfus, miraio, & in Disflole
Intvofumant aéyem in casitates [uss arterie (vti vulge dicuns) b
sn Syffole per eofdem pores carmis G cutss fuligimes emissant , mec
non medso tempore imter Syflelem , & Disflolems aérem
contineant i € quenis tempore ant aérem , ans [Piri-

sus,ant fuligines. Quid itaguere(pondeant Galeno , quils
‘}'mPﬁt, Natura [anguinems conrineri in arterics , dwﬁl prater
angusnens , nimsram HEJIOGUE AETCMS » 338 4B exPers-
me:gnb,é'ntimibwmmibrofadknhg{;diat. Etfs
i Diaflolercplemsnr arseria ab aére sntrofumpro , in maieri pulfs,
maiors [wbennte aéris copia : exgo magno exifientepulls  fitotums
corpss in.balnewm immerferss,vel aqueyvel olei, mece/fe et pulfume
Jlatims aut minorem clfe.anz tardsorems multo : cum per corpwis am-
bientss balnei , aérem intyaarievias permeare difficilins fst , fiwom
impofbile. Similiter ,cums omnes arseria tim profunde , quire
entanenseodem tempore,d-mwbtitaedé/}mdnm womode

poserit aér tam libere,d celeriter per cutems, carmems, habi

corpoyss in profundum persranfire, quam percuticulams folam. Et
qsiomsade Embryonum arterie forinfecsis in caitatesfuas acérems
VenITem matcrnam, Cr per corpus vieriativabans? Velquo-
modo Phoca,Balene, Delphines;cetasenns omsme genws & pifceso-
mnes in profundo maris arteriaram [uarsm Diaflole , ¢ Syftole,
perimmenfam aque maffam celeri pulfu aéveminirofumunt, & e-
mistunt, Dicere vero qued sirem implansasum in squa abforbe-
ant , & in squam fuligines [uas reddant ,figmento bavd abfimisle.
Et fisn Syftole arseriaper povos carmis, &5 cutia,fuligines¢ cansta.
tibusillorwm expellunt cur mom isem [piritns , quos dicant etiamin
illés comtimeriy cums [pivitss mults tenmiores fuliginsbms fint. Es fi
cums inSyftole,tum in Disflole aérem arterie accspisns & reddunt,
vsipalmencs in refpirationcs onr wom & becfacinns inflicto per
B 2 arterss.
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arieriotomism onlnere? fectione traches per vulnus, aérem in-
grediyregreds dushus consrarids motibus,palam eft: Secti vers ar.
serié flatim vmo comtinuo motn fanguinem vi protrudi, & nom é¢
remyvelingredsyvelregredi mmdéﬁtm eit. Stpulfus arteriarum
Partescorporisrefrigerant , G cuentant vti pulmenes ipfum cor;
womeds dicunt vulge arterias dcovde in parses fingulas vitalem
anguinem differre refersifimum (pirizibus viselibus > qui parsi-
wm calorem faucant, [opisum fufcisens, & quafi abfumptwm refar-
cians, & quomede ( fi ligaueris arterias ) [latim partes non
sorpent.[rigent &5 quafi pallida cernaminy . [ed ¢ ali tandem defi-
#unt,quod [ecundum Galenum consingic,quiacalore,qui per ommes
parses[uperne corde confluxeras,prinate fins:cum hinc pateat ma.
£ arterias celoyem parssbus deferre, quam refrigerium , & enen-
tationems. Praterea guomedo Diaflole ‘/imd lpirtsusd corde attra~
bat, adcalefaciendas partes , fimuly, abexterne refrigerium 2 Am-
Plises tamesfs jjfdems vfibus pulmsonces, arscrias, & cor infernive ali-
gwiaffirmens,tamen cor [piritwam officinam effe, - arterias [pirie
T continere,sranfmitrere ctiam dicums : Pulwwones ansem [firitws
facere,ant retsnere contya Columbi opiniomem,negant. Onin ¢rei
Galenoguod [anguss contineasur in avseriis,c-won [pirisuscontrs
Erafj mﬂax. Vidensar iftacpinionesitainter f¢ pugna.
ve,Cfefcinnicems refellere, v ommes won merito fint fufpecie.San-
Luinems in arteriiscomsiners, &r arserias [olum famgninem deferre

Gaken lib, WP EXpeTimenso Galeni s tum in arteriotomsia  tum in vulncribw
quod fan. Mamifefrumest,cum ab una arseriadiffecta, boc etiam Galewms of-
gui- cont. fiymaz plurimis im locis wuisu femshor  [patio totam maffam [an-

a8 areeriig,

guinis ab niserfo corpore,magna o 1spesucfa flome exhas-
Jamfore,experimensum Galews sale ef. Si (ingmiz) funiculo ar-
teriam vtrings lignuetis & medio refciflo fecundum lon.
itudinem,quodinter duasligaturasin arceriis compre.
enfum orit,nihil prater fanguiné eflcrepeties : & fcpro-
bat famguin folum continere. Vnde etii fimiliter nobss rasiocsnari
bcet :
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lices : Si enndem fanguinem, qui venis fimiliser ligatis, & refcilis
incflmucnerss in arteriss(quem in morinis G aliss animalibus [2-
pins ego expersus fum Jeadems rasione fimiliter concludere nos poffu
mus,arserias enndem [anguinem.guem vena,&rnibilprater exndé
fanguinem continere. Aliqus dum diffoluere difficultatem tensant,
[pirsinafum,Cerseriofum efe [amguinem affirmantes,tacite conce-
dunt.arscriarsm munsus c[Jé [amguinem icorde in vnsuerfum cor+
pus deferre, & repletas famgwine arterias effe : Spirituofus n. fan-
guis,nom minws fanguss eft : Etiam [anguis prowt fanguis .5 quiin
vméﬂait,uu,ﬁritibwinw nemo negas. Quod fiyquiin arte-
viss eft fanguis Vberiori fpirituums copiatnrgeas, tamen cxiffimen-
durm eft hos [piritus & fanguine infeparabiles cffe , ficns illi in venis,
o Zud  fanguis , & [pirssns vnum corpus confissnans (vi ferum,
G buzyrum in lacle.ant calor in aqui calidi ) quo corporereplemtur
arteria Cronina corporss diflyibutionem i corde arteriapraftans ¢
boccorpms nihilalind,quam fanguiscfl. Siverobunsfanguinemin
arteriie; ¢ corde per arteriaram Diaflolem astrabi dicuns,videmsnr
afirncre.quod arteriafad difiensione [anguine iffo repleantwr,c
nop acre ambicwte, viiprius: Namfictiom aére ab ambientere-
pleri dicant, quemedo & quenderecspiens ¢ cordefanguinem ? Si
sm Syftole sdfisticomtinger impo(fibile ; repleri arserias cum attra-
bantaryvelrepleri, & nom diffendi s Sim autem in Diaftole,in duos
vfus contrarios, - (anguiné,c aérem ¢ calorems, & frigns fimud
recipenssqued eft improbabile. Amplins com #,fimsnl Dia-
Sole cordu,c-arseriarii offe,&-fimul Syftol alterii eff incomuenits.
Quomedo ». comfimuldifienduminr duo corporafit inuicé conaia,
alteric abalsere aﬂ}l_w,'z{.-lcﬁ fimul zb’trabuur,dterh; dt{:;
vecspias aliquid? Infaper forfam smpofSibile 5t aliqnid poffe als
¢$ it:lz 1fe ,ﬂ;‘”m{mg;:’m"ﬁ ;g‘lh’adxﬁt pati mfs
vt fPengia prins vi ab exxtermis conflvicia,di redest ad conflisntio-
#2 fuam nasurale. T sle anté aliquidin arseriss pafie cffe difficile e
Jingere. Sed arterim diflends, quis replenssr vt faccali ¢ vires

B3 b
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atg, wonrepleri,quiadiftenduntur vi folles fucile,Craperse demon-
firere me po[Jes palam anse bac demonflralfe exiftimo : Atsamen
Libr. quod fang. cont. in atter. Galewi experimentum in con-
sravium fic fe habet. Arteriam nudatam [ecundums longitndinem
incidit, mque , velconcanams , per viam fifinlam immiztis,
qwo & famguis exslire nom poffit & vulmus ebewretur. Quoaduf-
que (inguis ) fic fe habet, arteria tota pulfabit : cum pri-
mum veroobdu&um filum fperarteriam, & fitulam in
laqueum cStrahensarteriztunicas calamo gbftrinxeris,
nonamplius arceriam vlcra laqueum palpitare videbis.
Necego feciexperimentwm Galeminec recte paﬂg  fieys vino corpo-
re obsmpetuofi ﬁ:f:“iné exarteriss eruptionem pute.nec obtura-
bitfine ligatwra vuinsus fiftula : & per fiftule canitatem viserius
profilire [anguinem wom dubito samen hoc experimento ¢ proba-
re videsur Galenss fucultasems pulfificam per tumicas arteriarum,
acorde manare,¢-quod arteria dum difiendantur, ab illi faculta-
tepulfificarepleansur , quiadifienduntur vt folles , won diflemndan-
sarquiareplentur, vt vtres. Sed &rinarteriotomia, o vuineri-
busconsyarium manifefiumeit : fangquic enim (aliendo ab arteriis
profundisur cum impetn,modo longiss,mode prepias vici(fims pre-
filiends , & [alsws femper ¢33 in arseria Diaftole ¢ nomin Syftole.
Qup clare spparet smpulfu [anguinis arseriam difiendi. Ipfaenim
difiendisur, nom potest (anguinem tanta vi progicere , potius
aérem infe per vulnus attrabere deberet, fecundum ea , que vulgo
de arteriarum vfuiaclatafunt. Nec craffities tumiconm arseria
nobis imponat, faculasems pulfificam prouenire d corde pey ipfas tu.
nicas: Nam quibufdaws animalibus arseria & venis nibil differnns,
& extremis partibus bominis, G parnss diffeminationibus arteri-
arsm quales incerebro,manu G-c. memoper tunicas, arterias i ve-
wis poteris diflinguere : cadem emim vtrifg tunica :im anenrifmate
pratereaex incifavel excfsarteriegeniso, cadem omsmino pulfatio
com
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cums yeliquis avteriss,Cotamen non habet twnicam artevia. Hoc me-
com doliffimus Riolanms Lib.7. asseflatur. Neg exndems vfsws
pulfus,ac refpiratiomis quis exiftimes , quod isfdem canfis vti,refpi-
yasio,crebrioves ,maiores y celeviores fieri cernet,viicur(n,iva, bal-
weo,ant quonts calfaciente (vt dicit Galenus) Nans won [olums sllud
experimentam ei¥F in comsrariam (quod foluere Galenus mititur)
com ab immodicarepletsone pulfus exiflant maiores , refpirationes
minores; Sed G inpwerss pulfus frequensesycnm refpirasioinserims
rara. Similiter in timore, 5 curis, C anxietate anims,1mo aligni-
bus in febribus pulfus celeres frequentes,refpirationes vero tavdio-
res. Hee dvlmt"u;‘{odi immmz{a pﬁtﬂe iniones de pulfs , &
Ufsarieriaruns, confequuninr : mon minws for[an esisms ea,quade
Ufu, & palfu cordic affirmantur , difficultasibue plarimis & imex-
tricabilibus implexa funt. Cor affirmant valgofintem , & offici-
nam vitalks [pivisws effe, qusbus vitam fingulss partibws largiasnr,

G tamen negans dexiram ventriculum [piritus facere,fedprabe- .

reduntaxat almentum pulmonibus , vnde dicuns pifesbus decffe
;exm watriuhzardit,dvuyinuui&ﬂdeﬂ bsds won
unt omes:Et @ dexter ventriculss cordis, pulmonis grasiafis.
x.'d:w (qwafo) cum cadems peme confisutio ﬁtvtrf:_@. ven-
triculbseadem fabrica fbrerum , lacertnlorum, valunlaram, vafo-
T . axricslarum, ¢ codem vierg, in diffeitionibus referciasar
[fanguine, fimiliter migricante, ﬁmzter grumefcente:Car (inqui)
cum cadem fot Virinfg. aitio , motus pulfiss, varits eos fibous » tams
differentibus,exiftsmemus deflinatos fuiffe 2 Sivalunle tricufpides
#res [ub dextri vensvicnli imgrelfn, impedimento fins fanguinssye-
gre[fuiinvenam canam, & [i femilanares tres illasn orificio arte-
riofe vena vt fanguinis regre(fumimpedirent faF e fins : exr; cam
Sfimiliter fe babeans. ﬁaiﬁ%o ventricalo fimiliser fangwinis tum e-
grelfusstnm regre(fui impediendo faii as effe-megemms.
2. Etcmmgmud:ht,ﬁm,ﬁu,mm%
0
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Sinifirofe habeans ventriculs z::in dextre , cwr dicwns bic fpiri-

tnms ogrolfii, & regrefuiimpedimento e]’em(extn YT fangui.
nis. Iiﬂorgmu 1 fimile mon videswr fanguinis , & [Pirissuums mo-
tus fimiliser smpedire apte puffe.

3. Es cums meastis, & vafa ibi invicem refpondeant magwi.
sndime;videlices,vens arierisfs, G arseris vems[as enr vmum pri.
wato Ufuideflinetur,videlicet alendis pulmonibsss alterii publico,

4- Etquomode probabile e? (vts motanit Realdus Columbuc)
vanto fanguine opus clfe ad musritionem pulmonums , cum hoc vas,
wm"v‘tzzct arseriofaexnperar magnitudine viramg, ramums
dsftributionis venecane defcendensis cruralem. -

§- E2(quefo) cum pulmonessams prope fint , &b vass tam am.
plam cxiftat, & spfi continuo motu,quidei? quod dexcsri vensricnli
pulfisopus (it : ¢ quidest quod Natura gratisalendorum pulms-
nums, alteyum ventricnlums cordi adisngere nece(fe habeas.

Cum dicuns finiftrum vemtriculum 2 pulmonibus,cb dextro
?Zn" ﬁ;? maseriom attrahere,ad piritws condendos; aérems vi-
elices G [anguinems, ¢ parster in sorsam (irituo m fanguinem
difiribuere : é-bintﬁligim: » Videlicet rﬁ‘o per{rmm vena-
lem remistiin pulmones ,illine (piritsus in aortam. Quid eit quod
Jeparationem fuciz, & quod mode huc illuc  (Piritus fuligines citra
permsiftionem ans confufionem commeent.” Si tricafpides mitra-
les mtnp{dimtenginm «d palmones,guomode im-
pedient aéris 2 Et quomedo femmilumares probibebuns regreffum
Jpirienum ( [ubfequemse Disflole cordis ) abaorta 2 Et omnino,
quomeds dicunt per arteriam vemalem Jpirirnofum famguin dif°
sribui e ventriculofiniftro in pulmones,nec interins smpedsant tri-
exfpides? com affirmarint sérem per idem vas & pulmonibus in
etriculum finiftri ingreds , cuiv: egreffus tricufpides ille valunle
smped _entocifé voluerunt. Dews ‘dm!ﬂmw’jdg‘n'“-

bediuns aéris egyoffum., & monfinguinis.
Ampliss




Aampline,cum vemam arseriofam , vas amplum , magnum cum 1.
wica arseria facium,non nifi prinato, ¢ wm"'uﬁd( WJEZ alendis pul-
monibws )deflimarint: Cur arteriam venalem vix pavimagnisndine
com tuwica vewa molli,laxa,pluribus vfibws,tribus, vel quasnor vie
delices fabrefallam affinerant s volent miwpcr%'m aeromeé pol-
womibus in finiffysm ventricnlam permeare : volans fimiliser i cor-
dein pulmonesfuligines per ipfam remeare:volant [Pivituefi fangni-
wis portionem & corde per ipfam in pwlmoncs ad ipfos refocillandos

Si fuligines & acrem d covdeillas , ad cor bunc per exndem subu:
Lums wolans syanfwisssssam cosyariis motibuws, & vfibus vmam vas,
& vmams viam fabricare N asura [olisanon ei? , wes videre yfpiams
¢ .

Si fuligines, f§ acrem bac via permeare, remeare consendunt, vt
per Bronclriapwlmonnm quareexfécta, velincifa arteria w?, -
we aerem , megue fuligines reperive in diffeclione poffumss , & vnde
emper refersams craffo fanguine ayteriam venefam sfiam videm s,
Crmunguamacre 5 cominpulmonibms, O acrem remanentem cer-
wimus ?

Si quis experimentum Gulewifuceres , & cani adbuc vinenti tras
chaam incideresCr follibws pulmonces aere impleret per vim, & difté-
205 ligares fortiser;1dem mox diffecto pectore multam aeris copiamin
Poimonibus vfque adextimamillorum sunicam innenerit , fed ned,
in arteria vemofa s neque in finifiro vemtricnlo cordis quidguam. S
acrems ¢ pulmonibus 5 cane vinense , ant cor assraberes pnt pulmo-
s tranfinisteres, munlso magic boc experimensoid facere deberent,
Imo in adminifirasione Anatomica inflasic cadaneris pulmonibws,
stsams acyem flatime buiafndi(ﬁ vilieffint meatus)quic dubisaresd

e

Tam magmi verofacians banc vfum arseria venofa, videlices ad ac-
rem )pdg:mibm cordi deferemdum: vt Hicronym.Fabr.ab.aq.p.hv-

v cofs ubmancs i i, & ben s racpa prine-
¢ sod
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sed ansabo , ffueri deferende arteria vinsfs condita fi , cor eing

comflismtio et venad '
Fiftulis potins spss offés N stura(cr quidem quales Bronchiafuns
annnlaribus, vt [omper paseant, & weque concidant , O vt omning
wacns [agdnpwmm»ebmmx ma[gm impediat, vii
mvanifefium el quands pulmoncs piswisa Browskiss velinfurGa,ve
admiffa laborans)[ibile,CrRrepitn sborts dum refpiramus,
Minsws solerandaillaopinis, qua cwm duplicems masersam (acrei,
& fangsincam) neseffariam /e ad piritns vitalesefficiendosfuppe.
mgmgm per mediaflini cordus cecas porefitates dedextro in fi.

1y

wemtriculam tranfudareserem per magnym vas Arterians
wemsfam i pulmonibm astrabiconsendis : Etproindein fepso cordis
porofitases plores effé .ZM [amgwini accommedasas. Sed me
berenleparofisates nulle funt,neque demonflrars poffans.
Septienim cordis [ubfiantiadenfior , & compal¥ior it quanis ol
seracorperis particulayexceptss ofisbws,¢r nernis Sed f§ ade(fens fore-
miina,quomeds (cum fimml viergue ventricnlns diffenditwr , & dila-
sarny )alternm ab alsero quidpiam,aus finsfirum [anguinem édexctre
exhasnrive pofiibile eFEL cur monpotiss dextrsm (fariznsex. fimiftro,
quams finiflrams fanguinem ¢ dextyo ventricalo pereadem foramina
ewocarecrediderim. At mirwm, &rimcongraumtrie, fanguinom:
percacosobfeurcfgue dultus , & aerem per patentiffimos eodem in...
Sansi, commodins attrabi, Escwy quafsprofanguinis tranfissinfi.
»iftrum ventricnlam ad cacas,Cr imvifibslesporofitatesincertas , ob-
Jowras confugiuns, quando adeit per arteriam vemofam tam patens
srer? mesyum meshi certe it quod per cordis f¢tﬂn,¢r¢ﬁ:u,£:m,
dlenfum ,compaltiffmum viam fucere , velfingers potins malverant,
guamper patensvas Vensfum,ans esiam per pulmonii fubfiantiom
varem,laxam,mollifGimem.fongiofam.Praserea fi per [eprifabfien-
zumﬁagugcrmnre potwiffés, aws é vemsriculisimbibs , gwid opus
effes veme, & erteria covonalis vamulis cdipfius [epti musritionem
Sinsricaries Quodnorasn dignifimmm fiin farn(gwsndo smmiare-
risys
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riera,molliors) Natwracoacla fuit per fovamen ousle fanguinems in
[iniftrsm wentyicnlumé venacana per arteriem vemofam traducere:
Quemodo verifimile poffis cffe gwod in adulto per cordis fepsumiam
denfins asase faltums 1um commede nullogue wegotio tyansfundas.

Awdreas Lawrentins 1ib.9.cap.11.Quzftione 12. awsheritase
Galenide lo.a&'c&.lib.&ca.l;?.? tx’:g-mtia Hollerii fulsws affe-
vit, & probasé camitasepecloriaferofisases,Crpm Empyrs inare
seviams venofam djir;;m per finsfirum w»triwmz& per
arserias cums vrina, velcam facibus alwipoffé expells vecenfis, qusn-
ariams in confirmasionens cafwm cuin[dam Melancholici , qui [epins
% animsi paffus & parexcyfmo liberatus eras emiffiont vring
swrbida futideacrisiqnogemere morbisandem confeitus,diffeét e co-
daneresalis [ubflantis,qualem mingebas,nequeinveficamequeinve-
wibus vipiam apparcbas fed im cordu finifire ventriculo , G canizate
pectoris plurima: wnde gloriaswr (¢ boram affecinum salew pradixif-
Jecanfam. Ego autens non poffum non mirars cuwm 1pfe maseriam be-
sevogencam poffe codem sraidn enacnari dininaras , & pradicaveras:
quod iifdem viis [anguinem ¢ puivaonibusin finifirums vensricnlums
[ecundam nazuram deduci comueniensor cernere , s affeseravenon
pornityant noluis. '

Iraque ex hiv, & buinfmodiplurimis patet,cum ea gue dicla ante-
bas & prisvibus de motw & vft cordinnGr arteriarum,ant inconseni-
entia,ant obfenraant impofiibilia diligentius confiderisi apparesnt,
wetileproinde admodum eris panlo penssius rem introfpicere arteria-
rum, & cordis motns now [olum in homine,fed & aliis vninerfis ani-
malibuscor habentibus consemplari: Quin etiam vinerwm diffellio-
;;ﬁffw!' » Wmisague nrepfis erirasem difermere 5 G e
.

C 2 EXER-
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EXERC[T'AT 10
Anatomica,

DE MOTV CORDIS

ET SANGVINIS IN
ANIMALIBVS.

Caput Primum,

Casfa,quibms ad fcribenmdum Anshor permotus

V & multis viuorum diffe@’onibus ( vti ad ma-
num dabantur } animumad obferuandum primd
appuli;quo cordis morusvfum , & viilitates ina-
nimalibus per autopfiam , & non per libros alio-
ramgque [cripta inuenitem : Rem arduam plane,
& difficuleatibus plenam ctinuo reperi, ve {cam
Fracaftorio ) motum cordis foli Dco cognitum
fuiffe, pend opinarer. Necenim quomodo Syftolé,aut Diaftole fieret,
nec quando,aut vbi dilstatio, & conftriio exifterer,reéte potuiinter-
nofcere, propter celeritatem fcilicet motus quiin mulusanimalibus,
ni&u oculj,quafitraieco fulgure,fe in confpedum exhibuit,& fubtra-
xitillico, lea vemodo hinc Syftolen , illinc Diaftolen, modo & contra,
modovarios , modo confufos fieri motus me exiftimabam cernere:
vnde animus mihi lu@uabat,nec quid veliple Ratucrem,vel ahis cre-
derem habebam,8 motum cordis effe qualis Euripi fluxus, & refluxus
Ariftoreli,Andream Laurentium fcripfifle non mirabar.
Tandem maioriindies, 8difquifitione, & diligentia vfu

s, multa
frequene
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ficquenter , & varia animalia vina introfpiciendo , multis oblernatio.
nibus collatis, & rem attigife, & ex hoclabyrintho me cxtricatum e
afiffe,6mulque motum,& vlum cordis,& atterisrum , que defidera.
bam, comperta habereme exiftimabam. Ex quonon folum priuatim
amicis, fed etiampublicein prele@ionibus meisanatomicis, Acade-
" micomore,proponere meam in hacre fententiam non verebar.

Quez camaliis (veifit) slaceht »aliis minus: hiconucllere,calam-
niari,8 vitio vertere, quod 3 praceptis, & fide otnnium Anatomico-
rum difeefferim : 1lli rem nouam cum inquifita dignamtum maxime
vtilemfore confirmantes, plenius fibi explicatam pofcere. Fandem
amicorum precibus , vt omnes meorum laborum participes ierent,
pattim etiam aliorum permotus inuidia qui d'&a mea iniquoanimo.
accipientes, & minusintclligentes,me publice traducereconabantur,
vtomnesde me, & de reipfa iudicium ferant , hzc typis mandace pu-
blice coattus tui: Sed & colibontins, quod Hieronym. Fabr. ab aq.p.
cum fingulas pene animalium particalas, accurare , & do&e peculiari
tra@azu delineaucrar, folum corinta@um reliquic. Denique ve fi quid
reipab. licecacie cx opera mea vtile, & commodum hacin parceacce-
dcte& , fornreGe eciﬂ"g me conftaret ;:E:Jii omnino inertem me
vixiffe viderent,& quod fenexaitin Co ia (Nasquam qui ita
bens fubduta rations ad vitamfuis, ( y e
» Quinres,atas,vfus aliquid appertet mossi,

» Alignid admoncat, vs e quatefiire credas,nefcias.
» Bequetibi pusaris primain experiundo repudies. )

Illud forfan in cordis motu eueniat nunc, autalii hincfaltem , hac
datavia, falicioribusfretiingeniis , teire@ins gerende, & melius in-
quireadi occafionem capleat.

CAPVTIIL

Ex vinorwm diffecFione,qualis fit Cordis motws,

PRimnm itaque in Cordibus , omniumadhuc viuentium anima-
lium aperto petore, & diffe@a capfula, qua corimmediate circfi-
eluditobferuare licer. Coraliquando mouere, aliquendo quiefcere,
& efletempus in quo mouerur,& in quomotu deftituitur.
Hzc manifefiorain cordibusfrigidorum animslium, vebufone,
»Esnis , cochleis, gammma cruftatis conchis,(quillis. &
3

pifcicu-
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pifciculisomnibus : Fiunt ctism omnia manifeftiorain mtdm alio.
sum,vtcanis,porci,f eo viqueatcente obfernaueris quoad emoti cor,

&languidius moueri,& quafi extinguiincipiatitum etenim tardioces,

& rarioresipfius motusieri, & longiores quictes, cemere apertc, &
clare motus qualis fit, & quom o fiat,commodius intue-
ri,& dijudicare licet.In uicte, vt in mortecor laxum,daccidum,ener.

vatum, inclinatnm quafiiacet.

T toru; & €0 quo moustur, tempote trla prs ceteslssnimaduer

da.

ml. Quoderigitur cor, &in muctonez ﬁ:fur‘ll';nm eleuat, fic villo
tempore feritcpeus, & foris fentidpulatiopofie. =~

1 ;.or\"ndiquc contrehi,magis vero fecundum lateraita,vti minorls

tudinis , & longiufculum , & colle@um apparear. Cor anguills
exemptum, & fuper tabulam ant manum pofitam hocfacit manifefti:
¢que etlam apparet in corde pilcicuiorum,& illis frigidioribusanima-
libus,quibus cor coniforme,ant longiutculam eft.

1L Compschenfummana cor eo quo mouetur tempore , duri-
afcolum fieri , 3 tentioneaatemilla darities eft , quemadmodum

uislacertos in cubita manu comprehendens, dum mouent digitos,
ﬂlos tendi, & magisrenitentes fieri £ne;cipiat.

1V. Notanduminfuper in pifcibus, & frigidioribus fanguincisa-
nimalibus,vt ferpentibus,tanis, &c.illo tempore,quo mouertur coral-
bidioris coloris eflc, cum quielcit 4 mortu caloris anguinei facurum
cerni,

Ex his mihi videbatur manifeftum ; Motum cordis eflfe tentionem
quandamex omni parte, & fecundum du&um omniom fibrarum, &
conftri®tionemyndique, quoniam erigi, vigorari, minorari,& dure«
foere in omni motu videtur,ipfinfque motum cfle,qualem mufculord,
dam contra&io fitfecundum doGum pattium neruofarum, & fibra-
rum,mufcalienim cum mouentur,& ina&u fantvigorantur,tendun-
tur,ex mollibus duri fiunt,ateolluntar, incraffancur, & fimiliter Cpr.

Ex quibus obferuatis rationi confentaneumeft,Coreo quomoue-
turecmpore, & vnd:’quecom,& fecundum parietes incrafle-
Leit: focundum ventriculos i, & contentum fanguinem pro-
trudcre,quod ex quarta obferuationefatis patet, cum inipfatenfione
fua,proptereaquod fanguinem in fe prius contentum expreflerit,albe.
fcit,& denuoinlaxatione,& quiete, fabingredicnte de nouofanguine

invene
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fu ventriculam, reditcolor purpurcus, & fanguinenscordi. Veram

pemoamplius dabitacepoterit , cum vﬂne in ventriculi cauitatem

indi&o vulnere, fingulismotibus, fiue pulfationibus cordisin ipfaré-

fione ptofilire cum impetu foras contentum fanguinem viderit.
Simulitaque hzc, & codem tempore contingunt, tenfio cordis, -

mucronis erectio’, pul(us, quiforinfecusfentitur exallafioneciusad -

petus, parietumincraffatio & contenti fanguinis prowrufio qumim-
ud conftri¢ione ventriculorum. ‘

Hinc contrarium vulgariter receptis opinionibus,apparet, cum co
tempore,quo cor peus ferit,& pulfus foris fentitwr; vna cor diftendi
fecundum ventriculos; &reﬁtlctifangcine putetur,quanquam contta
rem fe habere intelligas, videlicet cor dunt contrahitur inaniri. Vnde
quimotus valgocordis Diaftole exiftimatar,reuera Syfoleeft. Ex i
ruiliver motus proprius cordis;; Diaftole non cft, fed Syflole, nequein
Diaftole vigoratur cor, {cdinSyftole , tum enim tenditar, mouetur,

ratur.

“ﬁ omninoadmittendum illud;tametfi dinini Vefaliiaddo&o
exemplo confirmatum; De vimineo circulo fcilicer ex muleis iumcis-
ramidatim inn&is,cor fecundam fibrasreGas tantummoneri ; Et
cdum apexad bafin appropinquat, latera in orbem diftendi, & cavi-
tates dilatari,& ventriculos cucurbitulz formam acquirere,8 fangui-
nem introfumere,nam fecondumomnem quem habet duGtum fibra~
ram, cor eodem tempore tenditur, conftringitur, & potiusincraffari,
& dilatari parictes,& fubftantism,quam veatriculos ; & dum tendun-
tur fibrz 4 cono ad bafim, & corvnasd bafintrahunt, non in otbem
Iarerz cordis inclinarent,fed potius contratium,vei omnisfibrain cir-
culari pofitione dum contrahitur verfus re@itudinem.Ec ficut omnes
mufcelorum fibree, dum contrahuntur & inlongitudine abbreuian-
tur,ita fecundum latera diftenduntar, & eodem modo quo in mufcu-
lorum ventribusincraffantur, adde, quod non folum in motu cordis
per direGioncm, & incraffationem parietum contingit ventriculos
coar&tari,fed vitetiueco quod fibiz ille fiue laceruli,in quibustolom
fibree rece (in pariete enim omnes font citculares ) ab Ariftorele Nes-
uidi®e, quz varioin ventriculis cordismaioramanimalium, dum v.
as contrahuntur , admirabili apparatu, omnisinterioralateravelat
laqueoinnicem conipellantur, ad contentum fanguinem maioriro-

bote expeliendam. - )
Neque
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¢ verum cft fimiliter,quod vulgo creditur, cor vllo (uo m
nttjlieﬁq:ntione fanguinem in ventriculis aterahere , dam enim mo-
wetur,& tenditur,expellit:dum laxatur, & concidit, recipit fanguinen
eo modo, quo poftes patebit.

CAPVTIIIL
Arseriarnm motus qualis ex visorsm diffe@ione,

Lteriusin cordis motu obferuanda veniunt hec, quee ad areeria.
rum motus,& pullationes fpeant. ‘

1. Eotemporequocordisfit tentio,contrakio, percuffio pettori,
& omnino Syflole, Auteriz dilstitur,pulfam edunt,& in fua fant Dia-
ftole : Similiter co tempore quo dexter ventriculus contrahitur , &
protruditcontentum fanguinem,venaarteriola pulfat, & dilatatur G-
mal cum reliquis arteriis corporis,

1I. Quando finifter ventricalus ceflat moueri,palfare, & contra-
hi: ceflar pulfusarteriard ; imo quando languidiustenditur , pulfusin
arteriis vix perceptibilis, & fimiliter cofante dextro in venaarteriofa.

111 Item uavisarteria, vl perforata in ipfa tentione ven-
tuicnli fimiftri proy&ﬁtnforu fanguis ex valnere cum impeta. Simili-
ter feta vena arteriofd eodem tempore,quo dexcer ventriculus tendi-
tar, & contrahitur, exinde cumimpetn fanguinem profilire videbis.

Similiter etiam in pifcibus fe@a fitula, quz e corde in bronchis
ducit,quo tempore cor tendi,&ccontrahi videli:,eo vnaetiam fangui-
nemexindepestrudi cam im

Similiter denique cum in omni arterioromia Gnguis
excat modo longius modo propius falcum fieri in arteriarumDiaftole,
& quo tempore cor petus fetit , comperies : atque hoc nimirumeo
tcmpore quo cortendi, & contrahiappaset, & infna efle SyRolecre:
&ione, vnaque fanguis expellitur codemmata.

, Exhis videta: manifeftum contra communia dogmata, quod arte-
riarum Diaflole fir eo tempore, quo cordis Sy@ole: & arverias repleri;
& diftendi, propter l‘mguinis dconftriticne vearriculorum cordis
immiflionem , & intrulionem; quin etiam diftendiarterias, quiare-
zl:;m dvt vt;eﬁs,aqx u::}im;nonmpleri »quiadiftenduncus ve folles.Et

‘¢ de caula vaiuerfi corporis artetix pulfant, videlices , dtenfione
fwifkri cordis ventriculi;ficut vensarteriofad dextri,

Denique
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Deniqueartetiarum pulfoum fieri ab impulfu fanguinis ventricu-

lofinift o:codem pao, quo cum quisin chirothecaminflat , omnes
isitos fimal, & vna ditendi, & pulfum zmulari: etenim fecundum
cordis tentionem pariter pulfus fiunt maiores, vehementiores, fre-
qmm,celeres,rythmum,& quantitatem, & ordinem feruantes, nec
eft expetandum, vt propter motum (anguinistempus inter conftri-
&ionem cordis, & arterisrum(pracipue mudgis diftantium)dilationem
intercedar,ne fiant fimul , cum codem modo fe habet, vtininflatione
chirothecz,aut velice,quod perplenum, (vt pertympanum,& inlon-
is lignis JiGus, & morus fimul funvin vtroque extremo,& quod Ari- .

ﬁl;:enmm,m: incravenas (arverias intelligit ) fanguis omntum anima—+ z;Amm.
lism pulfuqus fiml yndigue moustur.ficpulfant veneomnes & fimulinsicem, D::;f?k
propuerea quodpendent amemes & corde ; masct autem femper, quars Grille fem- = capuise
pers & fimulinuicems quando moset. «

Notandum cum Galeno , d veteribus Philofophis venas pro arte-
riis,appellatas fuiffe. Accidit aliquando me vidifle, & pr manibus
habuiffe caflum quendam, qui mihi hanc veritatem apertiffime confir-
mabat.Habuit quidam tumoremingentem pulfantem Aneutifma di-
Gum in dextra parre juguli prope defcenfumarteriz (ubclauizin a-
xillas ab ipfiusarteriz exclione prognarum(qui fummum indies incre-
mentum nzl;e:‘u) & illud propter miffioncm fanguinis ab arteria,
fingulis pulfazionibus diftentis(quod fe&o poft mortem cadauere)de.
pre merat) inillo pulfus einfdem brachii exilis admodum , eo
quod maior (anguinis portio, & influxusin tumorem dinertebatur, &
interceptus fuic.

Quare fiue per comprefionem, fiue perinfar@um,velincercepsio-
nem vbicunque fanguinis motus perarteriaspropeditur, ibi viceriores
arteriz minus pulfant,cum pul(usarteriscum, nif nifiimpalfus fi¢ fan.
guiais in arcerias,

CAPVT 1V

Motuscordis & anvicularum qualis ex vinoram
diffectione.
Reterheccircamotum cordis obferuanda funt, quz ad suricula.
rum vfum fpetant.

Quod Cafpar Bauhinus & Iohannes Riolanusviri do&iffimi, &
D Ansro-
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Anatomici peritiffimi obferuariit & admoaeat, quod fiin viua fe&io
nealicaiusanimalis cordis motum ftudiofe obferues, quaruor motus

u. lib, 3. Joco,& tempore diftin&osalpicies: quorum duo funt propriiauricu-

laram, ventriculorum duo.Pacetantorum virorum,quatuo: fant mo-
tus,loco,non verotempore diftin&i. Simul enim ambz auriculz mo-
uent, &fimulamboventriculi, vt quatuorloce motus diftin&i fant
duobus tantumtemporibus,atque hocfe habet modo.

Duo funt quaficodem tempore motus, vnusauricularum, alceri-
ptorum ventriculorii:necenim fimul omnino fiunt: fed pracedic mo-
tosauriculsrum, & fubfequitut cordis, & motusab auriculisincipere,
& in ventriculos PtO?ledi vifus eft.cum iam languidiora omnia emo-
rientecorde, & in pilcibus, & in frigidioribus fanguineis animalibus
interhos duos motus, tempusaliquod quietisintercedit, vt cor quaft
fulcitatum motui refpondere videtur,aliquando citius,aliquando tar-
dius, & tandem ad morreminclinans ceflat motufaorefpondere, &

uafi canite duntaxat leuiter annuit, & obfcureadeo mouerur , vt po~
tiusmotus fignum prazbere pulfanti auriculx videatur. Sic prins defi-
alt cor pulfare, quamauriculz, vtauricube faperuiuere dicantur, &
primus omaiam definit pulfare finifter ventriculus, deinde cinsausi-
cula, demum dexterventriculus,vitimo ( quod etiam neauit Galen.)
nlil."uh omnibus ceflantibus,8 mortuis pulfat vique dextraauricule,
vti vltimo in dextra auricula vita remanere videatur, Et dum fenfime-
moritur cor viderelicet, poft duas veltres pulfationes auricularun,
kiquando quafi expergefaétum correfpondere,& voum pulfum lente,
& zgré peragere, 8¢ moliri.

Sed & precipue notandum, quod poftquam ceflauit cor-pulfare
adhuc aaricula pulfance digito fuper ventriculum cotdispofito, fin-
gulz pulfiriones percipiuntur in ventriculis,eodemp'ane modo, quo
ventricalorum pulfationesin arreriis fentiri antea diximus, i fanguiois
impolfu nimirum diftétione fa&a,& hoctempore, pulfante folamau-
ricula,b forfice cordis mucronem abfecueris, exinde fingulisamiculs
pullationibus fanguinem effluere confpicies:vt hinc pateat quomodo
in ventriculos fanguis ingrediatur, nonattra&idne , aut diltentione
cordis,fed ex pulfiravricularum immiffus.

Notandum eft vbique omnes,quas voco,& inauriculis, & incorde

pulfationes, contra&tioneseffe : & plane primo contrahiauriculasvi-
debis,&¢in confequentis,coripfum. Auriculz enim dum mouentusn&

yul(an‘
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pulfant albidiores fiunt , pracferciar vbi pauco fangueine replentur (re-
plenturautem tanquam promptuarium, & lacuna ianguinis,declinan-
re fponte fanguine, & venaram motu compreflo ad centrum ) quin et~
iamin finibus, & extremitatibus ipfarum hxe albedo i contratione
fieri, vel maximeapparet.

In pifcibus, & ranis,& fimilibus(vaum ventricalom habent cordis
& pro auticula veficam quandam in baficordis pofitam refertiffimam
fanguine ) hanc videbis veficam primocoatrahi , & fubfequipofica
cordis cantra&ionemapertiffime.

At vero & que his contrario modo fe habentd me obferuata aferi-
bete huc vifam eft. Cor anguille, 8 quorundam pifcium , & animalii
etiam exemsptum fine auriculis pulfat : Immo fi in frufta diflecuesis

rtes cius dinifas fopacatim fefe contrahere, 8 laxare videbisita, viin

is poft ceflationem motus auricularum cordis corpus pulfum faciac,

& palpitet. Sed anhocproprium vimcioribus animalibus, quorum

radicalc humidum glutinofam magis.auc pingue, & lentum e, & non

irafacilediffolabile. Quod etiamepparetin «me:}:gnmp, qus
i

polt excoriationem, exenterationem , & in frafta onem mo-
tumretinet. :

In Columba certe experimento fa&o poftquam cor deficrat omni-
no moueri, & nunc suricule motum reliquerant peraliquod

?acinm digitum faliua madefa@um, & calidum cordi fuperimpofiti
etinni: Quo fomento quafi vires, & vitam poftliminio recupcraflet,
cor, & eius suricula moueri, &fcfe contrahere , atquelaxare, & quafi
ab ozco reuocari videbantur.

Sed & preeter hacaliquotics me obleruatum fuit,poftquam cori-
pfum, & ciusauricula ctiam dextra) i pulfatione quafimortisarticalo
quiekebant;inipfo fanguine quiin dextraauricula consinetur,obfcu-
rum motum, & inundationem, ac palpitationem quandsm manifefto
foperfuiffe,tamdiu filicet,qua calore & fpirituimbui videretar.

Talequiddam cuidenciffime in prima animalis generatione intra

es abincubatione,in ouo Gallinaceo cernitur.Ineft primum

ante omnia futu fanguinis,que palpitat { quod etiam annotauit Ari-
ftot.)ex qua tneremento falto , & pallo aliquaex parte formato, fiunt
cordisauricule, quibuspulfantibus uo ineft vita : cum poftea
corpus delineariintermiffisaliquot diebus inceperit,tum etismcor-
dis corpus procreatur , & peraliquod tempus albidumapparer, & ex-
D 2 * angue,
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e.vireliquum corpus,nec pulfum edit,nec motum. Quin etiam
i‘:F;tu humano vidi, circaprincipiumtertii menfs Gmiliter cor for.
matum, fed albidum, & exanguc, cuinstamen auriculis fanguis inesa
vberrimus & purpureus.Sed enim in ouo,iam adan&o,& couformare
feetu, fimul, & cor adaugeri,& ventriculos habere, quibus fangainem
tuncrecipere,& tranfmircere occepit.

Ira ve lipenitiusintrofpicere quis velit, non folum cor efiE primum
viuens,& vitimum moriens dixerit,fed auriculas ( & quzin ferpenti-
bus, pifcibus , & huiulmodi animalibus parsproanriculaeft } & prius
quam coripfum viuere,& poft etiam emori.

Imo an priusadhucipfe {anguis, vel fpiritus habeat in (e obfcuram
palpitationem quam poft mortem retinere mihi vifuseft : & an cum
palpitatione vitam incipere dicamus, dubitare contingitsquandoqui-
dem, & fpermaanimalium omnium{vt notauit Arift.)& fpiritus proli-
ficus pal;itando exit,velutanimal quoddam.Ita Naturain morte qua-
fidecarfionefa®areducem(ve Aﬁa )agarmorurccrogradodcalecad
carcereseo vade proruit fefe recipit,& cum animalis generatso exnon
animali procedatin animal , tanquam ex non ente in ensiifdem recro
gradibus corruptio ex ente renoluaturin non ens, vnde quod in ani-
malibus vltimo fic deficit primum & quod primo vltimum,

Obferusai quoque in omnibus pencanimalibus cor vere inefle, &
non folum(ve Ariftoe.dicit)in maioribus, & fanguineis, fed in mino-
ribus, exanguibas, cruftatis, S teftaceis quibufdam, ve Jumacibus, co-
chleis,concﬁs,a ftacis. gammaris,fquillis,multifquealiis;tmo vefpis,&
crabronibus mu(cis { ope perfpicilliad res minimas difcernendas ) in
fummitate illius particule quz canda dicitur, 8¢ vidi pulfans cor, 8 aliis
videndum exhibui.

In exanguibus vero Corlente admodam,rarifque i&ibus pulfac.at-
que vtinaliis iam moribundis contingi, 8 tarde fefe contrahir, vt fa-
cilein cochleis eft cernere.. Quorum cor deprehendesin fundoillive
orificii in latere dextro quod (e aperire, & claudere euentationiscaufa
videtur, & vnde falivam expuit , fe®ione facta in fammitateminxta
partemiecori analogam.

Sed notendum& hoc, hyeme, &frigidicribus tempeftatibus exan~
guiaaliqua(qualiseft Cochlea ) nihil pulfans hahent, fed viram magis
planteagetcvidentur ', ve etiam reliqua que plant~ animaliaideo di-

tar.
g Notan-
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Notandum infoperin omnibus animalibus vbicorineft, ibietiam
suricalas effe vel auriculis aliquid analogon : Et vbicunque cor dupli-
civentriculo donarur, ibi duas femper adftarcauriculas, non cont a:
Scd fim owo pulli conformationem aduertas: Primum ineft vedixi,
tantum veficuls, vel suricula, vel gutta fanguinis pulfins, pofteaincre-
mento hh&oabloluiturcor. Ira quibuidam animalibus ('quafivlecrio-
remperfe@ionem non adipilcentibus)pulfans veficula quedsminftar
pun&i cuinfdam rubsi velalbi, duntaxatineft , quali principium vite:
viiapibus,vefpis,cachleis.(quillis;Gammaris, &c.

hic apud nos minima fquilla (quz Anglic? dicitur aShrimp,
Belgice cen Herneel ) in mari, & in Thamefi capi folita, cuius corpus
onmino pellucidumeft:Eamaquz impofitam fzpius prebui fpe&an-
damamiciflimis qu bufdam meis, vt cordisillius animalculi motus li-
quidiffimeperfpiceremus, dum cxteriores illius corporis partes vifui
nihil officerent, quo minus cordis palpitationem quafi perfeneftram
intuercmur..

Inovo Gallinaceo poft quatuot , vel quinque dies abincubatione,
primam radimentum. pulli inftar nobecule videndum exhibai, ni-
mitum ouo cui cortex adimebatar, inaquam limpidam, tepidamque
immiffo , in cuivsnubecule medio pun&um fanguincum palpitans
tam exignum crat,vtin contra@ionedifpareret, & vifum aufugeretin
laxationcinftar fammitatisacus appareret rubicundum : Itaveinteri=
plum videri,8 non videri quafiintecefle & nonefle, palpitationem &

vitz principium ageret..
CAPVTV
Cordl mosus ailinnéh funidio,

Govero exhistandem, & huinfmodi obferuationibus repertum
iri confido,motum cordis ad hunc modum fieri.

Primam fcfe contrahitauricula. & in illa contra@ione fanguinem
contentum (quo abundar tanquam venarum capus , & fanguinis pré-
ptuarium, & cifterna ) in ventriculum cordis coniicit, quo repleto cor
fefe erigit, continuo omnes neruos tendit , ‘contrahit ventriculos, &
pulfum facit,quo pulfu immiffum ab auricula (,::Fuinemoontinentet

protrudic in arcerias , dextes ventriculus in pulmones per vas illud,
' D 3 quod
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quod vena actetlofa nominaturded re vera,§cconftitutione, & officio,
& in omnibusatreria cR:(inifter ventriculusin aorram , 8 perarcerias
in vniuerfumco pus.

Ifti due motus,auricularum vnus , alter ventriculoram iea per cone
fecutionem fiunt , {eruata quafi harmonia & R hytmo, ve ambo fimal
fiant, viicus rantum motus appateat, prafertim in calidioribus ani-
malib is, dumilla celeri agitantur matu. Necaliarationeid fit quanr
cum inmachinis, vnparota aliam mouente , omnces fimul mouere vi-
deantar, & in mechanicoil'oartificio , quod felopetis adapeant,, vhi
compreflioncalicuius ligale, caditfilex, percutit chalybem , & pro-
pellic , ignis elicitur', qui in palucrem cadit, ignitur puluis,ioterios
prozepit, difploditur, euolat globulus, metam penetrat, & omnesifti
motus ptopter celeritatem quafi in nicu oculi fimul ficriapparent,
Sicetiam in deglutitione radicis, lingue elcuatione , & oris compreb
fione,cibus vel potus infauces deturbatur, larinx 4 mufculis fuis, & ¢
¥iglo'ttide clauditur, eleuatur , &aperitur,, fammitas gule 2 mufculis

uis,haud aliter quam faccus ad implendum ateollirur, & ad recipien-
dum dilaratur,& cibum,vel potum acceptum tranfuetfis mufculis de-
rimit, & longioribus aterahic : Ettamen omnes ifti motus d diver-
8, & contradiftin&is organisfacti, cam harmonia, & ordine, dum
fiant,vnum efficere motum videntur,& a&ionem vnam,quam degle-
titionem vocamus.

Sic contingit plane in motione , & a&ionc Cordis, quz deglutitio
quzdar eft, & transfufio fanguinis ¢ venis in arterias : Etfi quis(dum
hzchabueritinanimo ) cordis motum diligenter in viua diffetions
animaduerterit,videbit,non folum,quod dixi,cor fefe erigere , & mo-
tum voum fieri cam auriculis continuom, fed innndationem quandi
& lateralem inclinationem obfcuram fecandum du&um venciculi
dextri,& quafi (efc leniter contorquere,& hoc opus peragere : Et qué-
admodum cernerelicer,cum equus potat,& aquam degFmit , fingulis
g‘lz tradibusabforberiaquam, & in ventricu?um demitti, qui motus

itum facit & pulfum quendam 8caufcultantibus,8 tigentibus ex-
hibet,ita dumiftis cordis moribus fic portionis fanguinis gevenit inar~
terdastraduio,pulfum fieri,& emnSiri in pectore contingit.
Motusitaq; cordis omninoad huncfehabet modum, & vns a&io
cordis eft ipla fanguinis transfufio, & in extrema vigs,mediantbusar-

teriis propulfio, vt pulfum; quem nos fentimusin arceriis, nil nifi fan-
guinisd cordeimpulfusfic. Anver
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Aaverocot fanguini preter tranfpofitionem, & motum localem,
& diftributionem aliquid aliud addac, fiue calorern, Gue fpiricum, fine
rfeGionem,pofterius inquirendum, & cxalils obfervationibus col-
igendum: Hoc in prafentia (ufficiat fatis oftenfum efle in pulfu cordis
fanguinem transfundi, & deducié venisinartetias percoedis ventria
culos, & diftribui in vniuerfum corpus. ‘

Sed &hoc omnes aliquo modo concedunt,& ex cordis fabrica, &
valuularuin artificio, po(}itlone »& viucolligunt, Verumtanquamin
loco obfcuro titubantes ceecutire videatux, & varia, fubcontraria, &
non cohgrentia componunt,8 cx conie@uraplurima proounciaat,ve
ante demonftrasum cft. ‘

Caufamaxima hacin parte hefitandi, & errandi vna fuifemihi vi-
detur, cordis cum pulmonein homine contextus : cum venamibi
arteriofam in pulmones obliterari , & fimiliter arteriam venofam
confpexiffer , vnde aut quomodo dexter ventriculus in corpus
diftribueret anguinem : autfinifter & vena caua exhaurirer, obfcu-
rum admodum illis erat;hoc atteftantur Galeniverba ( dumcontra Galen.de
Erafiftcatum de venarum origine & viu, & fanguinis cotione,inue- g;;nma
hitur) refpondebitis (inquic ) its effe effetum, v iniecorefanguis prepa-< g pﬁ, c.
yesuy , asque inde in cor deferasur, ibipoflea reliquam proprie forme per-¢
feionem abfoiutam accepssrms. Quod profelbo ratione vacare nem videsur:+
Nullum enion perfeltum ¢ magnum opws repente sna aggrefiione fieri, to <
tamque [uam expolitionems ab yno infirumento acquirere poteR. Quod fis
ita eft , oftendite wobis vai alimd , qued & corde [anguinem abfoluts perfe- «
Gum cdusat , atqus ipfum vi arseria [piritm , in totum Corpusce
difpenfis, Ecce opinionem rationabilem non approbafle , & reli-

uvifle Galenum (' quia praterquam quod viam tranficus non vi-
3clm) vasreperite non poterat , quod in totum corpusé Cordefan~
guinem difpenfec.

Siquis veroibidempro Ecafiftrato,vel proilla, 8 nuncnoftra opi-
ajone (ipfius confelione Galeni') alias rationi confentanea inftaret,
& arteriam magnam fanguinemé cordein vniuerfum corpus difpen~
fantem digito commonﬁaﬂ"ct 3 Quid divinus ille vir ingeniofifi-
mus & do&iffimus refponderet, mitor. Siatgeriam fpirttusdifpen-
farc & non fanguinem diceret: profe@o- Erafiftratum sefellevet
fatis ( qui in arceriis (piritus duntaxar continesiarbitrabatur ) fed
fibi ipli contsadicerct insesea & id efe turpiter negares , 1‘?&

0
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1ib oproprio acritereffe contendit, contra eundem Eriftratum : &
multis, & validisargumentis comprobat, & experimentisdemon-
ftrat,quod (anguis contineatur in arteriis natura,& non fpiritus.

,» Ssvere divinus vir (viifacit codemloco (mpius ) concederes , smnes
»» A7terias Corpetis Amagne arseriaorivi, - banc i corde: quin esiam i ipfiso-
s Mnibus fanguinem natura contineri, & deferri, G valuules illas tres figmoides
» o7ificie asie pafitas,regre(fum [anguinis in cor probibereprofelis, & quod hes
» Natura nequaquams preflantifsimo vifceri conflueiffes , mifi maximsm aliqued
» minifterium illefuiffens exbibisxra.St(inquam)hac orania, & his ipfi -
misverbis concederet Pater Medicorum, (vii facit recitaro libre.)

Quomodo negare poflicarterism magnam iftiufmodi vas effe quod
fangumem(iamabfolutam fuam perfe@ionem adeptam )é cordein v.
niuerfum corpus difpenfet,non video.An adhuc forfan hefitaret,ve o-
mnesin hunc v(que diem polt i:fnm,quod propter contextum, vt di-
xi cordis cum pulmone,non videat vias, per quas fanguis & venisin ar-
terias cransferri poffit.

Quod dubium ctiam anaremicos(dum femper in dilfe@ionibus in-
ueniuntarteriam venofam , & finiftram ventriculum cordis repletos
fanguine,eoque craffo,grumefcente,atro) non mediocriter pereurbat
cum {anguinem ¢ dextro vencnculo in finiftrum per feptum cordis
tranfudare coai{int affitmare.Sed hanc viam antea refutaui: Iam id-
coviaparandacft,& aperiends , quainuenta,nunc nulla effec difficul-
tas, quz quempiam (credo) inhiberer, quominusquazante propo-
fui(de pulfiucordis,& arterisrum, de transfulione fanguinis & venis in
arterias, & de difpenfatione in vninerfum corpus perarterias) conces -
dere, &agnolct e facilepoffit. -

CAPVT VL

Quibss viis fanguis, vena Cavain avterins,vele dextro ven-
sricale cordis in finiftrum defiratur.

CVm errandi occafionem preebuiffe probabile fir, quam in homine
vident(vt dixi)cordis cum pulmone conncxionem : Inhoc pece
cant,qui dum de partibusanimalium (‘vivulgo omnes Anatomici fa-
ciant )pronunciare, & demonftrare,aut cognofcere volunt,, vnum ti-
tum hominem, cumque mortuum introfpiciunt, & fictanquam, qui

vas
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voa reipub. forma perfpeéta difciplinam politicam componere, aut v~
nigs agri naturam cognofcentes,agricalturam fe fcire opinaniur : Nii~
hilo plusagunt, quam G ex yna parciculari propofitione, de vnluer(ali
Syllogizate darentoperam. .

Veruntamen, fiin diffe@ioneanimalium zque verfatieffent, acin
humani cadaueris anatome cxercitati: Res hecin dubio,que omnes
perplcxosretinet, palam abfque omnidifficultate meafententia clu-
cefcerct,

Inpilcibus , in quibus vnustantum ventriculus cordis (vt non ha-
bentibas pulmones )resprimum fatis manifefta eft,veficam enim fan-
guinis in bafi Cordis pofitam,auricule nimiram gnalogon,fanguinem
io cor immittere,quem cor denuo per fitulam fiucarteriam, velatee-
rizanalogon,aperte tranfmittere,tum vifa , tum feta arteria ( exindo
fmguinc%:gf: pullatione cordis profiliente)oculis palam canfirma-
ri pofle conftat,

Idem etiam deinde in ormnibasanimalibus,in quibus vnus dunta-
xat ventriculus,vel quafi vaus,non diflicile eft cernere, vtin bufone,
rana,ferpentibus,lacertis, que etfi pulmonesaliquo modo habere di-
cantur,vt qui vocem habent(de quorum pulmonum artificio admi-
rando,& de ceteris eiufmodi, | permultasapud me obferuationes hae
beo quz non funt haius loci)tamen ex autopfiacodem modoiniillis
¢ venisin arterias fanguinem pulfu cordis radu@umeffe palam eft, &
vispatens apesta ,manifelta,nulla difficultas;nullushzfitandilocuss
1nhisenim perinde fcres habet stquein homine,fifeptum cordis per-

foratum, sut sdemptum effer , aut vausex verifque ventticulus,
quo fa&o , nemo credo dubitaflet, quaviaGnguisd venisinarterias
tranfise potuiffet.

Car vero maior numorus animalium non habentium pulmenes
fir,quam habentium, & fimilites maior numerus it, vnum tantum vé-
tricalum cordis,quara habentium duos,procliveeft Ratucre in anima~
libas im = mave plurimum , & in vniuerfum , fangninemaperta vind
venisin arterias per cordis finura tran(miri,

Confiderani autem mecum, quod etiam in embryonum corum que
palmones habent,idemapertifime conftar.

1n foetu vafacordis quatuor('videlicet vena caus, venaarteriofaar-
teria venalis, & Aorra,fine arteria magna)aliomodo vpinntur, qiam
i adulto,quod omues Anatomici norunt fadis.

: E Primus
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Primus contatus, 8 vnio venz cauz cum artetia venofa (que fit
priufquam cana in dextrum ventriculam cordis fe aperiat, aut venam
coronalem emirtat, paulutum fupra egreflum ab hepate) Anaftomo-
fimlateralem exhibet, hoc eft, foramen amplum patens, ouali figurs.
pertofum & caua'in arteriam illam peruium , ita vt (tanquam perv-
num vas ) pet illad foramen fanguis de venacaua inarteriam venoa
fam, & auriculam cordis finiftram vique in ventriculam finiftram
libersime , & copiofiffime dimanare poffic. Infuperin illo forami-
ne ouali ¢ regiane , qu arteriam venofam refpicit , operculi inflar
membzrana tenuis duraeft , foramine maior, quz poftea in adulis,
operiens hoc foramen, & coalefcensvndique iftud foramen omni.
noobftrait, & prope obliterat : Hacinquam membrana fic conftiru.
ta eft; vt dam Jaxe in kconcidit, facile ad pulmones,& cor via refu.
pinetur, & fanguinia canaaffluenticedatquidem, atne rurfusin ca=
wam reflaar, impediar, vt liceat exiftimare in embryone fanguinem
continuo debere per hoc foramen tranfire de vena cana in arteriam
venofam , & indein auriculam finiftram cordis , poftquam ingreffum
foetit,remeare nunquam pofle.

Altera vaio eft venz arteriofee(quz fit poftquam venailla, ¢ dextro
ventriculo egrefla in duos dividitur ramos ) eft tanquam duobus di-
&is,terdustruncas, &quafi canalis arteriofus; abhincin arteriam ma-
gnamoblique duétus, & petforarus : vtindiffe@ione Embryonam.
quafi duzaorie, vel radices arteris magne ¢ corde exorientes dus
appareant.

Canalis hic in adultis fimiliter enfim atrennatur , tabefcit, & pe-
aitustandem vt vena vmbilicalis exiccatur , & aboletur.

Iftecanalisarteriofus nollam membranam in fe habet , fanguinis
motam hiac, vel illincimpedientem. Suntenim inorificioillins ve-
nz arteriof (cuius ifte canalis , v dixi, propago cft ) valuale fig-
moidestres qua intusforas fpeQant, & fanguini & dextro ventricu-
lo hac via in magnim arteriam fluenti cedunt facile , remeare ve-
to contra ab arteria quidquam, aut 4 pulmonibus in dextram ven-
tricalom ad amuffim davfom emninoimpediunt. Ve hic etiam ar-
bitrari confentancum fit in Embryone,dum cor fefe contrahit con-
tinuo inem ¢ dextro ventriculo hac via in asrteriam magnam
inuchi.

Quod yalgo dicitar, has duas vaiones tam magnas , patentes, &

QPCIII‘.
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ertas,nutriendoram palmonum caufa,falas fuifle tantum: & in ad-
3&: (cum iam pulmones propter ipforumcalorem , & motum cepio-
fius nutrsmencum defiderarent )aboleri, & confolidari ; Commentam
improbabile eft,& male cohzrens. Et fimiliter quod dicunt cor in em-

neferiati, & nihil agere, nec moucre, vode Natura hostranfitus
facere,alendorum pulmonum caufa coacta erat, falfameft : cum iny
ouo cuigallinaincubuit, & in Embryonibus receater ex vtero eree
&is autopfia patet , tum cor moucre ficutin sdultis tam naruram nul-
Ia tali neceffitate vrgeri : Cui motui nonfo'um hi oculifepeteftes, fed Lib.fpir
& Atriftotelesacteftatur ipfe : Pulfus (inquit) per initia flatim in confliru~*¢
sione cordisemergit , & quodin [edione visorsm , & pulli formatione ex ouo de- <

Quin & obferuamus has vias (tam in hominum genere,
quamin caterisanimalibus) nonfolamapertas , & patentesefle v(-
que adtempas partus ( vt annotarunt Anatomici ) fed etiam per-
maltos poft menfes , imoinaliquibusperaliquot annos, nedicam
totovitz curriculo, veluti inanfere, buccagine, & auibus plurimis,
& animalibus prefertim in minoribas. Quz res impofuit forfan
Bocallo fe nonum tranfitum fanguini de vena caua in finiftrur,
ventriculum cordis inveniffe , & fateor , me quoque cum in.
mure maiori iam adulto hoc primum ipfe reperi, tale quid ftazim.
exittimafle.

Ex quibas intelligicar in Embryone humano, quin, & inaliis, ins
quibas iftz vniones non sbolentur,idemipfumaccidere, vtcorfuo
moru,per patentiflimas vias fang rinem de vena caua in arteriam ma-

apertifime traducat, per veriulque ventriculi duGum. Dexter
memﬁngninem abaaricula recipiens , inde per venam arterio-
fam,&propaginem fuamC canalemarteriofam diGam)in magnam ar-
tertam propellw. Sinifter fimilicer codem cempore mediance auricule
moturecipit fanguinem (inillam finiftram aurigulam d:du@um feili-
cet per foramen ouale é venacaus ) & tentione fiua, & conftriione
radicem aortgin itidem arteriam fimulimpellic.

Iasa Embryonibus dum interea pulmones otiantur, & nullam a-
&ionem aut motum habent, quafi nulliforent, naturs daobus ven-
tricalis cordis quafi vno vtitur, ad foguinem tranfinittendum... Ec
fimilis eft conditio Embryonum pulmones habentiom, dum adhuc

ulmonibus non viuntur,ac ¢ft corumanimalium,qui pulmones non
L.
E 12 Itdque
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Traque tam claroin his'etiam elucefcit veritas, quod cor fuo pulfa
fanguinem & venacana in arteriam magnam traducat, &ctransfundat,
perque tam patentes ,&arnas vias, acfiin homine, quod dixiambo
ventricali{cornm feptoa mito)adinulcem peruii efient fa&i. Cum
iraque maioti ex parre animalibus, & omnibus quodam tempore,
tentiffime ifte extent viz, quetranfmiffioni [anguinis per cor ingrﬁ-
uiant :reftat vt illad perquiramus. Aur cur in quibufdam animalibus
(vtin homine )iifque calidioribus , & adultis per pulmonum fubftan«
tiam illud ficrinonexiftimemus, quod in embryone natara percas
viasillo tempote quo pulmonum nullus eratvusantea effecit,quas ob
defe@um tranfitusper pulmones coada videbatar facere. Ao, cur
melius fit(natura eng per quod eftmeltus facit)inadolefcentibus
fanguinis cranfitai nacarsm omnino occlufiffe, vias patentes illas qui-
bas antc in embryone & fostuvia fuerat, 8&omnibus aliis animalibus
vtitar,necalias vilas proillo anguinis tranfiru aperuifle, fed ficomni~
naimpedire. :

Iraiameoresceffic s vtiisquiinhomine queruntvias, quomodo
fanguis & vena caua in finiftrum vétricnlum, & arteriam venofam per-
meat.Magis operz pretium eflee, & reke magis faGum videretur,fi ex
difle&ione animalium veritatem.inuefligarc vellent, vt caufam inqui-
rant;cus inmaioribus, 8 perfedtioribas animalibus, iique adulris na=
tura fanguinem tranfcolari pet pulmonumParenchyma potius velles,
quam vtincetetisomnibus perparentiffimas vias (cum nullam aliam
viam, & tranfitum excogicari poffe intelligerent, fiue hoc fie quod ma-
iora, & perfe&ioraanimalia fint calidiora, & cum fintadulta,corum
calormagis(vtitadicam) igniatur & vefoffocetur (it procliuis : Ideo
tranare, & traiici per pulmones,vtinfpirato acre concemperetur, & ab
eballitione, & fuffocatione vindicetur , fiue quid alivd tale, Sedhze
determinare, & rationem omnem reddere,nihilsliud agere et , quam
propterquid pulmones fatifunt, fpecnlari. Atqae d:%zis horumque
vfi,& motu,& decuentatione omni, & aeris nece fficate, & vfia, & ce-
teris huiufmodi: Et de vasiis organis, & differentibus buiuscauta ina-
nimalibusfa&is : tametfi multa quam plurimis obfervationibusi me
deprehenfa fint: Tamen, e nimiuma propofito de motu, & vfu cordis
hocloco aberrando,alind agere, & Rationem relinquere, tem intertur-
bate,& fubterfugere videar, hxzcproprio rraatu conuenientius ex-
ponenda relinquam.Et quz ceftant vead propofitnm (copum reuertar

epergam, In.
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Inperfeiotibus nimitam & calidioribus animalibus, iifque adul-
tis{vtinhomine) finguinem de dextro ventriculo cordisper venam
arceriofam in pulmones, & inde perarteriam venofam in finiftram an-
ricalam, & fubindein ventriculum cord s finiftrum permeare conten~
do:Ex primum poflé hoc fieri,deindeita faum effe.

CAPVT VIL
Sanguinem de dextro ventriculo cordis per pulmonwm payen-

ehyma permearc in areriam vensfam & finifiram
ventricwium,

Fleti autem hocpoffe,& nihil effe,quo minus fiat, fatis conflat, com
& quomodo aqua per terrz fubftantiam permeans,riunlos, & fors-
tes procreet, confideremus, aur quomodo per curem fadores :pe:‘{t-
renchyma renum, vrina fluat, fpeculamur.. Animsaduerrendum eftin
ils, qui Aquis Spadenfibus veontur: vel de la Madonna(vtalunt)ina—
gtoPatauino, vel al.isacidulis,aucvitriolatis,vel quiad congiosingur-~
itant potum, vt vnaautaltera hora per veficam emingant cotum. De-
tiftacopiaaliquanrulum in conco&ioneimmorari:debecper iccur
(v ﬁv:ignl.is dicbus bis ingefti alimentificcum omnes confitentur fa-
cere) debet per venas, per renum parenchyma, per vretres in veficam.
profluere.

Quositaquezudio negantes pofle fanguinem, imo rom maffam.
fanguineam, perpulmonam fubftantiam, 2que ac faccus alimentslis
ﬁ: iecar permeare,tanquam impoffibile, & nullo modo credibile exi-

imandum ? Quod genus hominum ( cum Poetaloquor) vbi volunt:
concedunt facile pofic:vbinolunt nullo modozhic vbi opus eft veren—
tur,vbi nihilo opus,ibi non vegentur affirmare.

- Iecoris Parenchyma denfias muleo eft, & fimiliter renum = pulmo
nma rarioris mulro texturz. Etfirenibus&iecoriconferaturfpon-
giole.
Iniccore nullum impellens, nulla viscogens; in pulmone ex gglfm
dextri ventriculi cordis impingimr.ﬁ.:ixk.eniu impulfadiftendiva-
G, & porofitates pulmonam necefle oft. Prwterea pulmonesin refpi- Gal. de vi-
rndo cleusntur, & concidunt, quo motunecefle eft, vt porofitates; Part-

& vafasperiantur, & clandantur, vtin[yg'giis oomingir,&.i: omni.

3 uspas=
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bus patticulis habentibus conftitutionem fpongiolam , quando con-
ftcinguntur, & rurfus dilatantur. Contrajecur quiefcir, nec ica dilata-
ri,& conftringi vifumeft.

Denique ﬁg:)cr jecur totum ingeftorum fuccum in venam cauam,
tam in homine, quaminboue, ve! in mazimis animalibus, nimo eft;
quinonafferit pereran(ire pofle. Ethoc,co Euod reeanfiifle aliqua
nutrimentum, & permealle in venas ixnecee ((i fiat nutsitio ) & nul-
laalia extec via , acproinde hocaffirmare coaifint : Curnon iif-
dem argumentis de tranfitu anguinis in adultis his; Ser pulmones
fidem fimilem habent, & cum Columbo peritiffimo, doéhflimoque
Anatomico idem aflererent, &crederent , ex amplitudine, & fabrica
vaforum pulmonum,& eo,quod arteria venofa, & fimiliter ventricu.
lus , repleti finc femper (anguine , quem ¢ venis hucveniffe neceffs
eft, &nullaalia, quam per pulmones femita , ve & ille, & nos ex
ante dickis , & autop& > alitfque argumentis palam effe exifti-
memaus,

Sed quando aliqui funt, qui nil nifiaddu&is authoritatibus admit-
tunt ; iidem ex ipuseciam Galeni verbis hancveritatem confirmari
polle fkiane;; fcilicet non folum poffe fanguinem , € venaarteriofain
arteriam venofam,& indein finiftram ventriculam cordis,& pofteain
arteriastranfmitti: fed ex continuo pulfu cordis, & pulmonum motu
inter refpirandam,hocfieri,

Suntin orificio venz arteriofz,valuule tresfigmoides,fiuc femilu-
nares, que omnino fanguicemin illam venamarteriofam immiffam
non (inunt remeatein cor.

1d omnes norunt (cilicet harum valuunlaram neceflicatem & vfum,

Galen. d¢ 5, Galenus hisverb sexplicans,, Intotocf (inquit) musss Anaflomofis at-

viu pare
i.6.ca0.

waueofcillorumapertio arterii fimul exm ven, tyanfumantque ex [efz paviter
sfanguinems, & fpiritum per inuifibiles quafdam atque anguflus plane viss.
» Quod fi osip[um yena arteriofa.itidews femper parniffes, nullamgue natwra in-
sosiemiffet machinam, quaclaudereipfum csom eft sampeflinnm , ac ruzfus apt-
nrirequeas. Fierinunquempotwiffee, vt perinuifibilia , atque exigua ofilla,
nfanguis (consraitotborace ) im arseviassranfumerctur : Nege enim fimi-
»» liter omnis.ex quonis attrabitu ,meque emistitnr. Sed quemedmodum qued
sslone it faciline co quod grais dilatatis inflrumentis astrahitur , iifdem as-
ntem comtrailio exprimitur : 1ta & per latam viam celerims aliquid quam pey
w anguftam srabitnr, ac rurfis emisssinr, Comansemthoras mmbit;'af“'
s asque
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Jeatqueintrocompreffavndiqus fortiser, quain pulmone fent venofa arsevia;
exprismunt quidem quamoclerrime , quiin fiipfis ef2; (Pivitus; tranfumsum ag-cs
sem per [ubtilia il“fn'ld fanguinis portionem aliquam, quod nunquam acci~ ¢
diffet profelto, fi fanguis per maximsuom os (cuiufmod: o5t vewa arteriofa adcor)ss
yetrovemeavs potuyc: : Nune vero redics per os magnum inserclufo,dum com-«
primisur vndique, deftillac quidyiam inarterias per exigua s orificia; 8 pau.s¢
fo polt fequente Capitulo. Quanco thorax consendis veltementius fan-
guinem elidens.eanto membrana,(videlices valuulafigmoidesYexalius osipfum =
occludune. & aibil remearefinant : quod & eodem Capitulo decimo «

loante. Nifivalusulacfens , triplex fsquerssur incommeilum, vi fun-*
g ipfs frufira longum hos carriculum fubinde emetiasnr. 18 Diaftclis quidem
s adfluens, & quain ipfo funt, venacomnesrefarciens , in Syflolts ve- ¢
1o, quafi eftus quidam maritimss , inflar Euripi motum idenssdem,, hucts
atque tlluc reciprocum , qui handquaquam [anguini conueniat. At bog vi-**
deri pofiit exsguum. Quod vere intevirs ipfius quoque refpirationis veilia
tem LabefaSlet, 1d non umpliue pro parno et babsndum , &re. ( Et paulo*
poft.) Atquc ctiam tersium f::ncmu fusffer incommeodum , baudquaquam <
Consemnendums , cum [anguis vecro in expisationibus vemigraffer, nifi opifex
neftsr membranarum Epiphyfin fuiffe: fabrisarss , vnde concludit Cap,
vndecimo. Communis autem ipfornm omninm , videlicer valuslaram oft «
U8, V8 Maserics retro remigrare prohibeans , weraramaxe vere propriws ¢ ¢
ism quidem & cordemaserias,ne amplins ad ipfum remeentyinducensiam
vero, ns amplixs exipfo efluane : Non enim vokoas nesxravane labore cor fati-
geri,niquein tam partem aliquande emitiore, vude srabers prefliscrat, neques
Turfis 6x illa identsdem ducers,ad quan misterserat necefle.  Proinde cams fint *<
quataor omnino orificia, bina inverog, ventricule; altersm quidem indacisal- ¢
terum vers edscit,

Etpaullopoft: Perrocum vas aleerum quod tunica fimplici conflat incer
m, alcerunsqued duplice ex ipfo producatur communem verique locum,
[videlices vemsriculam dexsrsm:Ira Galenus intelligit,& ego cadem ratiow
nefimiliter finitrum venisiculum cordis ) qxafilasunam quandampa-+ .
rarineceffe fuit,ed guam pertinentibus virisqusper alserm quidens trabaruy <
Juzgucis per reliquam vere emistatay.

‘E“’d argumentum Galenus pro tranfita fanguinis per dextram
ventriculum de vena caua in pulmonesadducit, eodem nobis,reius
Pro tranfitu fanguinis de venis per cor in srteriss mutatis tan-
wmm terminis vti liceat, Ex Galeni igitur viti duun}:{ &uric
ico-
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Medicorum locis & verbis clare appatet , & fanguincm per pulmoénes
VideHof ge venaaceeriofs , inasteriz venofz ramulos permeare, tum proptet
pasal 40 bulfum cordis , tum propter pulmonum & thoracis motum. Quinei-
‘Commea iamquod cot continae in ventriculos quafilacunam,recipere& emit-
uriomfa_tere anguinem,& huiustei canfa valuularum genera quatuor,duoin-
E Galeni du@ions, em flionifanguinis duoinferuire ; neaut fanguis Euripiin
o &de 1 oreminconuenienteragitetur, hue, illuc, aut cetro remearet,vnde
&::tﬁ- trabere praftiterat, & exilla reflueset parte, ad quam mittere eratne-
brum poft ceflé. Et ic cot vano labore fatigaretur, & pulmonum refpiratio pra-
quamhzcpediretur, Deniqueclareapparetaffertio nofira, continue, 8 conti- -
a me fcri- penter fanguinem per pulmonum porafitates permeare dedextroin
?f:.“r"" ventriculum finiftrum, de vena cava inasteriam magnam: Nam cam
V'€ continuo de dextro ventriculo immittatur fanguis in pulmones per
venamartetiofam,& fimiliter conrinae ¢ pulmonibusin fiiftrum at-
trahitur(quod ex di&is, & valualaram pofitionepatet) quin pertrant
eat contmuc fieri non poregt.

Ecitidem cum femper & continue ingrediatur inguis in cordis
veatriculumdextium, & egrediatur continue &finiftco ( quod fimili-
ter, & ratione & {enfu parer) quin continuo pertranfecat fanguis de ve«
rfa canain Aortamimpoffibile eft.

Illud ignor quod in animalibus majori expatte, & plane omnibus
donecadolefcant , perpatentiflimas ficri vias, ex dilfe@ione manife-
frum e, in adulcishispec pulmonum czcasporofitates, & vafornm
eiusofcilla,tam ex Galeniverbis,quam ex ante diis illud inquam fio~
rieque manifeftumcft. Vndeapparet quod quanquam vnus ventrica-
lus cocdis videlicet finifter ﬁ'\l;i‘;ens effet fanguinisdifpenfationi per
corpus, & educioni ¢ vena caus, quemadmodam etiam fitin omni--
bus quapulmonibus carent , natura tamen cum volucritfanguinemi.
pfum per pulmoneswanfoolar,dextrum venriculam fisperaddere co~
aQtu fuit, cuius pulfu peripfos pulmones @ vena cauain finiftsi veoui-
culilocum fanguis compelieretur. Ethoc modo dextrum ventriculam
pulmonum canfa, & obtranslarionem fanguinis, non obnutritionem
duntaxat dicendum : Quandoguidemranto p: oucntuannona, acque
compulfo fubminiftrato, & tantopuriori, & fpirituofiori(vtpoteim=
medrated ventriculis cordis fabuc&o ) indigere alimento pulmones
magis,quamant cerebri puriffimal‘abftantia,aut oculotumiplendidif
fima,& divina conftiturio,aue ipfius cardis caro,(quaerctiusper arte~
siam coronal€ nutritur linconuenicns omnino eft eniftimare.  Ca~




DE MOTy CORDIS, dr. 41
CAPVT VI

Decopia fanguinis tranfeuntia per cor d venis in arterias, & de
circilari moss fanguini.

Vevique detransfufione fanguinis & venis in artetias;, & de viis,
Hpet quas percranfeat, & quomodo ex pulfus cordis, cranfmiteate
difpenfet: de quibus, forfan fancaliqui, qui, antca aut Galeniauthorie
tare,aut Columbi ,aliorumue rationibusadduis, aflenirife dicant
mihi;nanc vero, de copia & prouentuiftius pertranfouncis fanguinis,

uz reftant, (licet valde dignaconfideratm ) cum dixero; adeo uous
foac,&inaudita,venon folum ex inuidis quorundam, metwam malum
mihi,{ed verear,ne habeam inimicos omnes homines tantum confue~
tudo,aut femel imbibita do&rina,altifque defixa radicibus, quafialtes
ranaturs,apud omnes valet, 8cantiquitatis veneranda fufpicio cogit.
Vecamque iam iaca cftalea,fpes mesinamore veritatls, & do&orum
animotum candore: Sane cum copia quantafuerat ,tam ex vinornm,
experimenticana , difleGtions, & arteriarumapertione, dilquifitione
maltimoda;tum ex ventriculorumcordis , & vaflorum ingredientiam
& egredicntium Symmetria, & magnitudine,(cum natura nihil faciés
frufira, tantam magnitadinem, proportionabiliter hisvafibus fruftra
non cribuerit ) tamex concinno & diligenti valualatum & fibrarum
attificio,teliquaque cordisfabrica, tum exaliis mulcis epins mecum
&ﬁﬁoconﬁaets&m,& animo diutius cuoluiffem: quanta fcilicet ef=
fet copia tranfmiffi fanguinis, quam breuitempore catrifmifliofieret,
pecfuppeditareingeftialiméifuccumporuiffe animaduerzerim; quin
venasinanitas,omninoexhauftas,8arcerias,ex altera parte,nimia lan~
uinis intrefone,difcuptas,haberemus, nifi hnguisaliquo exartesiis
5enuo in venas temearet, & ad cordis dexirum veniriculum regre-
deretur. .
i egomet mécum cogitare, an motionemquandam quafi in
circulo haberet, quam poftea veram effe reperi, S¢lannguinem & cordo
e areerias in babitum corporis, 8 omnes partes protrudi, & impelli,
gﬁuiﬁti cordis venericuli pulfu, quemadmodumin pulmones per ve-
namartcriofam 3 dexeris ; 8crutfusper veaasin venamcauam, & vie
que ad auriculam dextram remeasi, qucmad;nodnm expulmonibus
pes
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petarteriam ditam venofam , ad finiftrum ventriculum vt anie di-
Gum cft.

Quem motum circalarem,eo pao nominare liceat,quo Ariftote-
les aerem & pluuiam circular€ fuperiord motum gmulitusch. Tema
enim madida i fole calefaa cuaporat, vapores forfum clati conden-
fant,condenfati in plunias rarfum defcendunt,terram madefaciuntde
hocpa&o fiunt hic generationes & fmilitercempeftatum & meteo~
torum ortas,afolis circulati motu,acceflu, & receflu.

Sic vevifimiliter coringat in corpore , motu finguinis,pattes omnes
fanguine calidiori perfe&o,vaporofo.fpirituofo,( & vtita dicam) ali~
mentatiuo, nucriri,foueri, vegerari : Coatrain partibus fanguinem re-
frigerari,coagulari,& quafi effatum reddi,vnde ad principiom, videli-
cet ,Cor; tanquatnad fontem fiuc ad lares corporis,perfe@ionis re-
cuperandz caufa,reuertitur :ibi calore naturali,potenti, feraido, tan~-

uam vitss thefaure, denuo colliquatur, fpiritibus, & (vtita dicam)
%allmo peegnans , inde rur{usdifpenfawr, & hecomniad motu &
pulfa cordis dependere.

Ita cor principinm vite & fol. Microeofmi ( vt proportionabiliter:
fol Cor mundi appellasi mererur)cuius virture , & pullus fanguis mo-

uetue perficitur, vegetatur , & i corruptione & gramefaione vindi-
catur:fuumque officium nuttiendosfouendo ; vegetando, voti corpon.
reftat Larilte familiatis,fundamentum vite authot omnium ; fed de
Eis conuenientius , cum de huinfmodi motus caufa finali fpecula-
imar.
Hinccum venz fintvie quadam,& vafa deferentia fangninem;da-
ﬁfx eft genusipfarum,caua,& Aorta,non razione lateris (vt Ariftete-
Yed officio; & non {vtvulgo conftitutione(cum in multisanimali-
bus{ve dixi)in tunice craffitie,vena ab arteris non diffcrat) fed mune-
re & viudiftin®a , vena & arteria ambza i veteribus venz nonimme-
dtodiGtz(vt Galenus.annotauicico quod hzc,vidclicetarterin,vas off
differens fanguinem , & corde in habitum corporis ; illa fanguinem ab
habicu rurfus incor; heevia d corde,ad cor vfqueilla;illa contines
fanguinem crudiorem , effcctum nutricioniiam redditum
inidoneum, heec coum , perfeGum,
alimentiuam.

CAPVT
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CAPVT IX

E(fe fanguinis circwisum ex primo fu
conf ke

'male,

: Sl'.d ne verba dare nos dicat quifpiam , & affertiones fpecioas ten-

rum facere fine fundamento, & non iufta de caufa innouare: tria ¢8-
firmanda veniunt, quibuspofitis , neceflario hanc fequi veritatem, &
tem palam effearbitror.

Primum continae & continenter , finguinem & vens cava in arte-
rias,in tanta copia,tranfmitti,pulfi cordis, veab affumptisfuppeditarl
non poffit,8&adco vetotamaffa breui tempore illinc pertranfeat.

Secundum continue equabiliter &continéter fanguinemin quod-
cunque membrum & partem palfiatteriaram impelli, & mee
iori c:op&;t multo,quam nutritioni fafficiens fit,vel tota mafia fuppedi-

taci pollic,

Bl: fimilitertertio abvnoquoque membro , iplasvenas, huncfan-

inem retroduceread cordis locum.

Hispofitsfanguinem circumire, renolui,propelli 8 remeare,d cors
dein extremitates,& indein corrurfus, & fic quafi circularem motum
FUETRERE  iegt

upponamus ( vel cogitatione, v ¥ ) ’
ﬁa,ﬁgil:t.;r ventﬂculmoii dilatatione (quum repletus fit) contineat -
e Zij.liue Ziij fine 3j5.ego in mortuo reperi vitra,5ij.

G(Fommus fimilirer,quanto minus inipfa contraltione, vel qui-
wom fcfe contraharcor , & quanto minorem ventricalus capscitacem
habcat in ipfaconmione, vel Tﬁs contaétionibus,quantum fangui-
misinarreniam magnamprotrudat: ( protrudere enim aliquid emper
&ante demonftratum eft cap.3. 8 omnes in Sy Role fatentur,ex fabrica
valuularum perfuab) & verifimiliconie&turs poncre liceat,in asteriam
immicti partemvel quartam vel quintam vel fexram , 8 minimum o-
Qausm.

Itain homine protrudifingulis cordispulfibus fupponsmas vacid
fernis,vel drachmastres vel dfadmnm w?am fLanguinid, que proper
impadimontum valuularam in cor remearenon poccft-

Cor vua femihora plulquam mille palfiss facit imo in aliquibus, &
sliquando bis, ter, vel quatermulle. l;m maltiplicatis drachmis,

2 videbis
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videbis vna femihors aut millies drachmas tres, vel drachmasdusg,
vel vncias quingquies contum , sut talem aliquam proportionatsm
quantiratem fanguinis, per corinarterias transfufacy, maiori femper.
copiaquam in vniverfo corpore contingatreperici. Similiter inoue,
aus cane pertranfit efto fcrupulum voum, in voa cordis contradiane,
tum vna femihora millerupulos vel circalibrasues &&misﬁng:
nis,in quo corpore plerumqae non continetur plusquatuor Libris
guim'siocin ouc experrus {um., ‘ '

Ita pene, fupputatione fals fecundum quod nimium conietare
poffimustran(miffi fanguinis,& enumersds pulfavionibus, videawr o
mnem maz quantitatem fanguinex pertranfice de venisin arteriag
percor,& ﬁm&itu{u pulmones.. o -

* Sedefto,quod non vaafemibora,fed vna hora,vel vne die,vtcumg;

ifeftam facit plus fanguinis- per cor cius pulfa cranfmicticonti~
Due,quamvel ingeftum alimencam poftic fuppeditare,, vel in venis G-
mul contineri. :

Neceftdicendum,quod corin fua contractione aliquando protru
dat,aliquando non, vel quaginihil , & imaginar um quid. hoc enim
ante confirmatum eft & preererea fenlui contrarium-eft & rationi. Si
enim dilacato corde tepleri noceffe ventricalos fanguine, contralte
necefie protrudere femper 8 nonparam, cum & dudus non parui &
contra¥io non pauca fit: in quanis psoportione videlicer: Suber pls,
fubfextnpla,vel (ubo@upla fimilites propoctiofAnguinisexclufi,debet
eflead ante conrentum, & in dilaratione replentem;vii fe habet capa-
ckascontrali ventriculiad illamque clt dilatati. Ereum in dilatatio-
nenon contingit ceplerinihilo,vel iaginario, Itain contra&ione ni-
quam nihil,, velimaginarium expellic, fed femper aliquid fecundum
:roponionem contra&ionis. Quare concludendum,fi vnopulfiin~

omine,vel oue, vel boue, coremitticdrashmam vnam, & mille funt
pulfusin ynafemihora,contingiteodem tempore,libras decem ds va-.
cias quinPue tran(miffas effe. Si yno pulfa deachmas duss lib.20,8
.10, Sifemivaciamlibiq1.& 3.8, Stvnciam}ib.83.3.4.contingitia
vna femihora transfufas(inquam ) effe de vmisin arveriis.

Sed quanrumin vnoquoque protrudatur fingulispulfationibus; &
quandoplus,& quando minus,& quade.caufs,eccusatias pofthmeex
multis obleruationibnsdmeforfan palam fiet, :

Intezim hoc fsio. 8 omnesadmonitos zeﬁm.quodaliqmda:ib ‘

otl
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riofi copia pertranGt fanguis,aliquando minore, & fanguinis circuitus
quandoque citius,quandoquetardius peragitur, fecundumitempera~
mentum,gtatem,caufasexternas & internas,& tes naturales, & non.r
x‘aiatnlxldes , fomnum, quictem, victum, exercitia, animi pathemata, &

milia.

Verum enimuero cum per pulmones & cor, vel minima copla ttif
eat fanguis,longe vberiori proucntu in arterias,&totum corpus didue
citur quamab alimenvorum ingeftione fuppeditari poffibile fit,sat 0
mnino, nifiregrefRu per circuitum fado. ‘

Hocetiam palam fit fenfu,vinorum d fle@ionem intuentibus;non
folum aperta magnaarteria, fcd(quod confirmat Galen. inipfo homi-
ne) {i queenisvel minims arceria diffe@a fuetlr, yninspene femihore.
fpatiototam fanguinismaflam, & toto corpore, tam venis quam arte~
riis exhauftam fore. ’

Similiter Lani oues,omnibushoc fatisatteftari poffunt quandote-
fciflrsareeriisiugularibus, in ma&ando boue ; vnius hotx quad ante
minus,totam fanguinis maffam exhauriunt,8 vafa omniainanicared-
duntin membrorum exciflione& tumorum;cxlarga fanguinis profu-
fione,itidem comperimusaliquando breui contingere.

Nec perftringit huius argumenti vim,quod per venaseffluere inin-
golatione,&in membrorum excifione, zque, fi non magis quam per
arteriag dicarquifpiam,cum contra fe res haber: veng enim quia fubfi-
dunt, quisin ipfis nulla vis cogens fotas fangninem , & quiaimpedi-
mento valunlarum pofitio eRt( vt pofteapatebit)parum admodumsed.
dunt. arteriz veroimpetn impulfam @nguinem foras, [argius,impe-
tuofius,tanquam cum Syphone cie@um profundant: fed experiunda
reseft,omiflavena &incilaingulariin oue,vel cane; & quantoimpern,
quanta protrufione,quam cito omnem fanguinem & roto corpore,tam.
venis,quam artetiis contingit inanire admirsbilovidebitur. Arterins
sutem nullibifanguinem ¢ venisrecipere, nifi tranfmiffione faQa pex
cor exante dickis patet;fed ligando Aortam ad radicem cordis, & ape-
tiendo iugulatem, velaliam arreriam (i (olum arcerissinanitas, & ve-
nastepletas confpexeris.non contingit dubitare.

Hinc canfam sperte videbis,curin Anatome, tantsm fanguinis re-
petiatur in venis, parnm veroinarteriis , cur multam in dexero yeneri-
culo,parum in finiftto(qus res antiquis dubitandi oceafionem fotfan

pembuit, & exiftimandi, fpiricas felotinﬂlhcon;auiuﬁbus mm:ned
3 um
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‘dum vita fuperflesanimal fuerat )caufa forfan eft quod de venisin at-
teriis nullibi datartranfitus, nifi per coripfitm, & per pulmones, Cum
autem expitauerint, & pulmones moueri definant, de vengareeriofse
ramulis,inarreriam venofam , & indein finiftrum ventriculum cordis
fanguispermeare prohibetur (vein Embryoncante notatum eft, pro~
hibitam fuiffe ob defeGum motus palmonum , ofcilla & poroficates
ceecas, &inuifibiiesaperientinm claudentium ) cum vero vaa cum
pulmonibus cor non definat moueri,led poftea pulfare : & fuperuiue-
repesgat:contingicfiniftrum venericulum , & arcerias emitterein ve-
nasad habitam corporisfanguinem,8¢per pulmones nonrecipere, &
proinde quafiinanitas cfle. '
Sed hoc ctiam in rem noftram non parum facit fidei’, cum huius
nn‘l'l_a alia caufa(nifi quam nosex noftea foppofitioncafferimus)adduci
offit. -
] Preeceres hinc pavet,quo magis,aut vehementius srterie pulfant,eo
ckiusin omnifanguinis hcemorrhagizinanitumiri corpus.
‘Hincetiam in omni Lipocthymis,omni timore, & huiufmodi, qua-
do corlanguidius &infirmius,nullo imperu pulfat, omnem contingic
heemorrhagiam fedari & cohiberi.
- Hinc etiam e&?od corporemortuo,poftquam cor ceflauit pulfa-
re,non potetis,vel ¢iugularibus,vel cruralibus venis & arteriis aper-
tisvllo conatu mafl fanguines , viira'partem mediamelicere. Nec
- lanio,liboui (poftquam ciuscaput percaflerit, & aronitum reddide-
rit )ingulum pring non fecuerit,quam cor pullare defierit, totum fan-
inem exhaurire inde poterit. ‘
Denique hincde Anaftomofivenarum & arteriaram,vbifit & quo=
modo fir, & qua de canfa. nemo halenus, fuperea, re@equidquam
dixillelicetfufpicaricgoinilla difquifitione 1am fam,

CAPVT X
Primum fsppﬁlmdcuﬁf Mﬁ&ﬂ/’eﬂqtkm ¢ venis in

arsersas, & cffé fanguinis civcuitnms ab obiectionibus vin-
dicasnr, & experimentis viteriu confirmassr.
‘ HAﬁenm primum {uppofitum confirmatum eft, five res ad calcue

lom tenocerusfinead experiments, & sutopliam referatur. ;riide-
cet:
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lieet.-quodfnnfm‘ pertranfest inarterias,maiori copia continue,quarm
sb alimento f{uppeditasi » ita vt tora mafla breui fpario il-
lac pernanfeunte , ne fic , vt circuitus fist , & fanguis re-
grediatus.

Veiam §i quis hic dicat,quod magna copis pofficpercranfire 8¢ non.
necelle circuitum ficri,quin ab sflumptis refarcire contingat, & exem-
plo eflelactis in mammis prouentus : vacca enim voa die latis congi
exes,vel quataor vel fepeem, vel amplius redditmuliet itidem duas,vel
tres heminasalendoinfantem, vnum vel duos,fingulis diebus
quas ab affumptis reftitui manifeftum ef. Refpondendum,quod cor
tantundom, vel amplius , voa hora,vel altera , computatione fa&a , re-
mittere confter.

Sin vero nondum perfuafas,inftaret, vique dicendo, quodlicet dif-
fe&aarteria,quali data & aperia vis,praster naturam contingat (angui-
nem cum impetu effundi;, non tamenita contingere integro corpore
& non dato exitu,8carteriis plenis,vel fecundom naturam conftitatis,
tantam copiam pertranfire,tam breui fpatio,adeo, vt regreffam fieri fic
necefle. Refpondendum,quod ex ante dita computatione, fubduéa.
ratione , apparet, quantum cos repletum viteriuscontinerin fan dila-~
tatione quam in conftrictione , tantundem ( maiori ex pante ) fingulis
pulfationibus emitti, & proindein tanta copi integro ( or-
pore,8¢ fecundum naturan- conftituro.

Sed infespétibus & pifcibus quibufdam, ligando venas uod

iuminfra cor,videgnfsﬁ;adum interligatusam & cor ina-
nirisita vt regredi fanguinem(nifiautopfiam neges)afferere necefle ba-
beas.Pofteriusetiiidé clare pacebit in fecundi %:rpoﬁn' cofirmatione.

Hsoomnia vno exemplo confirmantes, concludamus, quo fidem
oculis propriis adhibere vaufquifque poffic, fia viuamdiffecu-~
erit, videbic plus quam perincegram horamcor placide,diftin&e, pul-
fare & fele tanquam vermem in conftritione (cum oblongum fit )iecid~
dum longitudinem contrahere,propellere ; in SyRole albidiosi colore

efle conrra in Diaftole; & reliqua peneomaia, quibus cuidenter hane
veritatem cSfrmacum iri diximus(hicenimomnialongiots & diftin-
&iora magis func )fed boc peculiaciter 8 luce clarius meridiana expe-
riri licet. Vena cana partem inferioré cordis fubingreditur , exitarteria
faperiori,iZ cOprehenfa,vena caua vel tevaculis, vel digieo &cpol~
»fanguinifq; cusfi intercepto,pet aliquod fpatifiinfracor videll:irs
expullu
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ulfu,ftatim pene inaniri illam partem intradigitos & cor, fanguine
exhaufto 4 cordis pulfu,fimul coralbidiori multo colore effe, etiam in
dilatatione fua, & ob dcfe@&um fanguinis minusefle & languidiustan-
dem pulfare,fic veemori denique videatur. Contra ftatim folutavena,.
color & magnitudo redeunt cordi;poftea firclinguas venam, & arte-
sias fimiliter per aliquam diftantiam d cordeliganeris , vel compre(fe-
sis,videbis contraillasturgete, in parte comprehenfa vehementer, &
cot vltra modum diftendi purpurcum colorem contrahere viquead
linorem & tandem opprimi fanguine,fic vt fuffocatamiri credas:fola-
to vero vinculo rurfisad naturalem confticationem in colore magni-
tudine pulfu redire.

Ecceiam,duo funtgenera mortis,extinio ob defetum &cfuffocs-
tioab copiam, hicad oculos veriufqueexemplum habere licet, & di-
Qam veritatem autopfiain corde confirmare.

CAPVT XL

Secandum [uppefiswm comfirmassr.,

SEeundnm confirmandum 4 nobis, quo clarius intuentibus appa«
reatannotanda funt experimenta quzdam,ex quibus patet fangul-
neminquodcunque membrom perarterias ingrcli, & per venas re-
mcare, & arterias vala effe differentla fanguinem d corde, 8 venas vae
fa, & vias eflc regrediendifanguinisad coripfam. Bt quodinmem-
bris, 8cextremicatibus’(anguis vel per Am&omoﬁn immediate, vel
mediste per carnis porofitates, vel veroque modotranfire ab arterlis
in venas, ficutantein corde & thorace & venis in arterias: vnde in cire
cuita moueriillinchuc, & hinc,illuc,& centro in extremafcilicer, &ab
exrremis racfusad centrum manifeftum fiat.

Pofteaquin etiam computatione fa@a fimiliter,manifeftum ibidem
erit,decopia,que neque abaffumptis poffit fuppeditari,nequead nus
tritionem neceflariotequiracur.

Simul etiam de ligatmtis manifeftum exit, & quare ligaturxatera-
hant,& quod nequecalore, neque dolore, nequevivacui,neque vila
ante hac coguitacanfa & fimilicer ligature quam commoditatem &
vium affercepollintin medicina.&quomod&monhaghm fappri-
munt,& prouocant,& qua de cauls gangrenz & moniﬁettio:esmé-
: sorum
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brorum inducunt.& ficin catrationc animaliom quorundam, & wm-
moram carnoforam & verrucarum exemptione viui funt,

Enim vero,quod nemo harum omanium caufas & rationes re@e af«
fecutus fit,hinc faGum eft,vt omnes fere,exantiquoram fententia,in,
morbis carandis, proponant, & confulant, ligataras,pauci vero,reQa
carum adminiftratione, curationibus fuisaliquid adiumentiafferanc.

Ligaruraalia ftria eft, alia mediocris.

Stri@am ligaturam dico, cumirs aréfe vodique conftri®um mem-
brum Gt fafcia, vellaqueo, ve vicraipfam ligaturam nullibi arrerias
pulface Ferdpiam:,uli vtimut in mcmbrorum excifione fluxui fangui-
nis profpicientes;& talictiam veuntur in caltratione animalium,&u-
morumablatione,qua ligatura affluxu alimenti, & caloris omnino in-
tercepto,tabefcere,& cmori tefticulos,atque ingentes farcofes, & poft
eadecidere,videmus.

- Mediocrem verod.co ligaturam,qua vndique membram compri-

mit, fed cizadolorem , &fic, v vitra ligaturam aliquantulam arceris

fare finat, qualis, attra&ione, & in fanguinfs miflione viui eft,nam

licet fapra cabitum fiat ligatra,tamenarveriasin carpo aliquantulune
pulfareadta percipias, fire&e in phlebotomiafiat ligatura.

Iam experimentum fiatin brachio hominis.vel adhibita fafcia qua~
li in fanguinismiffionc vtuntur; vel ipfius manus fortiote comprehens
fione,quod quidem commodius fit in macilento carpore, & cui vens
fintampliores , & quando (calefao cor&:re) calentextrema,& ma=
ior quantitas fanguinisin extremitatibus tuerit, & pulfnsvehemeatio-
res:omniacnim ibi cnidentioraapparcbunt,

FaQaitaque ftritaligatura quam are fieri poteft vt quiseum fe-
natconfringendo,obfernare licet primum. Qﬁ'lo‘l vitral gaturam vi-
delicctver(ﬁs manum, non pulabitin carpovel vipiam arteria. Dein-
de,immediate fupraligaruram incipit arceria, altius faam Diaftolem.
habeto,& magis,& altius,& vehementiuspulfare, & propeipfam liga-
taram,¢ftu q.quodam intume cit,acfifluxdincerceptum, & tranfiram
inbibitum perrumpere, & referare conarctur:magifque actéria,quam.,
patficiibirepleta apparet Denique manus faum colorem rerinebit, &
conftitutionem,folum tra&u temporis refrigerati sliquantulum inei-
Piﬂ?ﬁl“m.?l:m;il;a cam. i :

uam peraliquod fpatinm permanfic ifta ligatura, derepente
paolulum fol\[l’:tnt i?xnmedioam » quali vt dixi in fanguinis g&on‘
vtuntur:& obferuandum. G Msnum
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Manum totam Ratim colorari, & diftendi,& eius venaseamidas, 8
varicofas fierl ; & [patio decem vel dnodecim pulfationum illiusarte-
riz,multo fanguine impulfo , atq; impaéto refertiffimam manum cer-
nes, & abillaligatara mediocri, multam copiam fanguinis off tim ac-
tra&am effe,ab{que dolore,vel calore vel fuga vacut, vel vilaaliaante-
hac commemorata caunfa.

Si quis diligenterin ipfo illius folutionis momento prope ligaturam
digitum adarteriamiam puliantem applicauerit, quali fubsus preter-
labentem fanguinem fentict,

Ipfe porro cuiusin brachio fit experimentum,ab ipfafolutione liga~
ture fri@z in mediocrem,plane calorem, & fanguinem , puifu ingre=
dicntem, quafifemotoobftacalo , illicofen iet, & aliquid fecundum
du&um arterisrum , tanqaam confeftim inflatam, & fparfim per ma-
num tranfmiffum, percipict, & continuo calefieri manum & diftendi.

Quemadmodunmin ftrialigaturs, asterizx fupraligaturam diften-
dantur, & pulfent, noninfa: ira hacmediocricontra, venz infrali-
guuramturgent , & renitentes fiuat, fupra vero nequaquam & ar-
terig minores.Imo, fi venastumidas compre fleris, (nifi valde fortiter)
vix fupra ligaturam , aut fanguinem diffundi auc venas diftendi
confpicies. )

Ita ex his cuivis diligentius obfernanti facile e@ nofcere, fanguin€
ingrediper arte_tizs,iplgamm enim ftri&aligaturanihil aterahicus, ma-
nuscolorem feruat, nihil influit, neque fit diftenfio.ipfis vero paulu~
tum folutis (vein mediocriligatura ) vi & impulfa affatim fanguinem
intus trudi, manum tumidam Geri manifeftam eft, vbi ipGe pulfane,
fcilicet,fanguis profluit, ve mediocriligaturain manu : vbi veronon,
wtin Rri&a, nequaquam, nifi (upra, ligaturam, Cuminterim venis.
comprellis, nikil peripfasinflucre poteft: culus hoceft fignum,quod
infra ligaturam tumidioresmulio funt , quam fapra, & quam dem-
pts ligatura folent efle, & quod comprefle , nihilfuperioribus. fug-
geruntits, quod ligatura impedia regre(fum fanguinis per venas,
ad fuperiora eafque infra ligatoram tumidas faciac permancse , clas
sepatet.

&rten'z verojuftadecaufa.non obfante medioctiligatura,vi &im-
pulfu cordisab internis corporispartibus forag virra ligatutam fangei-
ncm trudune, & iftacft differentia Rrie ligatare 2 mediocii quod
illa ( ftriQa ligatura)non folum tranficam anguinisin venis, fed inar-

teriig
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terils intercipiat harc(que mediocris)vim pulfificam,quo minus vitra
ligaturam fe exporrigar, ad extimafgue corporispartes propellac, fan-

inem noa impediat.

Adeo vt ficrariocinari liceat : mediocri Jigatura cii venas turgidas
diftéras cffe,& mani plarimo fanguincimpleri vidimus, vnde ﬁ&mce
autn pervenas, sut per arterias, aut percoecas porofitates,iofraligatn.
ram (anguinis aduenit :¢ venis, non potet : per ceecosductus, minus:
ergo perarterias fecundum qued ditum, necefle eftzper venasinfue.
re non pofle, patct;cum nopexprimiretro anguinem contingat fapra
Iigammn,nilf ablaca omniligaturs , quandofubito omnes venasde.
tamefcere, & fefein parres exonerare, manum dealbari, &
farfum omue prius co & mmorem & fanguinem sffatim euna

b Bocctipt, catin,poftmal (patium liga

Ampliusfentictipfe, cuiita, poft multum {patium ligacum
sac bngll:inm crat,al: manustnmpi:: pauloque frigidiores im‘lt:crﬂ,;llit
tz ,fentict (inquam) defolutione mediocris ligature, frigidum quid
{orfum viquead cubirum vel axillasobrepere , vna fcilicet cum reuer-
tente fanguine, quem ego frigidi fanguinis recurfum ( poft fanguinis
miflionem ) ad cor vique (foluto vinculo ) in caufa fuiffe lipothymie
arbitrarer, quz etiam robuttis aliquando fuporuenire vidimus , &
maxime 4 folucione ligature, quod vulgo dicume i conuerfione fan-

inis.
8nl’r:ztm'oa,cmn Ratim.d (olatione frictz ligature in mediocrem im-
miffionem fanguinis per artetias , continuo venasiritumelcere vide-
mus infraligaturam compeehenas,non antem arterias ; Signum eft &
fanguinemabareriisin venas & noa conerapermente , & sut anafto-
mo%:afomm efic,aut porofitates carnis, & partium folidsrum per-
uias fanguinieffe.Icem Agnum eft venasplurimas inter fe fe communi-
care,quod in ligatara mediocri( fupracubitum fada) mulee attollun.
cur fimal & rargent:ex voa autem venala fealpello, exiru faoguini de
to,omnesftacim dotumefcuar &inillam vnamfefe exonerantes fubfi-
dunt fimulpeneomnes.

Hinc vnufquifque poteft caufasartraliionis, que fit per ligataras, &
forfan omnisfluxionis svidelicet ( quéadmodum in manu,
periftamligaruram, quam dico mediocrem) comprefie funt vens &
{anguisexitc non poteft.Ita cum per arterias vi (feilicet cordis) impine
gitur;non potens exircinde vtteplumréli&endatupus neceﬂ'c%m

2
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Alias enim qni fieripoteft: Calor & dolor, & vis vacuiaterahune
quidem,fed vtimpleaturtantum pars,non vediftendatur sut tumefiac
vitranaturalem confticationem , & obinfia@um, & aréte impa@um.
vifanguinem tam violenter , tam fubito opprimatur, vt caro coatinui
folutionem pati , & vafa difrumpi cernantur, nufquam hocaut calore,
sut dolore, aut vi vacui fieri poffe, credibile,aur demonftrabilecft.

Infuper & ligatura, contingit, attraitionem fieri,abfque omni do-
lore,colore aut illa vi vacui. Quod fid dolorealiquo accideret fangui-
nematerahi,quo modo ad cubitum, ligato brachio, infraligaturiintu-
melcunt, & manus, & digitl & venz varicofz #,cum propter | gature
compreflionem co peruenire fanguis per venas non poteit;atque qua-
refupraligaturam,neque tumoris,ant repletionis fignum. , neque ve-
narumturgelcentie, neque omnino atera@ionis , aut affluxus vefti-
glum appareat,

Sed atera@ionisinfraligaturam,& tumefaionis vicra natutze mo-
dum,in manu,& digitis,hzc csufa manifefta;nempe, quod fanguisci
impetu,& affatim ingrediatur,exire vero nequeat. Anillavero omnis
tumoriscaufs (veeltapud Auicen. )& omnisredundantiz opprimen~
tisin parterquia viz ingreffusaperta , cgreffus claufee, vnde abundase,
& inrumorem ateolli neceflceft.

An hincetiam contingar in tuberculis inflammatoriis , quod quo-
vfque tumorincrementum capefcit, & nonfitin vitimo fatu, fentitass
eo locipulfus plenus, prefertim calidioribus tumoribusin quibusin-
ctementum derepente fieri folet , fed hac pofleriotis difquifitionis
funt, vtianetiam hinc contingat, quod in meipfo cafu expertus fam.
Ego ¢curru delapfusaliquando fronte percuflus, quoloco arteriz ra~
mulusa remporiﬁus protepit, ftatim ab ipfa percuflione, fpatio fere vi-
gintl pulationum tumorem oui magnitudine , abfque vel caloze vel
multo dolore, paflus fum , propter videlicer arteriz vicinitatem, in
locum contufum : fanguis affatim , magis & velociusimpingebatur.

Hincveroappatet, quade caufain phlebotomia, quando longius

rofilire 8 maiori impetuexire volamus,fuprafe&ionem ligamus,nd
infra; quod (i pet venasinde effluctectanta copiad partibus faperiori-
bus,ligaturaillanon modo nonadinuaret fed impedirer, & enim infe-
riusligandum verifimilius erat, quofanguis inhibitus vberius exeat, fi
zrnibm fuperioribus eo per venas defcendens pervenasemanaret:
camaliunde per artorias impellitar in venasinfeziores, in quibus
regreflus
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regreffus per ligatasam peepeditur , vene turgent, & diftents ipfam
maioriimpetuper orificiam elidere & longius ciicete poffunt , foluta
vero ligatura, viaqueregreffus aperta ecce nonamplins,nifi gustatim
decidit, & quod omnes norunt, fi vel vin culum folucrisin admini-
firanda phlebotomia velinfraliganeris vel ftcika nimisligatura ,mé-
brum conftrinxeds,, tum fanguis sb(queimperu exit; Quia Lilicet via
ingreffus & influxus fanguimis per arterias intercep a fic. Scritaillali-
grtura arteriard , sut regreflus liberior datur per venas, ligatura folots.

' CAPYVT XIIL

Effe ang simis cirexitim ex fecunds fuppafite

confirmase.

Zccumits fint,conftat confirmatum iri etiam aliud,, quod antea

per cot continuo fanguinem tranfire dicebam: videmus enim ab
arveriis f: em in venas dimanare,non & venis in arcerias: videmus
infuper vel penetotam mafflam fanguinis exhauriri poffc abipfo bra-
chio(idque vnavena cuticulari fcalpello aperra,fifiac ligatura decés)
videmuspretereaitaimpetuofe & affatim cffundi, venon folum bie-
ui & citoeuscuati quiante feionemin brachio intraligaturam com-
prehenfus cra fangais, fed ex toeo brachio & toto corporetamarter
xiis quam venis.

Quarcconfiterinecefle eft,primo vi & impetu fuppeditari,8quod
viimpingsturintra ligararam ; vienim & impulfuexit: & proinde 4
cordis pulfu & robore , vis enim & itnpulfio; (anguinisfolum 2 corde.

Deinde icod:&toueni:e hanc fluxum, & per cor tranfita fadto &
venis is hac effluere, fimiliter confiteri necefle, cumineraligaru-
ram per arterissingreditur non per venas, & arteris nufquam fangui-
nem ¢ venis recipiunt nifi & finiftro ventricalo cordis.

Nequeomnino aliter ex vna vens(fa&a fopraligaturs) cantam co-
piam exhaurire vilo modo portuiffet,prefertim tamimpetuofe,affatim,
tam facile , tam fubito, m‘ﬁcotdc, vi, &impulfu confecutio fiat hoc
di&omodo.

Etfibecieafint : binc pretereade copiacomputationem facere, &
decirculari motu fanguinis e cntztf apem& me poffumus,Si ete-
aimio phicbotomia (o quofolet ptorumpgeefnﬁone&impem )i

3 quis
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quispetfemihoram proucnire fineret, nulli dubium, quin maxima (i-
pfius angainis)parte exhaufta,lypothymia 8 fyncopeaducntarent, &
sonfolum acretiz,fed & vene magne peneinanitaforent. Tranfire
ergorationabile eft.femikiorsillo fpatio tancundem & vena magna per
eorin aorram. Viterius fi quot vciz per voum brachium perfluant:vel
quor in20. vel j0. pulfarionibus intra mediocrem ligaturam trudan-
wur languinis (apputares; daret profe&o exiftimandi copiam,quantum
peraliud brachium interea per virumque crus,per collum verinque, &

alias omnesagteriss, & venas corporisinterim gertranfeat; quibus
emaibusfluxus per palmones,& cordisventriculos,nounm continue
fanguinem fuggerere debet, idque ¢ venis neceffarium eft,circuitum
Kericum necfuppeditariab affumpds poffit, & longepluseft, quam
partium nutritioni congruens erst.

Amplinsobferuandum,quod in adminiftranda phlebotomia,qui-
dogue contingithancveritatem confirmaffe.Nam re&te brachii quan=
quam liganeris, & fcalpello debito modo diffecucris,aptari orificis,8
omnibus rice adminiftratis,tamen fitimor,aut ex quauis alia caufa,aut
snimipacthcmareslipopfychia aducniat, & cor languidius pulfar, nullo
modo fanguis extbinnift guctatim:prefertim G ligaturaftri@ior panlo
fala fit.ratio e, quia compreflam asteriam lasguidior pulfas & im-
pellensvisinficmiorrecludere , & fanguinemintraligaturam trudere
mon valer: imo perpulmonecsdeducere, aute venis in arterias copiofe
transferre,encroatam & langnidum cor non poteft. Sic codem modo,
& eifdem de canfis contlngic, & mulierum menftras, & omnem he-
morchagisr fadari. Ex contra:iisetismhoc patet; quoniam redinte-
gratoanimo, amotometn , cum ad fe redeunt, iam adsucto robore
pulGficante; arterias flatim vehementius pulfare etism im parre ligata,
in catpo mouesi , & fanguinem per oxiﬁcfnm longius ptozlire s contie
auo duétu videbis.

CAPVT XIIL

Tersiam fuppofitum confirmatnr, & effe fanguinis tircnitnm
ex sertio fuppofite.
Hﬁ&enns de copia pertranfenntis fanguinis per cor, & pulmones,
» <in centro corporis, & fimiliter abarte:iis in venasin hak itu corpo-
ris.Reflat,vt,quomodo per venasab extremitatibus,ad cor, retro fana
guis
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guis permeat, & quomodo venz fint vafa deferentia folum fanguiné,
sh extremitatibusad centrom, explicemus:quo fadto, triailla propofi-
tafundamenta, pro circuitufanguinis fore aperra, vera, ftabilia,ad fi-
dem fuflicicnter faciendam exiftimamus.

Hocautem ex valuulis,quz inipfis venarum cauitatibas 1eperiun-
rat& cxillarum vfa, & ocularbus experimentis, fatis eric aperium.

Claiiffi nus Hieronym.Fabs.ab Aq. pendent : peritiffimus Anato-
micus & venerabilis fenex, vel vt voluit Do&fs. Riolanus Lac. Siluius.

imus in venis membraneasvaluulas delineauit figura igmoides,vel
¥:Imilunues portiunculas cuniczinterioris vena umeminentes tenu-
ifimas. Sitz funt diftantibus inlocis vario modo in vatiis homis ibus
ad venz laters connarz,fcfum, vecfus venarum radices fpe&antes, 8
in mediam capacitatem vene,ambe ( vt plurimam enim duz funr) in-
uvicem refpicientes, stque fe inuicem contingentes, & in extremitati-
busira cohzrere,copulariape: vefi quid & radice venaruminramos
velé maioribusin minorespermeatet,omninoimpediant, &ita fices
vtlequentinm cornea priecedentium cenuexz medium (& fic altere
natis vicibus) refpiciant.

Harum valuclaram vium re@um inuentor non eft affecutus,neca-
liiaddiderunt: noneftenim ne pondere deorfum fanguisininferiora
totus ruat; Suntnamq ieinivgulasibusdeorfum fpectantes , & fan-
giinem furfum prohibentes fieri , & non vbigue furfam fpe@antes,

femper verfus radices venarum & vbiquevesfascordislocam : E-

» vtaliletiam, aliquandoinemulgentibusreperi.8cin Ramis mi-

ntetii verfus venam cauam & poream fpe&antes:addeinfuper gnod
in arceriis nolle funt, & notare licec, quod canes, & bouesomnes ha-
bentvaluulasin divifione cruralium venarom, ad principivm offis (a~
eri,vel in ramis illis propesoxendicem , in quibus nil wle timendum.
propterere@am flaturam.

Necob memm Apoplexie (vt alii dicunt ) funtiniogularibus val-
vale,quia maceriain fomno potius pesarterias foporalesinfuere in
caput spna cffet. ‘

Necvt fanguis in dinaricationibus fubfiftar, in ramos-esiles, &
mon totus in magis apertos , & capaces itrueres ¢ pofite enim fine
vbinulle dinaricationes,lice: frequentiores confpicifateor, vbi diua-
sicationesfant. '

Nec vtmotus fanguinis 4 centro corporis retardetar folum (sarde

enm
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enim fatis fua fponte,& maioribus in minores ramulasintrudi, ¢ maffa
& fonteleparart, aurd locis calidioribusin frigidiora migrare ; verifis
milius eft)Sed omnino valuulz falz funt,ne d venismagnis in mino-
res moueretur fanguis & fic illas dilaceratet, aut variocofasefficeret,
acuei centro corporisinextrema:fed potiusab extremitatibusad cé-
trum progrederetur , ita huic motui valuule tenues facilerecludun-
tur, cStra jum omnino fupprimunt,& fic pofitz & ordinace vt fi quid
per cornua fupe.iorum minus rohiberecur tranficu , fed quafi per de
mas claberetur conucxitas fubfequentium tranfuerfim pofita excipe-
ret,& fifteret nevicerius tranfires. :
Egoillud fzpiflime in diffeGione venarum expertus fam, fia radice
venaruminitio fa@o,verfus exifcs venarum ramosSpi. illum mittereme
(quanto potacrim artificio ) ob impedimentum valuularum longius
impellere,non potuiflz:contravero forinfecus ¢ ramulisradicem ver-
fasfacillime , & pluribus inlocis valuulx binz ad inuicem ita pofite,
& aptatz, vtadamuflim (dum clenantur ) in mediavenz cauitate co-
hzreant & vniantur,extremitatibus conuexisinuicem ; vt neque vifis,
cecnere,neque fatis explorare rimulamaut coitum liceret,contra vero
forinfecusintro immiffo ftylo cedunt, & (valuularum, quibuscurfus
fluminum inhibentur in morem )facillime reclinantur, vt mowam fan-
guinis profe®um i corde, & venacanaintercipiant, &adamuffim plo.
sibusin locis elevatiinnicemdum clauduntur , omninoinhibeant &
fupprimant, & fiue furfum ad caput,fine deorfum adpedes,fine ad late-
rabrachii anguinem d corde moueri(itafunt conftitutz) vt nufquam
finant, fed motni onmifanguinis qui A maioribusvenisaufpicaras, in
minoresdefinat, aducrfentur & obfiftant : ei vero qui 4 venisexili-
bus incipiens in maiores definat , obfecundent liberamque & pa-
tentem viam exped.ant. _
*Sed quo veritas hec apertiuselucefcar; ligeturbrachium fupra cu«
. bitum viuo hemine, ranquam ad mittendum fanguinem A A perins
teruatla appasebunt , precipuein rafticis & variconﬁn tanquam modi
uidam & tubercula B.C.D D.E.F. non folam vbief dinaricatio E. F.
detiam vbinulls [C.D.] & itinodia valuulisfiunt. Hocmodo ap-
parentibusin exteriori parte manusvel cubitifi d nodo inferius polli-
cevel digito comprimendo fanguinem, & de nodoillo fiue valouls
dertaxeris] H. a figue.}videbisnullam ( inhibente omnino valuula)
fabfequipoflc & venz portionem (H. O. fecide fig.) inﬁamber:lnlﬁ
A & digi-
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& digitum detralum, obliteratam , & tamen fupra mberculum vel
valuulam,Gtisdiftentam [O.G.Jimmo fiita demgum fanguioem H.
& venam inanitam retinueris & alteramann verfus valuulsrum [O.
tentiz figure ] partem (uperiorem diftentam, deorfum comprefleris
[x,:euic,l nallavi cogi, aut impelli transvaluulam [O.] videbis; fed

uanto maiori conatu, hocfeceris,, videbis tanto magisad valuvlam

O.tertix] vel tuberculum {O.tettizj venam turgentem diftentam &
tamen inferins vacuum effe [H.O.tertiz figure.

Hoc, cumn plaribusinlocis expeririquis poffit,apparet valuularum
officium in venisidem eflecum figmoidarum llaram trium , que in 0«
rificio aorts & venzarteriofic fabiefa&z fanr, videlicet: vead amuf
fim claudantur, netetro fanguinem cranfeuntem remeara finant.

Przterealigato brachio vii prius A.A.& venis turgentibus , fiinfra
taberculumaliguod fiue valuulam,venam firmaueris per sliquod fpa-
tium [ L. quartz ] & poftea fanguinem furfum vlque {opra valuulam
[N.}digito[M.]compuleris,vacnamillam partem venw permanere vi-
debis[ L.N. ] ncc tetro pervaluufam tegredi pofle veeft[H.O.fecun-
dzJablatovero digito[H. Jrucfusrepleri ab interioribus, & efle v¢ [ D. -
C.i vt hinc farfum ab inferioribus ad fuperiora & ad cor fanguinem
moueriin venis & non contrario modoplaseconftet. Etlicetaliqui-
businlocis valaule quz nonitaad amulhim dauduntur,, aut vbi vnica
folam valoulacft , tranficum fanguinis dcencro non videntue prorfus
impedire; tamen ve plurimum ita apparet, vel faitem quad alicubine-
gligentius fieri vifum eft;illad ex {ublcquentium in ordine valuularé,
vel frequentia vel diligontia velalio modo videtur compenfari, vt ve-
nevigpatentes 8 apertz fint regredienti anguiniad cor,progredien.
te veroa corde omnino occlu(¢. Notandumantem hoc infuper, ligato
vtprius brachio & venis turgentibus apparentibnsnodisfiae valuulis
viuo homine,infra aliquam valpulam inloco vbifubfequentem inue-
neris;pollicem,qui venam fismet , applicueris; nequida manu furfum
fanguiois progrediatur & digito deinde fanguinem abilla venz por-
tione,furfom upravalnulam%L.N.]expﬁme;vt antedi¢tum eft:8&ab-
lato dgco (L.]finito rurfus :erledabin&rioxibux[vt D.Cd& rurfus
appre ce,identidem,farfum,exprime fanguinem[LN.& H.O]
& hoc millies in breuitempote fagito.

Iam f rem fispputaneris,quantum vna compreffione, {arfum, fupra
valualem fapponendo, & fadta per numerum millenatiom mulspli-

H

catione,
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catione,tantum fanguinishoc modo per vniusvenmpartem,innon 13-
tempore tranfmifum reperics,ve de circuitu fangninis , ab eius ce-
ri motu,, te perfuafifimum puto fentires.

Sed nt hocexperimento nature vim afferre dicas,in longe diftaaci-
bus valuulis,illad fi feceris,obferuando,ablato pollice, quam cito qui
celeriter fanguis fasfam percurraz, & venam ab inferioriparte replea,
illud ipfain exploratum cibifore non dabiro..

CAPVT XIV.
Conclnfio demonfly asionis de fangwinis circuisn.

IAm denique noftram de circuitu fanguinis fententiam ferre , & om=
nibus proponere liceat.

Cum hzccoafirmata fintomnis, & rarionibus & ocularibus expe-
rimentis,quod fanguis per pulmones & cor, pulfu ventriculorum per~
eranfeat,& in voiuerlum corpus impelatar,& immittatar, & ibiin ve-
nas & porofitatescarnis obrepar, & peripfas venas vadiquede circil~

* ferentiaad centrum ab exiguis venis in maioresremeer, & illinc in ve-
nam cauam,ad auricalam cordis tandem venist, & tanta copia, tanto
fluxu , refluxu., hinc per areeriasilluc, &illine per venashucretro,ve
ab afampris (uppeditari non poffit,arque multo quidem maior: { qua.
fufficiens erac natritioni ) proucntu. Neceflarium eft concludere
circulari quodam motu in circuitu agitariin animalibus fanguinem;
& eflc in perpetuo motn , & hanc efle a&ionem fiue funtionem.

cordis , quam pulfa peragit , & omnino motus & pulfuscordis can-
fam vnam cfle.

CAPVT XV

Senguinic cirewitus rationibus verifimilibus
confirmatur,

SEd hoc ctiam fubiangere non absre fuerit ,. quod fecundum com=
munes qualdam ratiocinariones,ita efle & conueniens fit, & necet~
farium, Primum(Ariftot.derefpirat.& lib.2, & ;.de portibusanima-
lium & alibi)cum mors it corruptio propter calidi defe@um & viug-
tia omnia
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tlaomnia calida,morientis frigida,locam, & originemefl oportet ca-
loris, quafi lares focumque,quo naturz fomites, & primordia ignisna-
tiui contincantur, & conleruentur,d quo calor & vitain omnes pactes
tanquam ab origine ptofluant, & alimentumadueniat, & concolio,
& nutritio, 8 omnis vegetatio dependeat.

Hunc aucem locum coreffe,8 hoc principium vita , & hoc quodi-
&um et modo,neminemvellem dubitare. ;

Sanguiniitag; motuopus eft,atquetali,ve ad cor rorfus revertatur,
nam in externas corporis partesemandatuslonge(vt Arift. 2. de past.
animal.) A fuo fonte,immotus coagularetur. ( motaenim in omnibus
calorem & (piritusgenerari,& conferuarividemus,qmicte enancfcere)
tam d frigore extremorum & ambientis confiftensaur gelarus fanguis
& fpiritibus(vtiin morcuis)deRirutns:ve rurfus k foce,& origine , tam
calorem quam fpititns,& omnino prafcraationem (am repetat, 8 re~
uertendo redintegraret;necefle fuit.

Videmas vii %’ﬁgote exteriori extremitates aliquando algeant vt
linidi & nafus, 8¢ manus & geoz quali mortuorum appareant & fan-
a;l:‘i‘n ipfis(qualiscadanerum,locis pronisfolctdecnmﬁrc)liuo:éca-

8¢ membra adeo torpida,& zgre mobilia euadant, vt vitam pene
amififie videantur. Nullo modo profe@o rurfus( prafertim tam cito)
calorem,colorem, &vitam recuperarent,nifi nouo,ab origine affluxu,
& appulfu calorisfouerentur: Attrahere cnim quomodo poffunt,qui-
bus calor & vita pene extinéti funt? aut quibusmeatns condenfadi, 8
gelaro anguinerepleti.quomodoaducniens admitterent alimentum,
& em; nifi contentum dimitterent»& nifi omnino cor eflet, 8
huinfmodi principiam;vbi, his refrigetaris remanerent vita & calor(ve
Ariftot.refpirat.2.) % vode nono,per arceriastranfmifflo, anguine,cali-

iritibusimburo. Etquod frigefadtum & effetum eft propellatur
& omnes particulz calorem languidum & vicalem fomitem, pencex-
tin&um repararent.

Hincitaeft,vt cgterisomnibus pareibus & vitam reflitai, & fanitatd
recuperari,cordeillglo cotingerepoffit:Corde vero velrefrigerato,vel
vitio graui aliquo affe@o,totianimal pati,& corruptiiiri necefe fir,ci
principiicorrapitur & patitur.Nihil n.eft (v Arift.;.de partib. animal)
quod antip(d,autcateris quz ab ipfo pédeant, pbere auxilii poteft. Ec
hinc obiter forfan ratio ef,cur masrore,amore, inuidia, curis & huiuf=
modi , tabes & extenuatio contingantaut cacﬁcl\ymiz & prouc;dm:

2 c
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cruditatum , quee & morbos omnesinducant & homines conficiants
omnc namque animi pathema,quod cum dolore, & gaudio, fpe,autan-
xietate hamanas exagitst mentes, & ad cor vique pertingit & ibi mu-
tationem 2 naturali conftitutioneintemperie & pulfu & reliquis facie;
illudin principio totum alimentum inquinando, & viresinfirmanda,
minime mitum videri debet, tt;:d variageneramorborum incurabi-
lium in membris & corpore fubinde procreat,quandoquidem totum
corpus,inillo cafu vitiatoalimento & inopia calidi natiui laborar.
Prztechzc cum alimento viuant omniaanimalia interius coco&o,
necefle cft canco®ionem perfe
locum & conceptaculum adefTe,vbi perficiatuc alimentum@e vnde de-
riucturin fingula membra; hic locus autem cor eft; cum folam ex om-
nibus partibus(non folum in vena & arteria coronalipriuato vfui) fed
in cauitatibu s fuis tanquam in cifternis, & promptuario(auriculis fcili-
cet & ventriculis) publico vfui, fanguinem continet : reliqua omnes
Emes {uiipfius rantum caufa & privatovfui , invafibusduncaxatha-
ent ) & cum cor folum ita fitum & conflitutum, veinde pulfu foo, in
omnespattes(idque [ecandum jultitiam & propottionem cauitatum
agteriarum, vnicuiqueparricala inferuientium g zqualiter difpenfar,
diftribuit,& indigentib. (quali & thefauro & fonte)hoc modo largitur.
_ Amplius ad hanc diftdbutionem & motum finguinis , impetu &
violentia opus cft, & impulfore,quale cor eft: Tunc quia fanguis ?on-
te {ua (qusli verfas principium,vel pars ad.tomm,vg guttaaquz (pac-
{x fapertabulam ad maffam )facile concentratue & coit: ( vtid leusbus
caufis folee celenime frigoce , timore, horrore & huiutmodi caufisa~
lﬂs.)T\up vitraquia & venis capillaribusin paruas ramificationes & in=
dein m_noresexﬁrimitur motu mebrorum & mufculorum comprel-
fione;proctiuis et magis & pronus fanguis,ve & circumferencia moae-
atur in centtim,quam e contrario(quamquam valuulz impedimento
nulle forent)vade ve principium relinquat, & loca ftri@a & frigidiora
inirer, & contra {fpontaneum moueretur. tum violentia opus habet
fanguie camimputfore,quale cor folum eft, & eoquo diam cft modo.

CAPVT XVL
Sanguinis circuitus ex confequentibus probasur.

SVnt infuper problemata,ex hacveritate fuppofita, tanquam confe--

quentia,qua ad fidem faciendam, veluti i pofteriore non funt int

till.‘.

eam cfle,& difkributionem, & proinde
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* tllis,& qus cum aliis multa ambiguitate & obfcuritate inuoluts vide-
antur efle:hinc & rationem & canfas aflignari facile patiantur.

Quemadmodum quz in contagione videmus,iniun venenato, &
ferpentum morfu, aut canis rabidi,in lue venerea, & huiufmodiquo-
modoillzfa particula contacta tamen totum habitum contingit vitia-
si ( vtilues vencreaillzfis aliquando genitalibus primo omnium vel
Scspularum, vel capitis dolore, velaliis Symptomatibus fefe prodere
folet) & vulaere faéko i motfu canisrabidi,cutate,febrem tamen, aue
zeliqua horrenda Symptomata uperuenifie expertifumus. Quonism
£rimum » in-particulam impreffum contagum , vnacumrenertente

nguine ad cor fertur; & inde totum corpuepoftea inquinare pofie
hinc paet:Intertiana febr:,morbifica caufa principio cor petens, circa
cor & pulmonesimmoratus, & anhelofos, fulpiriofos , ignauos facir,
quia principinmaggrauatur vitale & fanguis in pulmones impingitur,
incraffatur,noncranfic (hocego ex diffe@ioneillorum quiin pn’nciyio
acceflionis mortui funt,expercusloquor ) quando femper pulfus fre-
quentes parui, & quandoqueinordinari funt; adcu@o vero calore, at-
tenuationefa&a materiz,apertis viis, & tranfiru fado incale(cere vni=
uerfum corpus, pulfus maiores fieri vehementiores, & fit paroxyfmus
febrilis:dam calor,fcilicet, ptereenaturalis accenfusin corde,indein
totum corpus per arrerias diffunditur, vnacum materia morbifica;quee
comodod naturaexuperatur,& diffoluitur,

Car ctiam exterius applicata medicamenta vires intio exercent
faas,acfiintro famptaeflent,hinc confter ( Colocynthis & Aloe ven-
trem {oluunt, Camiaridos vrinas mouent, Alliam plantis pedum alli-
gatum expeQorat, & cordialia roborac, & huius generisinfinica) ve-
pasper orificiaab exteriusadmotis , abforbere aliquid & intro ciifan-
guine deferre (nonalio modo, quamille in mefenterio ,exinteftinis
Chelom exugunt & ad iccur vna cum fanguine apportant ) non irrati-
onabilceftforfan dicere. .

In mefenterio ctenim fanguis, perarterias Celiacasmefentericam
foperiorem & inferiorem,ingreffus;ad inteftina progrediwur: d quibus
vnacum Chyloin venas attradto perillarum venarum frequentiffimas
ramfficationesin portum iecoris reucrtitur,& pes ipfum invenam ca-
uam fic contingit, vt fanguisin hisvenis codem fitimbutus & colore

& conliftenti,qua in reliquis,contra quam plures opinantur:nec duos

contearios motus in omniCapillari propagine Chyli furfum, fanguinis
H 3 deorfum
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deorfum incducnientet fieri improbabiliter exiftimare neceffeeft. Sed
on non fumma nature providentla hocfitsienim Chyluscum fanguin
ne,cr+d s cum conco@o, equis portionibus confunderetur,non cou-
codtio tranfmutario & fanguific:tio cxinde proueniret, fed magis(ci
inuicem aiva & paflina fint)ex alceratorum vaione miftio, & medii
quid,vtin perfufione vini camaqua &coxicratosiam vero quando mal-
to cum praterlabente fanguine exigna portio Chyli hocmodoadmi.
Ra fit, & quafi nolla notabili proportione,catingit illud facilins (quod
ait Ariftoteles )cam vna gutta aque addita vinidolio ,aut & contra,to-
tum non miftum,fed vel vinum vel aqua.Itain venis meferaicis diffe.
&is,non Chymus.non Chyas & fanguis. aut feparati, aut confuli re.
periuncur,fedidem quiin reliquis venisfanguis & colore, & confiftea-
tiaad fenfum apparet.In quo tamen quia Chyli quidds inconcou(li-
cetinfenfibiliter) ineft. Naturaiccurappofuit,in cuius mzandris mo
gas trahat & pleniorem tran{murationem acquirat, nc premature
cradumad cor perueniens , vit principium obrueret. Hincin Em-
bryone pene nallus viiss iecoris,ynde vena vmbilicalis iccur manifefte
integra pereranfic & 2 porta iecoris extat foramen velanzftomofis, v
fanguisregrediens abinteftinis foetus;non periecur,fedin dictam vm.
bilicalem tranficns , cor( vnacum matcrno fanguine & renertente 4
placenta veeri Jpetat, vnde ctiamin primafetus conformatione icewr
pofteriusficricontingit, & nos ctiam in feetu humano obferuanimus
perfe@edelineata omunia membra , imo genitaliaditin&a,nondum.
tamen iecoris pofita pencrudimenta.Et fane quonfque membra(ve vel
cor'if(um ininitio ) alba omniaapparent, & praterquam in venis ne-
Pui quam ruboris contineant, nihil prater rudem quafi extra venati
anguiniscolle@ionem locoiecoris videbis,quam contufionem quan.
dam velraptam venam exiftimares.

Sedin ouo duo quafi vafa vmbilicalia,vnum abalbumineintegrum
pertranfiensiccur & ad correcte tendens,alterum 4 luteo in vend por-
tam dcfinens: quippe contingit in ouo pullum primum ex albumine
tantum formari & nutriri,aluteo veropoft perfeltionom & exclufiond
(nam & intra inteflinain ventre pulli contentum poft malvosdicsab.
exclufione poteft luteum reperisi, & tefpondetluteum nutrimento
la@is ceterorum animaliom.fed bac conuenientius in obferuationib.
circa foerus formationem,vbi huius generis poffunt effeproblemats
plutima,car hoc prius faum,aut perfetum fax,illnd cur pofterius? &

: de
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de principatu membrorum,quanam particula alterius caufa fit2& cir-
ca cot plurima, vti cur primum ( vt Aritk.dspartibus animal.3 ) confifkens
fa&am fi-2:8 habere videtur in fe vitam,motum, & fenfum, antequam
gquidquam reliqui corporis petfeCtum fit:Et fimiliter defanguine qua-
reantea omnia,& qualiter principid vite Scarrimalis habe-t,& moue~
riatq; hucillucimpelli defideratrcuius cau cor fa&ii fuiffe vidererur..

Eodé modoin pulfuum{peculatione, curiftividelicet lethales auc
contra & in omnibus genenbus ipforum caufas & prafagia contem-
plando,quidifti fig nificent,quid illud, & quarer

Similiter in Crifibus & expurgationibus naturz,in nutritione, prx-
fertim diftributione shmenti fimiliter & omnifluxiore.

Denique in omni parre medicine,Phyfiologica, Pathologica,Semi-
otica, Therapeutica,cum quotproblematadetecminari ?Fum exhac
dara veritate & luce,quanta dubia folui,quot oblcura dilucidari, ani-
mo mecum reputoscampum inuenio fpatiofiffimum , vbilongius pet-
cucre & latinsexpatiariadeo poflim, vt non folum in volumen ex.1c~
fceres preter inftitutum meum,hocopus.Sed mihiforfan vitaad finem
faciendum deficeret.

Hocitaq; loco(ﬁq«mnild.czildc) folimodo,queinadminiftran-
da Anatomecirca fabricam cordis & arteriarnm comparent, adfuos
vius & canfas verasceterce enitar , vt ficutquocunque meconuertam,
plurima,que ex hacveritatelucem recipiant, & hanc viciffim illuftrio-
rem reddang,reperiuncur. Ira Anatomicis argamentis ficmaram & ex—
ornatam p & ceteris velim,

Eft vaum quod licetinter obferuationes noftras dellenis viialocom
habere deberet,tamen hicquog; obiterannotare non exitimpertinés.
A Ramofplenicoin pancreate jcdu&o,& partcfuperiore vensoriGiur
coronalis,poftica,guftrica,& Gaftreepiploica qug omnes plurimis fur--
culis & ramificationibusin ventriculam(veluti mefetaicz in inteftina)
diffeminantur.Similiter 3 parte inferioriillius fplenicideorfumin co-
lon &longanonem vlq; deducitutvena Hemorthoidalis, per has ve-
nasvtring; (anguis regredicns, & fuccderudiorem fecd hincd ventri-
culo,aqueum,tenuem nondiiperfea Chilificatione;illine cealfum &
terreftriorem.tanqui fecibus,reportans in hocramo fpienico,cotra~
tiord pmiftione couenicnter atiéperasur & ambos hos faceos diffici-
lioris coctionis(pp ctrarios tamé in difpofitioncs ) natuta permifcédo
&mula cop'a calidioris (Aguinis,i lienevbercime{pp mulmud::fsru

am)
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riaram ) (caturientis, fuper infua; przparavosmagisad iecoris
adducit, & defctum vitorumque extremorum tali venatum abrica
fupplet & compenfar.

CAPVT XVIL

Confirmatur fanguinis motus . & circuitvs ex apparentibus i
Gorde , & ox tis; guasx difféctione Anate-
micapatent.

Or nonin omnibusanimalibusinucnio diftin &am effe,& fcpara-

tam particulam,aliacnim( quafi dicas )plant-animalia cornon ha-
beat,quis queedam animalia funt frigidiora,exiguz corpulentiz,mol-
lioris texeure , (imilaris cuinfdam conftitutionis, vt erucarum §enm &
Lumbricoram, & qus exputredine oriuntur, non feruantia (peciem,
plutima, iiscor non eft vt quibus impulfore non opus fit, quoalimenti
in extrema deferarur,corpus enim conatum 8 vaum abfque membris
indiftin@um.habeat, fic vt contratione , & relatione totius corpo-
ris , intro fumant 8z expellant , moueant & remoueant alimenrum.
Plant animalia di@aOftres, Mytili,Spongie & Zoophytoram genera
omnia.cornon habent,pro corde enim toto corpore veuntur, & quafi
totum cog,huiufinodisnimaleft.

Inplurimis & penc omoibus infe@orum generibus,proprer corpu
lentie exiguitatem difcernere non poffumusrete; actamenin apibus,
mufcis, crabronibus, 8 huiufmod (aliquando ope pecfpicilli ) licer,
pulfans quiddamintuerietiam in Fediculis, quibustranfitus alimenti
perinteftina (cum translucidum fit animal ) quafi maculam nigram
cetnere,infuper clare poterismultiplicantisillius fpecilli ope:fed in ex-
angunibus & trigidiotibus ﬁufd&mm cochleis;conchis (quillis,cru-
ftatis,his omnibus ine® pulfaus particula, ( quaft veficula quzdam vel
auricula fme corde ) rarius vero contradtionem & pulfum foum faci-
lv.;ns . & quem non nifi z@late , aut calidiori cempeftate difcernere

ceat,

In hisitafe habet ifta particula; impalfu aliquo opuseft adalimenti
diftributionem propter partium organicam varictatem aut denfitatem
fubftantiz: fed rarias frunt pulationes, 8 quandoque non ommino,ob
frigidicatem, prout conucniensillis eft, quz dubiz funt nature , ita vt

quando-
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quandoque viuere, jmndoqueemori yvideanrar,& quandoque viek
animalisagerequandoque plantz. Quod etiam infe&is videtur con-
tingere(cum hyemelacent, & quali mortua occuluntur )vel plaatz vie
tam tantummodo agant , fed anidem ctiam quibufdam (anguinisani-
malibus accidat, vt ranis, tieftudinibus, ferpentibus,hirundinibus, non
iniuriadubitare licet.

Inanimalibusvero maroribus , calidioribus, vepote fanguineisim-

forealiméti, 8 cum viforfanmaiori, opuseft : proinde vti pifcibas,

entibus,lacertulis,tefudinibus,ranis & huin{modi aliis,tum auri-

tora cordis ventriculus vnt‘lis‘;vnde & veriflimomillud (A‘;ie&ot.h

ibw animal.3.)quod nullum fangnineum animal careat corde, quo
impulfore validiora & robuftiors, noafolum abanticulasgiteturali-
mentum,fedlongius & ceierius protrudatur,

Quin inadhuc maioribus,calidioiibus & perfe@ioribusanimalib.
vtpote plurimo feraentiori & fpirituofo fanguine abunditibus quo
procrudacur , fortius, celerius , & impeta maioti proper corporis ma-
guitudinem,ant habitus denfitatem. alimenwum, in his robutum cor
magis & carnofiusdefiderarur.

Ecinfuper,quia perfeQioribus, perfe&iori opusalimento.& vberia
ori calore natiuo, vt alimentum concoquatur & vitetiorem perfeio-
nem pancifcatut. illisanimalibus pulmones habere & alterum véuri-
culam,qui per ipfos pulmones alimentum trudat,conueniebar.

Sicquibufediqueinfant palmones,vbi duo ventriculi cordis dextet
& finifter,& vbicunque dexteribifiniftcrquoque ineft , non é contra
vbi finifte: ibi dexter quoque { finiftram voco ventriculum vfa, non
fitn,diftin@&uom videlicet.quifanguinemintotum co: pusdiffundarnd
in pulmonesfolum)hincfinifter ventricul us per(e cor efficereviderue,
& in medio fitas,(crobiculisaltioribus ita infeulptus & maiori diligé-
tiafabrefatusel , vt cor finilkri ventricu i gracia @&um videstur : &
dexterventriculus quafi famulecuc finiftro.nec ad conum eius !enln-
g(.& tenuioritriplo parieteeft, 8 quafi articularionem quandam (ve

tift. )fupra fmiftrum habeat. Maiori capacitate vero vepote,qui non.,
folum finiftro mareriam,fed & pnlmoi‘itm alimentum praebeat:

Notandum vero, quod in Embryonealiter fchabentifta, & non rd.
tadifferentis fit ventriculorum, fed tanquam in nuce nuclei gemelti,
zqualiter pene fe habent, & dextsi conusad fnifti fummitatem per-
tingit,ve cor in his(tiquam duplici apia)inl cono fit,3 heoquoniam

in his
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in his(vt dixi )dom faoguis noa tranfic Imones,vtiquede dextro
%'ﬁtmin finiftrum. Ambo fom ouale, & tranfitamarge-
riofam,vt diGum cft,idem offictam traducendifanguinem & vena CT
inarteriam »pariter preftant,&in vniveriam corpusimpel.
Lgﬂiﬂ.mmm&imﬁom .Cum vero pulmones vfui eflc,
S vnionesdi&as occludifit tempeftiuum, tum hee differentia ventri--
culorumincipitinrobore, & reliquisefle; quia dexrer duntaxat per
pulmones;finifter per totam corpusimpellic.

Vitrahezcetism in corde lacerrulifve ita dicam )fiue carnofee virgu~
Je,& fibrofi nexus plurimi('quos Ariftorib.de refiras.cr de pavtibus ani-
maliii 3. neruos vocat) qnignim {cparatim dinerfo modo tendantury
partim in parietibus & mediaftino(altis factis fcrobiculis ) falcatim re-~
conditi tanquam mufcali quidam parui. Qui ad robufliorem, &ad
validiorem impulfum fanguinis,& confiri@ionem cordis quafifuccé-
turiatifunt,& iti cotdi,8ad viteriorem expulfionem (angui-
niseuxiliares,& vt(tanquamin navifunium diligens & artificiofasap-
paratus) cordevadiquaque fe contrahente, vndiqueadiumento fo-
rent;& fanguinem plenits & validius? ventriculis expellerent.

Hocantem manifeflum eo, quod quibufdam animalibus fint, qui-
bufdam minime,& omnibus quibos funt,illis plures & fortiores, fini-
fivo,quam dexaro,8¢quibufdam animalibus,in finiftro fant,dextro ve-
0 nequaquam, & in hominum genere, pluresinfiniftro quam dextro
venrricalo, & pluresin ventricalis quam auriculis, & aliquibus inauri- -

calis quafi nalli.In Torofis & mufculofis agre ftibus corporibus, &du.
riorls habitus,pluces;intenellis corporibus feminis paaciores.

Inquibusanimalibas ventricali cordisintusleues; omnino abfue

£ibris,lacertulis , nequefctobiculis fiffi, (vt avibus minoribus pene o~
maibus,fespeatibus,canis,teftadinibus, & hriafmodi,fic rdica,gal-
lina,pifcibus fimilirer maxima ex pacte)in his neq; nerui(fine fibre di-
@z)ocque valauletricufpides in ventriculis repetiuntus.Quibufdam:
Mmdexsavenuicnlnsintmlem’u&,ﬁ: ifter vero fibrofosillos
aexus habet, veinanfere, Cygno,& anibus grauioribus. In his cad@ef
ratio,quein ommbgs;'cm-fp?‘gioﬁ & rari & mollesfint pulmonesad
proccufionem fanguinis per ip(os,vim tarum non defiderari,proinde
dextro ventriculo aut non fantille fbre , aus pauciotes, infirmiores,
mon it carnofee,aut mufcalos #malantes.Siniftri vero funt & robafli-
oses, ¢ pluces, & carnofiores , & mafculofi, quia finifter venm‘culon;
mal
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maiori robore & vi opus habet , quo per vniuertam cospus longius
Gaguinem profequi dcbuerat.

hinc etiam medium cordis poffidet, & triplo craffiori paricte , 8¢
robuftiore eft finifter ventriculus dextro. Hincomniaanimalia, & in-
ter homines fimiliter, quodenfiori,durioti, & folidiorihabitu fane
carnis, & quo magis catnofa, lacertofa habent extrema membra, &ma-
acorde diftantia;co fibrofum,magiscraffum, robuftam, & mufca-
ofum habentcor.ldque manifeftum cft,& neceflarium. Quocontra
rariori textura, 8 molliori funt habitu , & corpnlentia minore;flacci-
dum magis,mollius,& intus minus (aut non omnino ) fibrofum & e-
Deruatum cor gerunt.

- Valualacum Gmiliter figmoidaram vfam confidera ; que ideo fae
&z=,ne (emel miffusfanguis in cordis ventriculos regerair, & inorifi«
cio arteriofz vene & sorte(dum furfum elenate, & inuicem coniun~
&z triquetram lineam,qualis ab hirundinum morfirrelinquitur effin-
gunt)quo ar&ius obferuate,anguinis refluxumarceaat.

Tricufpidesin introitu d vena cans, 8¢ arteria venofaianitores, ne
cum me impellic fanguis , retrolabatur , & eade canfanoninfune
omnibus animalibus(ve dixi) nez quibusinfimt, cadem maturefolet-

tia faz apparent,fedin aliis cxa aliis remiflius& negligentius,
vt claudancur pro maiori vel minoriim nedventriculorum con-
fri@ionefa&a:ldcoin finiftro ventriculo, vti ad maiorem impulfio-

nem diligentior occlufio fiat:dao rantem funt inftar mitree, veexa&il-
fime clandantur & longe in conum per mediom pertingentes( queeres
tmpofuit forfan Ariftotelivt hunc ventriculum duplicem fe&tione per
eansuerfom faca exiltimarer ) fimiliter profe&o netetroinarteiam
venofam labatur (anguis,& exinde tobur fmiftri venericuli exoluatur,
in propellendo per vaincrfam corpus,ideo valuukzifts mialesmole,
&cobore,&cexalts clanfura,illasin dextro pofitasexuperant. Hinc edi
neceflario nulli cor fime vétriculo cSfpiciturchi lucanar & fons & pro-
pruarifi eficanguinis debeat:1dE veroin cerebros nb femper coringit.
Auiomn:gences pencomnia nullii hab&tin cerebro ventmiculd, ve pa-
tetin anfere & cygno,quorii cerebrii cuniculi cerebro pene magnitu-
dine zquatur.Caoniculiauté vécriculos,licet in cerebro habeit, anfer
tamé nd habet.Similiter vbicungs cordis vétriculus vnus,vns aurienla
?';iédit.ﬂacqida,cndwhrh.inmcma,ﬁngmeufem;vbidm vétri-
i,duz fimiliter suricale. Cémvaodl;uib.nﬁcuh ditaxat ineft

2 animae
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animalibas ( non autem cordis ventriculus )vel Gltem vefica auricule
analoion,vcl venaipfainloco dilatatapulfum facic, ve videdrin cra-

bronibus,& apibus, & aliis infe&is,que non folam pulfum habere,fed

& relpirationem in illaparcequam caudam nominant , experimen is

quibufdi mepofle demonftrareabitror, (vndeipfam elongare,&con.
trahere conringitmodo frequentius,modo rarius,proutanhelofi ma-
dc hisin tra@atu de refpisatio.

gis videntur, &acre magisindigere)led .
ne. Auriculas fimilicer pulisreaptum oft fefe contrahere ( vtante dixi)
& fanguinemin ventriculos coniicere, vade vbicunque eft ventrica-
Jusauriculaneceffaria non folum quod vuigo creditur, vt fic fanguinis
receptaculum & promptuatium( quidenim opus eftpalfationead re-
tinendi)fed motores primi fant (anguinisanriculz, prefertim dextra,

;murm viuens, vitimum moricns (vtante diG@um eft) quare necefla-
gia,vt fcilicet Gnguinem inventricalum fabferuiensinfundat Quivé-
tricaluscondnuo ( fcipfam contriahendo)iamante in motu exi
fanguincm commodius elidat, & violentius propetlat,vt cum ludas pi-
1a 4 reuerberatione fortius & longius percutiendo quam fimplici et
proiiciendo, impellere poteris. Qtim etiamcontra vulgarem opinio-
nem, quia, nc?u:cot, nequealind quidquam feipfum diftendere;fic
poteft,vtin fcipfam artrahere faa diaftole quicquam poffit, nifi ve (po-
giavi prius compreffa,dum reditad conftitutionem &am, fed omnem
otam localem inanimalibus primum fieri, & principinm fumpfiffe
conflar i contra&ionealicuius particule: ideod contractione auricu-
larom coniicitur Sanguisin ventriculos veante patefeci,& indcd con-
tractione ventriculorum proficitur & transfertur.

Qug veritasdemota locali, & quod immediatom organum mott-
wam in omoi motu,, oMnium animaliumin quo fpiritusmotiuns ( vt
Arift dicit librode fpirity & alibi primoineft )fic contraitile,& quemad-
modum sigar i sevu,nuto,contrabo dicatur.Ex quod Ariftot. mafcu-
los ccgnowt,& non ogemm,om ncm motum inanimalibus retulitad
neruos fiue ad comra&ile,& proinde illos lacertulos in corde neruos
appebl}_auit,ﬁ de :wtiuia orgaanis a;imalium,& de mufculorum fabrica
ex obfernationibusnoftris,quandoque demonttrare li palamar-
bitrarer foret. 4 1 , cereh “
. Quininftitom profequentes, deawicularum vinad ventticulos
implendosfanguine,vtante demonfiratum eft; contingirs quo magis

denfum,compadtum cor, paricte craffiore,, eoauricule neruofiores &
magis
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magis mufcnlofe ad impellendum & implendam , quibus contraiis
tanquam vefica fanguinea , & membrena continens fanguinem appa-
ret (vin fifeibus) (ibicnimtenuiflima 8adeo ampla clt vefica, quz
aariculeloco eft, vt fuper ipfam corimmatare videatur) vein quib. pi-
fcibus catnolior pauloilla veficaeft, perbellc pulmones emulari & e-
meantiri videturyvt Cyprino & Barbo tinea & aliis.

In aliquibus hominibustorofis videlice:,& durioreshabitas dextra
auriculam itarobuftam, 8ccum lacertulis, 8 vario fibrarum contexcu
intosius affabre concinnatamreperi: vtaliorum ventriculosrobore vi-
desetur zquipollere,& mirabar fanein hominibusdinerfis, quantaef
fer differentia.

Sednotandum , quod in feetwanriculz Jonge majorcs, quam pro
gopom‘one,quiain arantequam cot fist,aut fuam funionem pre-

t(vtante demonftratuimn eft) & cordisibiqualt officium faciunt,

Sed que in formatione feetus obferuani ( & antea retuli, 8¢ Ariftor.
in ouo confirmat)maximam huicrei idem & lucem afferunt. Interes
dum feetus,quafi yeemicuins mollis, & (vedictur)ininéke clt, ineft fo~
lam pun&@um fanguincum , figeveficulapulfans, & quafi vmbilicalis
venz portio, in principio, vel bafidilataca:poftea cum factus delinea~
tus, iam corpulentiam quandam dariorem: habereincipit (iRavefics
carnofior & robuftior fattain auticalas(mutata confitutione)eranfic,
fuper quas cordis corpuspullalareincrpic, (nondum vilum oficium
facicas publicum) fosmato vero feetu, cum iam diftin&a offa X catni-
busfant, & perfe&um eftanimal , & motum haberefentitur,ram cor
quoque,intaspulanshabetur,& (vt dixi) vetoque ventriculo fangui-
nem ¢ vena caua in areeriam cransfundir.

Sic natura perfe@a & diuina nihil faciensfrultra, nec cuipiam ani-
mali coraddidi,vbi nonerat opus,neque priufquam e ffet cius vius fe-
cit;fediifdem gradibusin formatione cuiufcunqueanimalis, tranfiens
;{t omnium animalium conflitutiones(vt ita dicam) ouum, vermem,

etum perfe@ionem in fingulisacquirit. Infeetus formatione, multis
obferuadonibus hzoalibi confirmanda funt.

Deniq; non immerito Hippocratesin lib. de corde ipfum mulcutum
nuncupauit,cum eadem actio,idem officium fic,videlicet feipfum con.
trahere,aliud mouere,nempe congenrum Gnguinem.

In(uper ex fibrarum conttitutione motinaque fabrica vt in mufca-

lisipfisgordisationem & vfam licet cernere,omnes Anatomici cum
I3 Galeno
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leno annotarunt, cordis corpus vario fibrarum doQa videlicetre.
g:.tnnﬁicr(o oblu;uo ﬁbteﬁlgum efle,atin corde elixo, aliter fc ha.
bere deprehenditar fibrarum feutoca. Omines enim fibre in parietib.
& feptacirculares fant,qua’esin fphinere,illg vero qua fontinlace
talis,fecandumlongitudinem oblique,porre@z: fic it dum omnesf
brz fimul contra&e fint,vecontingat,& conidad Bafind lacertulisad.
du@um efl, & parictesin orbe circumclufas, & cor vndig; contradi
effc & ventricolos coar@ati, & proinde,cii ipfius a&io fit coeradtio,fi
& onem eius elle anguinem in arterias protrudere exiftimandumet.
Necminus Ariftoteli de principatucordis aflentiendum,an & cere-
bromotum & fenfumaccipiat? an 2 iecore fanguinem # an fit prind-
pium venarum,& fnguinis & huinlmodi? cum quiipfum redarguese
conanu-,illad principale argumentum omittunt,sutnon intelligus,
quod cor nempe primum fubfiftens fir,& habeatin fe fanguinemu, vi-
tam, fenfum, motum , antequam aut cerebrum auticcur f2&a crant,
velplanc difin@aapparuetant, vel Gltem vllam fan@ionem edew
potuaerant. Etfaispropriis organisad motum fabricatis, cor, tanquen
animal quoddam internumantiquins confiftic. Quo primofato,abi-
fo pofteafieri, nutriri,conferuari,pecfici,toram animal, tanquam ho-
jus opus & domicilium, natara voluiffet: & cor (tanquam in republ
princeps)penes quem primum & fammum imperium vbique guber-
nans fit. A quotanquam ab origine in animali, & 4 fundamento omsis
poteftas derivetur, &cdependeat. -
Acamplios circaarteriasplurima fimiliter veritatem hanc flluftesx
& confirmant,cur arteria venofa non t,Cum numeretur intera
terias?aut curin venaarteriofa pulfusfentitur » quia pulfuas arceriarum
fanguinisimpulfiocft.
urarteriz in fuz tunice craffitie, & robore tantii 3 venis differsnt
quia fultinentimpetum impellentis cordis, 8 prorumpentis ﬁo‘snmi
_ Hinc cum natura perfeéta nihil facit fruftra,; & in omnibus eft fuffi
ciens quanto arteriz propinolniom cordifunt,tanto magisd venisin-
confticutione differunt,8crobuftiores funt , & ligamentofi magis;in-
vltimis veso diffeminationibus ipfaram , vt manu, pede, cerebro,me-
fencerio, (permaticisitaconftitutione fimiles funt, vt ocularitunicarss
infpe&ione,alterum abaltero,internofcere difficile fit. Hoc autemit:
flis decaafisfic fe habet, nam quo longiusarteriz diftanta corde €0
minore mulio,vi,ab iy cordis per maltum fpacium refrao, feml-
untul.
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Iantur.Adde quod cordisimpulfus,cum in omnibus arretiarum tran-
cis,& ramalis fufficicns fanguini effe debuerat, ad dinifiones fingulas,
tus imminu tur.

Adeo vt vltimz divifiones capillares,arteriofze videantur venz non
folum conttitatione,fed & officio,cum fenfibilem pulfam,aut nullem,,
autnon femper edunt,& nifi cum pulfar cor vehementius,ant arterio-
lain quauis particula dilatata ; antaperea magis fir. Indc fic vtin denti-
bus quandoque & tuberculis , quandoque n digitis fentirepulfom.,
quandog; non poffimus.Vnde pueros, quibus pulfus femper funt ce-
leres & frequentes, hoc vno figno febricitare certo ebferuauctim, &
fimiliter intenellis & delimlgis:ex compreflione digitorum, qguando
febris in vigore eflet facile palfu digitorum percipere potuerim.

Exaltera parte,quando cor languidius pulfat,non folom, nonin di-
gitis,fed nec in carpo,aut temporibus pulfum fentire contigit,vein Ly-
pothimia 8 hyftericis fymptomatib.& afphyxis, debiliorib.morituris.

Hicne decipiantar, monendi Chyrurgi,@ inamputatione mébro-
rum & tumorum camnoforum excifione, & valneribus; fanguis cum vi
rmﬁliens femper exitab arteria,non satem fempescum faku. quia cxi-

es acterize non pulfant,prafertim fi ligatura compreflz facrint.

Preterea cur venaarteriofa nonfolum arteriz cooftitutionem, 8¢
tunicam habeat, fed cus ammaltumin craffitic tunicz non differatd.
venis,quam aorts, ratio eadem, maiorem i finiftro ventriculo impul-
fom foftinetaorts,quamillai dextro & tantomolliorirunicarum con-
ftitutione,quamaorta eft,quanto dexter ventriculus cordis & parietes
& carnefiniftroinfi mior, & quanto pulmones in textura, &mollitic,
abhabiru corporis & carnisrecedunt, tantum differt venzarteriofie
tunics,ab illa, queaortz.Etfemper hec omniavbique proportionem
feruant, & in hominibus quanto magis torof, mufealofi, & durioris
funt hab.tus, 8 cor robuftum, craffum, denfom , & fibrofum magiss
tanto & auriculas, & arterias proportionabiliter in omnibus refpon-
dentescraffitie.roborc hsbent.

Hincquibuosanimalibusleues ventriculi cordis intusfunt, abfque
villis.ant valaulis,pariete tenuiore, vt pikibus, auibus,ferpendbus , &
quam slmimis generibus animalium, in illis arterizparam sue nilnl &
veiis differuntin tunicaram craffivie.

Amplius cor pulmonestam ampla babent vafa, venam & atteriam,
(vt cruncas artetiz venofe viroque ramos , crurales , 8¢

msn.a-
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jugulares & cur tanti referti fant fanguine, vt per experientiam &ay.
topliam fcimus (monitu Ariftot. non deceptiinfpe&ione corum quos
dillecis detraximus animalibus, quorii fanguistotas efluxeric) cauh
eft , quia inpulmonibus & corde promptuarium fons & thefantus
fanguinis, & officina pesfetionis eft.

éut fimiliter acteriam venofam, & finiftrum ventriculum abundare
videmas (in Anaromica diffle&ione tantacopia fanguinis, & einfdem
quidem,quo dexterventriculus,& venaacteriofareplentur , fimilicer
nigricantis & gramefcentis.Quoniamillinc huc continenter peragra
pulmonesfanguis. .

Cutdeniyue vena arteriofadia,vulgo confticutionem arteriz; a.
teria venofavensz habeant. %ia reuera, & officio & conftitutione &
omaibusillaarteria, hzc venafir, contra quam vulgo creditur. Evcm
vena arteriofa tam amplum habet orificium quia plus muld defer
quamalendis pulmonibus fitnecefflarium.

Hzc omnia phznomena inter diffecandum obferuanda, & plovims
alia,li re@e perpenfa fucrint,ante diGtam veritatem,videntur lucnlen-
tex illutrare & plane conflrmare, fimulque vulgaribus opinionibus
aduerfari : cum quam ob caufam ita conftituta fint,& falta

hzc omniadifficile cuiquam 2dmodum fit,(ni-
fiquo nosmodo)explicare.

()
FINIS




Toterratis,opulcalo tam exiguo,le@or beneuole,exteints loeisim

abfente anthore & pertantum terre mari(que fpatiom diflito , his rranfe
miffioni epiftalarum iniquis remporibus, rei nouitas & noftriscotre@ori-
businufirata, miffiexeroplaris litera pesegrins,vehiam expofcunt. Reli—
quaminutiorafacileintenlegendum ,haee quae & tuvm intelleGum im-

E:h.nt&mh?tisfmlnm peruertant,priusneceflecitquam legas,(quod
potetis) penna cortigas. '
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To the

Most Serene and Invincible

CHARLES,

Of Great Britain, France, and Ireland,

KING: DEFENDER of the FAITH.

MOST SERENE KING,

The heart of animals is the basis of their
life, the principle of the whole, the Sun of their
Mlcrocosm, that upon which all movement depends,
from which all strength proceeds. The King in like
manner is the basis ofp his Kingdom, the Sun of
his World, the heart of the Commonwealth whence
all power derives, all grace appears. What I have
here written of the movements of the heart I am the
more emboldened to present to your Majesty, accord-
ing to the Custom ofP the present age, because nearly
all things human are done after human examples and
many things in a King are after the pattern of the
heart. The Knowledge of his heart therefore will
not be useless to a King as embracing a kind of Divine

example of his functions,—and it has ever been usual
1—2
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with men to compare small things with great. Here
at all events, best of Kings, placed as you are at the
summit of human affairs, you may at once contemplate
the prime mover in the body of man and the emblem
of your own sovereign power. Accept therefore I most
humbly beseech you most serene King with your
wonted kindness and forbearance this my new
Treatise upon the Heart : you who are yourself the
new light of this age and indeed its true heart: a
Prince abounding with virtue and grace: to whom
we gladly refer all the blessings which England enjoys,

‘ all the pleasure in our lives.
Your Most August Majesty's
Most Devoted Servant,

William Harvey.



To his very dear Friend

DOCTOR ARGENT,
The Excellent and Accomplished
President of the Royal College
of Physicians, and to other
Learned Physicians, his most

esteemed Colleagues.
I HAVE already and repeatedly presented you, my

learned friends, with my new views of the movement

and function of the heart, in my anatomical lectures ;
but having now for nine years and more confirmed these
views by multiplied demonstrations in your presence, illus-
trated them by arguments, and freed them from the objec-
tions of the most learned and skilful Anatomists, I at length
yield to the requests, I might say entreaties, of many, and
here present them for general consideration in this Treatise.

Were not the work indeed presented through you, my
learned friends, I should scarcely hope that it could come
out scatheless and complete ; for you have been in general
the faithful witnesses of almost all the instances from which
I have either collected the truth or confuted error. You
have seen my dissections, and at my demonstrations of all
that I maintain to be objects of sense, you have been accus-
tomed to stand by and confirm me with your testimony. And
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as this book alone declares the blood to course and revolve
by a new route, very different from the ancient and beaten
pathway trodden for so many ages, and illustrated by such a
host of learned and distinguished men, I was greatly afraid
lest I might be charged with presumption did I lay my work
before the public at home, or send it beyond seas for im-
pression, unless I had first proposed its subject to you, had
confirmed its conclusions by ocular demonstrations in your
presence, had replied to your doubts and objections, and
secured the assent and support of our distinguished President.
For I was most intimately persuaded, that if I could make
good my proposition before you and our College, illustrious
by its numerous body of learned individuals, I had less to
fear from others. I even ventured to hope that I should
have the comfort of finding all that you had granted me in
your entire love of truth, conceded by others who were philo-
sophers like yourselves. True philosophers, who are only
eager for truth and knowledge, never regard themselves as
already so thoroughly informed, but that they welcome
further information from whomsoever and from wheresoever
it may come ; nor are they so narrow-minded as to imagine
any of the arts or sciences transmitted to us by the ancients,
in such a state of forwardness or completeness, that nothing
is left for the ingenuity and industry of others. On the
contrary, very many maintain that all we know is still
infinitely less than all that still remains unknown ; nor do
philosophers pin their faith to others’ precepts in such wise
that they lose their liberty, and cease to give credence to the
conclusions of their proper senses. Neither do they swear
such fealty to their mistress Antiquity, that they openly, and
in sight of all, deny and desert their friend Truth. But
even as they see that the credulous and vain are disposed at
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the first hint to accept and to believe everything that is pro-
to them, so do they observe that the dull and unintel-
lectual are indisposed to see what lies before their eyes, and
even deny the light of the noonday sun. They teach us in
our course of philosophy to sedulously avoid the fables of the
poets and the fancies of the vulgar, as the false conclusions
of the sc;l;tics. And then the studious, and good, and true,
never suffer their minds to be warped by the passions of
hatred and envy, which unfit men duly to weigh the argu-
ments that are advanced in behalf of truth, or to appreciate
the proposition that is even fairly demonstrated. Neither do
they think it unworthy of them to change their opinion if
truth and undoubted demonstration require them to do so.
They do not esteem it discreditable to desert error, though
sanctioned by the highest antiquity, for they know full well
that to err, to be deceived, is human ; that many things are
discovered by accident, and that many may be learned indif-
ferently from any quarter, by an old man from a youth, by a
person of understanding from one of inferior capacity.

My dear colleagues, I had no purpose to swell this Treatise
into a large volume by quoting the names and writings of
Anatomists, or to make a parade of the strength of my
memory, the extent of my reading, and the amount of my
pains ; because I profess both to learn and to teach anatomy,
not from books but from dissections ; not from the positions
of philosophers but from the fabric of nature; and then
because I do not think it right or Prorr to strive to take
from the ancients any honour that 1s their due, nor yet to
dispute with the moderns, and enter into controversy with
those who have excelled in anatomy and been my teachers.
I would not charge with wilful falsehood anyone who was
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sincerely anxious for truth, nor lay it to anyone’s door as
a crime that he had fallen into error. I avow myself the
partisan of Truth ; and I can indeed say that I have used all
my endeavours, bestowed all my pains on an attempt to pro-
duce something that should be agreeable to the good, profit-
able to the learned, and useful to letters.

Farewell, most worthy Doctors,

And think kindly of your Anatomist,
William Harvey.



AN

ANATOMICAL DISSERTATION

UPON THE

MOVEMENT OF THE HEART
AND BLOOD IN ANIMALS.

Introduction.

S we are about to discuss the movement, action, and use
of the heart and arteries, it is incumbent upon us first
to state what has been thought of these things by
others in their writings,and what has been held by the

vulgar and by tradition, in order that what is true may be
confirmed, and what is false set right by dissection, multiplied
experience, and accurate observation.

Almost all anatomists, physicans, and philosophers, up to the
present time, have supposed, with Ga/en, that the object of the
pulse was the same as that of respiration, and only differed in one
particular, this being conceived to depend on the animal, the
respiration on the vital faculty; the two, in all other respects,
whether with reference to purpose or to motion, comporting
themselves alike. Whence it is affirmed, as by Hieronymus
Fabricius of Aquapendente, in his book on ‘ Respiration,” which
has lately appeared, that as the pulsation of the heart and
arteries does not suffice for the ventilation and refrigeration of
the blood, therefore were the lungs fashioned to surround the
heart. From this it appears, that whatever has hitherto been
said upon the systole and diastole, or on the movement of the
heart and arteries, has been said with especial reference to the
lungs.

Bgut as the structure and movements of the heart differ from

2
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those of the lungs, and the movements of the arteries from those
of the chest, so it seems likely that other ends and offices will
thence arise, and that the pulsations and uses of the heart, like-
wise of the arteries, will differ in many respects from the heavings
and uses of the chest and lungs. For did the arterial pulse and
the respiration serve the same ends ; did the arteries in their
diastole take air into their cavities, as commonly stated, and in
their systole emit fuliginous vapours by the same pores of the
flesh and skin ; and further, did they, in the time intermediate
between the diastole and the systole, contain air, and at all times
either air, or spirits, or fuliginous vapours, what should then be
said to Galen, who wrote a book on purpose to show that by
nature the arteries contained blood, and nothing but blood, and
consequently neither spirits nor air, as may be readily gathered
from the experiments and reasonings contained in the same
book ? Now if the arteries are filled in the diastole with air then
taken into them (a larger quantity of air penetrating when the
pulse is large and full), it must come to pass, that if you plunge
into a bath of water or of oil when the pulse is strong and full,
it ought forthwith to become either smaller or much slower,
since the circumambient bath will render it either difficult er
impossible for the air to penetrate. In like manner, as all the
arteries, those that are deep-seated as well as those that are
superficial, are dilated at the same instant, and with the same
rapidity, how is it possible that air should penetrate to the deeper
parts as freely and quickly through the skin, flesh, and other
structures, as through the mere cuticle? And how should the
arteries of the feetus draw air into their cavities- through the
abdomen of the mother and the body of the womb? And how
should seals, whales, dolphins and other cetaceans, and fishes of
every description, living in the depths of the sea, take in and
emit air by the diastole and systole of their arteries through the
infinite mass of waters? For to say that they absorb the air that
is present in the water, and emit their fumes into this medium,
were to utter something very like a figment. And if the arteries
in their systole expel fuliginous vapours from their cavities
through the pores of the flesh and skin, why not the spirits,
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which are said to be contained in these vessels, at the same time,
since spirits are much more subtle than fuliginous vapours or
smoke? And if the arteries take in and cast out air in the
systole and diastole, like the lungs in the process of respiration,
why do they not do the same thing when a wound is made
in one of them, as in the operation of arteriotomy? When the
windpipe is divided, it is sufficiently obvious that the air enters
and returns through the wound by two opposite movements; but
when an artery is divided, it is equally manifest that blood
escapes in one continuous stream, and that no air either enters or
issues. If the pulsations of the arteries fan and refrigerate the
several parts of the body as the lungs do the heart, how comes it,
as is commonly said, that the arteries carry the vital blood into
the different parts, abundantly charged with vital spirits, which
cherish the heat of these parts, sustain them when asleep, and
recruit them when exhausted? How should it happen that, if
you tie the arteries, immediately the parts not only become
torpid, and frigid, and look pale, but at length cease even to be
nourished ? This, according to Galen, is because they are deprived
of the heat which flowed through all parts from the heart, as its
source ; whence it would appear that the arteries rather carry
warmth to the parts than serve for any fanning or refrigeration.
Besides, how can their diastole draw spirits from the heart to
warm the body and its parts, and means of cooling them from
without ? Still further, although some affirm that the lungs,
arteries, and heart have all the same offices, they yet maintain
that the heart is the workshop of the spirits, and that the
arteries contain and transmit them ; denying, however, in oppo-
sition to the opinion of Columbus, that the lungs can either
make or contain spirits. They then assert, with Galen, against
Evrasistratus, that it is blood, not spirits, which is contained in the
arteries.

These opinions are seen to be so incongruous and mutually
subversive that every one of them is justly brought under
suspicion. That it is blood and blood alone which is contained
in the arteries is made manifest by the experiment of Galen, by
arteriotomy, and by wounds; for from a single divided artery, as

2—2
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Galen himself affirms in more than one place, the whole of the
blood may be withdrawn in the course of half an hour, or less.
The experiment of Galen alluded to is this: ‘If you include a
portion of an artery between two ligatures, and slit it open
lengthways, you will find nothing but blood ;’ and thus he proves
that the arteries contain blood only. And we too may be per-
mitted to proceed by a like train of reasoning: if we find the
same blood in the arteries as in the veins, after having tied them
in the same way, as I have myself repeatedly ascertained, both
in the dead body and in living animals, we may fairly conclude
that the arteries contain the same blood as the veins, and nothing
but the same blood. Some, whilst they attempt to lessen the
difficulty, affirm that the blood is spirituous and arterious, and
virtually concede that the office of the arteries is to carry blood
from the heart into the whole of the body, and that they are
therefore filled with blood ; for spirituous blood is not the less
blood on that account. And no one denies that the blood as
such, even the portion of it which flows in the veins, is imbued
with spirits. But if that portion which is contained in the arteries
be richer in spirits, it is still to be believed that these spirits are
inseparable from the blood, like those in the veins ; that the blood
and spirits constitute one body (like whey and butter in milk, or
heat in hot water), with which the arteries are charged, and for
the distribution of which from the heart they are provided, and
that this body is nothing else than blood. But if this blood be
said to be drawn from the heart into the arteries by the diastole
of these vessels, it is then assumed that the arteries by their dis-
tension are filled with blood, and not with the surrounding air, as
heretofore ; for if they be said also to become filled with air from
the ambient atmosphere, how and when, I ask, can they receive
blood from the heart? If it be answered : during the systole, I
say it seems to be impossible ; the arteries would then have to
fill while they contracted, to fill, and yet not become distended.
But if it be said: during the diastole, they would then, and for
two opposite purposes, be receiving both blood and air, and heat
and cold, which is improbable. Further, when it is affirmed that
the diastole of the heart and arteries is simultaneous, and the
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systole of the two is also concurrent, there is another incongruity.
For how can two bodies mutually connected, which are simul-
taneously distended, attract or draw anything from one another;
or, being simultaneously contracted, receive anything from each
other? And then, it seems impossible that one body can thus
attract another body into itself, so as to become distended, seeing
that to be distended is to be passive, unless, in the manner of a
sponge, which has been previously compressed by an external
force, it is returning to its natural state. But it is difficult to
conceive that there can be anything of this kind in the arteries.
The arteries dilate, because they are filled like bladders or
leathern bottles ; they are not filled because they expand like
bellows. This I think easy of demonstration, and indeed con-
ceive that I have already proved it. Nevertheless, in that book
of Galen headed ‘Quod Sanguis continetur in Arteriis,” he
quotes an experiment to prove the contrary: An artery having
been exposed, is opened longitudinally, and a reed or other
pervious tube is inserted into the vessel through the opening by
which the blood is prevented from being lost, and the wound is
closed. ‘So long,’” he says, ‘as things are thus arranged, the
whole artery will pulsate ; but if you now throw a ligature about
the vessel and tightly compress its walls over the tube, you will
no longer see the artery beating beyond the ligature.’” I have
never performed this experiment of Galen’s, nor do I think that
it could very well be performed in the living body, on account of
the profuse flow of blood that would take place from the vessel
which was operated on ; neither would the tube effectually close
the wound in the vessel without a ligature ; and I cannot doubt
but that the blood would be found to flow out between the tube
and the vessel. Still Galen appears by this experiment to prove
both that the pulsative property extends from the heart by the
walls of the arteries, and that the arteries, whilst they dilate, are
filled by that pulsific force, because they expand like bellows, and
do not dilate as if they are filled like skins. But the contrary is
obvious in arteriotomy and in wounds; for the blood spurting
from the arteries escapes with force, now further, now not so far,
alternately, or in jets; and the jet always takes place with the
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diastole of the artery, never with the systole. By which it clearly
appears that the artery is dilated by the impulse of the blood ;
for of itself it would not throw the blood to such a distance, and
whilst it was dilating ; it ought rather to draw air into its cavity
through the wound, were those things true that are commonly
stated concerning the uses of the arteries. Do not let the thick-
ness of the arterial tunics impose upon us,and lead us to conclude
that the pulsative property proceeds along them from the heart.
For in several animals the arteries do not apparently differ from
the veins; and in extreme parts of the body, where the arteries
are minutely subdivided, as in the brain, the hand, &¢., no one
could distinguish the arteries from the veins by the dissimilar
characters of their coats ; the tunics of both are identical. And
then, in an aneurism proceeding from a wounded or eroded
artery, the pulsation is precisely the same as in the other arteries,
and yet it has no proper arterial covering. To this the learned
Riolanus testifies along with me, in his Seventh Book.

Nor let anyone imagine that the uses of the pulse and the
respiration are the same, because, under the influence of the same
causes, such as running, anger, the warm bath, or any other
heating thing, as Galen says, they become more frequent and
forcible together. For, not only is experience in opposition to
this idea, though Galen endeavours to explain it away, when we
see that with excessive repletion the pulse beats more forcibly,
whilst the respiration is diminished in amount; but in young
persons the pulse is quick, whilst respiration is slow. So it is
also in alarm, and amidst care, and under anxiety of mind ; some-
times, too, in fevers, the pulse is rapid, but the respiration is
slower than usual.

These and other objections of the same kind may be urged
against the opinions mentioned. Nor are the views that are
entertained of the offices and pulse of the heart, perhaps, less
bound up with great and most inextricable difficulties, The
heart, it is vulgarly said, is the fountain and workshop of the vital
spirits, the centre from whence life is dispensed to the several
parts of the body. Yetit is denied that the right ventricle makes
spirits, which is rather held to supply nourishment to the lungs.
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For these reasons it is maintained that fishes are without any
right ventricle (and indeed every animal wants a right ventricle
which is unfurnished with lungs), and that the right ventricle is
present solely for the sake of the lungs.

1. Why, I ask, when we see that the structure of both ventricles
is almost identical, there being the same apparatus of fibres, and
braces, and valves, and vessels,and auricles, and each in the same
way in our dissections are found to be filled up with blood
similarly black in colour, and coagulated—why, I ask, should
their uses be imagined to be different, when the action, move-
ment, and pulse of both arQ the same? If the three tricuspid
valves placed at the entrance into the right ventricle prove
obstacles to the reflux of the blood into the vena cava, and if the
three semilunar valves which are situated at the commencement
of the pulmonary artery be there, that they may prevent the
return of the blood into the ventricle ; why, when we find similar
structures in connhection with the left ventricle, should we deny
that they are there for the same end, of preventing here the egress,
there the regurgitation of the blood ?

2. And again, when we see that these structures, in point of
size, form, and situation, and almost in every respect the same in
the left as in the right ventricle, why should it be said that things
are arranged in the former for the egress and regress of spirits,
in the latter or right ventricle, for the blood ? The same arrange-
ment cannot be held fitted to favour or impede the motion of
blood anfl of spirits indifferently.

3. And when we observe that the passages and vessels are
severally in relation to one another in point of size, vz, the pul-
monary artery to the pulmonary veins, why should the one be
destined to a private purpose, that of nourishing the lungs, the
other to a public function ?

4. And, as Realdus Columbus says, it is probable that such a
quantity of blood should be required for the nutrition of the
lungs; the vessel that leads to them, the vena arteriosa or
pulmonary artery being of greater capacity than both the iliac
veins? '

5. And I further ask, as the lungs are so near, and in continual
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movement, and the vessel that supplies them is of such dimensions,
what is the use or meaning of the pulse of the right ventricle ?
and why was Nature reduced to the necessity of adding another
ventricle for the sole purpose of nourishing the lungs?

When it is said that the left ventricle draws materials for the
formation of spirits, air, and blood, from the lungs and right
sinuses of the heart, and in like manner sends spirituous blood
into the aorta, drawing fuliginous vapours thence, and sending
them by the pulmonary veins into the lungs, whence spirits are
at the same time obtained for transmission into the aorta, I ask
how, and by what means, is the separation effected? And how
comes it that spirits and fuliginous vapours can pass hither and
thither without admixture or confusion? If the mitral cuspidate
valves do not prevent the egress of fuliginous vapours to the
lungs, how should they oppose the escape of air? And how
should the semilunars hinder the regress of spirits from the aorta
upon each supervening diastole of the heart? Above all, how
can they say that the spirituous blood is sent from the pulmonary
veins by the left ventricle into the lungs without any obstacle to
its passage from the mitral valves, when they have previously
asserted that the air entered by the same vessel from the lungs
into the left ventricle, and have brought forward these same
mitral valves as obstacles to its retrogression? Good God! how
should the mitral valves prevent the regurgitation of air and not
of blood ?

Moreover, when they attribute the pulmonary artery, a vessel of
great size, with the coverings of an artery, to none but a kind of
private and single purpose, that, namely, of nourishing the lungs,
why should the pulmonary vein, which is scarcely so large, which
has the coats of a vein, and is soft and lax, be presumed to be
made for many—three or four, different uses? For they will
have it that air passes through this vessel from the lungs into the
left ventricle ; that fuliginous vapours escape by it from the heart
into the lungs; and that a portion of the spirituous blood is
distributed to the lungs for their refreshment.

If they will have it that fumes and air—fumes flowing from,
air proceeding towards, the heart—are transmitted by the same
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conduit, I reply, that Nature is not wont to construct but one
vessel, to contrive but one way for such contrary movements and
purposes, nor is anything of the kind seen elsewhere.

If fumes or fuliginous vapours and air permeate this vessel,
as they do the pulmonary bronchia, wherefore do we find neither
air nor fuliginous vapours when we divide the pulmonary vein ?
Why do we always find this vessel full of sluggish blood, never of
air, whilst in the lungs we find abundance of air remaining ?

If anyone will perform Galen's experiment of dividing the
trachea of a living dog, forcibly distending the lungs with a pair
of bellows, and then tying the trachea securely, he will find,
when he has laid open the thorax, abundance of air in the lungs,
even to their extreme investing tunic, but none in either the
pulmonary veins, or left ventricle of the heart. But did the heart
either attract air from the lungs, or did the lungs transmit any
air to the heart, in the living dog, much more ought this to be
the case in the experiment just referred to. Who, indeed, doubts
that, did he inflate the lungs of a subject in the dissecting-room,
he would instantly see the air making its way by this route, were
there actually any such passage for it? But this office of the
pulmonary veins, namely, the transference of air from the lungs
to the heart, is held of such importance, that Hieronymus Fabricius
of Aquapmdmle contends that the lungs were made for the sake
of this vessel, and that it constitutes the principal element in their
structure.

But I should like to be informed why, if the pulmonary vein
were destined for the conveyance of air, it has the structure of a
blood-vessel here. Nature had rather need of annular tubes,
such as those of the bronchia, in order that they might always
remain open, and not be liable to collapse ; and that they might
continue entirely free from blood, lest the liquid should interfere
with the passage of the air, as it so obviously does when the
lungs labour from being either greatly oppressed or loaded in a
less degree with phlegm, as they are when the breathing is
performed with a sibilous or rattling noise.

Still less is that opinion to be tolerated which, as a twofold
material, one aéreal, one sanguineous, is required for the compo-

3
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sition of vital spirits, supposes the blood to ooze through the
septum of the heart from the right to the left ventricle by certain
secret pores, and the air to be attracted from the lungs through
the great vessel, the pulmonary vein; and which consequently,
will have it, that there are numerous pores in the septum of the
heart adapted for the transmission of the blood. But, by
Hercules, no such pores can be demonstrated, nor in fact do any
such exist. For the septum of the heart is of a denser and more
compact structure than any portion of the body, except the
bones and sinews. But even supposing that there were foramina
or pores in this situation, how could one of the ventricles extract
anything from the other—the left, ¢¢., obtain blood from the
right, when we see that both ventricles contract and dilate simul-
taneously ? Why should we not rather believe that the right
took spirits from the left, than that the left obtained blood from
the right ventricle, through these foramina? But it is certainly
mysterious and incongruous that blood should be supposed to be
most commodiously drawn through a set of obscure or invisible
ducts, and air through perfectly open passages, at one and the
same moment, And why, I ask, is recourse had to secret and
invisible porosities, to uncertain and obscure channels, to explain
the passage of the blood into the left ventricle, when there is so
open a way through the pulmonary veins? I own it has always
appeared extraordinary to me that they should have chosen to
make, or rather to imagine, a way through the thick, hard, dense,
and most compact septum of the heart, rather than take that by
the open pulmonary vein, or even through the lax, soft, and
spongy substance of the lungs at large. Besides, if the blood
could permeate the substance of the septum, or could be imbibed
from the ventricles, what use were there for the coronary artery
and vein, branches of which proceed to the septum itself, to
supply it with nourishment? And what is especially worthy of
notice is this : if in the feetus, where everything is more lax and
soft, Nature saw herself reduced to the necessity of bringing the
blood from the right into the left side of the heart by the foramen
ovale, from the vena cava through the pulmonary vein, how
should it be likely that in the adult she should pass it so com-
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modiously, and without an effort, through the septum of the
ventricles, which has now become denser by age ?

Andreas Laurentius* resting on the authority of Gaelent and
the experience of Hollerius, asserts and proves that the serum
and pus in empyema, absorbed from the cavities of the chest
into the pulmonary vein, may be expelled and got rid of with
the urine and faeces through the left ventricle of the heart and
arteries. He quotes the case of a certain person affected with
melancholia, and who suffered from repeated fainting fits, who
was relieved from the paroxysms on passing a quantity of turbid,
fetid, and acrid urine. But he died at last, worn out by the
disease ; and when the body came to be opened after death, no
fluid like that he had micturated was discovered either in the
bladder or in the kidneys ; but in the left ventricle of the heart
and cavity of the thorax plenty of it was met with. And then
Laurentius boasts that he had predicted the cause of the
symptoms. For my own part, however, I cannot but wonder,
since he had divined and predicted that heterogeneous matter
could be discharged by the course he indicates, why he could
not or would not perceive, and inform us that, in the natural
state of things, the blood might be commodiously transferred
from the lungs to the left ventricle of the heart by the very
same route.

Since, therefore, from the foregoing considerations and many
others to the same effect, it is plain that what has heretofore been
said concerning the movement and function of the heart and
arteries must appear obscure, inconsistent or even impossible to
him who carefully considers the entire subject, it will be proper to
look more narrowly into the matter, to contemplate the movement
of the heart and arteries, not only in man, but in all animals that
have hearts ; and also, by frequent appeals to vivisection and
continual ocular inspection, to investigate and discern the truth,

* Lib. ix., cap. xi., quest., 12. + De Locis Affectis, lib. vi., cap. 7.

3—2
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Chapter I.

The Author’s Mottves for Writing.

HEN 1 first gave my mind to vivisections, as a means
of discovering the movements and uses of the heart,
and sought to discover these from actual inspection,
and not from the writings of others, I found the

task so truly arduous, so full of difficulties, that I was almost
tempted to think, with Fracastorius, that the movement of the
heart was only to be comprehended by God. For I could neither
rightly perceive at first when the systole and when the diastole
took place, nor when and where dilatation and contraction
occurred, by reason of the rapidity of the movement, which in
many animals is accomplished in the twinkling of an eye, coming
and going like a flash of lightning ; so that the systole presented
itself to me now from this point, now from that; the diastole
the same ; and then everything was reversed, the movements
occurring, as it seemed, variously and confusedly together. My
mind was therefore greatly unsettled, nor did I know what I
should myself conclude, nor what believe from others. I was
not surprised that Andreas Laurentius should have written that
the movement of the heart was as perplexing as the flux and
reflux of Euripus had appeared to Aristotle.

At length, and by using greater and daily diligence and
investigation, making frequent inspection of many and various
animals, and collating numerous observations, I thought that I
had attained to the truth, that I should extricate myself and
escape from this labyrinth, and that I had discovered what I so
much desired, both the movement and the use of the heart and
arteries. From that time I have not hesitated to expose my
views upon these subjects, not only in private to my friends, but
also in public, in my anatomical lectures, after the manner of the
Academy of old.

These views, as usual, pleased some more, others less ; some
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chid and calumniated me, and laid it to me as a crime that I had
dared to depart from the precepts and opinion of all Anatomists ;
others desired further explanations of the novelties, which they
said were both worthy of consideration, and might perchance be
found of signal use. At length, yielding to the requests of my
friends, that all might be made participators in my labours, and
partly moved by the envy of others, who, receiving my views
with uncandid minds and understanding them indifferently, have
essayed to traduce me publicly, I have been moved to commit
these things to the press, in order that all may be enabled to
form an opinion both of me and my labours. This step I take
all the more willingly, seeing that Hieronymus Fabricius of
Agquapendente, although he has accurately and learnedly de-
lineated almost every one of the several parts of animals in a
special work, has left the heart alone untouched. Finally, if any
use or benefit to this department of the republic of letters should
accrue from my labours, it will, perhaps, be allowed that I have
not lived idly, and, as the old man in the comedy says:

FOR never yet hath anyone attained

To suck perfection, but that time, and place,
And use, have brought addition to his knowledge ;
Or made correction, or admonished him,
That he was ignorant of much whick ke
Had thought ke knew ; or led him to reject
What ke had once esteemed of highest price.

So will it, perchance, be found with reference to the heart at this
time; or others, at least, starting hence, with the way pointed
out to them, advancing under the guidance of a happier genius,
may make occasion to proceed more fortunately, and to inquire
more accurately.
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Chapter II.

Of the Movements of the Heart, as seen in the Dissec-
tion of Living Animals.

N the first place, then, when the chest of a living animal is
laid open and the capsule that immediately surrounds the
heart is slit up or removed, the organ is seen now to move,
now to be at rest ;—there is a time when it moves, and a

time when it is at rest,

These things are more obvious in the colder animals, such as
toads, frogs, serpents, small fishes, crabs, shrimps, snails and
shell-fish. They also become more distinct in warm-blooded
animals, such as the dog and hog, if they be attentively noted
when the heart begins to flag, to move more slowly, and, as it
were, to die : the movements then become slower and rarer, the
pauses longer, by which it is made much more easy to perceive
and unravel what the movements really are,and how they are
performed. In the pause, as in death, the heart is soft, flaccid,
exhausted, lying, as it were, at rest,

In the movement, and interval in which this is accomplished,
three principal circumstances are to be noted :

1. That the heart is erected, and rises upwards to a point, so
that at this time it strikes against the breast, and the pulse is felt
externally.

2. That it is everywhere contracted, but more especially
towards the sides, so that it looks narrower, relatively longer,
more drawn together. The heart of an eel taken out of the
body of the animal and placed upon the table or the hand, shows
these particulars ; but the same things are manifest in the hearts
of small fishes and of those colder animals where the organ is
more conical or elongated.

3. The heart being grasped in the hand, is felt to become
harder during its action. Now this hardness proceeds from
tension, precisely as when the forearm is grasped, its tendons



of the Heart and Blood. 23

are perceived to become tense and resilient when the fingers are
moved.

4. It may further be observed in fishes, and the colder-blooded
animals, such as frogs, serpents, &c., that the heart, when it
moves, becomes of a paler colour, when quiescent of a deeper
blood-red colour.

From these particulars it appeared to me evident that the
movement of the heart consists in a certain universal tension—
both contraction in the line of its fibres, and constriction in every
sense. It becomes erect, hard, and of diminished size during its
action ; the movement is plainly of the same nature as that of the
muscles when they contract in the line of their sinews and fibres ;
for the muscles, when in action, acquire vigour and tenseness,
and from soft become hard, prominent and thickened : in the
same manner the heart.

We are therefore authorized to conclude that the heart, at the
moment of its action, is at once constricted on all sides, rendered
thicker in its parietes and smaller in its ventricles, and so made
apt to project or expel its charge of blood. This, indeed, is
made sufficiently manifest by the preceding fourth observation in
which we have seen that the heart, by squeezing out the blood
it contains becomes paler, and then when it sinks into repose and
the ventricle is filled anew with blood, that the deeper crimson
colour returns. But no one need remain in doubt of the fact,
for if the ventricle be pierced the blood will be seen to be forcibly
projected outwards upon each movement or pulsation when the
heart is tense.

These things, therefore, happen together or at the same instant :
the tension of the heart, the pulse of its apex, which is felt
externally by its striking against the chest, the thickening of its
parietes, and the forcible expulsion of the blood it contains by the
constriction of its ventricles,

Hence the very opposite of the opinions commonly received,
appears to be true; inasmuch as it is generally believed that
when the heart strikes the breast and the pulse is felt without,
the heart is dilated in its ventricles and is filled with blood; but
the contrary of this is the fact, and the heart, when it contracts
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[and the shock is given], is emptied. Whence the movement
which is generally regarded as the diastole of the heart, is in
truth its systole. And in like manner the intrinsic movement of
the heart is not the diastole but the systole ; neither is it in the
diastole that the heart grows firm and tense, but in the systole,
for then only, when tense, is it moved and made vigorous.

Neither is it by any means to be allowed that the heart only
moves in the line of its straight fibres, although the great
Vesalius, giving this notion countenance, quotes a bundle of
osiers bound in a pyramidal heap in illustration ; meaning, that
as the apex is approached to the base, so are the sides made to
bulge out in the fashion of arches, the cavities to dilate, the
ventricles to acquire the form of a cupping-glass and so to suck
in the blood. But the true effect of every one of its fibres is to
constringe the heart at the same time that they render it tense ;
and this rather with the effect of thickening and amplifying the
walls and substance of the crgan than enlarging its ventricles.
And, again, as the fibres run from the apex to the base, and draw
the apex towards the base, they do not tend to make the walls
of the heart bulge out in circles, but rather the contrary ; inas-
much as every fibre that is circularly disposed, tends to become
straight when it contracts; and is distended laterally and
thickened, as in the case of muscular fibres in general, when
they contract, that is, when they are shortened longitudinally, as
we see them in the bellies of the muscles of the body at large.
To all this let it be added, that not only are the ventricles con-
tracted in virtue of the direction and condensation of their walls,
but further, that those fibres, or bands, styled nerves by Aristotle,
which are so conspicuous in the ventricles of the larger animals,
and contain all the straight fibres, (the parietes of the heart con-
taining only circular ones,) when they contract simultaneously,
by an admirable adjustment all the internal surfaces are drawn
together, as if with cords, and so is the charge of blood expelled
with force.

Neither is it true, as vulgarly believed, that the heart by any
dilatation or movement of its own, has the power of drawing the
blood into the ventricles ; for when it acts and becomes tense,
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the blood is expelled ; when it relaxes and sinks together, it
receives the blood in the manner and wise which will by-and-by
be explained.

Chapter III.

Of the Movements of Arteries, as seen in the Dissec-
tion of Living Animals.

N connection with the movements of the heart these things
are further to be observed having reference to the move-
ments and pulses of the arteries:

1. At the moment that the heart contracts, and when
the breast is struck, when, in short, the organ is in its state of
systole, the arteries are dilated, yield a pulse, and are in the
state of diastole. In like manner, when the right ventricle
contracts and propels its charge of blood, the pulmonary artery
{::o(;iistended at the same time with the other arteries of the

y. .
2, When the left ventricle ceases to act, to contract, to pulsate,
the pulse in the arteries also ceases; further, when this ventricle
contracts languidly, the pulse in the arteries is scarcely percep-
tible. In like manner, the pulse in the right ventricle failing,
the pulse in the pulmonary artery ceases also.

3. Further, when an artery is divided or punctured, the blood
is seen to be forcibly propelled from the wound at the moment
the left ventricle contracts; and, again, when the pulmonary
artery is wounded, the blood will be seen spirting forth with
violence at the instant when the right ventricle contracts.

So also in fishes, if the vessel which leads from the heart to
the gills be divided, at the moment when the heart becomes
tense and contracted, at the same moment does the blood flow
with force from the divided vessel.

In the same way, when we see the blood in arteriotomy pro-
jected now to a greater, now to a less distance, and that the

4

4
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greater jet corresponds to the diastole of the artery and to the
time when the heart contracts and strikes the ribs, and is in its
state of systole, we understand that the blood is expelled by the
same movement.

From these facts it is manifest, in opposition to commonly
received opinions, that the diastole of the arteries corresponds
with the time of the heart’s systole; and that the arteries are
filled and distended by the blood forced into them by the con-
traction of the ventricles; the arteries, therefore, are distended,
because they are filled like sacs or bladders, and are not filled
because they expand like bellows. It is in virtue of one and the
same cause, therefore, that all the arteries of the body pulsate,
vig., the contraction of the left ventricle ; in the same way as
the pulmonary artery pulsates by the contraction of the right
ventricle.

Finally, that the pulses of the arteries are due to the impulses
of the blood from the left ventricle, may be illustrated by blow-
ing into a glove, when the whole of the fingers will be found to
become distended at one and the same time, and in their tension
to bear some resemblance to the pulse. For in the ratio of the
tension is the pulse of the heart, fuller, stronger, and more
frequent as that acts more vigorously, still preserving the rhythm
and volume, and order of the heart’s contractions. Nor is it to
be expected that because of the movement of the blood, the
time at which the contraction of the heart takes place, and that
at which the pulse in an artery (especially a distant one) is felt,
shall be otherwise than simultaneous: it is here the same as in
blowing up a glove or bladder; for in a plenum (as in a drum, a
long piece of timber, &v¢.), the stroke and the movement occur at
both extremities at the same time. Aristotle,* too, has said, ‘the
blood of all animals palpitates within their veins’ (meaning the
arteries), ‘and by the pulse is sent everywhere simultaneously.’
And further,} ‘thus do all the veins pulsate together and by
successive strokes, because they all depend upon the heart ; and,
as it is always in movement, so are they likewise always moving

* De Anim,, iii., cap. 9. 1 De Respir., cap. 20.
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together, but by successive movements.” It is well to observe
with Galen, in this place, that the old philosophers called the
arteries veins. '

I happened upon one occasion to have a particular case under
my care, which plainly satisfied me of this truth: A certain
person was affected with a large pulsating tumour on the right
side of the neck, called an aneurism, just at that part where the
artery descends into the axilla, produced by an erosion of the
artery itself, and daily increasing in size ; this tumour was visibly
distended as it received the charge of blood brought to it by the
artery, with each stroke of the heart : the connection of parts was
obvious when the body of the patient came to be opened after
his death. The pulse in the corresponding arm was small, in
consequence of the greater portion of the blood being diverted
into the tumour and so intercepted.

Whence it appears that wherever the movement of the blood
through the arteries is impeded, whether it be by compression
or infarction, or interception, there do the remote divisions of
the arteries beat less forcibly, seeing that theé pulse of the arteries
is nothing more than the impulse or shock of the blood in these
vessels.

Chapter IV.

Of the Movement of the Heart and its Auricles, as
seen in the Bodies of Lsving Animals.

ESIDES the movements already spoken of, we have still
to consider those that appertain to the auricles.
Caspar Bauhin and Jokn Riolan* most learned men
and skilful Anatomists, inform us, from their observa-
tions, that if we carefully watch the movements of the heart in
the vivisection of an animal, we shall perceive four movements

* Bauhin, lib. ii., cap. 21. Riolan, lib. viii., cap. 1.
4—2
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distinct in time and in place, two of which are proper to the
auricles, two to the ventricles. With all deference to such
authority, I say that there are four movements distinct in point of
place, but not of time ; for the two auricles move together, and
so also do the two ventricles, in such wise that though the places
be four, the times are only two. And this occurs in the following
manner :

There are, as it were, two movements going on together ; one
of the auricles, another of the ventricles ; these by no means
taking place simultaneously, but the movement of the auricles
preceding, that of the heart following ; the movement appearing
to begin from the auricles and to extend to the ventricles. When
all things are becoming languid, and the heart is dying, as also
in fishes and the colder blooded animals, there is a short pause
between these two movements, so that the heart aroused, as it were,
appears to respond to the movement, now more quickly, now more
tardily ; and at length, when near to death, it ceases to respond by
its proper movement, but seems, as it were, to nod the head, and
is so slightly moved that it appears rather to give signs of move-
ment to the pulsating auricle, than actually to move. The heart,
therefore, ceases to pulsate sooner than the auricles, su that the
auricles have been said to outlive it, the left ventricle ceasing to
pulsate first of all ; then its auricle, next the right ventricle ; and,
finally, all the other parts being at rest and dead, as Ga/en long
since observed, the right auricle still continues to beat ; life,
therefore, appears to linger longest in the right auricle. Whilst
the heart is gradually dying, it is sometimes seen to reply, after
two or three contractions of the auricles, roused as it were to
action, and making a single pulsation, slowly, unwillingly, and
with an effort.

But this especially is to be noted, that after the heart has
ceased to beat, the auricles however still contracting, a finger
placed upon the ventricles perceives the several pulsations of the
auricles, precisely in the same way and for the same reason, as
we have said, that the pulses of the ventricles are felt in the
arteries, to wit, the distension produced by the jet of blood. And
if at this time, the auricles alone pulsating, the point of the heart
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be cut off with a pair of scissors, you will perceive the blood
flowing out upon each contraction of the auricles. Whence it is
manifest that the blood enters the ventricles, not by any attrac-
tion or dilatation of the heart, but by being thrown into them by
the pulses of the auricles.

And here I would observe, that whenever I speak of pulsa-
tions as occurring in the auricles or ventricles, I mean contrac-
tions: first the auricles contract, and then and subsequently the
heart itself contracts. When the auricles contract they are seen
to become whiter, especially where they contain but little blood ;
but they are filled as magazines or resevoirs of the blood, which
is tending spontaneously and, by its movement in the veins, under
pressure towards the centre; the whiteness indicated is most
conspicuous towards the extremities or edges of the auricles at
the time of their contractions.

In fishes and frogs, and other animals which have hearts with
but a single ventricle, and for an auricle have a kind of bladder
much distended with blood, at the base of the organ, you may
very plainly perceive this bladder contracting first, and the con-
traction of the heart or ventricle following afterwards.

But I think it right to describe what I have observed of an
opposite character: the heart of an eel, of several fishes, and
even of some [of the higher] animals taken out of the body,
pulsates without auricles ; nay, if it be cut in pieces the several
parts may still be seen contracting and relaxing; so that in
these creatures the body of the heart may be seen pulsating and
palpitating, after the cessation of all movement in the auricle. But
is not this perchance peculiar to animals more tenacious of life,
whose radical moisture is more glutinous, or fat and sluggish,
and less readily soluble? The same faculty indeed appears in
the flesh of eels, which even when skinned and embowelled, and
cut into pieces, are still seen to move.

Experimenting with a pigeon upon one occasion, after the
heart had wholly ceased to pulsate, and the auricles too had
become motionless, I kept my finger wetted with saliva and
warm for a short time upon the heart, and observed, that under
the influence of this fomentation it recovered new strength and
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life, so that both ventricles and auricles pulsated, contracting
and relaxing alternately, recalled as it were from death to life.

Besides this, however, I have occasionally observed, after the
heart and even its right auricle had ceased pulsating—when it
was n articulo mortis in short—that an obscure movement, an
undulation or palpitation, remained in the blood itself, which was
contained in the right auricle, this being apparent so long as it
was imbued with heat and spirit. And indeed a circumstance
of the same kind is extremely manifest in the course of the
generation of animals, as may be seen in the course of the first
seven days of the incubation of the chick: A drop of blood
makes its appearance which palpitates, as Aréstotle had already
observed ; from this, when the growth is further advanced and
the chick is fashioned, the auricles of the heart are formed,
which pulsating henceforth give constant signs of life. When
at length, and after the lapse of a few days, the outline of the
body begins to be distinguished, then is the ventricular part of
the heart also produced ; but it continues for a time white and
apparently bloodless, like the rest of the animal ; neither does it
pulsate or give signs of movement. I have seen a similar condi-
tion of the heart in the human feetus about the beginning of the
third month, the heart being then whitish and bloodless, although
its auricles contained a considerable quantity of purple blood.
In the same way in the egg, when the chick was formed and had
increased in size, the heart too increased and acquired ventricles,
which then began to receive and to transmit blood.

And this leads me to remark, that he who inquires very par-
ticularly into this matter will not conclude that the heart, as a
whole, is the primum vivens, ultimum moriens—the first part to
live, the last to die—but rather its auricles, or the part which
corresponds to the auricles in serpents, fishes, &c, which both
lives before the heart and dies after it.

Nay, has not the blood itself or spirit an obscure palpitation
inherent in it, which it has even appeared to me to retain after
death? and it seems very questionable whether or not we are
to say that life begins with the palpitation or beating of the
heart. The seminal fluid of all animals—the prolific spirit, as
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Apristotle observed, leaves their body with a bound and like a
living thing ; and nature in death, as Arsstotle® further remarks,
retracing her steps, reverts to where she had set out, and returns
at the end of her course to the goal whence she had started.
As animal generation proceeds from that which is not animal,
entity from nonentity, so, by a retrograde course, entity, by
corruption, is resolved into nonentity ; whence that in animals,
which was last created, fails first ; and that which was first, fails
last.

1 have also observed, that almost all animals have truly a
heart, not the larger creatures only, and those that have red
blood, but the smaller, and pale-blooded ones also, such as
slugs, snails, scallops, shrimps, crabs, crayfish, and many others;
nay, even in wasps, hornets, and flies, I have, with the aid of a
magnifying glass, and at the upper part of what is called the
tail, both seen the heart pulsating myself, and shown it to many
others.

But in the pale-blooded tribes the heart pulsates sluggishly
and deliberately, contracting slowly as in animals that are
moribund, a fact that may readily be seen in the snail, whose
heart will be found at the bottom of that orifice in the right side
of the body which is seen to be opened and shut in the course
of respiration, and whence saliva is disharged, the incision being
made in the upper aspect of the body, near the part which
corresponds with the liver.

This, however, is to be observed: that in winter and the
colder season, exsanguine animals, such as the snail, show
no pulsations; they seem rather to live after the manner of
vegetables, or of those other productions which are therefore
designated plant-animals.

It is also to be noted that all animals which have a heart,
have also auricles, or something analogous to auricles; and
further, that wherever the heart has a double ventricle there are
always two auricles present, but not otherwise. If you turn to
the production of the chick #n owvo, however, you will find at

* De Motu Animal,, cap. 8.
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first no more than a vesicle or auricle, or pulsating drop of
blood ; it is only by and by, when the development has made
some progress, that the heart is fashioned : even so in certain
animals not destined to attain to the highest perfection in their
organization, such as bees, wasps, snails, shrimps, crayfish, &.,
we find only a certain pulsating vesicle, like a sort of red or
white palpitating point, as the beginning or principle of their
life.

We have a small shrimp in these countries, which is taken in
the Thames and in the sea, the whole of whose body is trans-
parent ; this creature, placed in a little water, has frequently
afforded myself and particular friends an opportunity of observing
the movements of the heart with the greatest distinctness, the
external parts of the body presenting no obstacle to our view, but
the heart being perceived as though it had been seen through a
window. .

I have also observed the first rudiments of the chick in the
course of the fourth or fifth day of the incubation, in the guise
of a little cloud, the shell having been reinoved and the egg
immersed in clear tepid water. In the midst of the cloudlet in
question there was a bloody point so small that it disappeared
during the contraction and escaped the sight, but in the relaxa-
tion it reappeared again, red and like the point of a pin; so that
betwixt the visible and invisible, betwixt being and not being,
as it were, it gave by its pulses a kind of representation of the
commencement of life.

Chapter V.

Of the Movement, Action, and Office of the Heart.
FROM these and other observations of a similar nature, I

am persuaded it will be found that the movement of the
heart is as follows:
First of all, the auricle contracts, and in the course of
its contraction forces the blood, (which it contains in ample
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quantity as the head of the veins, the store-house and cistern of
the blood,) into the ventricle, which being filled, the heart raises
itself straightway, makes all its fibres tense, contracts the ven-
tricles, and performs a beat, by which beat it immediately sends
the blood supplied to it by the auricle into the arteries. The
right ventricle sends its charge into the lungs by the vessel which
is called vena arteriosa, but which, in structure and function, and
all other respects, is an artery. The left ventricle sends its
charge into the aorta, and through this by the arteries to the
body at large.

These two movements, one of the ventricles, the other of the
auricles, take place consecutively, but in such a manner that
there is a kind of harmony or rhythm preserved between them,
the two concurring in such wise that but one movement is ap-
parent, especially in the warmer-blooded animals, in which the
movements in question are rapid. Nor is this for any other
reason than it is in a piece of machinery, in which, though one
wheel gives movement to another, yet all the wheels seem to
move simultaneously ; or in that mechanical contrivance which
is adapted to firearms, where the trigger being touched, down
comes the flint, strikes against the steel, produces a spark, which
falling among the powder, ignites it, upon which the flame ex-
tends, enters the barrel, causes the explosion, propels the ball,
and the mark is attained—all of which incidents, by reason of
the celerity with which they happen, seem to take place in the
twinkling of an eye. So also in deglutition : by the elevation of
the root of the tongue, and the compression of the mouth, the
food or drink is pushed into the fauces, when the larynx is closed
by its muscles and by the epiglottis. The pharynx is then raised
and opened by its muscles in the same way as a sac that is to
be filled is lifted up, and its mouth dilated. Upon the mouthful
being received, it is forced downwards by the transverse muscles,
and then carried further by the longitudinal ones, Yet all these
movements, though executed by different and distinct organs,
are performed harmoniously, and in such order, that they seem
to constitute but a single movement and act, which we call
deglutition.,
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Even so does it come to pass with the movements and action of
the heart, which constitute a kind of deglutition, a transfusion of
the blood from the veins to the arteries. And if anyone, bearing
these things in mind, will carefully watch the movements of the
heart in the body of a living animal, he will perceive not only all
the particulars I have mentioned, viz., the heart becoming erect,
and making one continuous movement with its auricles ; but
further, a certain obscure undulation and lateral inclination in
the direction of the axis of the right ventricle, as if twisting itself
slightly in performing its work, And indeed everyone may see,
when a horse drinks, that the water is drawn in and transmitted
to the stomach at each movement of the throat, which move-
ment produces a sound and yields a pulse both to the ear and
the touch ; in the same way it is with each movement of the heart,
when there is the delivery of a quantity of blood from the veins
to the arteries, a pulse takes place, and can be heard within the
chest. :

The movement of the heart, then, is entirely of this description,
and the one action of the heart is the transmission of the blood
and its distribution, by means of the arteries, to the very ex-
tremities of the body; so that the pulse which we feel in the
arteries is nothing more than the impulse of the blood derived
from the heart.

Whether or not the heart, besides propelling the blood, giving

it movement locally, and distributing it to the body, adds any-
thing else to it—heat, spirit, perfection—must be inquired into
by and by, and decided upon other grounds. So much may
suffice at this time, when it is shown that by the action of the
heart the blood is transfused through the ventricles from the
veins to the arteries, and distributed by them to all parts of the
body.
The above, indeed, is admitted by all, both from the structure
of the heart and the arrangement and action of its valves. But
still they are like persons purblind or groping about in the dark,
for they give utterance to various, contradictory, and incoherent
sentiments, delivering many things upon conjecture, as we have
already shown,
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The grand cause of doubt and error in this subject appears to
me to have been the intimate connection between the heart and
the lungs. When men saw both the pulmonary artery and the
pulmonary veins losing themselves in the lungs, of course it
became a puzzle to them to know how or by what means the
right ventricle should distribute the blood to the body, or the
left draw it from the ven@ cave. This fact is borne witness to by
Galen, whose words, when writing against Erasistratus in regard
to the origin and use of the veins and the coction of the blood,
are the following :* ¢ You will reply,’ he says, ‘ that the effect is
so ; that the blood is prepared in the liver, and is thence trans-
ferred to the heart to receive its proper form and last perfection ;
a statement which does not appear devoid of reason; for no great
and perfect work is ever accomplished at a single effort, or
receives its final polish from one instrument. But if this be
actually so, then show us another vessel which draws the abso-
lutely perfect blood from the heart, and distributes it as the
arteries do the spirits over the whole body.” Here, then, is a
reasonable opinion not allowed, because, forsooth, besides not
seeing the true means of transit, he could not discover the vessel
lv;hkh should transmit the blood from the heart to the body at

rge |

But had anyone been there in behalf of Erasistratus, and of
that opinion which we now espouse, and which Galen himself
acknowledges in other respects consonant with reason, to have
pointed to the aorta as the vessel which distributes the blood
from the heart to the rest of the body, I wonder what would
have been the answer of that most ingenious and learned man ?
Had he said that the artery transmits spirits and not blood, he
would indeed sufficiently have answered Erasistratus, who
imagined that the arteries contained nothing but spirits; but
then he would have contradicted himself, and given a foul denial
to that for which he had keenly contended in his writings
against this very Erasistratus, to wit, that blood in substance
is contained in the arteries, and not spirits; a fact which he

* De Placitis Hippocratis et Platonis, vi.
5—2
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demonstrated not only by many powerful arguments, but by
experiments.

But if the divine Galen will here allow, as in other places he
does, ‘that all the arteries of the body arise from the great artery,
and that this takes its origin from the heart; that all these
vessels naturally contain and carry blood ; that the three semi-
lunar valves situated at the orifice of the aorta prevent the return
of the blood into the heart, and that nature never connected
them with this, the most noble viscus of the body, unless for
some most important end ; if, I say, this Father of Physic con-
cedes all these things—and I quote his own words—I do not see
how he can deny that the great artery is the very vessel to carry
the blood, when it has attained its highest term of perfection,
from the heart for distribution to all parts of the body. Or
would he perchance still hesitate, like all who have come after
him, even to the present hour, because he did not perceive the
route by which the blood was transferred from the veins to the
arteries, in consequence, as I have already said, of the intimate
connection between the heart and the lungs? And that this
difficulty puzzled Anatomists not a little, when in their dissec-
tions they found the pulmonary artery and left ventricle full of
thick, black, and clotted blood, plainly appears, when they felt
themselves compelled to affirm that the blood made its way
from the right to the left ventricle by percolating through the
septum of the heart. But this fancy I have already refuted. A
new pathway for the blood must therefore be prepared and
thrown open, and being once exposed, no further difficulty will,
I believe, be experienced by anyone in admitting what I have
already proposed in regard to the pulse of the heart and arteries,
viz., the passage of the blood from the veins to the arteries,
and its distribution to the whole of the body by means of these
vessels,
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Chapter V1.

Of the Course by which the Blood is carried from the
Vena Cava into the Arteries, or from the Rtg/zt into
the Left Ventricle of the Heart.

INCE the intimate connection of the heart with the lungs,
which is apparent in the human subject, has been the
probable cause-of the errors that have been committed
on this point, they plainly do amiss who, pretending to

speak of the parts of animals generally, as Anatomists for the
most part do, confine their researches to the human body alone,
and that when it is dead. They obviously do not act otherwise
than he who, having studied the forms of a single commonwealth,
should set about the composition of a general system of polity ;
or who, having taken cognizance of the nature of a single field,
should imagine that he had mastered the science of agriculture ;
or who, upon the ground of one particular proposition, should
proceed to draw general conclusions.

Had Anatomists only been as conversant with the dissection
of the lower animals as they are with that of the human body,
the matters that have hitherto kept them in a perplexity of
doubt would, in my opinion, have met them freed from every
kind of difficulty.

And first, in fishes, in which the heart consists of but a single
ventricle, being devoid of lungs, the thing is sufficiently manifest.
Here the sac, which is situated at the base of the heart, and is
the part analogous to the auricle in man, plainly forces the
blood into the heart, and the heart, in its turn, conspicuously
transmits it by a pipe or artery, or vessel analogous to an artery ;
these are facts which are confirmed by simple ocular inspection,
as well as by a division of the vessel, when the blood is seen to
be projected by each pulsation of the heart.

The same thing is also not difficult of demonstration in those
animals that have, as it were, no more than a single ventricle to
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the heart, such as toads, frogs, serpents, and lizards, which have
lungs in a certain sense, as they have a voice. I have many
observations by me on the admirable structure of the lungs of
these animals, and matters appertaining, which, however, I
cannot introduce in this place. Their anatomy plainly shows
us that the blood is transferred in them from the veins to the
arteries in the same manner as in higher animals, vis., by the
action of the heart; the way, in fact, is patent, open, manifest ;
there is no difficulty, no room for doubt about it; for in them
the matter stands precisely as it would in man, were the septum
of his heart perforated or removed, or one ventricle made out of
two ; and this being the case, I imagine that no one will doubt
as to the way by which the blood may pass from the veins into
the arteries.

But as there are actually more animals which have no lungs
than there are furnished with them, and in like manner a greater
number which have only one ventricle than there are with two,
it is open to us to conclude, judging from the mass or multitude
of living creatures, that for the major part, and generally, there
is an open way by which the blood is transmitted from the
veins through the sinuses or cavities of the heart into the
arteries.

I have, however, cogitating with myself, seen further, that the
same thing obtained most obviously in the embryos of those
animals that have lungs; for in the feetus the four vessels belong-
ing to the heart, vis., the vena cava, the pulmonary artery, the
pulmonary vein, and the great artery or aorta, are all connected
otherwise than in the adult; a fact sufficiently known to every
Anatomist. The first contact and union of the vena cava with
the pulmonary veins, which occurs before the cava opens properly
into the right ventricle of the heart, or gives off the coronary
vein, a little above its escape from the liver, is by a lateral
anastomosis ; this is an ample foramen of an oval form, com-
municating between the cava and the pulmonary vein, so that the
blood is free to flow in the greatest abundance by that foramen
from the vena cava into the pulmonary vein, and left auricle, and
from thence into the left ventricle. Further, in this foramen
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ovale, from that part which regards the pulmonary vein, there is
a thin tough membrane, larger than the opening, extended like
an operculum or cover; this membrane in the adult blocking up
the foramen, and adhering on all sides, finally closes it up, and
almost obliterates every trace of it. In the foetus, however, this
membrane is so contrived that falling loosely upon itself, it
permits a ready access to the lungs and heart, yielding a passage
to the blood which is streaming from the cava, and hindering
the tide at the same time from flowing back into that vein. All
things, in short, permit us to believe that in the embryo the
blood must constantly pass by this foramen from the vena cava
into the pulmonary vein, and from thence into the left auricle of
the heart ; and having once entered there, it can never regur-
gitate,

Another union is that by the pulmonary artery, and is effected
when that vessel divides into two branches after its escape from
the right ventricle of the heart. It is as if to the two trunks
already mentioned a third were superadded, a kind of arterial
canal, carried obliquely from the pulmonary artery, to perforate
and terminate in the great artery or aorta. So that in the dis-
section of the embryo, as it were, two aortas, or two roots of the
great artery appear springing from the heart. This canal shrinks
gradually after birth, and after a time becomes withered, and
finally almost removed, like the umbilical vessels.

The arterial canal contains no membrane or valve to direct or
impede the flow of blood in this or in that direction: for at the
root of the pulmonary artery, of which the arterial canal is the
continuation in the fcetus, there are three semilunar valves,
which open from within outwards, and oppose no obstacle to
the blood flowing in this direction or from the right ventricle
into the pulmonary artery and aorta; but they prevent all re-
gurgitation from the aorta or. pulmonic vessels back upon the
right ventricle; closing with perfect accuracy, they oppose an
effectual obstacle to everything of the kind in the embryo. So
that there is also reason to believe that when the heart contracts,
the blood is regularly propelled by the canal or passage indicated
from the right ventricle into the aorta,
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What is commonly said in regard to these two great communi-
cations, to wit, that they exist for the nutrition of the lungs, is
both improbable and inconsistent ; seeing that in the adult they
are closed up, abolished, and consolidated, although the lungs,
by reason of their heat and movement, must then be presumed
to require a larger supply of nourishment. The same may be
said in regard to the assertion that the heart in the embryo does
not pulsate, that it neither acts nor moves, so that nature was
forced to make these communications for the nutrition of the
lungs. This is plainly false; for simple inspection of the in-
cubated egg, and of embryos just taken out of the uterus, shows
that the heart moves in them precisely as in adults, and that
nature feels no such necessity. I have myself repeatedly seen
these motions, and Arsstotle is likewise witness of their reality.
¢ The pulse,’ he observes, ‘inheres in the very constitution of the
heart, and appears from the beginning, as is learned both from
the dissection of living animals and the formation of the chick
in the egg.’* But we further observe, that the passages in ques-
tion are not only pervious up to the period of birth in man, as
well as in other animals, as Anatomists in general have described
them, but for several months subsequently, in some indeed for
several years, not to say for the whole course of life; as, for
example, in the goose, snipe, and various birds, and many of the
smaller animals. And this circumstance it was, perhaps, that
imposed upon Botallus, who thought he had discovered a new
passage for the blood from the vena cava into the left ventricle
of the heart ; and I own that when I met with the same arrange-
ment in one of the larger members of the mouse family, in the
adult state, I was myself at first led to something of a like con-
clusion,

From this it will be understood that in the human embryo,
and in the embryos of animals in which the communications are
not closed, the same thing happens, namely, that the heart by
its movement propels the blood by obvious and open passages
from the vena cava into the aorta through the cavities of both the

* Lib. de Spiritu, cap. v.
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ventricles ; the right one receiving the blood from the auricle,
and propelling it by the pulmonary artery, and its continuation,
named the ductus arteriosus, into the aorta; the left, in like
manner, charged by the contraction of its auricle, which has re-
ceived its supply through the foramen ovale from the vena cava,
contracting, and projecting the blood through the root. of the
aorta into the trunk of that vessel. '

In embryos, consequently, whilst the lungs are yet in a state
of inaction, performing no function, subject to no movement any
more than if they had not been present, Nature uses the two
ventricles of the heart as if they formed but one, for the trans-
mission of the blood. The condition of the embryos of those
animals which have lungs, whilst these organs are yet in abeyance
and not employed, is the same as that of those animals which
have no lungs.

So it clearly appears in the case of the fcetus, that the heart
by its action transfers the blood from the vena cava into the
aorta, and that by a route as obvious and open, as if in the adult
the two ventricles were made to communicate by the removal
of their septum. We therefore find that in the greater number
of animals, in all, indeed, at a certain period of their existence,
the channels for the transmission of the blood through the heart
are conspicuous, But we have still to inquire why in some
creatures—those, namely, that have warm blood, and that have
attained to the adult age, man among the number—we should
not conclude that the same thing is accomplished through the
substance of the lungs, which in the embryo, and at a time when
the function of these organs is in abeyance, nature effects by the
direct passages described, and which, indeed, she seems com-
pelled to adopt through want of a passage by the lungs; or why
it should be better (for Nature always does that which is best)
that she should close up the various open routes which she had
formerly made use of in the embryo and fcetus, and still uses in
all other animals, Not only does she thereby open up no new
apparent channels for the passage of the blood, but she even
closes those which formerly existed.

And now the discussion is brought to this point, thg.t they
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who inquire into the ways by which the blood reaches the left
ventricle of the heart and pulmonary veins from the vena cava,
will pursue the wisest course if they seek by dissection to dis-
cover the causes why in the larger and more perfect animals of
mature age, Nature has rather chosen to make the blood percolate
the parenchyma of the lungs, than as in other instances chosen
a direct and obvious course—for I assume that no other path or
mode of transit can be entertained. It must be because the
larger and more perfect animals are warmer, and when adult
their heat greater—ignited, as I might say, and requiring to be
damped or mitigated, that the blood is sent through the lungs,
in order that it may be tempered by the air that is inspired, and
prevented from boiling up, and so becoming extinguished, or
something else of the sort. But to determine these matters, and
explain them satisfactorily, were to enter on a speculation in -
regard to the office of the lungs and the ends for which they
exist. Upon such a subject, as well as upon what pertains to
respiration, to the necessity and use of the air, &¢, as also to
the variety and diversity of organs that exist in the bodies of
animals in connection with these matters, although I have made
a vast number of observations, I shall not speak till I can more
conveniently set them forth in a treatise apart, lest I should be
held as wandering too wide of my present purpose, which is the
use and movement of the heart, and be charged with speaking of
things beside the question, and rather complicating and quitting
than illustrating it. And now, returning to my immediate subject,
I go on with what yet remains for demonstration, v#s., that in
the more perfect and warmer adult animals, and man, the blood
passes from the right ventricle of the heart by the pulmonary
artery, into the lungs, and thence by the pulmonary veins into
the left auricle, and from there into the left ventricle of the heart.
And, first, I shall show that this may be so, and then I shall
prove that it is so in fact.




of the Heart and Blood. 43

Chapter VII.

The Blood passes through the Substance of the Lungs
Srom the Right Ventricle of the Heart into the Pul-
monary Veins and Left Ventricle.

THAT this is possible, and that there is nothing to pre-

vent it from being so, appears when we reflect on the

way in which water permeating the earth produces

springs and rivulets, or when we speculate on the
means by which the sweat passes through the skin, or the urine
through the substance of the kidneys. It is well known that
persons who use the Spa waters, or those of La Madonna, in
the territories of Padua, or others of an acidulous or vitriolated
nature, or who simply swallow drinks by the gallon, pass all off
again within an hour or two by the bladder. Such a quantity
of liquid must take some short time in the concoction : it must
pass through the liver ; it is allowed by all that the juices of the
food we consume pass twice through this organ in the course of
the day; it must flow through the veins, through the tissue of
the kidneys, and through the ureters into the bladder.

To those, therefore, whom I hear denying that the blood, aye,
the whole mass of the blood may pass through the substance of
the lungs, even as the nutritive juices percolate the liver, assert-
ing such a proposition to be impossible, and by no means to be
entertained as credible, I reply, with the poet, that they are of
that race of men who, when they will, assent full readily, and
when they will not, by no manner of means; who, when their
assent is wanted, fear, and when it is not, fear not to give it.

The substance of the liver is extremely dense, so is that of
the kidney ; the lungs, however, are of a much looser texture,
and if compared with the kidneys are absolutely spongy. In
the liver there is no forcing, no impelling power ; in the lungs
the blood is forced on by the pulse of the right ventricle, the
necessary effect of whose impulse is the distension of the vessels

6—2
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and pores of the lungs. And then the lungs, in respiration, are
perpetually rising and falling ; movements, the effect of which
must needs be to open and shut the pores and vessels, precisely
as in the case of a sponge, and of parts having a spongy structure,
when they are alternately compressed and again are suffered to
expand. The liver, on the contrary, remains at rest, and is never
seen to be dilated or constricted. Lastly, if no one denies the
possibility of the whole of the ingested juices passing through
the liver, in man, oxen, and the larger animals generally, in order
to reach the vena cava, for this reason, that if nourishment is to
continue, these juices must needs get into the veins, and there
is no other way but the one indicated, why should not the same
arguments be held of avail for the passage of the blood in adults
through the lungs? Why not maintain, with Columbus, that
skilful and learned Anatomist, that it must be so from the
capacity and structure of the pulmonary vessels, and from the
fact of the pulmonary veins and ventricle corresponding with
them, being always found to contain blood, which must needs
have come from the veins, and by no other passage save
through the lungs? Columbus, and we also, from what precedes,
from dissections, and other arguments, conceive the thing to be
clear, But as there are some who admit nothing unless upon
authority, let them learn that the truth I am contending for can
be confirmed from Galen’s own words, namely, that not only
may the blood be transmitted from the pulmonary artery into
the pulmonary veins, then into the left ventricle of the heart,
and from thence into the arteries of the body, but that this is
effected by the ceaseless pulsation of the heart and the move-
ment of the lungs in breathing.

There are, as everyone knows, three sigmoid or semilunar
valves situated at the orifice of the pulmonary artery, which
effectually prevent the blood sent into the vessel from returning
into the cavity of the heart. Now Galen, explaining the uses
of these valves, and the necessity for them, employs the follow-
ing language :* ‘ There is everywhere a mutual anastomosis and

* De Usu partium, lib. vi,, cap. 1 o.
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inosculation of the arteries with the veins, and they severally
transmit both blood and spirit, by certain invisible and un-
doubtedly very narrow passages. Now if the mouth of the
pulmonary artery had stood in like manner continually open,
and Nature had found no contrivance for closing it when requisite,
and opening it again, it would have been impossible that the
blood could ever have passed by the invisible and delicate mouths,
during the contractions of the thorax, into the arteries ; for all
things are not alike readily attracted or repelled ; but that which
is light is more readily drawn in, the instrument being dilated,
and forced out again when it is contracted, than that which is
heavy ; and in like manner is anything drawn more rapidly along
an ample conduit, and again driven forth, than it is through a
narrow tube. But when the thorax is contracted, the pulmonary
veins, which are in the lungs, being driven inwardly, and power-
fully compressed on every side, immediately force out some of
the spirit they contain, and at the same time assume a certain
portion of blood by those subtle mouths; a thing that could
never come to pass were the blood at liberty to flow back into
the heart through the great orifice of the pulmonary artery. But
its return through this great opening being prevented, when it is
compressed on every side, a certain portion of it distils into the
pulmonary veins by the minute orifices mentioned.” And shortly
afterwards, in the very next chapter, he says: ‘ The more the
thorax contracts, the more it strives to force out the blood, the
more exactly do these membranes (vsz., the semilunar valves)
close up the mouth of the vessel, and suffer nothing to regurgi-
tate” The same fact he has also alluded to in a preceding part
of the tenth chapter: ‘ Were there no valves, a three-fold incon-
venience would result, so that the blood would then perform this
lengthened course in vain; it would flow inwards during the
diastoles of the lungs, and fill all their arteries; but in the
systoles, in the manner of the tide, it would ever and anon, like
the Euripus, flow backwards and forwards by the same way,
with a reciprocating movement, which would nowise suit the blood.
This, however, may seem a matter of little moment ; but if it
meantime appear that the function of respiration suffer, then I
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think it would be looked upon as no trifle, &¢.” Shortly after-
wards he says: ‘And then a third inconvenience, by no means
to be thought lightly of, would follow, were the blood moved
backwards during the expirations, had not our Maker instituted
those supplementary membranes.” Whence in the eleventh
chapter, he concludes: ¢ That they (the valves) have all a common
use, and that it is to prevent regurgitation or backward move-
ment ; each, however, having a proper function, the one set
drawing matters from the heart, and preventing their return, the
other drawing matters into the heart, and preventing their escape
from it. For Nature never intended to distress the heart with
needless labour, neither to bring aught into the organ which it
had been better to have kept away, nor to take from it again
aught which it was requisite should be brought. Since, then,
there are four orifices in all, two in either ventricle, one of these
induces, the other educes’ And again he says: ¢Further, since
there is one vessel, which consists of a simple covering im-
planted in the heart, and another, which is double, extending
from it, (Galen is here speaking of the right side of the heart,
but I extend his observations to the left side also,) a kind of
reservoir had to be provided, to which both belonging, the blood
should be drawn in by one, and emitted by the other.’

This argument Ga/en adduces for the transit of the blood by
the right ventricle from the vena cava into the lungs; but we
can use it with still greater propriety, merely changing the terms,
for the passage of the blood from the veins through the heart into
the arteries. From Galen, however, that great man, that Father
of Physic, it clearly appears that the blood passes through the
lungs from the pulmonary artery into the minute branches of
the pulmonary veins, urged to this both by the pulses of the
heart and by the movements of the lungs and thorax; that the
heart, moreover, is incessantly receiving and expelling the blood
by and from its ventricles, as from a magazine or cistern, and for
this end it is furnished with four sets of valves, two serving for
the induction and two for the eduction of the blood, lest, like the
Euripus, it should be incommodiously sent hither and thither, or
flow back into the cavity which it should have quitted, or quit the
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part where its presence was required, and so the heart might be
oppressed with labour in vain, and the office of the lungs be
interfered with.* Finally, our position that the blood is con-
tinually permeating from the right to the left ventricle, from the
vena cava into the aorta, through the porous structure of the
lungs, plainly appears from this, that since the blood is inces-
santly sent from the right ventricle into the lungs by the pul-
monary artery, and in like manner is incessantly drawn from
the lungs into the left ventricle, as appears from what precedes
and the position of the valves, it cannot do otherwise than pass
through continuously. And then, as the blood is incessantly
flowing into the right ventricle of the heart, and is continually
passed out from the left, as appears in like manner, and as is
obvious both to sense and reason, it is impossible that the blood
can do otherwise than pass continually from the vena cava into
the aorta.

Dissection consequently shows distinctly what takes place in
the majority of animals, and indeed in all, up to the period of
their maturity; and that the same thing occurs in adults is
equally certain, both from Galen’s words, and what has already
been said, only that in the former the transit is effected by open
and obvious passages, in the latter by the hidden porosities of
the lungs and the minute inosculations of vessels. It therefore
appears that, although one ventricle of the heart, the left to wit,
would suffice for the distribution of the blood over the body, and
its eduction from the vena cava, as indeed is done in those
creatures that have no lungs, Nature, nevertheless, when she
ordained that the same blood should also percolate the lungs,
saw herself obliged to add the right ventricle, the pulse of which
should force the blood from the vena cava through the lungs
into the cavity of the left ventricle. In this way, it may be said
that the right ventricle is made for the sake of the lungs, and
for the transmission of the blood through them, not for their
nutrition ; for it were unreasonable to suppose that the lungs

* See the Commentary of the learned Hofmann upon the Sixth Book of

Galen, ‘ De Usu partium,’ a work which I first saw after I had written what
precedes.
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should require so much more copious a supply of nutriment, and
that of so much purer and more spirituous a nature as coming
immediately from the ventricle of the heart, than either the brain
with its peculiarly pure substance, or the eyes with their lustrous
and truly admirable structure, or the flesh of the heart itself,
which is more suitably nourished by the coronary artery.

Chapter VIII.

Of the Quantity of Blood passing through the Heart
Jrom the Veins to the Arteries; and of the Circular
Movement of the Blood.

HUS far I have spoken of the passage of the blood
from the veins into the arteries, and of the manner in
which it is transmitted and distributed by the action
of the heart; points to which some, moved either by

the authority of Galen or Columbus, or the reasonings of others,
will give in their adhesion. But what remains to be said upon
the quantity and source of the blood which thus passes, is of a
character so novel and unheard-of that I not only fear injury to
myself from the envy of a few, but I tremble lest I have man-
kind at large for my enemies, so much doth wont and custom
become a second nature. Doctrine once sown strikes deeply its
root, and respect for antiquity influences all men. Still the die
is cast, and my trust is in my love of truth, and the candour of
cultivated minds. And sooth to say, when I surveyed my mass
of evidence, whether derived from vivisections, and my various
reflections on them, or from the study of the ventricles of the
heart and the vessels that enter into and issue from them, the
symmetry and size of these conduits,—for Nature doing nothing
in vain, would never have given them so large a relative size
without a purpose,—or from observing the arrangement and
intimate structure of the valves in particular, and of the other
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parts of the heart in general, with many things besides, I fre-
quently and seriously bethought me and long revolved in my mind,
what might be the quantity of blood which was transmitted, in
how short a time its passage might be effected,and the like. But
not finding it possible that this could be supplied by the juices
of the ingested aliment without the veins on the one hand be-
coming drained, and the arteries on the other getting ruptured
through the excessive charge of blood, unless the blood should
somehow find its way from the arteries into the veins, and so
return to the right side of the heart; I began to think whether
there might not be A MOVEMENT, AS IT WERE, IN A
CIRCLE. Now thisI afterwards found to be true ; and I finally
saw that the blood, forced by the action of the left ventricle into
the arteries, was distributed to the body at large, and its several
parts, in the same manner as it is sent through the lungs, im-
pelled by the right ventricle into the pulmonary artery, and that
it then passed through the veins and along the vena cava, and so
round to the left ventricle in the manner already indicated. This
movement we may be allowed to call circular, in the same way
as Aristotle says that the air and the rain emulate the circular
movement of the superior bodies; for the moist earth, warmed
by the sun, evaporates ; the vapours drawn upwards are con-
densed, and descending in the form of rain, moisten the earth
again. By this arrangement are generations of living things
produced ; and in like manner are tempests and meteors engen-
dered by the circular movement, and by the approach and reces-
sion of the Sun.

And similarly does it come to pass in the body, through the
movement of the blood, that the various parts are nourished,
cherished, quickened by the warmer, more perfect, vaporous,
spirituous, and, as I may say, alimentive blood ; which, on the
other hand, owing to its contact with these parts, becomes cooled,
coagulated, and, so to speak, effete. It then returns to its
sovereign the heart, as if to its source, or to the inmost home of
the body, there to recover its state of excellence or perfection.
Here it renews its fluidity, natural heat, and becomes powerful,
fervid, a kind of treasury of life, and impregnated with spirits,

7
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it might be said with balsam. Thence it is again dispersed.
All this depends on the movement and action of the heart.

The heart, consequently, is the beginning of life ; the Sun of
the Microcosm, even as the Sun in his turn might well be
designated the heart of the World ; for it is the heart by whose
virtue and pulse the blood is moved, perfected, and made
nutrient, and is preserved from corruption and coagulation ; it is
the household divinity which, discharging its function, nourishes,
cherishes, quickens the whole body, and is indeed the foundation
of life, the source of all action. But of these things we shall speak
more opportunely when we come to speculate upon the final
cause of this movement of the heart.

Hence since the veins are the conduits and vessels that trans-
port the blood, they are of two kinds, the cava and the aorta;
and this not by reason of there being two sides of the body, as
Avristotle has it, but because of the difference of office, not, as is
commonly said, in consequence of any diversity of structure, for
in many animals, as I have said, the vein does not differ from
the artery in the thickness of its walls, but solely in virtue of
their distinct functions and uses. A vein and an artery, both
styled veins by the ancients, and that not without reason, as
Galen has remarked, for the artery is the vessel which carries
the blood from the heart to the body at large, the vein of the
present day bringing it back from the general system to the
heart ; the former is the conduit from, the latter the channel to,
the heart; the latter contains the cruder, effete blood, rendered
unfit for nutrition; the former transmits the digested, perfect,
peculiarly nutritive fluid.
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Chapter IX.

That there is a Circulation of the Blood is Confirmed
Jrom the First Proposition.

UT lest anyone should say that we give them words
only, and make mere specious assertions without any
foundation, and desire to innovate without sufficient
cause, three points present themselves for confirmation,

which being stated, I conceive that the truth I contend for will
follow necessarily, and appear as a thing obvious to all. First,
—the blood is incessantly transmitted by the action of the heart
from the vena cava to the arteries in such quantity that it cannot
be supplied from the ingesta, and in such a manner that the
whole must very quickly pass through the organ; Second,—the
blood under the influence of the arterial pulse enters and is im-
pelled in a continuous, equable, and incessant stream through
every part and member of the body, in much larger quantity
than were sufficient for nutrition, or than the whole mass of fluids
could supply; Third,—the veins in like manner return this blood
incessantly to the heart from parts and members of the body.
These points proved, I conceive it will be manifest that the
blood circulates, revolves, propelled and then returning, from the
heart to the extremities, from the extremities to the heart, and
thus that it performs a kind of circular movement.

Let us assume either arbitrarily or from experiment, the
quantity of blood which the left ventricle of the heart will con-
tain when distended, to be, say two ounces, three ounces, or one
ounce and a half—in the dead body I have found it to hold
upwards of two ounces. Let us assume further, how much less
the heart will hold in the contracted than in the dilated state;
and how much blood it will project into the aorta upon each
contraction ;—and all the world allows that with the systole
something is always projected, a necessary consequence demon-

strated in the third chapter, and obvious from the structure of
7—2
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the valves; and let us suppose as approaching the truth that
the fourth, or fifth, or sixth, or even but the eighth part of its
charge is thrown into the artery at each contraction ; this would
give either half an ounce, or three drachms, or one drachm of
blood as propelled by the heart at each pulse into the aorta;
which quantity, by reason of the valves at the root of the vessel,

can by no means return into the ventricle. Now in the course
of half an hour, the heart will have made more than one thousand
beats, in some as many as two, three, and even four thousand.
Multiplying the number of drachms propelled by the number
of pulses, we shall have either one thousand half ounces, or one
thousand times three drachms, or a like proportional quantity
of blood, according to the amount which we assume as propelled
with each stroke of the heart, sent from this organ into the
artery ; a larger quantity in every case than is contained in the
whole body! In the same way, in the sheep or dog, say that
but a single scruple of blood passes with each stroke of the heart,
in one half hour we should have one thousand scruples, or about
three pounds and a half of blood injected into the aorta; but
the body of neither animal contains above four pounds of blood,
a fact which I have myself ascertained in the case of the sheep.

Upon this supposition, therefore, assumed merely as a ground
for reasoning, we see the whole mass of blood passing through
the heart, from the veins to the arteries, and in like manner
through the lungs.-

But let it be said that this does not take place in half an
hour, but in an hour, or even in a day ; any way it is still mani-
fest that more blood passes through the heart in conscquence of
its action, than can either be supplied by the whole of the
ingesta, or than can be contained in the veins at the same mo-
ment.

Nor can it be allowed that the heart in contracting sometimes
propels and sometimes does not propel, or at most propels but
very little, a mere nothing, or an imaginary something : all this,
indeed, has already been refuted, and is, besides, contrary both
to sense and reason. For if it be a necessary effect of the
dilatation of the heart that its ventricles become filled with
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blood, it is equally so that, contracting, these cavities should
expel their contents; and this not in any trifling measure. For
neither are the conduits small, nor the contractions few in number,
but frequent, and always in some certain proportion, whether it
be a third or a sixth, or an eighth, to the total capacity of the
ventricles, so that a like proportion of blood must be expelled,
and a like proportion received with each stroke of the heart, the
capacity of the ventricle contracted always bearing a certain
relation to the capacity of the ventricle when dilated. And
since in dilating, the ventricles cannot be supposed to get filled
with nothing, or with an imaginary something, so in contracting
they never expel nothing or aught imaginary, but always a
certain something, viz., blood, in proportion to the amount of
the contraction. Whence it is to be concluded, that if at one
stroke the heart in man, the ox or the sheep, ejects but a single
drachm of blood, and there are one thousand strokes in half an
hour, in this interval there will have been ten pounds five ounces
expelled : if with each stroke two drachms are expelled, the
quantity would of course amount to twenty pounds and ten
ounces ; if half an ounce, the quantity would come to forty-one
pounds and eight ounces ; and were there one ounce it would
be as much as eighty-three pounds and four ounces ; the whole
of which, in the course of one half hour, would have been trans-
fused from the veins to the arteries. The actual quantity of
blood expelled at each stroke of the heart, and the circumstances
under which it is either greater or less than ordinary, I leave for
particular determination afterwards, from numerous observations
which I have made on the subject.

Meantime this much I know, and would here proclaim to all,
that the blood is transfused at one time in larger, at another in
smaller quantity; and that the circuit of the blood is accom-
plished now more rapidly, now more slowly, according to the
temperament, age, &., of the individual, to external and internal
circumstances, to naturals .and non-naturals,—sleep, rest, food,
exercise, affections of the mind, and the like. But, supposing
even the smallest quantity of blood to be passed through the
heart and the lungs with each pulsation, a vastly greater amount
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would still be thrown into the arteries and whole body, than
could by any possibility be supplied by the food consumed. It
could be furnished in no other way than by making a circuit and
returning.

This truth, indeed, presents itself obviously before us when we
consider what happens in the dissection of living animals ; the
great artery need not be divided, but a very small branch only,
(as Galen even proves in regard to man), to have the whole of
the blood in the body, as well that of the veins as of the arteries,
drained away in the course of no long time—some half hour or
less. Butchers are well aware of the fact and can bear witness
to it; for, cutting the throat of an ox and so dividing the vessels
of the neck, in less than a quarter of an hour they have all the
vessels bloodless—the whole mass of blood has escaped. The
same thing also occasionally occurs with great rapidity in per-
forming amputations and removing tumours in the human
subject.

Nor would this argument lose any of its force, did anyone
say that in killing animals in the shambles, and performing
amputations, the blood escaped in equal, if not perchance in
larger quantity by the veins than by the arteries. The con-
trary of this statement, indeed, is certainly the truth ; the veins,
in fact, collapsing, and being without any propelling power, and
further, because of the impediment of the valves, as I shall show
immediately, pour out but very little blood ; whilst the arteries
spirt it forth with force abundantly, impetuously, and as if it
were propelled by a syringe. And then the experiment is easily
tried of leaving the vein untouched, and only dividing the artery
in the neck of a sheep or dog, when it will be seen with what
furce, in what abundance, and how quickly, the whole blood in
the body, of the veins as well as of the arteries is emptied. But
the arteries receive blood from the veins in no other way than
by transmission through the heart, as we have already seen; so
that if the aorta be tied at the base of the heart, and the carotid
or any other artery be opened, no one will now be surprised to
find it empty, and the veins only replete with blood.

And now the cause is manifest, why in our dissections we
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usually find so large a quantity of blood in the veins, so little in
the arteries; why there is much in the right ventricle, little in
the left, which probably led the ancients to believe that the
arteries (as their name implies) contained nothing but spirits
during the life of an animal. Perhaps the true cause of the dif-
ference is this, that as there is no passage to the arteries, save
through the lungs and heart, when an animal has ceased to
breathe and the lungs to move, the blood in the pulmonary
artery is prevented from passing into the pulmonary veins, and
from thence into the left ventricle of the heart; just as we have
already seen the same transit prevented in the embryo, by the
want of movement in the lungs and the alternate opening and
closing of their minute orifices and invisible pores. But the
heart not ceasing to act at the same precise moment as the
lungs, but surviving them and continuing to pulsate for a time,
the left ventricle and arteries go on distributing their blood to
the body at large and sending it into the veins ; receiving none
from the lungs, however, they are soon exhausted, and left, as it
were, empty. But even this fact confirms our views, in no trifling
manner, seeing that it can be ascribed to no other than the cause
we have just assumed.

Moreover it appears from this that the more frequently or
forcibly the arteries pulsate, the more speedily will the body be
exhausted of its blood during hemorrhage. Hence, also, it
happens, that in fainting fits and in states of alarm, when the
heart beats more languidly and less forcibly, hemorrhages are
diminished and arrested.

Still further, it is from this, that after death, when the heart
has ceased to beat, it is impossible by dividing either the jugular
or femoral veins and arteries, by any effort to force out more
than one half of the whole mass of the blood. Neither could
the butcher ever bleed the carcass effectually did he neglect to
cut the throat of the ox which he has knocked on the head and
stunned, before the heart had ceased beating.

Finally, we are now in a condition to suspect wherefore it is
that no one has yet said anything to the purpose upon the anas-
tomosis of the veins and arteries, either as to where or how it is
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effected, or for what purpose. I now enter upon the investiga-
tion of the subject.

Chapter X.

The First Position: of the Quantity of Blood passing
from the Veins to the Arteries. And that there is
a Circuit of the Blood, Freed from Objections, and
Further Confirmed by Experiment.

O far our first position is confirmed, whether the thing be
referred to calculation or to experiment and dissection,
viz,, that the blood is incessantly poured into the
arteries in larger quantities than it can be supplied by

the food ; so that the whole passing over in a short space of
time, it is matter of necessity that the blood perform a circuit,
that it return whence it set out.

But if anyone shall here object that a large quantity may pass
through and yet no necessity be found for a circulation, that all
may come from the meat and drink consumed, and quote as an
illustration the abundant supply of milk in the mamma—for a
cow will give three, four, and even seven gallons and more in a
day, and a woman two or three pints whilst nursing a child or
twins, which must manifestly be derived from the food consumed ;
it may be answered, that the heart by computation does as much
and more in the course of an hour or two.

And if not yet convinced, he shall still insist, that when an
artery is divided, a preternatural route is, as it were, opened, and
that so the blood escapes in torrents, but that the same thing
does not happen in the healthy and uninjured body when no
outlet is made ; and that in arteries filled, or in their natural
state, so large a quantity of blood cannot pass in so short a
space of time as to make any return necessary ;—to all this it
may be answered, that from the calculation already made, and
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the reasons assigned, it appears, that by so much as the heart in
its dilated state contains in addition to its contents in the state
of constriction, so much in a general way must it emit upon
each pulsation, and in such quantity must the blood pass, the
body being entire and naturally constituted.

But in serpents, and several fishes, by tying the veins some
way below the heart, you will perceive a space between the
ligature and the heart speedily to become empty ; so that, unless
you would deny the evidence of your senses, you must needs
admit the return of the blood to the heart. The same thing
will also plainly appear when we come to discuss our second
position.

Let us here conclude with a single example, confirming all
that has been said, and from which everyone may obtain con-
viction through the testimony of his own eyes.

If a live snake be laid open, the heart will be seen pulsating
quietly, distinctly, for more than an hour, moving like a worm,
contracting in its longitudinal dimensions, (for it is of an oblong
shape), and propelling its contents. It becomes of a paler
colour in the systole, of a deeper tint in the diastole ; and almost
all things else are seen by which I have already said that the
truth I contend for is established, only that here everything
takes place more slowly, and is more distinct. This point in
particular may be observed more clearly than the noon-day sun:
the vena cava enters the heart at its lower part, the artery quits
it at the superior part; the vein being now seized either with
forceps or between the finger and thumb, and the course of the
blood for some space below the heart interrupted, you will
perceive the part that intervenecs between the fingers and the
heart almost immediately to become einpty, the bloud being
exhausted by the action of the heart; at the same time the
hcart will become of a much paler colour, even in its state of
dilatation, than it was before; it is also smaller than at first,
from wanting blood ; and then it begins to beat more slowly, so
that it seems at length as if it were about to die. But the
impediment to the flow of blood being removed, instantly the
colour and the size of the heart are restored.

8
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If, on the contrary, the artcry instead of the vein be com-
pressed or tied, you will observe the part between the obstacle
and the heart, and the heart itself, to become inordinately dis-
tended, to assume a deep purple or even livid colour, and at
length to be so much oppressed with blood that you will believe
it about to be choked ; but the obstacle removed, all things
immediately return to their natural state in colour, size, and
impulse.

Here, then, we have evidence of two kinds of death: extinction
from deficiency, and suffocation from excess. Examples of both
have now been set before you, and you have had opportunity of
viewing the truth contended for with your own eyes in the heart.

Chapter XI.

The Second Position is Demonstrated.

HAT this may the more clearly appear to everyone, I
have here to cite certain experiments, from which it
seems obvious that the blood enters a limb by the
arteries, and returns from it by the veins; that the

arteries are the vessels carrying the blood from the heart, and
the veins the returning channels of the blood to the heart ; that
in the limbs and extreme parts of the body the blood passes
either immediately by anastomosis from the arteries into the
veins, or mediately by the pores of the flesh, or in both ways, as
has already been said in speaking of the passage of the blood
through the lungs whence it appears manifest that in the circuit
the blood moves from that place to this place, and from that
point to this one; from the centre to the extremities, to wit ;
and from the extreme parts back again to the centre. Finally,
upon grounds of calculation, with the same elements as before,
it will be obvious that the quantity can neither be accounted for
by the ingesta, nor. yet be held necessary to nutrition.

The same thing will also appear in regard to ligatures, an
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wherefore they are said to draw,; though this is neither from
the heat, nor the pain, nor the vacuum they occasion, nor indeed
from any other cause yet thought of ; it will also explain the
uses and advantages to be derived from ligatures in medicine,
the principle upon which they either suppress or occasion hemor-
rhage ; how they induce sloughing and more extensive mortifi-
cation in extremities; and how they act in the castration of
animals and the removal of warts and fleshy tumours. But it
has come to pass, from no one having duly weighed and under-
stood the causes and rationale of these various effects, that
though almost all, upon the faith of the old writers, recommend
ligatures in the treatment of disease, yet very few comprehend
their proper employment, or derive any real assistance from them
in effecting cures.

Ligatures are either very tight or of medium tightness. A
ligature I designate as tight or perfect when it so constricts an
extremity that no vessel can be felt pulsating beyond it. Such
a ligature we use in amputations to control the flow of blood ;
and such also are employed in the castration of animals and the
ablation of tumours. In the latter instances, all afflux of nutri-
ment and heat being prevented by the ligature, we see the testes
and large fleshy tumours dwindle, die, and finally fall off.

Ligatures of medium tightness I regard as those which com-
press a limb firmly all round, but short of pain, and in such a
way as still suffers a certain degree of pulsation to be felt in the
artery beyond them. Such a ligature is in use in blood-letting,
an operation which the fillet applied above the elbow is not
drawn so tight but that the arteries at the wrist may still be felt
beating under the finger.

Now let anyone make an experiment upon the arm of a man,
either using such a fillet as is employed in blood-letting, or
grasping the limb lightly with his hand, the best subject for it
being one who is lean, and who has large veins, and the best
time after exercise, when the body is warm, the pulse is full, and
the blood carried in larger quantity to the extremities, for all
then is more conspicuous ; under such circumstances let a liga-
ture be thrown about the extremity, and drawn as tightly as can

8—2
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be borne it will first be perceived that beyond the ligature,
neither in the wrist nor anywhere else, do the arteries pulsate, at
the same time that immediately above the ligature the artery
begins to rise higher at each diastole, to throb more violently,
and to swell in its vicinity with a kind of tide, as if it strove to
break through and overcome the obstacle to its current ; the
artery here, in short, appears as if it were preternaturally full.
The hand under such circumstances retains its natural colour
and appearance ; in the course of time it begins to fall somewhat
in temperature, indeed, but nothing is drawn into it.

After the bandage has been kept on for some short time in
this way, let it be slackened a little, brought to that state or
term of medium tightness which is used in bleeding, and it will
be secen that the whole hand and arm will instantly become
deeply coloured and distended, and the veins show themselves
tumid and knotted ; after ten or twelve pulses of the artery, the
hand will be perceived excessively distended, injected, gorged
with blood, drazwn, as it is said, by this medium ligature, without
pain, or heat, or any horror of a vacuum, or any other cause yet
indicated.

If the finger be applied over the artery as it is pulsating by
the edge of the fillet, at the moment of slackening it, the blood
will be felt to glide through, as it were, underneath the finger;
and he, too, upon whose arm the experiment is made, when the
ligature is slackened, is distinctly conscious of a sensation of
warmth, and of something, vis., a stream of blood suddenly
making its way along the course of the vessels and diffusing itself
through the hand, which at the same time begins to feel hot, and
becomes distended.

As we have noted, in connection with the tight ligature, that
the artery above the bandage was distended and pulsated, not
below it, so, in the case of the moderately tight bandage, on the
contrary, do we find that the veins below, never above, the fillet,
swell, and become dilated, whilst the arteries shrink ; and such
is the degree of distension of the veins here, that it is only very
strong pressure that will force the blood beyond the fillet, and
cause any of the veins in the upper part of the arm to rise.
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From these facts it is easy for every careful observer to learn
that the blood enters an extremity by the arteries; for when
they are effectually compressed nothing is drewn to the member;
the hand preserves its colour ; nothing flows into it, neither is it
distended ; but when the pressure is diminished, as it is with the
bleeding fillet, it is manifest that the blood is instantly thrown
in with force, for then the hand begins to swell ; which is as
much as to say, that when the arteries pulsate the blood is
flowing through them, as it is when the moderately tight ligature
is applied; but where they do not pulsate, as, when a tight
ligature is used, they cease from transmitting anything, they are
only distended above the part where the ligature is applied.
The veins again being compressed, nothing can flow through
them ; the certain indication of which is, that below the ligature
they are much more tumid than above it, and than they usually
appear when there is no bandage upon the arm,

It therefore plainly appears that the ligature prevents the
return of the blood through the veins to the parts above it, and
maintains those beneath it in a state of permanent distension.
But the arteries, in spite of its pressure, and under the force and
impulse of the heart, send on the blood from the internal parts
of the body to the parts beyond the ligature. And herein con-
sists the difference between the tight and the medium ligature,
that the former not only prevents the passage of the blood in the
veins, but in the arteries also ; the latter, however, whilst it does
not prevent the force of the pulse from extending beyond it, and
so propelling the blood to the extremities of the body, com-
presses the veins, and greatly or altogether impedes the return
of the blood through them.

Seeing, therefore, that the moderately tight ligature renders
the veins turgid and distended, and the whole hand full of blood,
I ask, whence is this? Does the blood accumulate below the
ligature coming through the veins, or through the arteries, or
passing by certain hidden pores? Through the veins it cannot
come; still less can it come through any system of invisible
pores; it must needs then, arrive by the arteries, in conformity
with all that has been already said. That it cannot flow in by
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the veins appears plainly enough from the fact that the blood
cannot be forced towards the heart unless the ligature be
removed ; when this is done suddenly all the veins collapse, and
disgorge themselves of their contents into the superior parts, the
hand at the same time resumes its natural pale colour, the tume-
faction and the stagnating blood having disappeared.

Moreover, he whose arm or wrist has thus been bound for
some little time with the medium bandage, so that it has not
only got swollen and livid but cold, when the fillet is undone is
aware of something cold making its way upwards along with the
returning blood, and reaching the elbow or the axilla. And I
have myself been inclined to think that this cold blood rising
upwards to the heart was the cause of the fainting that often
occurs after blood-letting : fainting frequently supervenes even in
robust subjects, and mostly at the moment of undoing the fillet,
as the vulgar say, from the turning of the blood.

Further, when we see the veins below the ligature instantly
swell up and become gorged, when from extreme tightness it is
somewhat relaxed, the arteries meantime continuing unaffected,
this is an obvious indication that the blood passes from the
arteries into the veins, and not from the veins into the arteries,
and that there is either an anastomosis of the two orders of
vessels, or pores in the flesh and solid parts generally that are
permeable by the blood. It is further an indication that the
veins have frequent communications with one another, because
they all become turgid together, whilst under the medium
ligature applied above the elbow ; and if any single small vein
be pricked with a lancet, they all speedily shrink, and dis-
burthening themselves into this they subside almost simul-
taneously.

These considerations will enable anyone to understand the
nature of the attraction that is exerted by ligatures, and per-
chance of fluxes generally; how, for example, when the veins
when compressed by a bandage of medium tightness applied
above the elbow, the blood cannot escape, whilst it still continues
to be driven in, by the forcing power of the heart, by which the
parts are of necessity filled, gorged with blood. And how
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should it be otherwise? Heat and pain and a vacuum draw,
indeed ; but in such wise only that parts are filled, not preter-
naturally distended or gorged, and not so suddenly and violently
overwhelmed with the charge of blood forced in upon them, that
the flesh is lacerated and the vessels ruptured. Nothing of the
kind as an effect of heat, or pain, or the vacuum force, is either
credible or demonstrable.

Besides, the ligature is competent to occasion the afflux in
question without either pain, or heat, or a vacuum. Were pain
in any way the cause, how should it happen that, with the arm
bound above the elbow, the hand and fingers should swell below
the bandage. and their veins become distended? The pressure
of the bandage, certainly prevents the blood from getting there by
the veins, And then, wherefore is there neither swelling nor
repletion of the veins, nor any sign or symptom of attraction or
afflux, above the ligature? But this is the obvious cause of the
preternatural attraction and swelling below the bandage, and in
the hand and fingers, that the blood is entering abundantly, and
with force, but cannot pass out again.

Now is not this the cause of all tumefaction, as indeed
Avicenna has it, and of all oppressive redundancy in parts, that
the access to them is open, but the egress from them is closed ?
Whence it comes that they are gorged and tumefied. And may
not the same thing happen in local inflammations, where, so
long as the swelling is on the increase, and has not reached its
extreme term, a full pulse is felt in the part, especially when the
disease is of the more acute kind, and the swelling usually takes
place most rapidly. But these are matters for after discussion.
Or does this, which occurred in my own case, happen from the
same cause. Thrown from a carriage upon one occasion, I
struck my forehead a blow upon the place where a twig of the
artery advances from the temple, and immediately, within the
time in which twenty beats could have been made, I felt a
tumour the size of an egg developed, without either heat or any
great pain; the near vicinity of the artery had caused the blood
to be effused into the bruised part with unusual force and
velocity.
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And now, too, we understand why in phlebotomy we apply
our ligature above the part that is punctured, not below it ; did
the flow come from above, not from below, the constriction in
this case would not only be of no service, but would prove a
positive hinderance; it would have to be applied below the
orifice, in order to have the flow more free, did the blood
descend by the veins from superior to inferior parts ; but as it is
elsewhere forced through the extreme arteries into the extreme
veins, and the return in these last is opposed by the ligature, so
do they fill and swell, and being thus filled and distended, they
are made capable of projecting their charge with force, and to a
distance, when any one of them is suddenly punctured ; but the
ligature being slackened, and the returning channels thus left
open, the blood forthwith no longer escapes, save by drops ;
and, as all the world knows, if .in performing phlebotomy the
bandage be either slackened too much or the limb be bound too
tightly, the blood escapes without force, because in the one casc
the returning channels are not adequately obstructed ; in the
other the channels of influx, the arteries, are impeded.

Chapter XII.

That there is a Circulation of the Blood is shown from
the Second Position Demonstrated.

F these things be so, another point which I have already
referred to, vsz., the continual passage of the blood through
the heart will also be confirmed. We have seen, that the
blood passes from the arteries into the veins, not from the

veins into the arteries; we have seen, further, that almost the
whole of the blood may be withdrawn from a puncture made in
one of the cutaneous veins of the arm if a bandage properly
applied be used ; we have seen, still further, that the blood flows
so freely and rapidly that not only is the whole quantity which
was contained in the arm beyond the ligature, and before the
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puncture was made, discharged, but the whole which is contained
in the body, both that of the arteries and that of the veins.

Whence we must admit, first, that the blood is sent along with
an impulse, and that it is urged with force below the ligature;
for it escapes with force, which force it receives from the pulse
and power of the heart; for the force and movement of the blood
are derived from the heart alone. Second, that the afflux pro-
ceeds from the heart, and through the heart by a course from
the great veins; for it gets into the parts below the ligature
through the arteries, not through the veins; and the arteries
nowhere receive blood from the veins, nowhere receive blood
save and except from the left ventricle of the heart. Nor could
so large a quantity of blood be drawn from one vein (a ligature
having been duly applied), nor with such impetuosity, such
readiness, such celerity, unless through the medium of the im-
pelling power of the heart.

But if all things be as they are now represented, we shall feel
ourselves at liberty to calculate the quantity of the blood, and to
reason on its circular movement. Should anyone, for instance,
in performing phlebotomy, suffer the blood to flow in the manner
it usually does, with force and freely, for some half hour or so,
no question but that the greatest part of the blood being ab-
stracted, faintings and syncopes would ensue, and that not only
would the arteries but the great veins also be nearly emptied of
their contents. It is only consonant with reason to conclude
that in the course of the half hour hinted at, so much as has
escaped has also passed from the great veins through the heart
into the aorta. And further, if we calculate how many ounces
flow through one arm, or how many pass in twenty or thirty
pulsations under the medium ligature, we shall have some
grounds for estimating how much passes through the other arm
in the same space of time: how much through both lower
extremities, how much through the neck on either side, and
through all the other arteries and veins of the body, all of which
have been supplied with fresh blood, and as this blood must have
passed through the lungs and ventricles of the heart, and must
have come from the great veins,—we shall perceive that a circu-

9
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lation is absolutely necessary, sceing that the quantities hinted
at cannot be supplied immediately from the ingesta, and are
vastly more than can be requisite for the mere nutrition of the
parts.

It is still further to be observed, that in practising phlebotomy
the truths contended for are sometimes confirmed in another
way ; for having tied up the arm properly, and made the puncture
duly, stil, if from alarm or any other causes, a state of faintness
supervenes, in which the heart always pulsates more languidly,
the blood does not flow freely, but distils by drops only. The
reason is, that with the somewhat greater than usual resistance
offered to the transit of the blood by the bandage, coupled with
the weaker action of the heart, and its diminished impelling
power, the stream cannot make its way under the ligature ; and
further, owing to the weak and languishing state of the heart,
the blood is not transferred in such quantity as wont from the
veins to the arteries through the sinuses of that organ. So also,
and for the same reasons, are the menstrual fluxes of women,
and indeed hemorrhages of every kind, controlled. And now, a
contrary state of things occurring, the patient getting rid of his
fear and recovering his courage, the pulse strength is increased,
the arteries begin again to beat with greater force, and to drive
the blood even into the part that is bound ; so that the blood
now springs from the puncture in the vein, and flows in a con-
tinuous stream.

Chapter XIII.

The Third Position is Confirmed: and the Circulation
of the Blood is Demonstrated from it.

HUS far we have spoken of the quantity of blood pass-
ing through the heart and the lungs in the centre of
the body, and in like manner from the arteries into
the veins in the peripheral parts and the body at

large. We have yet to explain, however, in what manner the
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blood finds its way back to the heart from the extremities by the
veins, and how and in what way these are the only vessels that
convey the blood from the external to the central parts; which
done, I conceive that the three fundamental propositions laid
down for the circulation of the blood will be so plain, so well
established, so obviously true, that they may claim general
credence. Now the remaining position will be made sufficiently
clear from the valves which are found in the cavities of the veins
themselves, from the uses of these, and from experiments cog-
nizable by the senses.

The celebrated Hieronymus Fabricius of Aquapendente,a most
skilful Anatomist, and venerable old man, or, as the learned
Riolan will have it, Jacobus Stlvius, first gave representations of
the valves in the veins, which consist of raised or loose portions
of the inner membranes of these vessels, of extreme delicacy,
and a sigmoid or semilunar shape. They are situated at dif-
ferent distances from each other, and diversely in different indi-
viduals ; they are connate at the sides of the veins; they are
directed upwards or towards the trunks of the veins; the two—
for there are for the most part two together—regard each other,
wmutually touch, and are so ready to come into contact by their
edges, that if anything attempt to pass from the trunks into the
branches of the veins, or from the greater vessels into the less,
they completely prevent it; they are further so arranged, that
the horns of those that succeed are opposite the middle of the
convexity of those that precede, and so on alternately.

The discoverer of these valves did not rightly understand their
usé, nor have succeeding Anatomists added anything to our
knowledge : for their office is by no means explained when we
are told that it is to hinder the blood, by its weight, from all
flowing into inferior parts; for the edges of the valves in the
jugular veins hang downwards, and are so contrived that they
prevent the blood from rising upwards ; the valves, in a word, do
not invariably look upwards, but always towards the trunks of
the veins, invariably towards the seat of the heart. I,and indeed
others, have sometimes found valves in the emulgent veins, and
in those of the mesentery, the edges of which were directed

9—2
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towards the vena cava and vena porte. Let it be added that
there are no valves in the arteries, and that dogs, oxen, &c«., have
invariably valves at the divisions of their crural veins, in the
veins that meet towards the top of the os sacrum, and in those
branches which come from the haunches, in which no such effect
of gravity from the erect position was to be apprehended.
Neither are there valves in the jugular veins for the purpose of
guarding against apoplexy, as some have said ; because in sleep
the head is more apt to be influenced by the contents of the
carotid arteries. Neither are the valves present, in order that
the blood may be retained in the divarications or smaller trunks
and minuter branches, and not be suffered to flow entirely into
the more open and capacious channels; for they occur where
there are no divarications: although it must be owned that they
are most frequent at the points where branches join. Neither
do they exist for the purpose of rendering the current of blood
more slow from the centre of the body ; for it seems likely that
the blood would be disposed to flow with sufficient slowness of
its own accord, as it would have to pass from larger into con-
tinually smaller vessels, being separated from the mass and
fountain head, and attaining from warmer into colder places.

But the valves are solely made and instituted lest the blood
should pass from the greater into the lesser veins, and either
rupture them or cause them to become varicose ; lest, instead of
advancing from the extreme to the central parts of the body, the
blood should rather proceed along the veins from the centre to
the extremities; but the delicate valves, while they readily open
in the right direction, entirely prevent all such contrary movement,
being so situated and arranged, that if anything escapes, or is
less perfectly obstructed by the cornua of the one above, the
fluid passing, as it were, by the chinks between the cornua, it is
immediately received on the convexity of the one beneath, which
is placed transversely with reference to the former, and so is
effectually hindered from getting any further.

And this I have frequently experienced in my dissections of
the veins : if I attempted to pass a probe from the trunk of the
veins into one of the smaller branches, whatever care I took I
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found it immpossible to introduce it far any way, by reason of
the valves ; whilst, on the contrary, it was most easy to push it
along in the opposite direction, from without inwards, or from
the branches towards the trunks and roots. In many places two
valves are so placed and fitted, that when raised they come
exactly together in the middle of the vein, and are there united
by the contact of their margins ; and so accurate is the adaptation,
that neither by the eye nor by any other means of examination,
can the slightest chink along the line of contact be perceived.
But if the probe be now introduced from the extreme towards
the more central parts, the valves, like the floodgates of a river,
give way, and are most readily pushed aside. The effect of this
arrangement plainly is to prevent all movement of the blood from
the heart and vena cava, whether it be upwards towards the
head, or downwards towards the feet, or to either side towards
the arms, not a drop can pass ; all movement of the blood, begin-
ning in the larger and tending towards the smaller veins, is
opposed and resisted by them ; whilst the movement that pro-
ceeds from the lesser to end in the larger branches is favoured,
ar, at all events, a free and open passage is left for it.

But that this truth may be made the more apparent, let an
arm be tied up above the elbow as if for phlebotomy (4, A, fig. 1).*
At intervals in the course of the veins, especially in labouring
people and those whose veins are large, certain knots or eleva-
tions (B, C, D, E, F,) will be perceived, and this not only at the
places where a branch is received (E, F), but also where none
enters (C, D) : these knots or risings are all formed by valves,
which thus show themselves externally. And now if you press
the blood from the space above one of the valves, from H to O,
(fig. 2,) and keep the point of a finger upon the vein inferiorly,
you will see no influx of blood from above; the portion of the
vein between the point of the finger and the valve 0 will be
obliterated ; yet will the vessel continue sufficiently distended
above that valve (0, G). The blood being thus pressed out, and
the vein emptied, if you now apply a finger of the other hand

[* Sec plates given in facsimile, anse.)
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upon the distended part of the vein above the valve 0, (fig. 3,)
and press downwards, you will find that you cannot force the
blood through or beyond the valve ; but the greater effort you
use, you will only see the portion of vein that is between the
finger and the valve become more distended, that portion of the
vein which is below the valve remaining all the while empty
(H, o, fig. 3).

It would therefore appear that the function of the valves in
the veins is the same as that of the three sigmoid valves which
we find at the commencement of the aorta and pulmonary artery,
viz., to prevent all reflux of the blood that is passing over them.

Further, the arm being bound as before, and the veins looking
full and distended, if you press at one part in the course of a
vein with the point of a finger (L, fig. 4), and then with another
finger streak the blood upwards beyond the next valve (N), you
will perceive that this portion of the vein continues empty (L N),
and that the blood cannot retrograde, precisely as we have
already seen the case to be in fig. 2 ; but the finger first applied
(u, fig. 2, L, fig. 4), being removed, immediately the vein is
filled from below, and the arm becomes as it appears at D C, fig. I.
That the blood in the veins therefore proceeds from inferior or
more remote to superior parts and towards the heart, moving in
these vessels in this and not in the contrary direction, appears
most obviously. And although in some places the valves, by
not acting with such perfect accuracy, or where there is but a
single valve, do not seem totally to prevent the passage of the
blood from the centre, still the greater number of them plainly
do so; and then, where things appear contrived more negligently,
this is compensated cither by the more frequent occurrence or
more perfect action of the succeeding valves, or in some other
way : the veins, in short, as they are the free and open conduits
of the blood returning % the heart, so are they effectually
prevented from serving as its channels of distribution from the
heart.

But this other circumstance has to be noted : The arm being
bound, and the veins made turgid, and the valves prominent, as
before, apply the thumb or finger over a vein in the situation of
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one of the valves in such a way as to compress it, and prevent
any blood from passing upwards from the hand; then, with a
finger of the other hand, streak the blood in the vein upwards
till it has passed the next valve above (N, fig. 4,) the vessel now
remains empty; but the finger at L being removed for an instant,
the vein is immediatly filled from below ; apply the finger again,
and having in the same manner streaked the blood upwards,
again remove the finger below, and again the vessel becomes
distended as before ; and this repeat, say a thousand times, in a
short space of time. And now compute the quantity of blood
which you have thus pressed up beyond the valve, and then
multiplying the assumed quantity by one thousand, you will find
that so much blood has passed through a certain portion of the
vessel ; and I do now believe that you will find yourself con-
vinced of the circulation of the blood, and of its rapid movement.
But if in this experiment you will say that a violence is done to
Nature, I do not doubt but that, if you proceed in the same way,
only taking as great a length of vein as possible, and merely
remark with what rapidity the blood flows upwards, and fills the
vessel from below, you will come to the same conclusion.

Chapter XIV.

Conclusion of the Demonstration of the Circulation.

ND now I may be allowed to give in brief my view of
A the circulation of the blood, and to propose it for

general adoption.

Since all things, both argument and ocular demon-
stration, show that the blood passes through the lungs and heart
by the force of the ventricles, and is sent for distribution to all
parts of the body, where it makes its way into the veins and
pores of the flesh, and then flows by the veins from the circum-
ference on every side to the centre, from the lesser to the greater
veins, and is by them finally discharged into the vena cava and
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right auricle of the heart, and this in such a quantity or in such
aflux and reflux thither by the arteries, hither by the veins, as
cannot possibly be supplied by the ingesta, and is much greater
than can be required for mere purposes of nutrition ; it is abso-
lutely necessary to conclude that the blood in the animal body
is itnpelled in a circle, and is in a state of ceaseless movement ;
that this is the act or function which the heart performs by means
of its pulse; and that it is the sole and only end of the move-
ment and contraction of the heart.

Chapter XV.

The Circulation of the Blood is Further Confirmed by
Probable Reasons.

IT will not be foreign to the subject if I here show further,

from certain familiar reasonings, that the circulation is

matter both of convenience and necessity. In the first

place, since death is a corruption which takes place
through deficiency of heat,* and since all living things are warm,
all dying things cold, there must be a particular seat and
fountain, a kind of home and hearth, where the cherisher of
Nature, the original of the native fire, is stored and preserved ;
from which heat and life are dispensed to all parts as from a
fountain head; whence sustenance may be derived; and upon
which concoction and nutrition, and all vegetative energy may
depend. Now, that the heart is this place, that the heart is the
principle of life, and that all passes in the manner just men-
tioned, I trust no one will deny.

The_blood, therefore, required to have movement, and indeed
such a movement that it should return again to the heart; for
sent to the external parts of the body far from its fountain, as
Apristotle says, and without movement, it would become congealed.

* Aristoteles De Respiratione, lib. ii., et iii.: De Part. Animal. et alibi.
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For we see movement generating and keeping up heat and
spirits under all circumstances, and rest allowing them to escape
and be dissipated. The blood, therefore, becoming thick or
congealed by the cold of the extreme and outward parts, and
robbed of its spirits, just as it is in the dead, it was imperative
that from its fount and origin, it should again receive heat and
spirits, and all else requisite to its preservation—that, by return-
ing, it should be renovated and restored.

We frequently see how the extremities are chilled by the
external cold, how the nose and cheeks and hands look blue, and
how the blood, stagnating in them as in the pendent or lower
parts of a corpse, becomes of a dusky hue; the limbs at the
same time getting torpid, so that they can scarcely be moved,
and seem almost to have lost their vitality. Now they can by
no means be so effectually, and especially so speedily restored to
heat and colour and life, as by a new efflux and contact of heat
from its source. But how can parts attract in which the heat
and life are almost extinct? Or how should they whose
passages are filled with condensed and frigid blood, admit fresh
aliment—renovated blood—unless they had first got rid of their
old contents? Unless the heart were truly that fountain where
life and heat are restored to the refrigerated fluid, and whence
new blood, warm, imbued with spirits, being sent out by the
arteries, that which has become cooled and effete is forced on,
and all the particles recover their heat which was failing, and
their vital stimulus well-nigh exhausted.

Hence it is that if the heart be unaffected, life and health may
be restored to almost all the other parts of the body ; but if the
heart be chilled, or smitten with any serious disease, it seems
matter of necessity that the whole animal fabric should suffer
and fall into decay. When the source is corrupted, there is
nothing, as Aristotle says,* which can be of service either to it
or aught that depends on it. And hence, by the way, it may
perchance be why grief, and love, and envy, and anxiety, and all
affections of the mind of a similar kind are accompanied with

* De Part. Animal, iii.
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emaciation and decay, or with disordered fluids and crudity,
which engender all manner of diseases and consume the body
of man. For every affection of the mind that is attended with
either pain or pleasure, hope or fear, is the cause of an agitation
whose influence extends to the heart, and there induces change
from the natural constitution, in the temperature, the pulse and
the rest, which impairing all nutrition in its source and abating
the powers at large, it is no wonder that various forms of in-
curable disease in the extremities and in the trunk are the con-
sequence, inasmuch as in such circumstances the whole body
labours under the effects of vitiated nutrition and a want of native
heat.

Moreover, when we see that all animals live through food
digested in their interior, it is imperative that the digestion and
distribution be perfect; and, as a consequence, that there be a
place and receptacle where the aliment is perfected and whence
it is distributed to the several members. Now this place is the
heart, for it is the only organ in the body which contains blood
for the general use; all the others receive it merely for their
peculiar or private advantage, just as the heart also has a supply
for its own especial behoof in its coronary veins and arteries.
But it is of the store which the heart contains in its auricles and
ventricles that I here speak. Then the heart is the only organ
which is so situated and constituted that it can distribute the
blood in due proportion to the several parts of the body, the
quantity sent to each being according to the dimensions of the
artery which supplies it, the heart serving as a magazine or foun-
tain ready to meet its demands,

Further, a certain impulse or force, as well as an impeller or
forcer, such as the heart, was required to effect this distribution
and movement of the blood ; both because the blood is dis;
from slight causes, such as cold, alarm, horror, and the like, to
collect in its source, to concentrate like parts to a whole, or the
drops of water spilt upon a table to the mass of liquid; and
because it is forced from the capillary veins into the smaller rami-
fications, and from these into the larger trunks by the movement
of the extremities and the compression of the muscles generally.
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The blood is thus more disposed to move from the circumference
to the centre than in the opposite direction, even were there no
valves to oppose its movement ; wherefore, that it may leave its
source and enter more confined and colder channels, and flow
against the direction to which it spontaneously inclines, the blood
requires both force and an impelling power. Now such is the
heart and the heart alone, and that in the way and manner
already explained.

Chapter XV1I.

The Circulation of the Blood is Further Proved from
Certain Consequences.

THERE are still certain phenomena, which, taken as

consequences of this truth assumed as proven, are
not without their use in exciting belief, as it were, @
postersoye ; and which, although they may seem to be
involved in much doubt and obscurity, nevertheless readily admit
of having reasons and causes assigned for them. Of such a
nature are those that present themselves in connection with con-
tagions, poisoned wounds, the bites of serpents and rabid animals,
lues venerea and the like. We sometimes see the whole system
contaminated, though the part first infected remains sound ; the
lues venerea has occasionally made its attack with pains in the
shoulders and head, and other symptoms, the genital organs
being all the while unaffected ; and then we know that the
wound made by a rabid dog having healed, fever and a train of
disastrous symptoms may nevertheless supervene. Whence it
appears that the contagion impressed upon or deposited in a
particular part, is by and by carried by the returning current of
blood to the heart, and by that organ is sent to contaminate the
whole body.
In tertian fever, the morbific cause seeking the heart in the
first instance, and hanging about the heart and lungs, renders
10—2
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the patient short-winded, disposed to sighing, and indisposed to
exertion, because the vital principle is oppressed and the blood
forced into the lungs and rendered thick does not pass through
their substance, (as I have myself seen in opening the bodies of
those who had died in the beginning of the attack,) when the
pulse is always frequent, small, and occasionally irregular ; but
-the heat increasing, the matter becoming attenuated, the passages
forced, and the transit made, the whole body begins to rise in
temperature, and the pulse becomes fuller and stronger. The
febrile paroxysm is fully formed, whilst the preternatural heat
kindled in the heart is thence diffused by the arteries through
the whole body along with the morbific matter, which is in this
way overcome and dissolved by Nature.

When we perceive, further, that medicines applied externally
exert their influence on the body just as if they had been taken
internally, the truth we are contending for is confirmed. Colo-
cynth and aloes in this way move the belly, cantharides excites
the urine, garlic applied to the soles of the feet assists expector-
ation, cordials strengthen, and an infinite number of examples of
the same kind might be cited. Perhaps it will not, therefore, be
found unreasonable, if we say that the veins, by means of their
orifices, absorb some of the things that are applied externally
and carry this inwards with the blood, not otherwise, it may be,
than those of the mesentery imbibe the chyle from the intestines
and carry it mixed with the blood to the liver. For the blood
entering the mesentery by the cceliac artery, and the superior
and inferior mesenterics, proceeds to the intestines, from which,
along with the chyle that has been attracted into the veins, it
returns by their numerous ramifications into the vena porta of
the liver, and from this into the vena cava, and this in such wise
that the blood in these veins has the same colour and consistency
as in other veins, in opposition to what many believe to be the
fact. Nor indeed can we imagine two contrary movements in
any capillary system—the chyle upwards, the blood downwards.
This could scarcely take place, and must be held as altogether
improbable. But is not the thing rather arranged as it is by the
consummate providence of Nature? For were the chyle mingled
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with the blood, the crude with the digested, in equal proportions,
the result would not be concoction, transmutation, and sanguifi-
cation, but rather, and because they are severally active and
passive, a mixture or combination, or medium compound of the
two, precisely as happens when wine is mixed with water and
syrup. But when a very minute quantity of chyle is mingled
with a very large quantity of circulating blood, a quantity of
chyle that bears no kind of proportion to the mass of blood, the
effect is the same, as Aristotle says, as when a drop of water is
added to a cask of wine, or the contrary ; the mass does not then
present itself as a mixture, but is still sensibly either wine or
water. So in the mesenteric veins of an animal we do not find
either chyme or chyle and blood, blended together or distinct,
but only blood, the same in colour, consistency, and other sensible
properties, as it appears in the veins generally. Still as there is
a certain though small and inappreciable proportion of chyle or
incompletely digested matter mingled with this blood, Nature has
interposed the liver, in whose meandering channels it suffers delay
and undergoes additional change, lest arriving prematurely and
crude at the heart, it should oppress the vital principle, Hence
in the embryo, there is almost no use for the liver, but the um-
bilical vein passes directly through, a foramen or anastomosis
existing from the vena portz. The blood returns from the
intestines of the feetus, not through the liver, but into the um-
bilical vein mentioned, and flows at once into the heart, mingled
with the natural blood which is returning from the placenta;
whence also it is that in the development of the feetus the liver
is one of the organs that is last formed. I have observed all the
members perfectly marked out in the human fcetus, even the
genital organs, whilst there was yet scarcely any trace of the
liver. And indeed at the period when all the parts, like the
heart itself in the beginning, are still white, and except in the
veins there is no appearance of redness, you shall see nothing in
the seat of the liver but a shapeless collection, as it were, of
extravasated blood, which you might take for the effects of a
contusion or ruptured vein,

But in the incubated egg there are, as it were, two umbilical
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vessels, one from the albumen passing entire through the liver,
and going straight to the heart ; another from the yolk, ending
in the vena porte; for it appears that the chick, in the first
instance, is entirely formed and nourished by the white ; but by
the yolk after it has come to perfection and is excluded from the
shell ; for this part may still be found in the abdomen of the
chick many days after its exclusion, and is a substitute for the
milk to other animals.

But these matters will be better spoken of in my observations
on the formation of the fcetus, where many propositions, the
following among the number, will be discussed : Wherefore is
this part formed or perfected first, that last, and of the several
members, what part is the cause of another? And there are
many points having special reference to the heart, such as where-
fore does it first acquire consistency, and appear to possess life,
movement, sense, before any other part of the body is perfected,
as Aristotle says in his third book, ‘De partibus Animalium’?
And so also of the blood, wherefore does it precede all the rest ?
And in what way does it possess the vital and animal principle,
and show a tendency to movement, and to be impelled hither and
thither, the end for which the heart appears to be made? In
the same way, in considering the pulse, why should one kind of
pulse indicate death, another recovery ? And so of all the other
kinds of pulse, what may be the cause and indication of each?
Likewise we must consider the reason of crises and natural
critical discharges; of nutrition, and especially the distribution
of the nutriment ; and of defluxions of every description. Finally,
reflecting on every part of medicine, physiology, pathology,
semeiotics, and therapeutics, when I see how many questions
can be answered, how many doubts resolved, how much obscurity
illustrated by the truth we have declared, the light we have made
to shine, I see a field of such vast extent in which I might pro-
ceed so far, and expatiate so widely, that this my tractate would
not only swell out into a volume, which was beyond my purpose,
but my whole life, perchance, would not suffice for its completion.

In this place, therefore, and that indeed in a single chapter, I
shall endeavour only to refer the various particulars that present
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themselves in the dissection of the heart and arteries to their
several uses and causes; for so I shall meet with many things
which receive light from the truth I have been contending for,
and which, in their turn, render it more obvious. And indeed I
would have it confirmed and illustrated by anatomical arguments
above all others,

There is but a single point which indeed would be more
correctly placed among our observations on the use of the spleen,
but which it will not be altogether impertinent to notice in this
place incidentally. From the splenic branch which passes into
the pancreas, and from the upper part, arise the posterior
coronary, gastric, and gastroepiploic veins, all of which are dis-
tributed upon the stomach in numerous branches and twigs, just
as the mesenteric vessels are upon the intestines in like manner,
from the inferior part of the same splenic branch, and along
the back of the colon and rectum proceed the hemorrhoidal
veins. The blood returning by these veins, and bringing the
cruder juices along with it, on the one hand from the stomach,
where they are thin, watery, and not yet perfectly chylified; on
the other thick and more earthy, as derived from the faces, but
all poured into this splenic branch, are duly tempered by the
admixture of contraries; and nature mingling together these
two kinds of juices, difficult of coction by reason of most opposite
defects, and then diluting them with a large quantity of warm
blood, (for we see that the quantity returned from the spleen
must be very large when we contemplate the size of its arteries,)
they are brought to the porta of the liver in a state of higher
preparation. The defects of either extreme are supplied and
compensated by this arrangement of the veins.
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Chapter XV1II.

The Movement and Circulation of the Blood are Con-
Sirmed from the Particulars Apparent in the Structure
of the Heart, and from those Things which Dissection

Unfolds.

I DO not find the heart as a distinct and separate part in all

animals; some, indeed, such as the zoophytes, have no

heart ; this is because these animals are coldest, of no

great bulk, of soft texture or of a certain uniform sameness
or simplicity of structure; among the number I may instance
grubs and earth-worms, and those that are engendered of putre-
faction and do not preserve their species. These have no heart,
as not requiring any impeller of nourishment into the extreme
parts ; for they have bodies which are connate and homogeneous,
and without limbs ; so that by the contraction and relaxation of
the whole body they assume and expel, move and remove the
ailment. Opysters, mussels, sponges, and the whole genus of
zoophytes or plant-animals have no heart ; for the whole body is
used as a heart, or the whole animal is a heart. In a great
number of animals, almost the whole tribe of insects, we cannot
see distinctly by reason of the smallness of the body; still in
bees, flies, hornets, and the like, we can perceive something
pulsating with the help of a magnifying-glass; in pediculi, also,
the same thing may be seen, and as the body is transparent, the
passage of the food through the intestines, like a black spot or
stain, may be perceived by the aid of the same magnifying-

lass.

g But in some of the pale blooded and colder animals, as in’
snails, whelks, shrimps, and shell-fish, there is a part which
pulsates—a kind of vesicle or auricle without a heart—slowly
indeed, and not to be perceived except in the warmer season of
the year. In these creatures this part is so contrived that it
shall pulsate, as there is here a necessity for some impulse to
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distribute the nutritive fluid, by reason of the variety of organic
parts, or of the density of the substance; but the pulsations
occur unfrequently, and sometimes in consequence of the cold
not at all, an arrangement the best adapted to them as being of a
doubtful nature, so that sometimes they appear to live, sometimes
to die ; sometimes they show the vitality of an animal, sometimes
of a vegetable. This seems also to be the case with the insects
which conceal themselves in winter, and lie, as it were, defunct,
or merely manifesting a kind of vegetative existence. But whether
the same thing happens in the case of certain animals that have
. red blood, such as frogs, tortoises, serpents, swallows, may be
very properly doubted.

In all the larger and warmer animals which have red blood, there
was need of an impeller of the nutritive fluid,and that perchance
possessing a considerable amount of power. In fishes, serpents,
lizards, tortoises, frogs, and others of the same kind there is a
heart present, furnished with$fboth an auricle and a ventricle,
whence it is perfectly true, as Aristotle has observed,* that no
sanguineous animal is without a heart, by the impelling power
of which the nutritive fluid is forced, both with greater vigour
and rapidity to a greater distance ; and not merely agitated by
an auricle as it is in lower forms. And then in regard to animals
that are yet larger, warmer, and more perfect, as they abound in
blood, which is always hotter and more spirituous, and which
possess bodies of greater size and consistency, these require a
larger, stronger, and more fleshy heart, in order that the nutritive
fluid may be propelled with yet greater force and celerity. And
further, inasmuch as the more perfect animals require a still
more perfect nutrition, and a larger supply of native heat, in
order that the aliment may be thoroughly concocted and acquire
the last degree of perfection, they required both lungs and a
sgcond ventricle, which should force the nutritive fluid through
them.

Every animal that has lungs has therefore two ventricles to its
heart, one right, the other left; and wherever there is a right,

* De Part. Animal,, lib. iii.
II
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there also is there a left ventricle ; but the contrary of this does
not hold good : where there is a left there is not always a right
ventricle, The left ventricle I call that which is distinct in
office, not in place from the other, that one namely which dis-
tributes the blood to the body at large, not to the lungs only.
Hence the left ventricle seems to form the principal part of the
heart ; situated in the middle, more strongly marked, and con-
structed with greater care, the heart seems formed for the sake
of the left ventricle, and the right but to minister to it. The
right neither reaches to the apex of the heart, nor is it nearly of
such strength, being three times thinner in its walls,and in some
sort jointed on to the left, (as Aristotle says;) though indeed it
is of greater capacity, inasmuch as it has not only to supply
material to the left ventricle, but likewise to furnish aliment to
the lungs.

It is to be observed, however, that all this is otherwise in the
embryo, where there is not such a difference between the two
ventricles, There, as in a double nut, they are nearly equal in
all respects, the apex of the right reaching to the apex of the
left, so that the heart presents itself as a sort of double-pointed
cone. And this is so, because in the fcetus, as already said,
whilst the blood is not passing through the lungs from the right
to the left cavities of the heart, it flows by the foramen ovale and
ductus arteriosus, directly from the vena cava into the aorta,
whence it is distributed to the whole body. Both ventricles have
therefore the same office to perform, whence their equality of
constitution. It is only when the lungs come to be used, and it
is requisite that the passages indicated should be blocked up,
that the difference in point of strength and other things between
the two ventricles begins to be apparent. In the altered circum-
stances the right has only to drive the blood through the lungs,
whilst the left has to propel it through the whole body.

There are further within the heart numerous braces, in the
form of fleshy columns and fibrous bands, which A7zstotle, in his
third book on Respiration, and the Parts of Animals, entitles
nerves. These are variously extended, and are either distinct or
contained in grooves in the walls and partition, where they
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occasion numerous pits or depressions. They constitute a kind
of small muscles, which are superadded and supplementary to
the heart, assisting it to execute a more powerful and perfect
contraction, and so proving subservient to the complete expulsion
of the blood. They are in some sort like the elaborate and artful
arrangement of ropes in a ship, bracing the heart on every side
as it contracts, and so enabling it more effectually and forcibly
to expel the charge of blood from its ventricles. This much is
plain, at all events, that in some animals they are less strongly
marked than in others ; and, in all that have them, they are more
numerous and stronger in the left than in the right ventricle; and
while some have them present in the left, yet they are absent in
the right ventricle. In man they are more numerous in the left
than in the right ventricle, more abundant in the ventricles than
in the auricles; and occasionally, there appear to be none present
in the auricles. They are numerous in the large, more muscular
and hardier bodies of countrymen, but fewer in more slender
frames and in females.

In those animals in which the ventricles of the heart are
smooth within, and entirely without fibres or muscular bands, or
anything like hollow pits, as in almost all the smaller birds, the
partridge and the common fowl, serpents, frogs, tortoises, and
most fishes, there are no chorde tendinez, nor bundles of fibres,
neither are there any tricuspid valves in the ventricles.

Some animals have the right ventricle smooth internally, but
the left provided with fibrous bands, such as the goose, swan, and
larger birds ; and the reason is the same here as elsewhere. As
the lungs are spongy, and loose, and soft, no great amount of
force is required to force the blood through them, therefore the
right ventricle is either without the bundles in question, or they
are fewer and weaker, and not so fleshy or like muscles. Those
of the left ventricle, however, are both stronger and more
numerous, more fleshy and muscular, because the left ventricle
requires to be stronger, inasmuch as the blood which it propels
has to be driven through the whole body. And this, too, is the
reason why the left ventricle occupies the middle of the heart,
and has parieties three times thicker and stronger than those of
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the right. Hence all animals—and among men it is similar—
that are endowed with particularly strong frames, and with large
and fleshy limbs at a great distance from the heart, have this
central organ of greater thickness, strength, and muscularity.
This is both obvious and necessary. Those, on the contrary,
that are of softer and more slender make have the heart more
flaccid, softer, and internally either less or not at all fibrous.
Consider, further the use of the several valves, which are all so
arranged, that the blood once received into the ventricles of the
heart shall never regurgitate, once forced into the pulmonary
artery and aorta shall not flow back upon the ventricles. When
the wvalves are raised and brought together they form a three-
cornered line, such as is left by the bite of a leech; and the
more they are forced, the more firmly do they oppose the passage
of the blood. The tricuspid valves are placed, like gate-keepers,
at the entrance into the ventricles from the venz cava and pul-
monary veins, lest the blood when most forcibly impelled should
flow back. It is for this reason that they are not found in all
animals, nor do they appear to have been constructed with
equal care in all the animals in which they are found. In some
they are more accurately fitted, in others more remissly or care-
lessly contrived, and always with a view to their being closed
under a greater or a slighter force of the ventricle. In the left
ventricle, therefore, in order that the occlusion may be more
perfect against the greater impulse, there are only two valves,
like a mitre, and produced into an elongated cone, so that they
come together and touch to their middle ; a circumstance which
perhaps led Aristotle into the error of supposing this ventricle to
be double, the division taking place transversely, For the same
reason, and that the blood may not regurgitate upon the pul-
monary veins, and thus the force of the ventricle in propelling
the blood through the system at large come to be neutralized, it
is that these mitral valves excel those of the right ventricle in
size and strength, and exactness of closing. Hence, it is
essential that there can be no heart without a ventricle, since
this must be the source and storehouse of the blood. The same
law does not hold good in reference to the brain. For almost
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no genus of birds has a ventricle in the brain, as is obvious in
the goose and swan, the brains of which nearly equal that of
a rabbit in size; now rabbits have ventricle in the brain, whilst
the goose has none. In like manner, wherever the heart has a
single ventricle, there is an auricle appended, flaccid, membranous,
hollow, filled with blood ; and where there are two ventricles,
there are likewise two auricles. On the other hand, some
animals have an auricle without any ventricle ; or at all events
they have a sac analogous to an auricle; or the vein itself,
dilated at a particular part, performs pulsations, as is seen in
hornets, bees, and other insects, which certain experiments of
my own enable me to demonstrate have not only a pulse, but a
respiration in that part which is called the tail, whence it is that
this part is elongated and contracted now more rarely, now more
frequently, as the creature appears tojbe blown and to require
a larger quantity of air. But of these things, more in our
Treatise on Respiration.

It is in like manner evident that the auricles pulsate, contract,
as I have said before, and throw the blood into the ventricles;
so that wherever there is a ventricle an auricle is necessary, not
merely that it may serve, according to the general belief, as a
source and magazine for the blood : for what were the use of its
pulsations had it only to contain? The auricles are prime
movers of the blood, especially the right auricle, which, as
already said, is ‘the first to live, the last to die ;' whence they are
subservient to sending the blood into the ventricles, which, con-
tracting continuously, more readily and forcibly expel the blood
already in movement ; just as the ball-player can strike the ball
more forcibly and further if he takes it on the rebound than if he
simply threw it. Moreover, and contrary to the general opinion,
since neither the heart nor anything else can dilate or distend
itself so as to draw anything into its cavity during the diastole,
unless, like a sponge, it has been first compressed, and is return-
ing to its primary condition’; but in animals all local movement
proceeds from, and has its origin in the contraction of some part:
consequently it is by the contraction of the auricles that the
blood is thrown into the ventricles, as I have already shown, and
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from there, by the contraction of the ventricles, it is propelled
and distributed. Concerning local movement, it is true that the
immediate moving organ in every movement of an animal
primarily endowed with a motive spirit (as Aristotle has it,*) is
contractile ; in which way the word vetpov is derived from vedw,
nuto, contraho; and if I am permitted to proceed in my purpose
of making a particular demonstration of the organs of movement
in animals from observations in my possession, I trust I shall be
able to make sufficiently plain how Aristotle was acquainted
with the muscles, and advisedly referred all movement in animals
to the nerves, or to the contractile element, and therefore called
those little bands in the heart nerves.

But that we may proceed with the subject which we have in
hand, vizs., the use of the auricles in filling the ventricles, we
should expect that the more dense and compact the heart, the
thicker its parieties, the stronger and more muscular must be the
auricle to force and fill it, and vice versa. Now this is actually
so: in some the auricle presents itself as a sanguinolent vesicle,
as a thin membrane containing blood, as in fishes, in which the
sac that stands in lieu of the auricle, is of such delicacy and
ample capacity, that it seems to be suspended or to float above
the heart. In those fishes in which the sac is somewhat more
fleshy, as in the carp, barbel, tench, and others, it bears a
wonderful and strong resemblance to the lungs.

In some men of sturdier frame and stouter make, the right
auricle is so strong, and so curiously constructed within, of bands
and variously interlacing fibres, that it seems to equal in strength
the ventricle of the heart in other subjects ; and I must say that
I am astonished to find such diversity in this particular in
different individuals. It is to be observed, however, that in the
feetus the auricles are out of all proportion large, which is
because they are present before the heart makes its appearance
or suffices for its office even when it has appeared and they
therefore have, as it were, the duty of the whole heart committed
to them, as has already been demonstrated. But what I have

* In the book, de Spiritu, and elsewhere.
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observed in the formation of the foetus as before remarked (and
Aristotle had already confirmed all in studying the incubated
egg,) throws the greatest light and likelihood upon the point.
Whilst the feetus is yet in the form of a soft worm, or, as is com-
monly said, in the milk, there is a mere bloody point or pulsating
vesicle, a portion apparently of the umbilical vein, dilated at its
commencement or base., Afterwards, when the outline of the
foetus is distincly indicated, and it begins to have greater bodily
consistence, the vesicle in question becomes more fleshy and
stronger, changes its position, and passes into the auricles, above
which the body of the heart begins to sprout, though as yet it
apparently performs no officec. 'When the feetus is further
advanced, when the bones can be distinguished from the fleshy
parts, and movements take place, then it also has a heart which
pulsates, and as I have said, throws blood by either ventricle
from the vena cava into the arteries.

Thus Nature, ever perfect and divine, doing nothing in vain,
has neither given a heart where it was not required, nor produced
it before its office had become necessary ; but by the same stages
in the development of every animal, passing through the forms
of all, as I may say (ovum, worm, feetus), it acquires perfection
in each. These points will be found elsewhere confirmed by
numerous observations on the formation of the fcetus,

Finally, it is not without good grounds that Hzppocrates, in his
book, De Corde, entitles it a muscle; its action is the same, so
is its function, vsz,, to contract and move something else, in this
case, the charge of blood.

Further, we can infer the action and use of the heart from the
arrangement of its fibres and its general structure as in muscles
generally. All Anatomists admit with Galen that the body of
the heart is made up of various courses of fibres running straight,
obliquely, and transversely, with reference to one another; but
in a heart which has been boiled the arrangement of the fibres
is seen to be different. All the fibres in the parietes and septum
are circular, as in the sphincters ; those, again, which are in the
columns extend lengthwise, and are oblique longitudinally ; and
so it comes to pass, that when all the fibres contract simul-
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taneously, the apex of the cone is pulled towards its base by the
columas, the walls are drawn circularly together into a globe, the
whole heart in short is contracted, and the ventricles narrowed.
It is therefore impossible not to perceive that, as the action of
the organ is so plainly contraction, its- function is to propel the
blood into the arteries.

Nor are we the less to agree with Arsstotle in regard to the
importance of the heart, or to question if it receives sense and
movement from the brain, blood from the liver, or whether it be
the origin of the veins and of the blood, and such like. They who
affirm these propositions, overlook, or do not rightly understand
the principal argument, to the effect that the heart is the first
part which exists, and that it contains within itself blood, life,
sensation, and movement, before either the brain or the liver
were created or had appeared distinctly, or, at all events, before
they could perform any function. The heart, ready furnished
with its proper organs of movement, like a kind of internal
creature, existed before the body. The first to be formed, Nature
willed that it should afterwards fashion, nourish,preserve, com-
plete the entire animal, as its work and dwelling-place: and as
the prince in a kingdom, in whose hands lie the chief and highest
authority, rules over all, the heart is the source and foundation
from which all strength is derived, on which all strength depends
in the animal body.

And many things having reference to the arteries further illus-
trate and confirm this truth. Why does not the pulmonary vein
pulsate, seeing that it is numbered among the arteries? Or
wherefore is there a pulse in the pulmonary artery? Because
the pulse of the arteries is derived from the impulse of the blood.
Why does an artery differ so much from a vein in the thickness
and strength of its coats? Because it sustains the shock of the
impelling heart and streaming blood. Hence, as perfect Nature
does nothing in vaih, and suffices under all circumstances, we
find that the nearer the arteries are to the heart, the more do
they differ from the veins in structure; here they are both stronger
and more ligamentous, whilst in extreme parts of the body, such
as the feet and hands, the brain, the mesentery, and the testicles,
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the two orders of vessels are so much alike that it is impossible
to distinguish between them with the eye. Now this is for the
following very sufficient reasons: for the more remote the vessels
are from the heart, with so much the less force are they distended
by the stroke of the heart, which is broken by the great distance
at which it is given. Add to this, that the impulse of the heart
exerted upon the mass of blood, which must needs fill the trunks
and branches of the arteries, is diverted, divided, as it were, and
diminished at every subdivision, so that the ultimate capillary
divisions of the arteries look like veins, and this not merely in
constitution but in function, for they have either no perceptible
pulse, or they rarely exhibit one, and never except where the
heart beats more violently than usual, or at a part where the
minute vessel is more dilated or open than elsewhere. Hence
it happens that at times we are aware of a pulse in the teeth, in
inflammatory tumours, and in the fingers; at another time we
feel nothing of the sort. By this single symptom I have ascer-
tained for certain that young persons, whose pulses are naturally
rapid, were labouring under fever; and in like manner, on com-
pressing ‘the fingers in youthful and delicate subjects during a
febrile paroxysm, I have readily perceived the pulse there. On
the other hand, when the heart pulsates more languidly, it is
often impossible to feel the pulse not merely in the fingers, but
the wrist, and even at the temple, as in persons afflicted with
lipothymi= asphyxia, or hysterical symptoms, and in the debili-
tated and moribund.

And here surgeons are to be advised that, when the blood
escapes with force in the amputation of limbs, in the removal of
tumours, and in wounds, it constantly comes from an' artery ;
not always indeed per saltum, because the smaller arteries do
not pulsate, especially if a tourniquet has been applied.

For the same reason the pulmonary artery not only has the
structure of an artery, but it does not differ so widely from the
veins in the thickness of its walls as does the aorta. The aorta
sustains a more powerful shock from the left than the pulmonary
artery does from the right ventricle, and the walls of this last
vessel are thinner and softer than those of the aorta in the same
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proportion as the walls of the right ventricle of the heart are
weaker and thinner than those of the left ventricle. In like manner,
the lungs are softer and laxer in structure than the flesh and other
constituents of the body, and in a similar way the walls of the
branches of the pulmonary artery differ from those of the vessels
derived from the aorta. And the same proportion in these par-
ticulars is universally preserved. The more muscular and
powerful men are, the firmer their flesh ; the stronger, thicker,
denser, and more fibrous their hearts, the thicker, closer, and
stronger are the auricles and arteries. Again, in those animals
the ventricles of whose hearts are smooth on their inner surface,
without villi or valves, and the walls of which are thin, as in
fishes, serpents, birds, and very many genera of animals, the
arteries differ little or nothing in the thickness of their coats
from the veins.

Further, the reason why the lungs have such ample vessels,
both arteries and veins, (for the capacity of the pulmonary
veins exceeds that of both the crural and jugular vessels,) and
why they contain so large a quantity of blood, as by experience
and ocular inspection we know they do, admonished of the fact
indeed by Aristotle, and not led into error by the appearances
found in animals which have been bled to death,—is, because
the blood has its fountain, and storehouse, and the workshop of
its last perfection in the heart and lungs. Why, in the same
way we find in the course of our anatomical dissections the
pulmonary vein and left ventricle so full of blood, of the same
black colour and clotted character as that with which the right
ventricle and pulmonary artery are filled, is because the blood is
incessantly passing from one side of the heart to the other
through the lungs. Wherefore, in fine, the pulmonary artery has
the structure of an artery, and the pulmonary veins have the
structure of veins. In function and constitution, and everything
else, the first is an artery, the others are veins, contrary to what
is commonly believed ; and the reason why the pulmonary artery
has so large an orifice, is because it transports much more blood
than is requisite for the nutrition of the lungs. :

All these appearances, and many others, to be noted in the




