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PREFATORY MEMOIR.

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
TuomAs 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.

Tuomas 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 DocTor HARVEY was the eldest. According to JoHN

D OCTOR WILLIAM HARVEY was the eldest son of

* See ® Miscellanea Genealogica et Heraldica,’ 2nd Series, volume 1.,
PP- 357, 388 ; also volume iii.,, p. 329, &c.—Genealogical Contributions by
W. 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
‘(trul}) thought his memory could better be preserved this

‘ way.'—Thereis, however,no mention of this bequest in DocTor
HarvEy'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.

Tuomas HarvEY placed his sons well out in life ; some of
them became Merchants of London trading with the East and
the Lewvant, 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 Gonwville and Caius L-:ullege n
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 Eungland, received his
Doctor’s degree at Cambridge : and shortly afterwards married
a daughter of Dr. LanceLor BrRowN 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
AUEBREY 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 lawsmts and lovesuits’: a most genial, observant man, who says
of himself: * My head was always working, never idle, and even trwellmg
“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.

Tuomas 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 wvarious 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 the sth 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
HArvVEY 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 ‘D¢ 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 DocTorR 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 tim~ 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 perhaps generally recollected that no
ocular demonstration of the actual Civeulation 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 of 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 DocTtorR 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 Harwvey 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 all 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, 1s 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, 1t was shown how
Doctor 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 a raven,
‘ 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 Wesiminster 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 alsoloved 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 Folkesfone 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 Doctor HArvVEY 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 3rd of Fune, 1657, within ten
months of his eightieth birthday.

After DocTorR 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 runnes of him, w® 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,
“yviz., 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 Awubrey, 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 26tk Fune,
1657.

In Fanuary, 1882, the Tower of Hempstead Church collapsed ;
and the further preservation of DocTtor 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 Hempstecad Church: and on St. Luke's
Day (the day of the annual Commemorative Oration) the 18/ 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
his works and a Roll recording the incidents of the Trans-
lation.

Those who may desire fuller information respecting DocTOR
HARVEY than it i1s practicable to give within these brief limits
are referred to his life by the late DocTor WiLL1s, published in
1878, the year of his own death. Doctor WiLLI1s truly revered
Doctor 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. DocTor HARVEY'S
Works, translated and edited by Doctor WIiLLIS, 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 encireling inscription— 1625 .
SOLI . DEO . GLORIA . MICHAEL . EVRCERHVVS
. 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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CAROLO,MAGNAE

BRITANNIA,FRANCIAZA.
ET HYBERNIAZ REGI, FI-
DEI DEFENSORI.

aad Cor animalium,fundamen-
b2 cum eft vitz, princeps omnium,
el Microco{mi Sol , a quo omnis
vegeratio dependet, vigor omnis& robur
emanat. Rex pariter regnorum {uorum
fundamentum,& MicrocofmifuiSol,Rei-
publicz Coreft, a quo omnis emanat po-
teftas,omnis gratia provenit. Qua de mo-
tu cordis hic{cripta funt,Majeftacicue (vti
huius feculi mos eft ) offerre €0 magis au-
{us fum, quod ad hominis exemplum hu-

2 mana
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mana pene omnia, & ad cordis,Regis plu-
rima. Regi itaque non inutilis cordis fui
notitia , tanquam actionum dininum E-
xemplarium : ( fic paruis componere ma-
gnafolebant.) Poteris faltem Regum opti-
me, in fa{hglo rerum humanarum pof' tus,
vnaopera & humani corporis principium
& Regi¢ fimul poteftatisTug efhigiem con-
templari. Sufcipeitaq;, humilime precor;
Sereniflime Rex vftatabemgmtatc&clc-
mentia de corde nouahzc, quiipfe nouus
i _plcndor hutus{eculi,& totum vere cores,
princeps virtute abundans,acgratia;cui
acceptum iure merito referimus, quicquid
noftra Anglia boni,quicquid vitanoftraiu=
cundi, habet.

AngufliffimeMaiefates Tua
deuotilimusferuus

GviIiLIELMVSHARVEIVS.
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R G E N TS
COLLEGII MEDICORVM

LoNDINENS. PRAESIDI AMICO SVO
{ingulari czterifqs Doétifl. Medicis
Collegis fuis amantifl.

S-P. D

s2ocet Eam de moru & viu cordis, & circui-
i (2 cufanguinis fententiam E. D. D.an.
SRNFL B tea farpius in pralectionibus meis A-

&

2

74 |\ natomicisaperuinovam: fediam per
FEERI nouem & amplius annos multis o-
cularibus demonftrationibusin confpectu veftro
confirmatam, rationibus & argumentis illuftra-
tam,& ab obietionibus do¢tiflimorum & peririf-
fimorum Anatomicorum liberatam , toties ab
omnibus defideraram,a quibuldam cfllagitatam,

inlucem &‘.confpe&um omnium hoclibello pro-
A duximus



6 DEDICATIO.

duximus, Quem nifi vobistran{miffumE.D. D,
minus {perarem prodire pofie integrum & tutum,
cum pene omnium illarum obferuationum, ex
quibus aut veritatem colligo » aut crrores redar-
guo, ¢ vobis plurimos &fidedignos appcﬂarcpof-
{um teftes, quidiffectiones meas vidiftis,& ocula-
ribus demonftrationibus eorum, qua hicad fen-
fum palam affcuero, afliftere candid¢ & aftipulari
confucuiftis. Etcum contrareceptamviam, per
totfeculaannorumab innumeris, iifq; clariflimis
do&iflimifque,viris tritam & illuftracam; fangui-
nemiter nouum metiri fuum & reuoluere folusi-
fte liber afhirmarer ; arroganter nimis factum, ne
videretur,libellumiftum peraliquot abhinc retro
annosalioquin perfeGtum, vel in publicum exire
vel transfretare {1 permififfem, fummopere vere-
bar: Nifi prius vobis propofuiffem, & perautop!i-
am confirmaflem , veftrisdubiis & obiectionibus
refpondiffem, & Pra(idis ornatiflimi cenfuram in
fauoremaccepiffem.Perfuafiflimum veruntamen
habui,quod i coram vobis noftroq; Collegio tot
tantifque viris doctiflimis nobilitats’, propofi-
tum fuftinere potuerim, ab aliis tum demum mi-
nus pertimelcendum, & iam illud , quod mihi

a vobis
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avobis, ob amorem veritatis, contigit vnicum fo-
latium , ab omnibusaliis qui fimilicer fine phi-
lofo hati non minus eflc fperandum. Philofo-
phienim veri, quiamore veritatis & fapicntiz fla-
grant, nunquam {e tam spgs, rapicntia plenos re-
periunt, aut fuo fenfu abundant, quin veritari ,
a quocunque & quandocunque venerit, locum
dent. Nec tam angufti animi vt credant
quamuis artem aut {cientiam adeo omnibus nu-
merisabfolutam & perfectam a veteribus tradica,
vealiora induftriz, & diligentiz nihilfitreliquum :
cum profiteantur plurimi, maximam partem co-
rum quz f{famus, eorum qux ignoramus
minimam efle, necita traditionibus & prace-
ptis quorumcunque addiéti, infervire fe patiun-
tur P hilofophi,&libertatem perdir,ne ocul:l’is pro-
priis fidem adhibeant, nec ita in verba iurant
antiquitatis magiftra, veveritatem amicam in a-
pertis relinquant, & in confpectu omnium defe-
rant. Sed ficur credulos & vanos , omnia prima
facie admittere & credere , ita manifefta fenfui
non videre, & Luce meridiaria diem non agno-
{cere , ftupidos & infenfatos pariter exiftimant, Et
non minus poetarum fabulas,&vulgi deliramenta,

quam Scepticorum epochen in via philofophica
decli-
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declinare docent.Omnesitem ftudiofi, boni, ho-
neftique, nunquam ita paflionibus 1nd1 gnationis,
inuidiz,obrui mentem {inunt, quo minusaudiant
£quoanimo qua pro veritate proferantur , aut
em vere demonftratam intelligant. nec turpe pu-
cant mutare fententiam fi veritas {uader &aperra
demonttratio : necerrores, licerantiquiflimos de-
{erere arbitrantur inhoneftum. Cum o ptime no-
rintquodhumanum {1t errare, decipi, & quod ca-
fu mulra repertacfle contingat qua difcere quiuis
a quouis poflir,a iuuenefenex, aftultointelligens.
Verumifto tratatu, Collegz Amantiflimi,in

authorum & {criprorum Anatomicorum nomini-
bus, operibus & fententiis recenfendis, exagitan-
dismemoriammeam , & lucubrationes, multam-
qucletionem & magnum volumen oftentare no-
lebam.Tum quod non exlibris, fed ex diffeGioni-
bus, nonexplacitisPhilofophorum,fed fabrica na-
turz difcere & docere Anatomen profitear. Tum
quod nequee veteribus quemquam debicohono-
redefraudare, neque ¢ pofterioribus quemquam
irritari 2quum cenfeam, aut moliar. Neque cum
iisquiin Anatomicisantecelluerunt,& me docue.
runt,manus conferere, aut dimicari honeftum pu-
tem. Accedit, quodnecfalficatis crimen, in quem-

piam
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iam veritatis ftudiofum meafponteinurere vellg,
nec quenquam erroris labe in(fmularc. Sed folam
veritatem fector,&omnem tum operam,tum oleg
eo contuli, vtaliquid bonis gratum, do&is com-
modum, &reilitterariz vilein medium proferre
poffim, Valete DominiD. Excellentifl & Anato-
mico veftro fauete

GVILIELMO HARVEO.

B PRO-
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Quo demonftratur quod qua ha&enus

fcrlpta {unt de motu, & viu cordis & arteria-
rum minus firma effe.

2\ E cords arteriarwmaue motuspul u,dﬁmw,m-ﬁ;,

P, €& veilitatibus cogitanti, operapresinm est,que
NG r prius ab alits mandata funt literis, enoluere, quea
[ a\ valgoiaitata & tradita, antmaduertere, vt qus

=CC) recte dicta , confirmentur : que falfadifSectione

| Maramrm,mﬁfzfpﬁrz experientia , diligents, >
accurata aéﬁmﬂmm emendentur.

Pene omunes buc vfque Aﬂammm,ﬁd’fcfm,cé- Philofophi fup-
ponunt cum Galeno,eundem vfum effe fﬂ s , quem rfﬁ:mrmnﬂ,
& vnare tantum differre , quodille abantmals hec 4 vitali facul.
zaze manet : reliquis , vel quod ad vtilitatem , vel quod ad motus
modum [pectatfimiliter fe habenisbns, vnde aﬁrmam(w Hiero-
nymus Fabr. ab aq. p.libro fuo de refpiratione nuperrimee-
dito) quod quoniam non fufficit pﬂé@smrd;}, erarteriarym ad e-
sentandum, e vefrigerandum ; ideo a Natura pulmones circa cor
Sabrefactos effe. Hinc patet quod quacanque dixerint prioves de
Syftole, € Diaftole ,de motu cordss ¢4 arteriarum , hac omniaad

pulmones refpicientes eos tradidiffe.
Cum vero aliter fe habeat motus,cconflitutio cordis,quams
pulmonum,aliter arteriarum,quam pectoris, alios exinde, wﬁ#, e

viilitates exorivi versfimile e5t , differreque plurimums cordss , ¢
Similiter
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[fimiliter Arteriarum pulfus, & vfus, apectoris ¢ pulmonum. Si
enim yifdem vfibus inferuiant pulfus, ac re(piratio , & in Diaffole
introfumant aévem in canitates [uas avterie (vti vulge dicunt) g
in Sy[fole per eofdem poros carnis , & cutss fuligines emittant , nec
non medio tempore inter Syffolem , ¢+ Diaflolem aérene
contineant 5 @ quonss tempore aut aérem , aut [piri-
sus,ant fuligines. Quid itaquerefpondeant Galeno , quilibrum

Jeripfit, Natura [anguinem continers in arterits , & nihil preter

[anguinem , nimirum neque [piritus,neque acrem , ficut abexpers-
mentisy¢o rationibns in eodem libro facile colligere licet. Et[;
in Diaffole replentur arteria abaére introfumpto , in masori pulfi,
maiors [wbeunte aeris copia : ergo magnoexiflentepulln i totuns
Corpus in balneum immes feresyvel aguzeyvelolei, neceffe 5t pulfune
fPatim aut minorem effe,ant tardiorem multo : cums per corputs am-
bientss balnei , aérem intraarterias permeave difficilins fit , fi nor
impofiibile. Similiter ,cum omnes arterie tam profunde , guam
cutanegyeodem tempore, & pavivelocitate diflendantuys quomodo
poterit aér tam libere,co~ celeriter per cutem, carnem, habitumque
corporss in profundumn pertranfire, quam percuticulam folam. Ee
quomado Embryonum arteria forinfecus in canitatesfuias acreme
per ventrem maternum, ¢ per corpus vieriattrahans? Velquo-
modo Phoce,Balens, Delphines, cetasenm omne genws, ¢ pifces o-
mnes in profundo maris arteriarum fuarum Diaftole , & Syftole,
perémmenfam aque maffam celers pulfu aérem introfumunt, & e-
mittunt, Dicers vero qued aérem tmplantatumin aqua abforbe-
ant , ¢ in aquam fuligines(uas reddant , figmento hand abfimile.
Et fitn Syftole arteriaper poroscarnts, ¢ cutis, fuligines ¢ casita.
tibusillorwm expellunt,cur nonitem [piritns , guos dicunt etiamin
illis contineri, cum(pivitus multo tenniores fuliginsows fint. Et ¢
cum inSyftolestum in Diaflole aérem arterie accipiunts G reddunt,

vtipulmones in refpiratione; enr non & hecfaciunt inflictoper
B 2 arters.
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arteriotomiam valncre 8 [ellionetrachas per vulnws, arem in-
grdf;tgrrdi duobuts contraries motibus.palam est: Selta vero ar-
teriiflatim vno continuo motu ﬁnguim‘m VEprotrudis € nonm ae

remyvel ingredizvelvegredi manifeflum eit. Stpulfus arteriarum
partescorporis refrigerant , € eunentant it pulmones ipfum cor
guomode dicunt vulgo arterias acorde in parsesfingulas vitalem
fanguinem differve vefertiffimum piritibus vitalibus? qui parti-
wm calorem faneant, [opitum fufcitent, €5 quafi abfumptumrefar-
ciant , ¢ quomodo (i ligaueris arterias ) [asim pavtes non modo
torpent.frigent & quafi pallida cernuntur fed ¢ ali tandem defr-
nunt,qued [ecundum Galenum contingit,quiacalove,qui per omnes
paries fuperne acorde confluxerat,priuata fint:cum hinc pateat ma
025 arterias calorens parsbus deferve, quam vefrigerium , & euen-
tatignem. Praterea guomodo Diaffole fimulfpiritus i corde atira-
hat, adcalefaciendas partes , fimulg, abexternorefrigerinm ? Am-
plives tameifi sjfdem vfibus pulmones, arterias,ér cor inferuive als-
guiaffirment,tamen cor [pivituum officiname(fe, ¢ arterias [pirie
2us continere,tran fmi#frr ettams dicunt : Pulmones antem ﬁ»irirw
facere,aut retinere contra Columbi opinsanens,negant. Quin ¢roi
Galenoquod [anguts contineatur in arteriis,¢rnon [piriius,contra
Erafiftratum affewerant. Videntur ifta opinionesitainter e pugna.
re,¢rfefeinuicem refellere,ve omnes mon merito fint [ufpecte.San-
guinemin arteriss continers, v arterias [olums fanguinem deferre
tumexperimento Galens , tumin arteriotomia , sumin vnlneribus

quod fan. Panifeftum et cum ab vnaarteriadiffecta, boc etiam Galenns af-
gui. cont. frmaz plurimis in locts vnins (emshor & [patis totam maffam [an=

3O arteriis,

gwinis ab vninerfo corpore,magna, ¢ tmpetnofs .praff%ﬁm exhan-
Pam fore,experimentumn Galens tale eff. Si (sngnir) tuniculo ar-
teriam vtrings ligaueris & medio refciflo fecundum lon.
gitudinem,quod inter duasligaturasin arteriis compre.
henfum erit,nihil prater fanguiné eflereperies : & fic pro-
bat fanguiné folum continere. Vnde etia fimiliter wobs ratiocinars

bces :
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licet : Si eundem [anguinem, qui venis fimiliter ligatis, & vefciffis
ineft, nucnerts i arteris(quemin mortuts ¢ altss animaltbus (-
pins ego expertus [um )eademratione fimiliter concludere nospoffi
mus,arterias sundem [anguinemiquenm vena,¢rnibil prater ennde
fanguinem continere. Aliqui dum diffoluere difficultarem tentant,
[piriinafurm,crarteriofum effe fanguinem affirmantes,tacite conce-
dunt,avteriarum munus ¢[fe fanguinem acorde in vnsuer um cor-
pus deferre, ¢ repletas fanguine arterias effe : Spivituofus n. fan-
guis,non minws [anguis eff : Etiam fanguss prout fanguis ¢ quiin
venss fluit, enm [piritibusimbui nemo negat. Quod fiyqus in arte-
vies eft fangues vberiovi [hivituum copiaiurgeat, tamen excifttman -
dum eft hos [piritns a fanguine infeparabiies effe , frent illi in venss,
¢ quod j&agm;" s €F [pirzens vnum coypus conffizuant (v [erum,
> 6:;:}?:;:?2 in lacte,ant calor in agui calida)quo corporereplentur
arterig ¢reuins cor pores diflributionem i corde ayterie praftant, e
hoccorpus nihil alind.quam fanguiseft. Sivers bune fanguinemin
arteriis, ecorde per arsersarum Diaflolem attrahi dicunt,videntnr
aftrucre,quod arterigfnidiftentione [anguineifto repleantur,c
non acre ambientes viiprius . Namfietiam acre ab ambiente ve-
pleri dicant, quomodo & quandorecipient é corde fanguinem? Si
n S]ﬂﬁff tdfistscontinget impﬂﬂ?éf!f sreplers arserias cum attra-
5153#?,@{!'”?!&:‘5, ¢ non diftends ; Sin antemin Diaffole,in duos
Vfus contrarios,cs (anguine,c aérem,eo calorem, ¢ frigus [imul
reciprent;quod eft improbabile. Amplists cum affirmans,fimul Dia-
Jl#le cordis, 5 arteriarii effe, & fimul Syftolé,alerii eff inconuenies.
Quomode n. cumfimul diftenduninr duo corporaficinnice conata,
alterii abaltcroatttabat,velcii fimul cotrabuntur,ahieriiab altero
vecspiar aliquid? Infuper forfan tmps[Sibile eit,aliquid poffe alind
corpusitain fespsiiartrabere vt diffendaturscii diffends[is pati nifs
Vi [pongia prius vi ab externis conflriiia,diredeat ad conflitutio-
»e fuam naturale. T ale anté aliquidin arteriis pofe efe difficile et
Jingere. Sedarterias diffends, quia replentur,vt facculi, &> vires

B 3 arz
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atg, nonrepleri,quiadiftenduntur vt folles facile,Graperte demon-

ferare me poffe, G palam ante bac demonfbraffe exiftimo : Atsamen
libr. quod fang. cont. in accer. Galent experimentum: in con-
trariumfic [e habet. Arteriam nudatam [ecundum longitndinem
incidit, calamamaue , vel concanam , per viam fiffulam immiztit,
quo & [anguis exilire non poffit,¢5 vulnus abturetur. Quoaduf-
que (snquit ) fic [e habet, arteria tota pulfabit : cum pri-
mum veroobdu&um filum (uperarteriam, & fitulamin

laqueum cdrrahensarteriztunicas calamo obftrinxeris,

nonamplius artertam vlera laqueum palpitare videbis.

Nec ego feci experimentum Galeni,nec recte poffe fieri vino corpo-

re 0b impetuofi [anguinis ex avteris exuptionem puto,nec obtuya-

bit fine ligatwra vulnus fiftula: ¢ per fiftule canitatem vitevius

profilire {anguincm non dubito ;tamen hoc experimento ¢ proba-
re videtnr Galenus facultatem pulfificam per tunicas arteriavum,

acorde manare,¢rquod arterie dum diflendantur, ab illa faculra-

vepulfificarepleantur , quia diftenduntur vt folles , non diflendan-

tursquiareplentur,vt veres. Sedcrinarteriotomia ¢ vulners.
buscontrarinm manifeflumest : fanguis enim faliendo ab arteriss

profunditur cum impetu,modo lon gins,modo propius vici(fim pro-
filiendo , ¢ [altus femper €5t in arteria Diaftole ¢ nonin Syffole.
Quoclave apparet,impulfufanguinis arzeriam diftends. Ipfaenim
dum diftenditur, non potest [anguinem tanta vi progjcere , potiss
aérem in[e per vulnus attrahere deberet, [ecundum ea ,que vulgo
de arteriarum vfuiactatafunt. Nec craffities tunicarum arterig

nobesimponat, faculratem pulfificam prouenire d corde per ipfas tu.
nicas: Nam quibufdam animalibus arterie i venis nihil differunt,

e extremis partibus hominss, G paruss diffeminationibus arteri-

arum quales in cerebro,mants Crc. nemo per tunicas, arterias a ve-

nis poterit diflinguere : eadem enim virifg, tunica:inaneursfmate

pretereaex incifavel exefaarteriagenito, eadem omnino pulfatio

cym
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cuim veliquis arteriss, G tamen non habet tunicam arterie. Hoc me-
cum doltiffimus Riolanws 1ib.7. atteflatur. Neg, eundem vfum
prlfus,ac re[pirationss quisexiffimet , quod isfdem caufis vtirefpi-
yatio,crebriores ,matores ,celeriores fieri cernatyvti fm_'ﬁl,f'm, bal-
7e0,ant quonts calfaciente (vt dicit Galenus) Nam non [olum illud
experimentum et in contrarium (quod foluere Galenus nititur)
cum ab tmmodica repletione pulfus exiftant maiores , refpirationes
minoress Sed ¢ inpuerss pulfus frequentes,cum refpivatiointerim
rara. Stmiliter in timore, (> curis, ¢ anxietare animi, 1mo aliqui-
bus in febribus pulfus celeres,frequentes,refpirationes vero tardio-
ves. Hac ¢ huinfimodi incommoda pofitas opiniones de pulfe , &
Vi arteriarum, confequuntur : 1o minus [or(an etiam ea,qua de
Vit pulfu cordis affirmantur , difficultatibus plarimis &~ inex-
pricabilibus implexa funt. Cor affirmant vulgofontem , > offici-
nam vitalts [piritus effe, quibus vitam fingulis partibus largiatur,
o tamen negant dextrum ventyiculum [pivisus facere,[ed prabe-
reduntaxat alimentum pulmonibus , vnde dicunt pifiibus decffe
dextyum ventriculum cordis,cromnino omnibus deest quibus non
[unt pulmones:Et g dexter ventriculus cordss, pulmoni gratiafit.
1. Cur (quefo) cum eadem pene conflitutio it virinfg, ven-
triculiseadem fabrica fibrarum , lacertulorum, valunlarum, vafo-
7141 5 ANTCHIAT I, € codem Vierg.in diffectionibus referciatur
[fanguine, fimiliter m’gréumf, fimsliter grumefcente: Cur (1nqui)
curm eadem [it Vtrinfg, actio , motus pulfiss, variss eos vfsbus  tam
differentibus,exifsmemus deflinatos fuiffe ? Sivalunle tricufpides
rres [ub dextri ventricnliingrelfu, impedimento fint fanguinis re-
grefwiin venam canam , & i femilunares tres illein orificio arte-
riofe Vena V! fanguinis regre(Jumimpedirent faltafint : cur, cum
fmiliter fe babeant. finiffro ventriculo fimiliter [anguinss tum e-
greffussum regreffui impediendo fait s effe.negemns. '
2. Ezcum magnitudine, forma, fitu,omuine eodem pene moda

finiftro
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finiffrofé habeant ventricule , quo in dextro , cur dicunt hic fpiri-
sumegreffisty & regre(fui impedimento ¢fféin dextro vero fangui-
o1ss. Iden organon [insile non videswr [anguinis » & [pirituum ma-
tus [imiliter impedire apte poffe. _
3. Etcum meaths; & vafa  ibi invicem refpondeant magni-
sudine,videlicet,vens arterisfa,cr arteriavenofas cur vnum pri-
uato vfaideflinetur, widelicet alendss P;r!maﬁiém,nkﬂﬁ publeco.
4. Etquomods probabilees? (vt notanit Realdws Columbuc )
ganto [anguine opus ¢ffe ad nutritionem pulmonnm s cum hoc vas,
wena videlicet artersafa,exnperat magnitudine VIrumg, ramum
deffribusionis venscane defcendentis cruralem.

5. Et(quefo) cum pulmonestam prope fint s & vas tamam-
plum exiffat, ¢ spficontinuo motn, quides quoddextri ventriculi
pulfn opus fit > & quidest quod Natura, gratiaalendorum pulmo-
nune, altersm ventriculum cordi adiungere nece(fe habea.

Cum dicunt finiftrum ventviculum e pulmonibus,¢5 dextro
cordss finumatcriam attrahere,ad [piritus condendos s aérem vi-
delicet ¢o-[anguinem, ¢ pariter in aortam [pirituofum fanguinem
dsftribuere : ¢ hinc fuligines , videlicet retro per arteriam vena-
lem yemittiin pulmonces , tlline (bivitus in aortam. LQuid est quod
[epararionerm faciz, € quod meodo huc illuc [piritus fuligines citra
permiftionem aus confufionem commeant. Si tricufpides mitra-
les nonimpediunt egreffum fuliginum ad pulmones,quomods im-
pedient aéris @ Et quomodo [emilunares prohibebant regre(fam
jpiritnum ( [ubfequente Disfbole cordrs ) ab aorta @ Et omnino,
quomodo drcunt per arteriam venalem [pirituofum [anguiné dif°
tribui e ventriculo finiflroin pulmones,nec interim impediant tri-

cufpides? cum affirmarint aérem per idem vas i pulmonibus in
vetriculum finiftr# ingreds , cuiv: egreffus tricufpides ille valunle
imped -entoeffé voluerunt. Dewus bone! Dnomodo tricu(pidesim-

Amplescs

pediusnt acris egreffum , ¢ nonfanguinis.
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Amplises,cum venam arteriofam , vas amplum magnuns cum ty-
nica arterie factum,non nifi priuato, ¢ vni vfui(videl. alendis pul-
monibus )deftinarint: Cur arteriam venalem vix pari magnitudine
e tunica vena mollislaxa,pluribus vfthus,tribus, vel quatuor vi-
delicet fabrefaitam affeuerant : volunt exim peripfam aercm:é pul-
monibus in fintferum ventriculum permeare : volunt fimiliter ¢ cor-
dein pulmonesfuligines per ipfam remeare.volunt [pirituofi fangui-
nis portionem & corde per ipfamin pulmonts ad ipfos refocillandos
diftribui.

Si fuligines ¢ aerem a covdeillas , ad cor bunc per eundem tubu:
Lums woluns sranfmitiiztam cotrariis moribus, & vfibus voum vas,
& unam viam fabricare N atura [olitanon est , nec videre yfpiane
contigis.

St fuligines, fi acrem hac via permeare, remeare contendunt, vt

per Bronchiapwlmonum quare ex(ecta, velincefa arteria venofa, ne-

ue aerem , negquefuligines reperive in diffectione poffumus , & vnde

}émper réfertam rrcgyf ) [anguine arteriam venofam iftam videm s,

G nunguamaere 5 cumin pulmonibws , & acremremanentem cer-
Bimus ?

Siquis experimentum Galenifaceret s ¢ cani adhuc viuentitra-
chaam incideres: ¢ follibus pulmones aere impleret per vim, ¢ diffe-
205 ligares fortiter; ldem mox diffecto pectore multam aeris copiamirn
pulmonibus vfgue adextimam illorum tunicam inueneris , fed neq,
in arseria venofa  neque in [iniftro ventriculo cordis quidgquam. St
acyem é pulmonibns  in cane visente , aut cor artraberetyant pulmo-
nes tranfinisteres, multo magis hoc experimentoid facere deberent,
Imo in adminiftratione Anatomica inflatis cadaueris pulmonibus,
ezsams acrem flatim buc ingredi(fi vlli effint meatus)quis dubitares?
Tam magni verofaciunt hunc vfum arterie venofe, videlicet ad ac-
vem é pulmonibus cords deferendum: vt Hieronym.Fabr.ab.ag.p.hn-
26 Vafis caufa pubmones factos fuilfé, & banc e[fé pracipuam pulmo-
nHIB particulam contendit,

C Sed
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sedamabo , ffaridefivendo arteria vinifa condisa fit , cur eim

conflitutioest vendd : :
Fiftulis potius apits effer N atura( ¢ quidens ._grrmle,r Bronchia ﬁfm'
cnnularibus, vt femperpateant s é‘ﬂﬁg‘#ﬁlﬂﬂﬂﬂdﬂﬂ » & Vi omning
A [Anguine permantant e sy aeris tranfitum impediat, vii
manifeftum e quands puimones piturta Broi hite velinfarcia, et
parininm admiffalsborant) fibilo,crfrepiti agvarm dum :_'f@wmm;
Minas tolevandaillsopinio, qus cum duplicem matériam (aerea,
& fanguintam) necefJariameffe ad [piritns vitalesefficiendosfiuppo.
wis, fanguintm per mediafiini cordis cacas porofitates dedexiro infi-
wnefbrum e sstriculum tranfudare,aerem per mAgARM Vs Arteriams
werafam é pulmonibm assrah contendit : Erproindeinfeptocordi
parofizates plures ¢ffe producend [anguini accommadatas. Sed me
berenle porofisates nulle [lintneque demonftrars poffunt.
septienim cordic [ubfiantiadenfior , & compaitior e guanss al-
2era corporic particula,exieptys ofSthist, ¢y neruis Sed (i ade(fent fora-
wrina,guomodo cwm firnl vterque wentricnlns diffenditur , € dils-
garur \alterum ab alicro quidpiam,cus finifirum [anguinem ¢ dextro
exchaurive pofiibile e5i2EE cur mon potin dextrum perivisex (inifiro,
qusms [fuiftrum [angainem ¢ dextro ventricalo per eadem foramina
guocare cedidevian. At miram, ¢ incongreumicrte , [angiincns
percacos obfiwrafgue duitus , & aerem per patentiffimos eodemn in-
flanti, commodinsattrchi, Etcuy quafoprofanguinis tranfitiin fi-
223 fFrum ventyiculuns ad cacas (O inuifibiles porofitaresincertas , ob-
[eura confugiunt , guando adest per arteriam venofam tam pazens
sper? mairum mibicevie oSt , quod per cordis [eptum,craffum, duram,
derfum compactiffimum viam facere , velfingers potins maluerant,
guansper patens vas Vendfum,aus esiam per pulmonii fubfantiam
rfzrzm,.{szxam,macﬁ{d‘mm,f}mgi%m. Praterea [t per [eptifubfian-
zinmn fanguis permesye poruiffes , ant ¢ ventriculisimbitz ; qusd opus
effet vene , & arteria coronalis ramilis ad ipfius [€pti nuzrittonenn
Esunricntios Quodnotasn digniffimmmfiin fetn(quando omnisra-
riors
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viorasmolliora) Naturacoaita fuit per foramen ously [anguinem in
finsfErum wentriculivm é yenacana per arieriam venofam tyaduceye:
Quamedo werifimilepofSiseffe guod in adulto per cordis feptumiano
denfius arase faltunms sum commode nullogue negotio tyansfundar.

wAndreas Lanrentinslib.9.cap.11.Quzltione 12. authorizate
Galenide lo.aftect.lib.6,cap.;.¢r experientia Ha&rﬁ:f#frm,gﬂéﬁ
vityr probaté canitarepeitoris [erofitates,&rpus Empyricorum in ar.
2eriam venofam abforpsumper finiftrum vensyisulum cordss, ¢ per
arterias cum vring, velcum facibus aluipoffe expells recenfer, quin-
esiam in confirmationems cafum cutufdam AMelancholict, qui (@pius
deliquinm animi pa|fisa paroxy/mo lsberatus éraz emiffione vrine
Mrgédafw:#ix,ﬂﬂkzgw genere morbi sandem confectus,dieéto sde
dancre,zalis fubfantia,qualem mingebat,nequeinvefica,nequeinre-
nibus v(ptam apparebas fedin cordss finifire veniricnlo , & canizate
pectoris plurima: wnde gloriatur (e boram affeltuum talem pradixif-
JSecaufam. Ego antem non poffum non mirari cum ipfe materiam he-
sevogencam poffe codem sraikn enacnars dininaras , ¢ predicaserats
guod itfdem viss [anguinem épulmonibus in finifirum ventriculuns
[ecundum naturam deduci conncnicnier cernere , aut affenerare non
poruit,ant noluit.

Ttaque ex his, & huinfmodiplurimis patet,cum ea gus dicia ante-
basa prisyibus de motu,r vfu cordiss ¢y arteriarum,aut inconueni-
entia,aut obfcura,az impofSibilia diligentius confiderats apparesnt,
vesleproinde admodum erit panlo pemstis rem snivofpicere,arteria-
Y477, @ COrelis motus 1nom [olum in homine,fed & aliis vntuerfis ani-
malibus cor habeutibus consemplari: Quinetiam vinorum diffetio-
;;! frequents  multagqueanropfiaveriratem dificrncre 5 & inné-

g4
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CITATIO
Anatomica,

DE MOTN O ].I{IPIS

ET SANGVINI
ANIMALIBYVS.

Caput Primum,

Canfa,quibus ad feribendum Author permotus
fuerir.

V  multis vinorum difle¢tionibus ( vti ad ma-

£ &1 num dabantur } animumad obferuandum primd

[4p39¢ «-(%fé appuli;quo cordis morusvfum , & viilitares ina-

SRESF nimalibus per autopfiam , & non per libros alio-

A WEGZo 48 rumque feripta inuenirem : Rem arduam plane,

~ )% &difficulratibus plenam ctinuo reperi, ve {cum

~  Fracaftorio ) motum cordis foli Dco cognitum

fuiffe, pené opinarer. Necenim quomodo Syftolé,aut Diaftole fietet,

nec quando,aut vbi dilatatio,& conftrictio exifteret.recte potuiinrer-

nofcere, propter celeritatem (cilicet morus quiin muluis animalibus,

nita ucuﬁ,quaﬁ traiécto fulgure,fein confpe&um exhibuit,& {ubrra-

xitillico, lca vemodo hinc Syftolen ,illine Diaftolen, modo & contra,

modovarios , modo confufos fieri motus me exiftimabam cernere:

vnde animus mihi luGtuabat,nec quid velip(e tatucrem,vel aliis cre-

derem habebam,8 motum cordis effe qualis Euripi fluxus, & refluxus
Ariltoteli,Andream Laurentium fcripfiffe non mirabar.

Tandem maioriindies, & difquifitione, & dili gentia vfus, multa
frequen~

eF L]
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ficquenter, & variaanimaliavina introfpiciendo , multis obleruatio.
nibus collatis, & rem attigifle, & ex hoclabyrintho me eXtricatum e-
nafille,fimulque motum, & vlum cordis,& arteriarum , quz defidera-
bam, comperta habereme exiltimabam. Ex quo non folum privatim
amicis, fed eciampublicein pralectionibus meisanatomicis, Acade-
mico more,proponerc meam in hacre ententiam non verebar.

Que cumaliis (veifit) placebat , aliis minus: hiconuellere,calum-
niari,& vitio vertere, quod a praceptis, & fide otnnium Anatomico-
ram dilcefferim : 1lli rem nouam cum inquifitu dignamtum maxime
ytilem fore confirmantes , plenuws fibi explicatam pofcere. Tandem
amicorum precibus , vt omnesmeorum laborum parricipes fierent,
partim etiam aliorum permotus inuidia qui d:&tamea iniquoanimo
accipientes, & minusintelligentes,me publice traducere conabanuur,
vtomnesde me, & dereipfa iudicium ferant , hzc rypis mandare pu-
blice coactus fai: Sed &eolibentius, quod Hieronym. Fabr. ab aq.p.
cum finga'as pene animalium particalas,accurate , & do&e peculiari
traCtatu delineauerar, folum corintaGum reliquit. Denique ve fi quid
reipub. literariz ex operamea vtile, & commodum hacin parteacce-
deret , forfanree fecifle me conftarer, nec alii omnino inertem me
vixifle viderent,& quod fenex aitin Comaedia ( Nunquam quifquam ita
benefubdultaratione ad vitam fuir,

o Quinres,atas,vfus aliquid apportet nous,
o> Aliquid admoncat, vella quate fire credas,nefiias.
» Etquetibipucaris primainexperiundo repudies. )

Illud forfan in cordis motu eueniat nunc, autalii hincfaltem , hac
datavia. teeliciosibusfreri ingeniis , reire&ius gerendz, & melius in-
quirendi occafionem capient.

CABYT 1L

Ex vinorum diffectione,qualis fit Cordis motua.

PRimum itaque in Cordibus , omniumadhue viuentium anima-
lium aperto pe@to:e,& diffeGta capfula, quz cor immediate circii-
eluditobferuare licer. Coraliquando mouere, aliquando quielcere,

&elle tempus {n quo mouetur,& in quo motu deftiruitur.
Hzc manifetiorain cordibusfrigidorumanimalium, vebufone,
ferpentibus, ranis , cochleis , gammaris, cruftatis conchis,fquillis, &
C 3 pileicu-
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mnibus : Fiunt etiam omnia manifeftiora in cdrdibus_alig.
rum,vtcanis,porciyfi eo viqueattente obfernaueris quoad emc&{t cor,
& languidius moueri,& quaﬁ extingui incipiar:tum etenim tardiores,
& rarioresiplius motus fieri , & longiores au:etes s cernere aperte; &
clare poteris,& motus qualis fit, & quomodo fiat , commodius intue-
ri,8¢ diiudicare licet.In quiete, vt inmorte cor laxum,faccidum;ener.

watum,inclinatnm quafi iacet. _ L
In motu,& €0 quo mouctur, tempore tria pra czreris animadueg-

tenda.
I. Quoderigitur cor , & in mucronem fe furfum eleuat, fic vtillo
tempore ferire pectus, & foris fentiripulfatiopoffic.

I1. Vndique contrahi,magis vero fecundum latera;ita, vei mm?ﬂ:
magnitudinis , & longiufculam, & colle@um appateat. Coranguillz
exemptum, & fuper tabulam aut manum pofitam hocfacic manifeftd:
¢quectiamapparetin corde pifcicuiorum,& illis frigidioribusanima.
libus,quibus cor coniforme,aut longiufculumeft.

111. Comprehenfummanu cor eo quo mouetur tempore , duti
nfculum fieri , 4 tentione autemilla darities eft , quemadmodum fi
quis lacertos in cubitu manu comprehendens, dum mouent digitos,
illos tendi,8 magisrenitentes fieripercipiat.

IV. Notanduminfuperin pilcibus, & frigidioribus fanguineisa-
nimalibus,vt ferpentibus,ranis, &c.illo tempore,quo mouetur coral-
bidioris coloris effe, cum quiefcit 2 motu caloris anguinei facurum
cerni.

Ex his mihi videbatur manifeftum ; Motum cordis efle tentionem
quandamex omni patte, & lecundum dutum omnium fibrarum, &
conflri¢ticnemvndique, quoniam erigi, vigorari, minorari,& dure-
fcereinomnimotu videtur,ipfiufque motum effe,qualem mufculord,
dum contra&io fit fecundum duGum pattium neruofarum, & fibra-
rum,mufculienim cum mouentur,&ina&u funtvigorantur,tendun=
tur.ex mollibus duri fiunt,attolluntur,incraflancur, & fimiliter Cor.

Ex quibus obfecuatis rationi confentaneumeft,Coreo quo moue-
turtempore,& vndique confiringitur,& fecundum parietes incrafles
feit: fecundum ventriculos coar ari, & contentum fﬁngujngm pro-
trudere,quod ex quarta obferuationefatis pater,cum in ipfatenfione
f“f‘*?m?““aﬁﬂnd fanguinem in {e prius contentum expreflerit,albe.
fcit,& denuoinlagatione, & quiete, fubingredicnte dec nouo fanguine

inyene

22
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fn ventriculum , reditcolor purpureus, & fanguineuscordi. Verum
nemoampliusdubitarepotetit , cum vfque in ventriculicauitatem
inflicto vulnere, fingulis motibus , fiue pulfationibus cordis in ipfaté-
fione profilire cum impetu foras contentum fanguinem viderit.

Simulitaque hzc, & eodem tempore contingunt, tenfio cordis,
mucronis ere¢tio’, pullus, quiforinfecusfentitur ex allulione ciusad
peus, parietumincraffatio & contenti fanguinis protrufio qumim-
petud conftrittione ventriculorum.

Hinc contratium vulgariter receptis opinionibus,apparet, cum co
tempotre,quo cor pectus ferit,& pulfus foris fentitr; vna cor diftendi
fecundum ventriculos; & replerilanguine putctur,quanquamcontra
rem fe habere intelligas, videlicet cor dum contrahitur inaniri. Vnde
qui motus vulgocordis Diaftole exiftimatur,revera Syftoleeft. Er fi-
militer motus propriuscordis; Diaftole non eft, fed Syftole, nequein
Diaftole vigoratur cor, {cdinSyftole , tumenim tenditur, mouetur,
vigoratur.

Nequeomninoadmittendum illud;tametfi dinini Vefaliiadduéto
exemplo confirmatum; De vimineo cicculo fcilicer ex multis iuncis-
pyramidatimiun&is,cor fecundum fibrasrectas tantum moueri ; Et
ficdum apexad bafin appropinquat; laterain orbem diftendi, & caui-
cates dilatari,& ventriculos cucurbitulz formam acquirere, 8 fangui-
nem introfymere,nam fecundum omnem quem habet duétum fibra-
rum, cor eodem tempote tendicur, conftringitur, & potiusincraffari,
& dilatariparietes,& fubftantiam,quam ventricules ; & dum tendun-
tur ibrz 4 cono ad bafim, & corvnaad bafintrahunt, non in otbem
Iaterz cordisinclinarent,fed potius contratium,vti omnis fibrain cir-
culari politione dum contrahitur verlus recticudinem.Ec ficut omnes
mufculorum fibre, dum contrahuntur & inlongitudine abbreuian-
tur,ita fecundum latera diftenduncur, & eodem modo quo in mufcu-
lorum veneribusincraffantur, adde, quod non folum in motu cordis
per direCtionem, & incraffationem parietum contingit ventriculos
coarlari,fed viteriutco quod fibiz illx fiue lacerculi,in quibus (olum
fibrz recke (in pariete enim omnes funt circulares ) ab Ariftorele Ner-
nidi&tz, qua vario in ventriculis cordis maiorum animalium, dum v.
na contrahuntur, admirabili apparatu, omniainterioralateraveluti
laqueoinnicem compelluntur, ad contentum fanguinem maioriro~
bore expellendum.

Neque
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Neque verum eft fimiliter,quod vulgo creditur, cor vllo (1o moty,
aut diftentione fanguinem in yentriculis attrah_m:c . d!:rfl enim mo.
getur, & tenditurexpellic:dum laxatur, & concidit,recipit fanguinem
eo modo, quo poftea patebit.

CAPN T LTIL
Arseriarnm motus qualts ex vinorum difeciione,

Ltetiusin cordis motu obferuanda veniunt hzc, quz ad arteria.
rum motus,& pul(ationes (pe&ant. '

1, Eotempore quocordisfit tentio,contraéio, percuffio pe&ori,
& omnino Syftole, Arteriz dilatirur,pulfam edunt,& in fua funt Dia-
ftole : Similiter co temporc quo dexter ventriculus contrahitur , &
protrudit contentum fanguinem,venaarteriofa pulfat , & dilatatuc i-
mul cum reliquis areeriis corporis.

II. Quando finifter ventriculus ceffat moueri,pulfare, & contta-
hi: ceffac pulfus arceriarii ; imo quando languidius tenditur , pulfusin
arteriis yix perceptibilis, & fimiliter ceflante dextro in venaarteriofa.

111, Irem feétaquanisarteria, vel perforata in ipfa tentione ven-
triculi finiftri propellicur foras fanguis ex vulnere cum impeta. Simili-
ter feta venaarteriofa eodem cempore,quo dexter ventriculus tendi-
tur, & contrahitur, exinde cumimpetu fanguinem profilire videbis.

Similiter etiam in pifcibus fe@a fitula, quz ¢ corde in bronchia
ducit,quo tempore cor tendi,&contrahi videbis,eo vna etiam (angui-
nem exinde pertrudi cum impetu.

Similiter denique cum in omni arteriotomia fanguis profiliendo
excat modo longius modo propius faltum fien in arteriarumDiaftole,
& quo tempore cor petus ferit , comperies : atque hoc nimirumeo
tempore quo cortendi, & contrahiapparet, & infuaeffe Syftole ere-
&ione, vnaque fanguis expellitur eodem matu.

Ex his videtur manifeftum contra communia dogmata, quod arte-
riarum Diaftole fit eo tempore, quo cordis SyRole: & arterias repleri,
f‘k diﬁcn di, propter fanlguinis a conftriticne ventriculorum cordis
immiflionem , & intrulionem; quin eriam dittendiareerias, quiare-
plentur vt vtres,aut vefica;nonre pleri, quiadiftenduntur vefolles.Et
eadem de caufa vniuerfi corporis arteriz pulfant, videliger , dtenfione

finiftri cordis ventriculi,ficut venaasteriofaa dexcri,

Denique
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Deniquearteriarum pullum fieri ab impulfu fanguinisé ventricu-
lo finift o:eodem pacto, quo cum quisin chirothecaminflat, omnes
digitos fimul, & vnadiltendi, & pulfum 2mulari: etenim fecundum
cordis tentionem pariter pulfus fiunt maiores, vehementiores, fre-
quentes,celeres,rythmum, & quantitatem, & ::?rdincm ﬁ.:+ru antes,nec
et expectandum, vt propter morum l’anguums;empus inter conftri-
&ionem cordis,& arteriarum(pracipue magis diftantium)dilationem
intercedat,ne fiant fimul , cum codem modo [e habet, vrininflatione
chirothecz;aut velicz,quod per plenum, (vt pertympanum,& inlon-

is lignis )ictus, & morus (imulfuntin vtroque extremo, & quod Ari- _
ﬁaml-gs:f’aijoimr intravenas (acterias intelligit ) (anguis omnium anima- 3_"*“”“-
Lium pulfuque fimul yndique mouetur.ficpulfant venaomnes & fimul inuscem, E:f: Coi
propterea quodpendent ammes & cards ; mouet autem femper , quare G ills fem~ < cop
pery & fimubinuicem quando monet. s

Notandum cum Galeno , & veteribus Philofophis venas proarte-
riis ,appellatas fuiffe. Accidit aliquando me vidifle, & prz manibus
habuifle calum quendam, qui mihi hanc veritatem apertiffime confir-
mabat.Habuit quidam tumoremingentem pullantem Aneutifma di-
¢tam in dextra parte juguli prope defcenfumarteriz (ubclauiz in a-
xillas ab iplius arteriz exefione prognatum(qui fummum indiesincre-
mentum capeflebat ) & illud propter miflionem fanguinisab arteria,
fingulis pulfarionibus diltentis(quod fecto pofl mortem cadauere)de.
prehenfumerat) inillo pulfus ciu(dem brachii exilis admodum , eo
quod maior (anguinis portio, & influxusin tumorem diuertebatur, &
interceptus fuit.

Quare fiue per compreffionem,fiue per infarétum,vel intercepiio.
nem vbicunque {anguinis motus perarterias prepeditur, ibi viteriores
art‘c:_ia:‘ minus pulfant,cum pulfusarteciarum, nil nifiimpalfus fit fan.
guinis in arterias.

CAPY T IV
CMotuscordis & awricularum qualis ex visorum

diffectione.

Razterhzccircamotum cordis obferuandafunt, quz ad auricula-

rum vi{um (pectant.

Quod Cafpar Bauhinus & Iohannes Riolanusviri do&iflimi, &
s ~ Anaro-
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Anatomici peritiffimi obferuariit & admonent, quod (i in viua feétio
nealicuius animalis cordis motum ftudiofe obferues, quatuor motus
loco,& tempore diftinétosalpicies: quorum duo funt propriiauricu-
larum,ventriculorum duo.Pace tantorum virorum,quatuo: funt mo-
tus,loco,non verotempore diftinéti. Simul enim ambz auriculz mo-
uent, & fimulamboventriculi, vt quatuerloco motus diftinéti funt
ducbustantumtemporibus,atque hocfe habet modo.

Duo funt quafiecodem tempore motus, vnusauricularum, alceri-
ptorum ventriculorii:nec enim fimul omnino fiunt: fed przcedit mo-
tusauricularum, & (ubfequitur cordis, & motus ab auriculis incipere,
& inventriculos progredi vifus eft.cum iam languidiora omnia emo-
rientecorde, & in pi%cibus , & in frigidioribus fanguineis animalibus
interhos duos motus , tempusaliquod quietis intercedit, vt cor quali
fufcitatum motui refpondere videtur,aliquando citius,aliquando tar-
dius, & tandem ad morreminclinans ceflac motufuorefpondere, &
quafi canite duntaxat leuiter annuit,& obfcure adeo mouetur , vt po-
tiusmotus fignum przbere pullanti auricul2 videatur. Sic prins defi-
nitcor pulfare, quamauriculz, vtauriculz fuperuiuere dicantur, &
primus omaium definit pulfare finifter ventriculus, deinde eiusauri-
cula , demum dexterventriculus,vltimo ( quod etiam no:auit Galen.)
reliquis omnibus ceffantibus,& mortuis pulfat vique dextraauriculs,
vti vltimoin dextra auricula vicaremanere videatur, Et dum [en{ime-
moritur cor viderelicet , poft duas veltres pulfationes auricularun,
liqguando quah expcrgcfagtum correfpondere,& vnum pulfum lente,
& zgré peragere,& moliri.

Sed & przcipue notandum, quod poftquam ceflauit cor pulfare

-adhuc auricula pulfante digito fuper ventriculum cordispofito, fin-

gulz pulfationes percipiuntur in ventriculis,eodem p'ane modo, quo
venericulorum pullationesin arreriis fentiriantea diximus,a fanguinis
impulfu nimirum diftétione fadta,& hoctempeore,pulfante folam au-
ricula,f forfice cordis mucronem abfecueris, exinde fingulis amicul®
pulfationibus fanguinem effluere confpicies:vt hinc pateat quomodo
in ventriculos fanguis ingrediatur, nonatrradtidne, aut dittentione
cordis,fed ex pulfuavricularum immiffus.

Notandum eft vbique omnes,quas voco,& inaoriculis, & incorde
pulfationes, contra&ioneseffe: & plane primo contrahiauriculasvi-

debis,& in confequentia,coripfum, Auriculz enim dum mouenturn&
pu [(ant
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pulfant albidiores fiunt, pml’ertim_vbi pauco fanguine rep!cnru_r (re-

lenturautem tanquam promptuarium,& lacunafanguinis,declinan-
te {fponte fanguine,& venarum motu compreflo ad cencrum ) quin et~
iamin finibus, & extremitatibus ipfarum hzc albedo i contradtione
fieri, vel maxime apparet. _

In pilcibus, & ranis,& fimilibus(vnum ventriculum habent cordis
& pro auricula veficam quandamin baflicordis polttam refertiflimam
fanguine ) hanc videbisveficam primocontrahi , & fubfequipoftea
cordis contra&ionemapertiffime.

At vero & quz his contrario medo fe habenta me obleruata afcri-
bere huc vifum eft. Cor anguillz, & quorundam pifcium, & animalia
etiam exemptum fine auriculis pulfat : Immo {i in frufta diflecueris

artes eius dinifas [eparatim fefe contrahere, 8 laxare videbisita, vcin

is poft ceflationem motus auricularum cordis corpus pulfum faciat,
& palpitet. Sed anhocproprium viuacioribus animalibus, quoram
radicalc humidum glutinofam magis,aut pingue.&lentum eft,& non
itafacilc diffolubile. Quod etiamapparetin carneanguillarum, qua
poft exc oriationem, exenterationem , & in frufta diffe¢tionem mo-
tum retinet.,

In Columbacerte experimento falto poftquam cor defierat omni-
no moucri, & nunc ctiam auriculz motum reliquerant peraliquod
fpacium digitum (aliua madefaGum, & calidum cordi {uperimpofitd
detinui: Quo fomento quafi vires, & vitam poftliminio recuperaflet,
cor,& eius auricula moueri, & fefe contrahere , atque laxare, 8 quafi
ab orco reuocari videbantur.

Sed & prater hzcaliquotiesa me obleruatum fuit,poftquam cor i-
pfum, & eiusauricula etiam dextra, 4 pulfatione quafimortisarciculo

quiefctbant-,in iplofanguine qui in dextraauricula continetur,obfcu-
rum motum, & inundationem, ac palpitationem quandam manifefto
fuperfuiffe,tamdiu [cilicet,qua calore & fpirituimbui videretur.

Tale quiddam euidentiffime in prima animalis generatione intra
feptem dies abincubatione,in ouo Gallinaceo cernitur.Ineft primum
ante omnia gutta fanguinis,qua palpitat { quod etiam annotauit Ari-
ftor.)ex quaincremento falto , & pullo aliqua ex parte formato, fiunt
cordisauriculz, quibuspulfantibus perpetuo inelt vita : cum poftea
corpus delineariintermiffisaliquot di:Eus inceperit,tum etiamcor-

dis corpus procreatur , & peraliquod cempus albidumapparet, & ex-
2 angue,
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angue,vireliquum corpus,nec pullum edit,nec motum. Quin etiam
in foctu humano vidi, circa principium tertii men(is fimiliter cor for.
matum, [ed albidum, & exanguc, cuius tamen auriculis fanguis inerag
vberrimus & purpureus.Sed enimin ouo,iam adaucto,& couformato
feeru, imul, & cor adaugeri, & ventriculos habere, quibus fanguinem
tuncrecipere,f tran(mittere occepit.

Ira vt fipenitiusintrolpicere quis velir, non (olum cor eflé primum
vinens,& vitimum moriens dixerit,fed auriculas ( & quein fcrpenti-
bus, pifcibus, & huinlmodianimalibus parsproauriculaeft) & prius
quam coripfum viuere, & polt etiam emori.

Imo an priusadhucipfe fanguis, vel {piritus habeat in e obfcuram
palpitationem quam poft mortem retinere mihi vifuseft : & ancum
Palpitatinn: vitam tncipere dicamus, dubirare con:ingit,quandc qui-
dem,& (permaanimalinm omnium{vt notauit Arift.)& fpiritus proli-

De ml‘?}'“ ﬁcusPalIEitandotxir,veIut animal quoddam.Ira Naturain morte qua-
nim ; 2 ;
e fidecarione faGareducem(ve Arift. ) agat moturerrogrado acalcead

~dp. 3.

carcereseo vade proruit fefe recipit,& cumanimalis generatio exnon
animali procedatinanimal , tanquam ex non ente in ensiifdem retro
gradibus corruptio ex ente reuoluaturinnon ens, vnde quod in ani-
malibus vltimo fic deficic primum & quod primo vltimum.

Obferuaui quoque in omnibus peneanimalibus cor vere inefle, &
non folum('vt Ariftor.dicit)in maioribus, & fanguineis, fed in mino-
ribus, exanguibus, cruftatis, Screftaceis quibufdam, velumacibus, co-
chleis.conchis,aftacis gammaris,(quillis,multifque aliis;imo vefpis, &
crabronibus mulcis { ope perfpicilliad res minimas difcernendas) in
{ummitate illius particule qua cauda dicitur, & vidipulfans cor, & aliis
videndum exhibui.

In exanguibus vero Corlenteadmodum,rari{queiétibus pulfat,at-
que vrinaliis iam moribundis contingit, &tarde fefe contrahir, vt fa-
cileincochleiseft cernere., Quorum cor deprehendesin fundoillius
orificiiin latere dextro quod (e aperire, & claudere euentationis caufa
viderur, & vnde falivamexpuit, feGione facta in fummicatemiuxta
partemiccorianalogam.

Sed notandum& hoc, hyeme, & frigidioribus tempeftatibus exan~
guiaaliqua(qualiseft Cochlea ) nihil pulfans hahent, fcd viram magfs
plentzagerevidentur , vt etiamreliqua que plant- animaliaideo di-

cuntur,
Notan-
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Notandum inluperin omnibusanimalibus vbicorineft, ibietiam
auriculas efle vel auriculis aliquid analogon : Et vbicunque cor dupli-
civentriculo donarur, ibi duas femperadftareauriculas , non cont a:
Scd im ouo pulli conformationem aduertas: Primum ineft vedixi,
tantum veficula.vel auricula, vel gutea fanguinis pulfins, pofteaincre-
mento fa&o abloluiturcor. Ira quibufdam animalibus ( quafivlterio-
rempecfectionem non adipilcentibus)pulfans veficula quzdaminftar
punéti cuinfdam rubsi velalbi, duntaxatineft , quali principium vita:
viiapibus,velpis,cochleis,(quillis,Gammaris,&c.

Eft hic apud nos minima (quilla ( quz Anglice dicitur aShrimp,
Belgiceeen Herneel ) inmari, & in Thameficapifolita, cuiuscorpus
onmino pellucidum eft:Eamaquz impoficam (z pius prebui (pectan-
damamiciflimis qu bufdam meis, vt cordisillius animalculi morus li-
quidiffime perfpiceremus, dum exteriores illius corporis parres vifui
nihil officerent, quo minus cordis palpitationem quall per fenettram
intuercmur..

Inovo Gallinaceo poft quatuor , vel quinque dies abincubatione,
primam rudimentum pulli inftar nubeculz videndum exhibui, ni-
mitum ouo cui cottex adimebatur, inaquam limpidam,tepidamque
immiffo , in cuiusnubeculz medio pun&um fanguineum palpitans
tam exiguum erat,vtin contraltionedifpareret, & vifum aufugeretin
laxationeinftar fummitatisacus appareret rubicundum : Itaveinteri-
plum videri,& non videri quafiintecefle & nonelle, palpitationem &

vitz principium ageret..
CoAP ¥ T V.
Cordis motus atlio»¢s funéiio.

Govero exhis randem, & huiufmodi obferuationibus reperrum
irj confido,motum cordis ad hunc modum fieri.

Primum (efe contrahitauricula. & in illa contra@tione fanguinem
contentum (quo abundar tanquam venarum caput , & fmguinis pro-
ptuarium, & cilterna ) in ventriculum cordis coniicit. quo repleto cor
{ele erigit, continuo omnes neruos tendir , contrahit ventriculos, &
pulfum facir,quo pulfu immiffum ab auricula (anguinem continenter

protrudir in arcerias , dexter ventriculus in pulmones per vas illud,
1B quod
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quod venaasteriofa nominatursfed re vera,&conftitutione, & officio,
& in omnibusatreria cf:(inifter ventriculusin aorram , & perarterias
in vniuerfumco pus.

1fti duo motus,auricularum vnus , alter ventriculorum ita per con.

fecutionem fiunt, {eruata quafi harmonia & Rhytmo, veambo fimel
fiant , vnicus tantum motus appareat, przfertimin calidioribus ani-
malib is, dumillaceleriagitantur motu. Necaliararioneid fit quam
cum inmachinis, vnarotaaliam moucnte , omnes {imul mouere vi-
deantar, & in mechanicoil'oartificio, quod felopetis adaprant, vbi
compreflione alicuius ligul2, cadicfilex, percutit chalybem , & pro-
pellic , ignis elicitur’, qui in puluerem cadit, ignitur puluis,interius
prorepit, difploditur, euolatglobulus, metam penetrat, & omnesilti
motus propter celeritatem quafi in nictu oculi fimul ficriapparent,
Sicetiam in deglutitione radicis, linguz eleuatione , & oris comprels
fione,cibus vel potus infauces deturbatur,larinx a mufculis fuis, & ¢
piglottide clauditur, eleuatur , &aperitur , ammitas gule 2 mufculis
fuis,haud aliter quam faccus ad implendumattollitur, & ad recipien-
dum dilatatur,& cibum,velpotum acceprum tranfuerfis mufculis de~
primir, & longioribus aterahit : Ettamen omnes ifti motus 4 diuer-
fis, & contradiftinétis organisfacti, cam harmonia, & ordine,dum
fiant,vnum efficere morum videntur,& a&ionem vnam,quamdeglu-
titionem vocamus.

Sic contingit planein motione , & aétione Cordis, quz deglutitio
quzdam eft, & tiansfulio fanguinis ¢ venis in arterias : Et{iquis(dum
hzchabueritinanimo ) cordis morum diligenter in viua diffetione
animaduerterit,videbit,non folum,quod dixi,cor fefe erigere , & mo-
tum vnum fieti cum auriculis continuum, fed inundationem quanda
& lateralem inclinationem obfcuram fecundum du&um ventriculi
dextri,& quafi(efe leuiter contorquere,8 hoc opus peragere : Et qué-
admodum cernerelicet,cum equus potat,& aquam deglutit , fingulis
gulz tractibusabforberiaquam, & in ventriculum demitti, qui motus
fonirum facit & pulfum quendam & aufcultantibus,8 tigentibus ex-
hibet,ita dumiftis cordis moribus fit portionis fanguinis ¢ venisinat=
terias traductio,pulfum fieri,& exaudiriin petore contingit.

Motusitaq; cordis omnino ad huncf{ehabet modum, & vnaadio
cordiseftipfa fanguinis transfufio, & in extremaviq;,mediantibusat.

tcrﬁis_prupulﬁu » vt pullum ; quem nos fentimus inarcexiis, nil nifi (an-
guinisa corde impulfus fir. Anvero
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Anverocot fanguini prater tranfpofitionem , & motum localem,
& diftributionem aliquid aliud adda, fiue calorem, fine fpiricum, fius
perfeGionem,pofterius inquirendum, & exaliis obferuationibus col-
ligendum: Hocin prafentia (ufficiat (atis oftenfum efle in puifa cordis
fanguainem transfundi, & deduci é venisinarterias percordis ventri-
culos, & diftribui in vniuerfum corpus.

Sed &hocomnesaliquo modo concedunt,& ex cordis fabrica, &
valuularun artificio, politione , & vlu colligunt, Verumtanquamin
loco obfcuro titubantes ceecutire videntur,, & varia, fubconrtraria, 8¢
non cohgrentia componunt,& ex coniectura plurima pronuncianc,ve
ante demonfratum eft.

Caufamaximahacin parte hzfitandi, & errandi vna fuiffemihi vi-
detur, cordis cum pulmonein homine contextus ; cum venamibi
arteriofam in pulmones obliterari , & fimiliter arreriam venofam
confpexiffer , vnde aut quomodo dexter ventriculus in corpus
diftribueret fanguinem : aucfinifter & vena caua exhaurirer, obfcu-
rum admodum illis erat;hoc atteftantur Galeniverba ( dumcontra G;’]:.“.'&c
Eraliltracum de venarum origine & vlu, & fanguinis coctione;inue- %:;;i
hitur ) refpondebiris (inquit ) ira effe effectum, vt iniecorefanguss prepa-< g Plat, 6.
rettir , arque inde in cor deferatur , ibipoflea reliquam proprie forme per-
fectionem abfolutam accepturms. Quod profecto ratione vacare non viderur:
Nullum entm perfeltum & magnum opus repente sna aggrefiione fieri, to <
tamque [uam expolstionem ab yno infirumento acquirere potest. Quod fi<c
ita est, oftendite nobis vas alind , quod é corde [anguinem abjolute perfe- «
ctum educat , atque ipfum vt arteria [piritum o in totwm corpuscs
difpenfet, Ecce opinionem rationabilem non approbafle , & reli-
3&iﬂ"¢ Galenum (" quia praterquam quod viam tranfitus non vi-

cbat) vasreperite non poterat , quod in totum corpuse Cordefan~
guinem difpenfet.

Siquis veroibidempro Erafiftrato,vel proilla, & nuncnoftra opi-
nione (ipfius confeflione Galeni’) alias rationi confentanea inftarer,
& arteriam magnam fanguineme¢ cordein vniuerfum corpus difpen~
fantem digito commonftraffer ; Quid dininus ille vir ingeniofifli-
mus & do&iflimus refponderet, miror. Siatteriam fpiricus difpen-
fare & non fanguinem diceret; profecto Erafiftratum refellecer
fatis ( quiin arteriis [piritus duntaxac contineriarbitrabatur ) fed
fibiipli contradiceret interea & id effe turpiter negares , t}fa;:d

ibro
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lib oproprioacriterefle contendit , contra eundem Eriftratum :
multis, & validisargumentis comprobat , & experimentisdemon-
ftrat,quod fanguis contineatuc in arteriis natura,& non [piritus.

., Sinverodiuinus vir (vtifacit codem loco (@pius ) concederer , omnes
, ATLETIAs COTPOTIS A MAgNa aTIETIA oriri, & hancacorde: quin esiam in ipfis o-
5y muibus fangutnem natura ontineri s & deferri, & valuulasillas tres figmoides
,» 07ifizio aovee poficas,regre(Jum (anguinis in cor prohibere profeffus, & quod hae
5 Natura nequaguam preflantifsimo vifteri conflicuiffet , nifi maximum aliquod
,. miniflerium ille fuiffons exhibizure.St(inquam)hac omnia, & his ipfiffi-
mis verbis concederet Pater Medicorum,(vti facit recitatelibro.)

Quomodo negare pofficarteriam magnam iftiufmodivas effe quod
fangunem(iamabfolutam fuam perfectionem adeptum )¢ cordein v.
niuerfum corpusdifpenfet,nonvideo. An adhucforfan hzfitarec,vt o-
mnes in hunc vique diem polt l;fﬁl m,quod propter contextum,vt di-
xicordis cam pulmone;non videat vias, per quas (anguis ¢ venisin at-
terias cransferri poflit.

Quod dubium etiam anatomicos(dum (emper indifle&tionibus in-
ueniuntarteriam venofam , & (iniftrum ventriculum cordis repletas
fanguine,eoque craflo,grumefcente,atro) non mediocriter perturbat
cum fanguinem € dextro ventriculo in finiftrum per feptum cordis
tranfudare coadifint afitmare.Sed hanc viam antearefutaui: lamid-
coviaparandaeft, & aperienda , quainuenta,nunc nullaeffer difficul-
tas, quz quempiam (credo) inhiberet, quominusquzante propo-
{ui(de pulfucordis,& arteriarum, de transfulione fanguinis & venis in
arterias,, & de difpenfatione in vninerfum corpus perarterias) conce-
derc,8cagnofcire facile polflit, 3

CAPYTE VI

Quibus viss [anguis,¢ vena Canainarteriasyvele dextro ven-
tricudo cordis in finiftram deferatur.

C‘Jm errandioccafionem przbuifle probabile fit, quam in homine
vident(vedixi)cordis cum pulmone connexionem : Inhoc pec-
cant,qui dum de partibusanimalium (vtivulgo omnes Anatomici fa-
ciant )pronunciare, & demonftrare,aut cognofcere volunt, vnumti-
tum hominem, eumdque murtuumfn!rorpiciunr, & hic tanquam, qui

vha
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vnareipub. forma per{pecta diﬁiPlin*am politicamcomponere, aut v-
nius agri naturam cugnuﬁ.entcs,agn:mulrqram (e fcire opinantur : Nj=
hilo plusagunt, quam (1 ex vna particulari propofitione, de vrluerfali
Syllogizare darentoperam, el

Veruncamen, fiin diffeioneanimalium zque verfatieflent,acin
humani cadauerisanatome exercitati: Res hzcin dubio,quz omnes
perplexos retinet, palam abfque omnidifficultate meafententia elu-
celceret,

In pilcibus , in quibus vnus tantum ventricalus cordis ( vt non ha-
bentibus pulmones }resprimum fatis manifefta eft,veficam enim fan-
guinis in bali Cordis pofitam,auricule nimirum analogon,fanguinem
in cor immittere,quem cor denuo pet fiftulam fiue arteriam, vel aree-
rizanalogon,aperte tranfmitcere,tum vifu, tum fecta arreria (exinde
fanguine fingula pulfatione cordis profiliente Joculis palam confirma-
ri pofle conftat,

[dem etiam deinde in omnibusanimalibus,in quibus vnus dunra-
xat ventriculus,vel quafivaus,non difhcile eft cernere , vtin bufone,
rana,ferpentibus,lacertis, qu etfi pulmonesaliquo modo habere di-
cuntuc,ve qui vocem habent(de quorum pulmonum artificio admi-
rando,& de czteris eiulmodi,| permultasapud me obferuationes ha-
beo quz nonfuat huius loci Jtamen ex autopfiacodem modoinillis
€ venisin arterias Anguinem pulfu cordistraduGumefle palameft, &
viapatens aperta,manifelts,nulladifhcultas,nullushzfitandilocuse
In hisenim perinde {eres habet arque in homine,fifeptum cordis per-
foratum, autademprum effer , aut vaus ex verifque fieret venrriculus,
que fatto , nemocredo dubiaffet, qua viafanguis e venisinarterias
tranfire potuiffer,

Cum vero maior numorus animalium non habentiom pulmones
fir,quam habentium, & fimiliter maior numerus fit, vnum tantum vé-
triculum cerdis,quam habentium duos,procliveeft ftatucre in anima-
Jibus é7n @ mAv ve plurimum , & in vhiuerfum , fangninemaperta viaé
venisin attetias pec cordis finum tran{micu,

Confideraui autem mecum, quod etiam in embryonum eorum qug
pulmones habent,idemapertiflime conftar.

In feeru vafa cordis quatuor(videlicet vena caua,venaarteriofa,ar-
reria venalis,&¢ Aorta,fiue arteria magna)aliomodo vniuntur, qiam

iu adulio,quod omnes Anatomici norunt fatis.
E Piimus
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Primus contactus, & vnio venz cauz cum arteria venofa (quz fit
priulquam cauain dextrum ventriculum cordis fc aperiat, aut venam
coropalem emittat, paululum fupra egreflumab hepate ) Anaftomo-
fimlateralem exhiber, hoceft, foramen amplum patens, ouali figura.
pertufum € caua'in arteriam illam peruium , ita vt(tanquam perv-
num vas ) per illud forameu fanguis de venacava inarteriam veno-
fam, & auriculam cordis liniftram vlque in ventriculam finiftram
liberrime , & copiolifiime dimanare poffic. Infuperin illo forami-
ne ouali ¢ regione , qua arteriam venofam refpicic , operculi infiar
membrana tenuis duraelt , foramine maior, qua poftea in adultis,
operiens hoc foramen, & coalelcensvndiqueiftud foramen omni.
noobftruit, & prope obliterat : Hacinquam membrana fic conftitu-
ta eft; vt dum Jaxe in feconcidit, facile ad pulmones,& cor via refu.
pinetur, & fanguinia canaaffluenticedarquidem, arne rurfusinca-
nam refluar, impediar, vt licear exiftimare in embryone fanguinem
continuo debere perhoc foramen tranfire de vena caua in arteriam
venofam, & indein auriculam finiftram cordis , poftquam ingreflum
fuerit,remeare nunquam poffe. '

Altera vnio eft venz arteriofz(qua fit poftquam venailla, ¢ dextro
ventriculo egrcfﬁ in duosdiuiditur ramos ) eft tanquam duobus di-
&tis,rertiustruncas,8&quafi canalis arteriofus; abhinc in arteriam ma-
gnam obliqne duétus, & perforatus : vtin diffeétione Embryonum.
quafi duzaoriz, vel radices arteri¢ magnz ¢ corde exoricntes du
apparcant.

Canalis hic in adultis fimiliter fenfim atrenuatur , tabefcit, & pe-
nitustandem vt vena vmbilicalis exiccatur , & abolerur.

Ifte canalisarteriofus nullam membranam in fe habet , fanguinis
motum hinc, vel illincimpedientem. Sunteniminorificioillius ve-
nz arterioflz (cuius ifte canalis, vt dixi, propago eft ) valuulz fig-
moidestres qua intusforas fpe&ant, & fanguini ¢ dextro ventricu-
lo hac via in magnam arteriam fluenti cedunt facile , remeare ve-

to contra ab arteria quidquam, aut a pulm onibus in dextzum ven=
tricolum ad amuflim claufum omninoimpediunt. Vrt hic eriam ar-

bitrari confentancum fit in Embryone,dum cor fefe contrahit con-
tino fanguinem € dextro ventriculo hac via in arteriam magnam

inuchi,
Quod yalgo dicitur, has duas vniones tam magnas , patentes, &
aperias,
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aperras,nutriendorum pulmonum caula,fa&asfuifletantum: & in ad-
ultis (cumiam pulmones propteripforum calorem, & motum copio=
fius nucrsmentum defiderarent )aboleri, & confolidari; Commencum
improbabile eft,& male cohzrens. Et fimiliter quod dicunt cot in em-
bryone feriari, & nihil agere, nec mouere, vnde Natura hostranfius
facere,alendorum pulmonum caufa coacta erat, fallumeft : cum iny
ouo cuigallinaincubuit, & in Embryonibus reccater ex vrero ere-
¢tis auropfia patet , tum cor mouere ficutin adultis tum naturam nul-
Ia tali neceffirate vrgeri : Cui motui nonfo'um hioculifzpereftes, fed Lib.fpir
& Ariftotelesacteftaturiple : Pulfus (inquic ) perinitia flatim ingonflitu-*
pione cordisemergit , & quodin [ectione viuorum o & pulli formatione ex ouo de-
préehenditur. Quin & obferuamus has vias (‘tam in hominum genete,
quamin czterisanimalibus) nonfolumapertas , & patentesefle v(-
que adjtempus partus ( vt annotarunt Apatomici ) fed etiam per-
multos poft menfes , imoinaliquibusperaliquot annos, nedicam
totovitz curriculo, velutiinanfere, buccagine, & auibus plurimis,
& animalibus przfertim in minoribus. Que res impofuit forfan
Botallo fe nonum tranfitum fanguini de vena caua in finiftrum.
ventriculum cordis inueniffe , & fateor , me quoque cum in.,
mure maiori iam adulto hoc primum ipfe reperi, tale quid ftarim.
exiftimafle.

Ex quibas intelligitur in Embryone humano, quin, &inaliis, in.
quibas iftz vniones non abolentur,idemipfumaccidere, vtcorfuc
moru,per pacenciffimas vias fang rinem de vena cana in arteriam ma-
Emrn apertiflime traducat, per veriulque ventriculi du¢tum, Dexter

q ridemfanguinemabauricula recipiens , inde per venam arterio-
fam,&propaginem fuamC canalem arteriofam di€tam)in magnam ar-
tertam propellit. Simfter fimiliter codem tempore mediante auriculz
moturecipit fanguinem (inillam finiftram auriculam d:ducum fcili-
cetper foramen ouale é venacaua ) & tentione fua, & conftri®ione
per radicem aortz in magnamitidemarteriam imulimpellic.

Iiatn Embryonibus dum interea pulmones otiantur, & nullam a-
&ionem aut motum habent, quali nulliforent, natura duobusven-
ericulis cordis quafi vno vtiter, ad fanguinem tranfmittendum.. Ec
fimilis et conditio Embryonum pulmones habentium, dum adhuc
pulmonibus non viuntur,ac eft eorumanimalium,quipulmones non
habent.

Eits Itdque
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Itaque tam clare in his eviam elucefcit veritas, quod cor fuo pulfy
fanguinem & vena caua in arteriam magnam traducat, 8 transfunda,
perque tam patentes ;& ngerras vias,acfiinhomine, quod dixiambo
ventriculi(eorum feptoadempto)adinuicem peruiiefient faéti. Cum
itaque maiori ex parte animalibus, & omnibus quodam tempore, pa-
tentiflimz iftz extent viz, qua tranfmiffioni [anguinis per corinler-
uiunt :reftac vtillad perquiramus. Aut cur in quibu(dam animalibus
(vtin homine )iifque calidioribus, & adultis per pulmonum (ubftans
tiamillud fierinonexiftimemus, quod in embryone natura pereas
viasillo tempore quo pulmenum nulluseratvlusantea effecit;quas ob
defe&nm tranfitus per pulmones coacta videbatur facere. Aur,. cur
melius fit(natora enim femper quod eftmelms facit)inadolefcentibus
fanguinis tranfitui naturam omnino occlufiffe, vias patentes illas qui-
bus ante in embryone & foetu via fuerar, & omnibus aliis animalibus
vtitur,necalias vllas proillo fanguinis tranfitu aperuifle, fed fic omni-
noimpedire.

Iraiameoresceffic , vtiisquiinhomine quarunt vias, quomodo
fanguis & vena caua in finiftrum vétriculum, & arteriam venofam per~
meat.Magis operz pretium efet, & recke magis factum videretur,fi ex
difle&ione animalium veritatem inueftigare vellent, vt canfam inqui-
rant,cur in maioribus,& perfe&ioribus animalibus., ii(que adulris na-
turafanguinemtranfcolari per pulmonumParenchyma potius vellet
quam vtinczteris omnibus per patentiflimas vias (cum nullam aliam
viam, & tranfitum excogicari pofle intelligerent,fiue hoc fit quod ma-
iora, & perfeGtioraanimalia fint calidiora, & cum fintadulta,corum
calormagis(vtitadicam ) igniatur 8 vef{uffocetur fit proclinis : Ideo
tranare, & traiici per pulmones,vtinfpirato acre contemperetur, 8ab
ebullitione, & fuffocatione vindicetur, fiue quid alivd tale, Sed hze
determinare,& rationem onmnem reddere,nihilaliudagere eft, quam
propterquid pulmones faci (unt, fpeculari. Atquede his horumque
viu, & motu,& de euentatione omni, 8 aeris nece flitate, & viu, & cz-
teris huiufmodi : Et de variis organis, & differentibus huius caufa ina-
nimalibusfackis : tametfi multa quam plurimis obfernationibusa me
deprehenfa fint:Tamen,ne nimiuma propofitc de motu, & vfu cordis
hocloco aberrando,aliud agere,8 Rationem relinquere,rem intercur-
bare,& fubterfugere videar, hzcproprio traétatu conuenientius ex-

ponendarelinquam.Et quz reftant viad propofitum fcopum reuertar
confirmare pergam, In.
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In pcrﬁ:&ior&bus nimirum & calidioribus animalibus, iifque adul-
tis/vtinhomine ) fanguinem de dextro ventriculo cordis per venam
arteriofam inpulmones,& inde perarteriam venofam in finiftram an-
riculam, & (ubindein ventriculum cord s finiftrum permeare conten-
do:Er primum pofle hoc fieri,deindeita faG&umefle.

CARYL YIL

Sanguinem de dextro ventriculy cordis per pulmonvm paren-
ehymapermcsrcin arteriam venofam ¢ [iniftram
wentriculum,

Flcri autem hocpoffe,& nihil efle,quo minus fiat, fatis conltat, com
& quomodo aqua per terrz (ubftantiam permeans;riunlos, & fon-
tes procreet, confideremus, aut guomodo per cutem fudores : per pa=
renchymarenum, vrina fluat, (peculamur.. Animaduerrendum eftin
iis, qui Aquis Spaden(ibus veuntur: vel de la Madonna(vtaiuat)ina—
gtbParauino, velalisacidulis,autvitriolatis,vel quiad congiosingur~
gitant potum,ve vnaautaltera hora per veicam emingant torum. De-
betiftacopiaaliquantulumin conco&tione immorari:debet per iecur
(vt fingulis diebus bis ingefti alimenti fuccum omnes confitentur fa-
cere) debet per venas, per renum parenchyma, per vretres in veficam.
profluere.

Quosiraqueandio negantes pofle fanguinem, imo totam maffam.
fanguineam, per pulmonum fubftantiam, zque ac fuccus alimentalis:
periecur permeare,tanquam impoflibile, & nullo modo credibile exit
ftimandum ? Quod genus hominum ( cum Poeta loquor) vbivolunt:
concedunt facile pofe:vbinolunt nullo modo:hic vbi opus eft veren~
tur,vbinihilo opus,ibi non verentur afhirmare.

Iecoris Parenchymadenfias multo eft, & fimiliter renum : pulmo-
num rarioris mulco rexturz. Ecfirenibus.&iecoriconferaturfpon—
giofe.

Iniecore nullum impellens, nullaviscogens; in pulmone ex pplﬁr.
dextri ventriculi cordis impingiturfanguis, cuius impulfu ditendiva-
fa, & porofitates pulmonum necefleeft. Praterea pulmonesin refpi- Gal-devl-
rando cleuantur, & concidunt, quo motu necefle eft, vr porofirates; P2t
& vafaaperiantur, & claudantur, vein fpongiis contingit,&in omni-

Ei s buspar-
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bus patticulis habentibus conftirutionem fpongiofam , quando con-
fteinguncar. & rurfus dilatantur. Contra jecur quielcic, nec ita dilara-
ri,& conftringi vifumeft.

Denique fiper jecur cotum ingeftorum fuccum in venam cauam,
eam in homine, quaminboue, vel in maximis animalibus, nome eft;
quinonaferit pertranfirepolle. Echoc.coquod perreanfiifle aliqua
nuttimentum, & permealle in venas iz necefle (6 hat nutririo } & nui-
laalia exter via , acproinde hocathrmare coatifine : Curnon iif-
dem argumentis de tranfitu fanguinis in adultis his; per pulmones
fidem fimilem habent, & cum Columbo peritiffimo, doéiflimoque
Anaromico idemafiererent, & crederent , ex amplitudine, & fabrica
vaforum pulmonum, & eo,quodarteria venola, & fimiliter ventricu-
lus , repleti finc femper fanguine , quem ¢& venis hucveniffe necefls
elt, & nullaalia, quam per pulmones femira , ve & ille , & nos ex
ante dictis , & autoplia , alifque argumentis palam efle exifti-
memus,

Sed quando aliqui funt, qui nil nifiadduétis authoritatibus admit-
tunt ; itdem ex ipfiusetiam Galeni verbis hanc veritatem confirmari
potle fciant ; fcilicet non folum poffe fanguinem , € venaarteiiofzin
arteriam venofam,& indein finiftrum ventriculom cordis, & pofteain
arteciastran{mitti: (ed ex continuo pulfu cordis, & pulmonium moty
inter relpirandum,hochicri, -

Santinorificio venz arteriofz,valuulz tres figmoides, fine femilu-
nates, quz omnino fanguinemin illam venamarteriofam immiffum
non linunt remearein cor.

id emnesnoruntfcilicet harum valuularem necefficatem & vfum,
Galen. d¢ 5,Galenus hisverb sexplicans, Intotoef? (inquit ) mutua Anaftomofis,ai-
viwpare  ,.queofcillorumapertioarteriis fimul euim venis, tranfumuntque ex [efe paviter

1.6.C.10. [anguinent, ¢ fhiritum pevinuifibiles guafdam arque anguftas plane vias.

2 Quod fi o5 ip[ih vens arteriofe.itidem femper patuiffes, nullainque natsra in-
»s teniffet machiram , que daudereipfum cum est tempe Finum , ac rurfus ape-
s rire queat. Fierinunquam potuiflec , vt perinuifibilic , atque exigua ofiilla,
s fanguts (contractothorace) in arteriastranfumeretyr : Neque enim [imi-
»» liter omuis ex quouis attrabitur , neque emittitur. Sed quemadmodum quod
ss leue e5t faciliius eo quod grautus dilacatis inflyumentis attrahitur , iifdenms au-
s»tem contractis exprimitur @ Ita & per latam viam celerius aliquid quam per
w anguftam trabitur, ac rurfus emsttitur,  Com antem thorax contvabituv,pul-

fearque
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[featqueintrocompreffevndique fortiter, quein pulmone (unt venofz arteria,
exprimunt quidemn quam oelerrime , quiin [eipfis eF; [piritus; trarfumunt au-+*
sem per [ubtilia illaofeulls fanguinis poreionem aligiian, quod nunquam aci-
diffei profeéto, fi fanguis per maximum os (cuinfmod: est vene arteriofaad cor)se
vetroremaave patui}f?:r s+ Nune vero rediry peros magnum&mcrmq’&,dum oMk
primitur vndique deftillat quidpiam inarterias per exigua ill s orificia: 8 pau.se
lo polt fequente Capitulo. Quanto thorax contendit veltementins fan-

uinem elidens.tanto membrana, videlicet valuuls figmotdes)exallins osipfum *
occludunt . ¢ nihil remearefinunt : quod & eodem Capitulo decimo <
pauloante. Nifivaluulzeffent , triplex fequerctur incommoilum, i fur-
gubs ipfe fruftra longum hog cttrvivulum [ubinde emetiatur. 1n Diaftolis guidein ¢
pulmonicadfluens, & quainipfo funt , venas omnes vefarcicns . in Syflolis ve- ¢
79 , quafi gftus quidam maritimus , inflar Euripi totum sdevesdem,, huc
atque illuc reciprocum , qui haudquaquam [anguini conueniat. At hog vi-**
deri pofiit exsguum. Quod vero intevim ipfius quoque vefpirarionis vtilita
zem labefaltet , 1d non umplius pro paruo est habendum , ¢re. ( Et paulc®
polt.) Atque etiam tersium fecutum furffot incommoduns . haudquaguam
comemnendum , cum [anguis rerro in expirationibus remigraffet, nyfiopifex <
nofler membranarum Epwphyfin fuiffec fabricarus, vnde concludic Cap, «
vandecimo. Communis autem ipforum omnium , videlicer valuularum et <
yfus, vt materics retro remigrare prohibeans , virarumaxe vero propriss,e-
dusentium quidem ¢ cordematerias ne amplins ad ipfum remeent;inducentinm
vero, ne amplinsex ipfo effluane : Non ensm voleoat naturuvano Libore cor fati- «

L quein eampartem aliquando emittere , vde trabere prafliecrat, neque
vurfus ex illaidentidem ducere,ad quan mittereerat neceffe. Proinde cstm fint *¢
quatuor omnino orificia, bina invrrog, veniriculo, alterum quidem imducit,al-
terumvero educit,

Et panllopoft: Porre cxm vas alterum quod tunice fimplici conftat incor <
infigarur , alcerum-qued duplice ex ipfo producatur communem verrque locum, <
[videlicet ventriculum dexsrum:Ira Galenus intelligit,& ego cadem ratio-
ne [imilicer initrum ventriculum cordis | quafilecunam quandam pa-
rarineceffe fuitsad quam pertinentibus verisqueper alterum quiden: erabarur.<
[anguss per reliquum vero emittatuy.

&md argumentum Galenus pro tranfitu fanguinis per dextrum
ventriculum de vena caua in pulmonesadducit, eodem nobis,re¢tius
pro tranfitu fanguinis de venis per cor in arterias mutatis tan-
twm terminis vii licear, Ex Galeni igitur viti diuini patris

Medico-
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Medicorum locis & verbis clare appatet , & fanguinem per pulmones
VideHof 4 venaatteriofi , inarteriz venofz ramulos permeare, tum propter
Ef‘ﬁ"{;ld” pullum cordis , tum propter pulmonum & thoracis motum. Quiner-
Commea 1amquod cor continaein ventriculos quafilacunam,recipere& emit-
tanium fu_terefanguinem,& huiusrei canfa valuularum genera quatuor,duoin-
pra Galeni dytions, em flionifangainis ducinferuire 5 neautfanguis Evzipiin
lb.c.de  ryoreminconuenienteragiterur, hu,illuc, aut recro remearer,vade
viu parr. : 3 :
Quem li. trahere praftiterar, Scexiila reflueret parre, ad quam mittere €rat ne-
bram poft cefle. Etliccor vano labore fatigaretur, & pulmonum refpiratio prz-
quamha.:cpedircmr, Deniqueclare apparetaﬁertiﬂ noltra, continue , & conii-
a me feri- nepter fanguinem per pulmonum porofitates permeare dedextroin
EEEI_‘H““ venttlculumfiniltrum, de vena caua inacteriam magnam: Nam cum
: continuo de dextro ventriculo immirttatur fanguis in pulmones per
venamartetiofam,& fimiliter conrinne ¢ pulmonibusin finiftrum at-
trahitur(quod ex dictis, 8 valuularum pofitione paret) quin pertran(
eat continue fieri non poreft.

Et itidem cum {emper & continue ingrediatur fangnis in cordis
ventriculomdexuum, & egrediatur continue éfiniftco (quod fimili-
ter, & ratione & fenfu pater ) quin continuo pertranfeat fanguis de ve=
Hacauain Aortamimpollibile eft.

[llud igrtur quod inanimalibus maiori exparte, & plane omnibns
donec adolefcant , perpatentiflimas fieri vias, cx diffc&ione manife-
tum eft, in adultishispecpulmonum czcas porofitates, & vaforum
eiusofcilla,ram ex Galeni verbis,quam ex ante dictis illud inquam fie-
rizque manifeltumelt. Vndeapparet quod quanquam vnus ventrica-
lus cordis videlicet ﬁni[’cerﬁ:[ﬁli:iem effet fanguinisdifpenfationi per
corpus, & eductioni & vena caua, quemadmodum etiam fitin omni-
bus quapulmonibus carent , natura tamen cum voluerit fanguinem i-
pfum per pulmonestranfcolari,dextrum venrriculam fuperaddere co-
actafuit, cuivs pulfu peripfos pulmones & vena canain finiftsi ventrie
culilocum fanguis compelleretur.Ethoc modo dextrum ventriculum
pulmonum caufa, & ob translarionem fanguinis. non ob nutritionem
duantaxat dicendem : Quandoguidemranto p: ouentuannona, atque
compulfu (ubminiftrato, & tanto puriori, & {pirituofiori(vtpote im-~
medrate ventriculis cordis fubueo ) indigere alimento pulmones
magis,quamant cerebri purifimajubftantia,auc oculotum {plendidif-
fima,& divina conflitutio,aut ipfius cordis caro,(quzrectiusper arte-
riam coronalé nutritur inconueniens omnino eft exiftimare. CA~
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Decopia [anguinis tranfeuntisper cor & venk in arterias, ¢ de
circulari totu fangwinis.

H Ve vique detransfufione fanguinis ¢ venisin artetias, & de viis,
pet quas pertranfeat, & quomodo ex pulfu cordis, tranfmitrate
di[’p:nﬁ:ﬁ de quibus, forfan funtaliqui, qui, antca aut Galeniauthori«
tare,2ut Columbi , aliorumue rationibusadduétis, aflentirife dicant
mihi;nunc vero, de copia & prouencuiftius perrranfeantis fanguinis,

uz reftane, (licet valde dignaconfideratu ) cem dixero; adeo nouna
{nat,&inaudita,venon folum ex inuidia quorundam, mewam malum
mihi,led verear,ne habcam inimicos omnes homines tantum confue~
tudo,aut femel imbibitado&rina,alifque defixaradicibus, quafialiea
ranatura,apud omnes valet, & antiquitatis veneranda fufpicio cogit.
Vicumqueiamiacta eftalea,fpes meainamore veriratls, & do&orum
animorum candore; Sane cum copia quantafuerat, tam ex yiuorum,
experimenticaula , diffeGtions, & arteriatumapertione, difquifitione
maltimoda;tum ex ventriculorumcordis , & valorumingredientium
& egredienrium Symimetria,& magnitdine,(cum hatura nihul faciés
ﬁul%ra, tantam magnitudinem, proportionabiliter hisvafibus fruftra
non tribuerit ) tumex concinno & diligenti valuularum & fibrarum
attificio,reliquague cordisfabrica, tum exaliis mulcis fzpius mecum
& ferio confiderallem, 3 animo diutius cuoluiffem: quanta (cilicet ef-
fet copia tranfmilli fanguinis, quam breuitempore eatrafmifliofierec,
necfuppeditareingeftialimérifuccum potuifle animaduercerim; quin
venasinanitas,omninoexhaultas,&arterias,ex altera parte,nimiaian-
guinis intrufione,difrupras,haberemus, nifi fanguisalique exartesiis
denuo in venas remearet, & ad cordis dextrzm yeniriculum regre-

deretur.

Ceepi egomet mecum cogitare,; an motionem quandam quafi in
circulo haberer, quam poftea veram effereperi, & fanguinem & cordo
per arterias in habituin corporis, & omnes partes protrudi, & impelli,
a finiftri cordis vencriculi pulfu, c}ucmadmadum in pulmones per ve-
namartcriofamd dextris ; 8 rurfusper venasin venamcauam, & vi-
que ad auriculam dextram remeari, qucmad;nu:ium ex pulmonibus

per
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per arteriam diCtam venofam , ad finiftrum ventriculum vt ante di-
¢tum eft.

Quem motum circularem eo pafto nominare liceat,quo Ariftote-
les aerem & pluuiam circularé fuperiord motum 2mulatuseft. Terra
enim madidaa fole calefadtacuaporat, vapores furfum elati conden-
{ant,condenfad in pluuias rurfum defcendunt,terram madefacivnt&
huﬁpa&o fiunt hic generationes & fimilitercempefltatum & meteo~
rorum ortus,afolis circulati motu,acceflu, & receflu.

Sic verifimiliter coringat in corpore , motu fanguinis.partes omnes
fanguine calidior: perfecto,vaporofo.[pirituofo,( & vtita dicam) ali~
mentatino,nutriri,foueri, vegerari: Contrain partibus fanguinemre-
frigerari,coagulari, & qual effatum veddi,vade ad principium,videli-
cet ,Cor; ranquatnad fontem f(iue ad lares corporis, perfe&ionisre-
cuperandz caufa,reuertirur :ibi calore naturali,potenti, feruido, tan-
quam vitz thefauro, denuo colliquatur, {piritibus, & (vtita dicam)
bal{amo przgnans , inde rurfus difpenfatur, & hzcomniad motn &
pulfu cordis dependere.

Ira cor principiam vitz & fol. Microeofmi ( vt proporiicnabiliter:
{ol Cor mundi appellasi merecur)cuius virture , & pulfus fanguis mo-
getut ,ptrﬁciru r,vegetatur, & a corruprione & gfumefa&ione vindi-
catur:fuumque officium nueriendo,fouendo, vegerando, toti corpori

reftar Larilte familiaris,fundamentum vitz author omnium ; fed de
Eis conuenientius , cum de huiufmodi motus caufa finali fpecula-
bimur.

Hinccum venz fintviz quezdam,& vafa deferentia fanguinem;du~
E:Iax eft genusiplarum,caua, & Aorra,nonratione lareris (vt Ariftore-

es)fed officio; & non {vtvulgo conftitutione (cum in multisanimali-
bus/vedixi)intunice craflitie,venaab arteris non differat) fed mune-
re & viudiftinta, vena & arteria ambaz a veteribus venz nonimme-
rito di¢tz(vt Galenus annotauit Jco quod hzc,videlicerarteria,vas off
differens fanguinem , ¢ corde in habitum corporis ; illa fanguinemab
habicu rurfus incor; hzevia i corde,ad cor viqueillasilla continet
fanguinem crudiorem,, effctum nutritioniiam redditum
inidoneum, hzc cotum , perfectum,
alimentipum.

CAPVT
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E[Je fanguinis circuitim ex primoe fuppofito
confiymato,

Fd ne verba dare nos dicat quifpiam , & aflertiones fpeciofas tan-

cum facere fine fundamento, & non iufta de caufa innouare: tria co-
firmanda veniunc, quibas pofiris , neceflario hancfequi veritatem, &
rem palam effe arbitror.

Primum continue & continenter , fanguinem ¢ vena cauain arte-
rias,in ranta copia,tran{mitti,pulfi cordis , veab affumptisfuppeditari
non poffit,& adeo vrtotamafla breui temporeillincpertraniear,

Secundum continue 2quabiliter &continéter fanguinemin quod-
cunque membrum & partem pulfiarteriaram impelli;& ingtedi,ma=
iori copia multo,quam nutritionifufficiens fit,vel tota mafla fuppedi-
tari pofli,

Ec fimilitertertio abvnoquoque membro , iplasvenas, huncfan-
guinem perpetuo retroduceread cordis locum.

His pofitis fanguinem circumire,renolui,propelli & remeare, cor=
de in excremitates,& indein corrurfus,& fic quaficircularem motum
peragere,manifeftum puro fore.

Supponamus (vel cogitatione, vel experimento ) quantum fangui-
nis, finifter ventriculusin dilatatione (quum repletus fit) contineat fi-
ue éi}.ﬁuc %iij.fine 2j.5.ego in mortuo reperi vitra, ij.

u Funam us fimiliter,quanto minus inipfa contraltione, vel qua-
mm(g ¢ contraharcor , & quanto minorem ventricalns capacitatem
habeat in ipfacontra&ione, vel iphs conttaltionibus,quantum angui-
nisinarreriam magnam protrudat: ( protrudere enim aliquid femper
8cante demonftratumeft cap.; & omnes in Sy ltele fatentur,ex fabrica
valuularum perfuah ) & verifimiliconieura ponere liceat,inarteriam
immicti partemvel quartam vel quintam velfextam , & minimutn o-
&anam.

Irain homine,protrudifingulis cordisipulfibus fupponamus vncia
femis,vel drachmastres vel drachmam vnam [anguinis, qua propter
impedimontum valuularum in cor remearenon poteft.

Cor vna lemihora plulquam mille pulfus facit imo in aliquibus, &
aliquando bis, ter , vel quatermulle. lam multiplicatis drachmis,

F a videbis
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videbis vna femihora aut millies drachmas tres, vel drachmasdusg,
vel vncias quinquies centum , aut talem aliquam proportionatam
quantitatem fanguinis, pet cor inarterias transtufam, maiori {emper
copiaquam in vniuerfo corpore contingatreperiri. Siimihrcr inoue,
aut cane pertranfit efto fcrupulum voum, in vna cordis contraétione,
tum vna femihora mille fcrupulos vel ciccalibras tres & femis {angui.
nisin quo corpore plerumque non continerur plus quatuor Librisfan-
guinis,hocin oue experrus fum.

Ita pene, fupputatione facta fecundum quod nimium coniectare
poflimustran(miflifanguinis,& enumeratis pulfationibus, videaturo-
mnem mafle quantitatem fanguinez pertranfice de venis in arterias
percor,& (imiliter per pulmones.

Sed efto,quod non vna femibora,fed vna hora,vel vna die,vtcumq;
manifeftum facit plus fanguinis per cor eius pulfu tranfmicticonti-
pue,quam vel ingeftum alimencum poflic fuppeditare, vel in venis{i-
mul contineri.

Neceftdicendum,quod corin fua contractione aliquando protru.
dat,aliquandonon, vel quafinihil , & imaginar um quid. hoc enim
ante confirmatum eft 8 preeterea fenlui contrariam eft & rationi, ‘Si
enim dilatato corde repleri neceffe ventriculos fanguine, contracto
necefle protrudere femper & non parum, cum & ductus non parui &
contractio non pauca fir: in quanis proporcione videlicet: Subtr pla,
fubfextupla,vel fubo&upla (imiliter proportio fanguinisexclufi,debet
eflead ante contentum, & in dilatatione replentem;vii fe habet capa-
citas contracti ventriculiad illam.que eft dilatati. Ereum in dilatatio-
nenon contingit replerinihilo,vel imaginario,Itain contractione nii-
quam nihil, velimaginarium expellit, {ed femperaliquid fecundum
proportionem contraltionis. Quare concludendum,fivnopulfuin-
homine,vel oue, vel boue, coremittit drachmam vnam, & mille funt
pulfusin vnafemihora,contingiteodem tempore,libras decem & vn-
cias quinque tran{miffas efle. Siyno pulfu drachmas duas lib.20, &
%-10. Sifemivnciamiib.g1.& %.8. Stvnciamlib.83.3.4.contingit
vna femihoratransfufas(inquam ) effe de venisin arreriis.

Sed quanrumin vnoquoque protrudatur fingulispulfationibus, 8
quandoplus,8 quando minus,& quade caufa,accuratias pofthaecex
multis ob(eruationibus ameforfan palam fiet,

Interim hocfcio,8 omnesadmonitos velim, quod aliquando vbe-

riori
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riori copia pertran(it fanguis,aliquando minore, & fanguinis circuitus
quandoque citius,quandoque tardius peragitur, fecundumitempera=
mentum,ztatem,caulas externas & internas,& res naturales, & non.-
naturales, fomnum, quictem, victum, exercitia , animi pathemata, &
fimilia.

Verumenimuero cum per pulmones & cor, vel minima copia ttaf=
eat fanguis,longe vberiori prouentu in arterias,&totum corpus didu-
citur quamab alimentorum ingeftione fuppeditari pofiibile fit,ant o-
mnino, nifiregreffu per circuitum faéto.

Hocetiam palam fit fenfu,vivorum d fe&ionem intuentibus,non
folum aperta magnaarteria, fed(quod confirmat Galen. inipfo homi~
ne) {i quzuis vel minima arceriadiffea fuerir, vninspene femihore
fpatio totam fanguinismallam, & toto corpore, tam venis quamarte=
riis exhauftam fore.

Similiter Lani oues,omnibus hoc fatisatteftari poffunt quandore-
{cifrs arceriisiugularibus, in ma&tando boue ; vnius horz quad ante
minus,toram fanguinis maflam exhauriunt,8& vafa omniainanitaxed-
duntin membrorum exciflione& tumorum;exlarga fanguinis profu-
fione,itidem comperimusaliquande breui contingere.

Nec perftringic huius argumentivim,quod per venas effluere in it=
gulatione,&in membrorum excifione, zque, fi non magis quam per
arrerias dicatquilpiam,cum contra feres habet: venz enim quia fubfi-
dunt; quiainipfis nulla vis cogens foras anguinem , & quiaimpedi-
mento valuularum pofitio eft( vt poftea patebit)parum admodumred.
dunc. arteriz vero impetun impulfum anguinem foras , largius, impe-
tuofius,ranquam cum Syphone eieGum profundunt: fed experiunda
reselt,omiflavena &incifaingu lariin oue,vel cane; & quantoimpetu,
quanta protrulione,quam cito omnem fanguinem ¢ roto corpore,tam
venis,quam arteriis contingitinanire admirabile videbitur. Arterias
autem nullibi fanguinem ¢ venisrecipere, nifi tranfmiffione facta per
corexante dictispatet;fed ligando Aortam ad radicem cordis, & ape~
riendo iugularem, vel aliam arteriam (i folum arteriasinanitas, & ve-
nasrepletas confpexeris.non contingitdubitare.

Hinc canfam aperte videbis,curin Anatome, tantum fanguinis re-
periatur in venis, parum veroinartesiis , cur muleum in dextro yeneri-
culo,parumin finiftro( quzres antiquis dubitandi occafionem forfan

prabuit, & exiftimandi, fpiritns folosin illisconcauitatibus contineri
o3 dum
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dum vita fuperftesanimal fuerat Jcaufa forfan elt quod de venisin ar-
teriis nullibi daturtranfitus, nifi per coripfum, & per pulmones, Cum
auntemn expirauerint, & pulmones moueri definant; de venzarteriofz
ramulis,inatreriam venofam , & indein finiftrum ventriculum cordis
fanguis permeare prohibetur (vtin Embryone ante notatum eft, pro~
hibitum fuiffc ob defeGtum motus pulmonum , ofcilla & poroficates
ceecas, &inuilibiiesaperientium claudentium ) cum vero vna cum
pulmonibus cor non definat moueri,led poftea pulfare : & fuperuine-
re pergat:contingitfinilftrum ventriculum , & arterias emittercin ves
nas ad habitam corporisfanguinem.& per pulmones nonrecipere, &
proinde quafiinanitasc(le.

Sed hoc etiam in rem noftram non parum facit fidei’, cum huius
nulla alia caufa(nifi quam nosex noftra fuppofitioncafferimus)adduci
poffit.

Praterea hinc pater,quo magis,aut vehementius arteriz pulfant,co
citiusin omnifanguinis hcemorrhagiainanitum iricorpus.

Hincetiam in omni Lipothymia,omni timore,& huiufmodi, qua-
do corlanguidius & infirmius,nullo imperu pulfat, omnem contingic
hemorrhagiam fedari & cohiberi,

Hinc etiam eft,quod corpore mortuo,poftquam cor ceflauit pulfa-
re;non poteris,vel € iugularibus,vel cruralibus venis & arteriis aper-
tis vllo conatu maffz {fanguinez , vltra'partem mediamelicere. Nec
lanio,(iboui (poftquam eiuscaput percafferic, & attonitum reddide-
rit Jiugulumprins non fecuerit,quam cor pulfare defierit, totum fan-
guinem exhaurire inde poterit.

Denique hincde Anaftomofivenarum & arteriaram,vbifit & quo=
modo fit, & qua de caufa, nemo haGtenus, foperea, recte quidquam
dixillelicetfufpicari.egoinilla difquifitione 1am fum,

CAPVT X

Primum fluppofitum de copia pertran(euntis famguinis & venis in
arterias, (r ¢(f [anguinis circuitum ab obiectionibus vin-
dicatur, ¢ experimentls viterius confirmatur,
] l Ackenus primum (uppofitum confirmatum eft, fiue res ad calcu.

lum teuocetur,fivead experimenta, & auto pliam referatur. vide~
licet:
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licet:quod Fa.n%uis pertranfeat in arterias,maiori copia continue,quaim
ab alimento {uppeditasi poflit , ita vt vora maffa breui fpario il-
lac pernanfeunte , necefle fic , vt circuitus fiar , & fanguis re-
grediatur.

Veium £ quis hic dicat,quod magna copia poflicperrranfire & non.
necelle circuitum fieri,quin ab affumptis refat cire contingar, & exem-
plo efle la&is in mammis prouentus : vacca enim voa die laiscongios
tres,vel quataor vel feprem,vel amplius reddic,mulier itidem duas,vel
tres heminasalendoinfantem, vnum vel duos,fingulis diebus prabet,
quas ab affumptis refticui manifetum efl. Refpondendum,quod cor
tantundem, vel amplius , vna hora,velaltera , computatione fadta, re~
mittere confler.

Sin vero nondum perfuafus,inftaret, vigue dicendo, quodlicer dif-
feQaarteria,quali data & aperia via,prater naturam contingat fangui-
nem cum impetu effundi; non tamen ita contingere integro corpore
& non dato exitu,8 artexiis plenis,vel fecundum naturam conftivutis,
tantam copiam pertranfire,tam breui fpatio,adeo, vt regreflam fieci fie
necefle. Refpondendum,quod ex anteditta computatione,, fubduéa.
ratione , apparet, quantum cog repletum viteriuscontinerin fun dila-
tatione quamin conftrictione , tantundem { maioriex parte ) lingulis
pulfationibus emitti, & proindein tanta copia,pertranfireintegeo  or-
pore,& fecandum nataran® conltituro.

Sed inferpétibus & E’lﬁ:ibus quibufdam, [igando venas peraliquod.
fpatium infra cor,videbisfpatium interligaturam & cor valdecitoina~
nirisita vt regredifanguinem( nifiantopfiam neges)aflerere neceffe bas
beas.Pofteriusetididé clare patebitin fecundi fi nr pofiti cofirmatione.

Hzcomniavno exemplo confirmantes, concludamus, quo fidem
oculis propriis adhibere vnufquifque poflit, ianguem viuumdiffecu~
erit, videbit plus quam perintegram horamcor placide,diftinéte, pul-
fare & feletanquam vermem in conflrictione (cum oblongum fir )iec i~
dum longitudinem contrahere,propellere; in Syltole albidiorsi colore
efle conrra in Diaftole; & reliqua peneomnuia, quibus euidenter hanc
veritatem cSfirmatum iri diximus(hicenimomnialongiora & diftin~
&iora magis func ){ed hoc peculiariter & luce clarius meridiana expe-
ririlicet. Vena cana pascem inferioré cordis fubingreditur , exitarteria
parte [uperiori,id cdprehenfa,vena caua vel tevaculis, vel digito &pol~
lice . fanguinifq; cusfiintercepto, per aliguod fpatiiiinfra cor videl:is}s

expullu
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expulfu, ftatim pene inaniri illam partem intradigitos & cor, fanguine
exhaufto 4 cordis pulfu,fimul cotalbidiori multo colore effe, etiam in
dilatatione fua,& ob defectum fanguinisminusefle & langunidiustan-
dem pulfare,icvtemoridenique videatur. Contra (tatim {folutavena,
color & magnitudo redeunt cordizpofteafirelinquas venam, & arte-
rias fimiliter peraliqguam diftantiama corde ligaueris , vel comprefle-
ris,videbis contraillasturgere, in parte comprehenfa vehementer, &
cor vltra modum diftendi purpureum colorem contrahere viquead
linorem & tandem opprimifanguine,ficvt (uffocatamiri credas:folu-
to vero vinculo rurfusad naturalem confticutionem in colore magni-
tudine pullu redire.

Ecceiam,duo funtgenera mortis,extinctio ob defectum &luffoca-
tioab copiam, hicad oculos veriufque exemplum haberelicet, & di-
&am veritatem autopliain corde confirmare.

CAPYVYTE XL
Secundum [uppofitum confirmatur.

SEcundum confirmandum 4 nobis, quo clarius intuentibus appas
reat;annotanda funt experimenta quzdam,ex quibus patet fangui-
nemin quodcunque membrum perarreriasingredi, & per venas re-
meare, & arterias vala effe differentia fanguinemd corde,& venasva=
fa, & vias efle regrediendifanguinisad coripfum. Et quedinmem-
bris, 8cextremitaribus'(anguis vel per ﬂnaf{amnﬁnimmcdiatc, vel
mediate per carnis porofitates, vel veroque modotranfire abarteriis
invenas,ficurantein corde & thorace ¢ venisinarterias: vnde in cir-
cuiru moueriillinchuc, & hinc,illuc,¢ centro in extremafcilicer, &ab
exrremisrurfusad centrum manifeftum fiat.

Pofteaquinetiam computatione fa&a fimiliter,manifeftum ibidem
crit:de copia,quz neque ab allumpris poffit [uppeditari, neque ad nu-
tritionem neceflario requiracur.,

Simul etiam de ligatuiis manifeftum ext, & quare ligaturzattra-
hant,& quod neque calore , neque dolore, neque vivacui,neque vila
ante hac cognitacaufa & fimiliter ligaturz quam commoditatem &
vium afferce pollintinmedicina, & quomodohzmorrhagiam fuppri-
munt,& prouocant,& qua de caula gangrenz & mortiﬁcatioll:cs mé-

rorum
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brorum inducunt.& {icin caftratione animalium quorundam, & tu-
morom carnoforum & verrucarum exemptione viui funt,

Enim vero,aquod nemo harum omnium caufas & rationes re&e af-
fecutus fic,hinc faGum eft,ve omnes fere exantiquorum featentia,in.
morbis curandis,proponant, & confulant, ligaturas,pauci vero,re@a
earum adminiftratione, curationibus {uisaliquid adiumenti afferanc,

Ligaturaalia ftricta eft, alia mediocris,

Stri&am ligaturam dico, cumiraar&e vondique conftri®tum mem-
brum fit fafcia , vellaqueo, ve vlcraip{am ligaturam nullibi arterias
pulfare([:ctcipiamr,taii veimut in membrorum excifione uxuifz ngui-
nis profpicientes; & rali ctiam veuntur in caftratione animalium, & cu-
motum ablatione,qualigarura affluxu alimenti, & caloris omnino in-
tercepto,tabeflcere, & emori tefticulos,atqueingentes farcoles, & poft
eadecidere,videmus.

Mediocrem verod.co ligaturam,quz vndique membrum compri-
mit, fed cicradolorem , & fic,ve vltra ligaturam aliquantulom arteriz

ulfare inat, qualis,attractione, &in l%ugﬂin!'s miflione v{ui eft;nam
lp.ic:t fupra cubitum fiatligatura,tamen arteriasin carpo aliquantuluna
pulfaretadtu percipias, ireékein phlebotomiafiat ligatura,

Iam expetimentum fiatin brachio hominis,vel adhibita fafcia qua-
liin fanguinismiflione veuntur; vel ipfius manus fortiore comprehens
fione,quod quidem commodius fitin macilento corpore, & cui venz
fintampliores , & quando (calefacko curfpurc) calentextrema,& ma-
iof quantitas (anguinisin extremitatibus fuerit, & pulfusvehementio-
res:omnia enim ibi enidentioraapparebunt.

Fadaitaque ftricta ligatura quam arcke fieri poteft vt quiseum fe-
rat mn{trir‘,-g:n do,obferuarelicerprimum. %ud vicral gaturam vi-
delicet ver{us minum, non pullabitin carpovel vipiam arteria. Dein-
de,immediate {upraligaruram incipir arreria, altius fuam Diaftolem.
habete,8 magis,8c altius, & vehemeativs pullare, & propeipfam liga-
taram,¢tu q.quodamintumefcit,acfi fluxtinterceprum, & tranfitum
inhibitum perrumpere, & referare conargiur:magifque artéria,quams
patfit.ibirepleta afp:u:ct Denique manus fuum colorem retinebit, 8
conftitutionem,folum rratu cemporis refrigerari aliquantulum inei-
piet,nihil vero artrahiturin eam.

Poftquam peraliquod fpatium permanfir ifta ligatura, derepente
paululum foluaturin mediocrem, quali vedixi in fanguinis miflione
vtuntur:& obferuandum. G Manum
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Manum toram fatim colorari, & diftendi,& eius venas tumidas,&
varicofas fieri ; & [patio decem vel duodecim pulfationum illius arte-
riz,multo fanguine impulfo, atq; impaéto rffgrtiﬁimam manum cer-
nes,& abillaligatura mediocri, mulram copiam fanguinis 2 ff tim at-
tradkam effe,ablque dolore,vel calore vel fuga vacui, vel vilaaliaante-
hac commemorara caufa.

Si quis diligenterinip(oillius folutionis momento prope ligaturam
digitum adarteriamiam puliantem applicauerit, quali fubtus przter-
labentem fanguinem fentier,

Ipfe porro cuiusin brachio fit experimentum,ab ipfa folutione liga-
turz ftri¢tz in mediociem,plane calorem, & fanguinem , pulfu ingre-
dientem, quafifemoto cbitaculo, illicofen iet, & aliquid fecundum
ducum arteriarum, tanquam confeftim inflatum, & fparfim per ma-
num tran{mifflum, percipiet, & continuo calefierimanum & diftendi..

Quemadmodumin ftrictaligatura, arteriz lupraligaturam diften-
dantur, & pulﬂmr ;noninfra: ira hacmediocricontra, venz infrali=
gaturamturgent , & renitentes fiuat, fupra vero nequaquam & ar-
tetiz minores.Imo,fi venastumidas compre fleris, (nifi valde forriter)
vix fupra ligaturam , aut fanguinem diffundi aur venas diftendi
confpicies.

Ita ex his cuiuis diligentius obferuanti facile e@ nofcere , fanguiné
ingrediperarterias,ipfarum enim ftrictaligaturanihil aterahitur, ma-
nus colorem feruat, nihilinfluit, neque fic diftenfio.ipfis vero paulu~
lum f{olutis (vein mediocriligatura ) vi & impulfuaffatim fanguinem
intus trudi, manum tumidam fieri manifeltam eft, vbi ipf pulfant,
fcilicet,fanguisprofluit, ve mediocriligaturain manu : vbi vero non,
vtin fricta, nequaquam, nifi (upra, ligaturam, Cuminterim venis.
compreflis, nihil peripfasinfluere meﬁa: cuius hoceft fignum,quod
infra ligaturam tumidiores mulso Igmt » quam fupra, & quam dem-
pra ligatura folent efle, & quod compreflz , nihil fuperioribus. fug-
gerunt ita, quod ligatura impediat regre(fum fanguinis per venas,
ad fuperiora eafque infra ligaturam tumidas faciac permanete , cla-
fc patet.

Arteriz veroiuftadecaufa,non obftante mediocriligatura,vi &im-
pulfu cordisab internis corporis partibus foras viera ligaturam fangui-
nem trudunt, & iftaeft differentia fri¢tz ligaturz a mediocii quod
illa ( ftricka ligaturaynon folum tranficam anguinisin venis, fed inar-

teriis
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terifs intercipiat-hzc(qua mediocris)vim pulfificam,quo minus vitra
ligaturam fe exporrigar, ad extimafque corporispartes propellac, (an-
guinem non impedia.

Adeo vt ficratiocinari liceat : medioc:i ligatura ci venas turgidas
diitéras effe,8 mani plurimo fanguineimpleri vidimus, vnde fithoc®
autn per venas, aut perarterias,aut per ceecas porofitates,infraligatn-
ram (anguinis aduenit : € venis, non poteft : perccecosductus, minus:
ergo perarterias [ecundum quod dictum, necefle eft:pervenasinflue.
re non pofle, patet;cum nonexprimi retro fanguinem contingat fupra
ligaturam,nifiablaca omniligatura , quando fubito omnes venasde-
tumeicere, & fefein fuperlores parres exonerare, manum dealbari, &
furfum omne prius colleétum & umorem & fanguinem affatim eua-
nelcere videtur.

Amplius fentietiple, cuiita,poft multum fpatium ligatum corpus
aucbrachinm erat, & manustumidz pauloque frigidioresinde reddi-
tz ,fentiet (inquam) defolutione mediocris ligaturz, frigidum quid
furfum viquead cubirum vel axillasobrepere , vnafcilicet cum reuer-
tente {anguine, quemego frigidifanguinis recurfum (' poft fanguinis
miflionem ) ad cor vique (foluto vinculo ) in caufa fuille l‘iipmh}rmim
arbitrarer, quz etiam robultis aliquando fuperuenire vidimus , &
maxime 4 folutione ligaturz, quod vulgo dicunta conuerfione fan-
guinis.

Prazrersa,cum ftatim.d folutione ftrict2 ligaturz in mediocremim-
miflionem fanguinis perarterias , continuo venasintumelcere vide-
mus infraligaturam comprehenfas,non antematrerias ; Signumeft &
fanguinemabarreriis in venas & non contra permeare , & aut anafto-
mofin vaforum efle,aur porofitates carnis, & partium folidarum per-
uias fanguini effe.ltem ignum eft venasplurimas inter fe fe communi-
care,quod in ligatura mediocri(fupracubitum facta) mulee attollun-
cur fimul & turgent:ex vnaautem venula fealpello, exiru fanguini das
to,omnes{tacim detumefcunt & inillam vnam fefe exonerantes fubfi-
dunt fimulpene omnes.

Hinc vnufquifque poteft caufasattra&tionis,qua fit per ligaturas, &
forfan omnis fluxionis cognofcere,videlicer ( quéadmodum in manu,
periffam ligaturam, quam dico mediocrem) compre(fz funt venz &
fanguisexire non poteft.Ita cum perarterias vi ((cilicer cordis) impine
gitur,non potens exireinde vt repleatus,diftendacur pars necefleeft.

G 2 Alias
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Alias enim quifieri poteft: Calor & dolor, & vis vacniattrahune
quidem,fed vtimpleaturtantum pars,non vt diftendatur auttumefac
vitranaturalem conftitutionem , &obinfiaGtum, 8caréte impa&um.
vifanguinem tam violenter , tam {ubito opprimatur, vt caro continui
folutionem pati, & vafa difrumpi cernantur, nufquam hocautcalore,
aut dolore, aut vi vacui fieri pofle, credibile,aur demonftrabileeft.

Infuper & ligatura, contingit, attractionem fieri,abfque omnido-
lore,colore autilla vivacui. Quod fid dolorealiquoaccideret fangui-
nematerahi,quo modo ad cubitum,ligato brachio, infraligaturdintu-
mefcunt , & manus, & digiti & venz varicofz?,cum propter | gaturz
compreflionem eo peruenire fanguis per venas non porelt;atque qua-
refupraligaturam,neque tumoris,aut repletionis fignum. , neque ve-
narum turgefcentiz , neque omnino arcra&ionis , aut affluxus vefti-
glum appareat,

Sed attractionisinfraligaturam, & tumefactionis vitra naturz mo-
dum,in manu, & digitis,hzc caula manifefta;nempe, quod fanguiscia
imperu,& affatim ingrediatur, exire vero nequeat. Anillavero omnis
tumoris caufa (vreltapud Auicen. )& omnisredundantiz opprimen~
tisin parterquia viz ingreflusapertz , egreflns claufz, ynde abundare,
& intumorem attolli necelleeft.

Anhincetiam contingarin tuberculisinflammatoriis , quod quo~
vique tumorincrementum capefit, & nonfitin vltimo ftatu, (entitar;
eo locipulfus plenus, prefcrtim calidioribus tumoribusin quibusin-
crementum derepente ficri {olet , fed hzc pofterioris difquifitionis.
funt, viianetiam hinc contingat, quod in meipfo cafu expereus fum«
Egoccurru delaifu:,a[iqua.ndu fronte percuflus, quoloco arteriz ra-
mulus a temporibus prorepit, ftatim ab ipfa percuflione, fpatio fere vi-
gintl pullationum tumorem oui magnitudine , ab{que vel caloze vel
multo dolore, paflus fum, proptervidelicet arteriz vicinitatem, in
locum contufum : fanguis affatim , magis & velociusimpingebatur.

Hincveroapparet; quade caufzin phlebotomia, quando longius
profilire & maiori imperuexire volumus,(uprafe@&ionem ligamus,n6
infra; quod fiper venasinde effluerectanta copiaa partibus fuperiori-
bus,ligatura ilfa nonmodo nonadiuuaret fedimpedirer, & enim infe-
riusligandum verifimilius erat, quofanguis inhibitus vberius exeat, i
cxpartibus fuperioribus eo per venas defcendens per venasemanaret:

fed cumaliunde per arterias impellitur in venasinfeziores, in quibus
regreflus
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regre(lus per ligaturam prapeditur, venz turgent, & diftentz ipfum
maioriimpetu per orificiam clidere & longius eiicete poffunt , foluta
vero ligatura, viaque regreflus aperta ecce nonamplius,nifi gurtatim
decidit, & quod omnes norunt, fi vel vinculum foluerisin admini-
ftranda phlebotomia velinfraligaueris vel ftri¢a nimisligatura , mé-
brum conftrinxeris, tum fanguisab(queimpetu exic; Quia fcilicet via
ingreffus 8 influxus (anguinis per arterias intercep-afic. Strictaillali-
gaturaarteriard, astregrefJusliberior datur pervenas,ligatura folura.

CAPYT XIL

E[fe fang tinis circuitum ex fecundo fnppqﬁm

confirmaro.

Zccumica fint,conftat confirmatum iri etiam aliud,, quodantea

per cot continuo fanguinem tranfiredicebam: videmus enim ab
arteriis (anguinem in venas dimanare,non ¢ venis in arterias: videmus
infuper vel penetoram maffam (anguinis exhauriri poflcabipfobra-
chio(idque vnayena cuticulari fcalpello aperta,fifiacligatura decés)
videmus praterea,itaimpetuofe & affatim effundi, venonfolum bie-
ui & cito euacuati quiante feGtionemin brachiointraligaturam com-
prehenfuserat fanguis, fed ex toto brachio & toto corporetamartes
riis quam venis.

Quareconfiterinecefle eft, primo vi &impetu fuppeditari,& quod
viimpingaturintea ligaturam 5 vionim & impul(uexic: & proinde a
cordispullu &robore ,visenim & iinpulfio; fanguinisfeluma corde.

Deinded corde prouenire hunc fluxum, & per cor tranficu fadto &
venis magnis hac etgluerc,ﬁmilitcr conficeri necefle, camintraligatu-
ram per arteriasingteditur non per venas, & arteriz nufquam fangui-
nem é venis recipiunt nifié finifiro ventriculo cordis.

Neque omninoaliter ex vna vena(facta fupraligatura ) tantam co-
piam exhaurire vllo modo potuiflet,prefertim tamimpetuofe,affatim,
tam facile , tam (ubito, nifid corde, vi, & impulfu confecutio fiat hoc
di¢tomodo.

Etfihzcicafine : hinc prztereade copiacomputationem facere, &
de ciccularimotu fanguinis argumentari apertiflime pofflumus,Si cte-
nimin phleboromia (o quo folet prorumpere effufione & impetn ) fi

G 3 _ quis
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quispet femihoram prouenire ineret, nulli dubium, quin maxima (i-
plius (angainis)paree exhaufta,lypothymia & fyacope aduentarent, &
nonfolum acteriz,(ed & venz magna peneinanita forent. Tranfire
ergorationabile eft femihorzillofpatio tantundem € vena magra per
corinaoriam.Vlterius fi quot vnaiz per vaum brachium perfluant:vel
quor inzo. vel 30. pulfationibus intra mediocrem ligaturam trudan.
tur languinis fGppuraresidaret profeéto exiltimandi copiam,quantum
peraliud brachium interea per virumque crus,percollum verinque, &
peralias omnesarterias, & venas corporis interim pertranfear; quibus
omnibusHuxus per pulmones,& cordisventriculos,nouum continuo
fanguinem fuggerere debet,idque € venis neceflfarium eft,circuitum
fieri;cum nec fuppedisatiab affumpcis poflit, & longepluseft; quam
pattium nutritioni congruens erat. .

Amplins obfernandum,quod in adminiftranda phlebotomia,qui-
doque contingithancveritatem confirmalfle. Nam re¢tebrachii quane
quam ligaueris,& {calpello debito modo diflecueris,aprari orificus, 8
omnibus rite adminiftratis,ramen fitimor,sur ex quauis alia caufa,auc
animipathemare,lipopfychiaadueniat,& corlanguidius pulfar, nullo
modo fanguis exibir,nifi guctatim:przfertim fi ligatura frictior paulo
facta fit.ratio eft, quia compreflam arveriam languidior pulfus & im-
pellensvis infirmiorrecludere , & fanguinemintraligaturamrudere
non valer: imo perpulmonesdeducere, aute venis in arterias copiofe
transferre;eneruatum & languidum cornon porteft. Sic eodem modo,
& eifdem de cauiis contingit, & mulierum menftrua, & omnem hz-
morchagiam fedari. Ex contra:iisetiam hoc patet; quoniam redinte-
gratoanimo , amoto metu;cum ad fe redeunt, iam adaucto robore
pulificante; arterias {tatim vehementius pulfare etiam in parte ligata,
in catpo moueri , & languinem per orificium longius profilire , contie
auo dutu videbis.

CAPVT XIIL

Tertium [uppofitum confirmatur, & effe [anguinis circuituns
ex zertio fuppofito.
]_ l Attenus de copia pertranfeuntis fanguinis per cor , & pulmones,

+ -in centro corporis,& fimiliter abarrc: iis in venasin hakitu corpo-
ris.Re ﬂ:at,vr;quom odo pet venasab extremit atibus,ad cor, retro fan-

guis
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guis permeat, & quumudu vene {int vala deferenria{olum ﬁmguiné,
ab extremitatibus ad centrum.explicemus:quofacto, triailla propofi-
tafundamenta, pre circuitufanguinis fore aperta, vera, ftabilia,ad fi-
dem (ufhicicnrer fa-iendam exifimamus.

Hocautem ex valuulis,quz inipfis venarum cauitatibus reperinn-
rat,& exillarum vfu, & ocularibus experimentis, fatis eric apertum.

Claiiffi nus Hieronym.Fabr.ab Aq. pendcnt : peritiflimus Anato-
micus & venerabilis fenex, vel vt voluir Do@:fs. Riolanus Lic.Siluius.
primus invenismem braneasvalunlas delincauit figura igmoides,vel
{femilunares portiﬂncuhs tuniczinterioris vena umeminentes tenu-
ifimas. Sutz funt diltantibuos inlocis vario modo in vatiis homii ibus
ad venz latera connata,fucfum,verfus venarum radices fpectantes, &
in mediam capacitatem vena,ambz (vt plurimum enim duz funt ) in-
wicem refpicientes,atque fe inuicem co ntingentes, & in extremitati=
busira cohzrere,copulariaprz: vefiquid ¢ radice venaruminramos
vel € maioribusin minores permearet,omninoimpediant, & ita fitz:
vt [equentium cornua precedentium conucxe medinm (& fic alter-
matis vicibus) refpiciant.

Harum valaelarum vium re@uminuentornon eft affecutns,neca-
liiaddiderunt: noneftenim ne pondere deorfum {anguisininferiora
totus ruat: Suntnamq ieinivgularibusdeorfum fpectanies , & fan=
guinem forfum prohibentes fieri , & non vbique furfum fpe@antes,
fed emper verfus radices venarum & vbique verfuscordislocum : E-
E:, vtaliietiam, aliquandoinemulgentibus reperi;&in Ramis mi-

nterii verfus venam cauam & porram {pectantes:addeinfuoper quod
in arteriis nullz funt, & notare licet, quod canes, & bouesomnes ha-
bentvaluulasin diviffone cruralium venarom, ad prin cipium offis fa-
cri,velinramis illis prope eoxendicem , in quibus nil tale timendum
propterereGam ftaturan.

Necob metum Apoplexiz (vt alii dicunt ) funtiniugularibus val-
uulz,quia materiain fomno potius perarterias foporalesinflucre in-
caput apra elfet.

Necvt fanguis in divaricationibus fubfiftat, in ramos exiles, 8¢
non totus in magis apertos , & capaces irrueret ¢ pofitz enim {int
vbinulle dinaricationes,licet frequentiores conlpicifateor, vbidiua-
ticationes funr.

Nec vt motus fangninis 4 centro corporis retardetur folum (rarde

enm
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enim fatis fua fponte,¢ maioribus in minores ramulasintrudi, ¢ maffa
& fonceleparart, aut ¢ lociscalidioribusin frigidiora migrare ; verifi-
milius eft)Sed omnino valuula fadtz funt,ned venismagnisin mino-
res moueretur fanguis & fic illasdilaceratet, aut variocofasefhiceret,
neued centro corporisinextrema:fed potiusab extremitatibusad cé-
tram progrederetur , ita huic motui valuulz tenues facilerecludan-
tur, cotra inm omnino fupprimunt,& fic pofite & ordinatz vt fiquid
per cornua (upe.iorum minus prohiberetur eranfitu, fed q}laﬁ per ri-
mas claberetur conuexitas fublequentium tranfuerfim pofita excipe-
rer,& (ifteretneviterius tranfires.

Egoillud fzpiflime indiflectione venarum expertus fum, fiaradice
venaruminitio fatto,verfus exiles venarum ramosSpi.illum mitterem
(quanto potuerim artificio ) ob impedimentum valuularum longius
impellere,non potnille:contravero forinfecus € ramulisradicem ver-
fusfacillime , & pluribusinlocisvaluulz binzadinuicemita pofitz,
& aptate, vtad amoflim (dum clevantur ) in mediavenz cauirate co-
hareant & vniantur,extremitatibus conuexisinuicem; vt neque vifu,
cernere,neque fatis explorare rimulam aut coitum liceret,contravero
forinfecusintro immiflo ftylo cedunt, & (valuularum, quibus curfus
fluminum inhibenturin morem )facillimereclinantur vt morum fan-
guinis profe@uma corde,& venacauaintercipiant,&ad amuflim plu.
tibusin locis eleuatiinuicemdum clauduntur , omninoinhibeant &
fupprimant, & fiue (urfum ad caput,fiue deorfum ad pedes,fine ad late-
rabrachii languinem d corde moueri(ita funt conftitutz) venufquam
finant, fed motui omnifanguinis qui a maioribusvenisaufpicatns, in
minoresdefinat, aduerfentur & obfiftant : ei vero qui a venisexili-
bus incipiens in maiores definat , oblecundent liberamque & pa-
tentem viam exped.ant.

Sed quo veritas hzc apertinselucefcar; ligeturbrachium fupra cus
bitum vino homine, tanquam ad mittendum fanguinem A A perin-
teruallaapparebunt , precipuein rufticis & ?aricaés. tanquam modi
quidam & tubercula B.C.D D.E.F. non folum vbieft diunaricario E. F.
fed etiam vbi nulla [C.D.] & iftinodia valuulis fiunt. Hocmodo ap-
parentibusin exteriori parte manus vel cubitifid nod o inferius polli-
ce vel digito comprimendo fanguinem, & de nodoillo fice valuula
detraxeris] H. 2 figur.]videbisnullum ( inhibente omnino valuula)
fublequi pofft & venz portionem (H. O. fecidz fig.)infratuberculu

: & digi-






SR e it L

hal




DE MOTV CORDIS, ¢, 57

& digitum detra@um, obliteratam , & tamen fupra wberculum vel
valuulam,fatisdiftentam [O.G Jimmo fiita detraCtum fanguinem H.
& venam inanitam retinueris & alteramanu verfus valuularum [ O,
tertiz figurz ] partem (uperiorem diftentam, deor(um compreferis
[K.tertiz, | nullavicogi,autimpelli transvaluulam [O. ] videbis; fed

uanto maiori conatu , hocfeceris, videbis tanto magisad valuulam
[O.tertiz] vel tuberculum [ O.tertiz] venam turgentem diftentam 8¢
tamen inferius vacuumefle [ H.O.tertizfigura. ]

Hoc, cum pluribusin locis expeririquis poffit,apparet valuularum
officiuminvenisidem efle cum ﬁgmuidarum larumtrium ,quz in o-
rificio aortz & venzarteriolz fabiefaltz lunr, videlicer: vead amuf-
fim claudantur, nerecro [anguinem tranfeuntem remeare (inant.

Przterealigato brachio vuiprius A.A.& venisturgentibus , fiinfra
tuberculumaliquod fiue valuulam,venam firmaueris per aliquod fpa=
tium [ L. quartz ] & poftea fanguinem furfum v{que {upra valunlam
[N.}digito[M.]compuleris,vacnamillam pattem vena permanere vi-
debis [ L.N. ] necretro pervaluulam tegxcdifpoﬂ'r: veelt[H.O.fecun-
dz]ablato vero digito[H. Jrurfus repleri ab interioribus, & efle ve [ D.
C.] vthinc furfom ab inferioribus ad fuperiora & ad corfanguinem
moueriin venis & non contrariomodoplane conftet. Etlicetaliqui-
businlocis valuule que non itaad amufhm clauduntur, aut vbivaica
folumvalunlaeft , tranficum fanguinis acencro non videntur prorfus
impedire; tamenve plurimumita apFaret,vtl faitem quod alieubi ne-
gligentius fierivifum eft;illud exfublcquentium in ordine valunlaci,
vel frequentia vel diligentia velalio modo vidctur compenfari, ve ve-
nae vizpatentes & aperta fincregtediendi fanguiniad cot,progredien.
te vero a corde omnino occlule. Norandumautem hoc infuper, ligato
vt prius brachio & venis turgentibus apparentibus nodis fine valuulis
vizo homine,infra aliquam valuulam inloco vbifublequentem inue-
neris;pollicem,qui venam firmet ,applicueris; nequidad manu (urfum
fangainis progrediatur & digito deinde fanguinem abilla venz por-
tione,furfum (upra valuulam [L.N.]exprime;vtante di¢tum eft:&ab-
lato d‘ilgim [ L.]finito rurfusrepleciabinferioribus[vt D,C.]& rurfus
appreflo pollice,identidem,furfum,exprime fanguiner [L,N.& H.O]
& hoc milliesin breuitempose facito.

Iam fi rem fuppuraueris,quantum vna compreflione,{urfum, fupra
valunlam fupponendo, & facta per numerum millenarinm mulopli-

H catione,
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catione,tantum fanguinishocmodo per vniusvenz partem;innon 13-
tempore tran{mi{um reperies,vt de circuitu fanguinis , ab eius ce-
ri motu,te pecfuafiflimum puro fentires.

Sed ne hocexperimento naturz vim afferre dicas,in longe diftanti-
bus valuulis,illud fi feceris,ob{eruando,ablato pollice, quam ciro qua
celeriter fanguis farfum percurrat,& venam ab inferioriparte replear,,
illud ipfutn exploratum tibifore non dubiro.

CAP VI XIY.
Conclufo demonfirasionis de fanguinis circustn..

IAm denique noftram de citcuitu fanguinis ententiam ferre ; & oma
nibus proponere liceat.

Cum hzcconfirmara lintomnia, & rationibus & ocularibus expe-
rimentis,quod fanguis per pulmones & cor, pulfu ventriculorum per-
tran(ear,& in vniuerfum corpus impellatur, & immirtarur, & ibiin ve-
nas & porofitatescarnis obrepar, & pecipfas venasvndiquede circi-~
ferentia ad centrumab exiguis venis in maiores remeet, & illinc in ve-
nam canamsad auricalam cordis tandem veniat, & tanta copia,tanto
fluxu , refluxu, hinc perarteriasilluc, &illincpervenas hucretro,ve
ab affumptis (uppeditari non pofii,atque multo quidem maior1 { qua
fufhciens erac nutritioni ) prouentu. Neceflarium eft concludere
circulari quodam motu in circuitu agirariin animalibusfanguinem;
& efle in perpetuo motu , & hanc efle adtionem fiue funtionem.

cordis , quam pulfuperagit , & omnino motus & pulfuscordis caun-
fam vnam effe.

CAPYT XWV

Sanguinis circuitus vationibus verifimilibus
confirmatur.

SEd hocetiam fubiungere non absre fuerit ,. quod fecundum com=
munes qualdam ratiocinationes,ita efle & conueniens fit, & necef~
farium, Primum(Ariftor.derefpirat.& lib.2, & 3.de portibusanima-
lium & alibi)cum mors fir corruptio propter calidi defeCtum & viué-

tiaomnia
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tiaomnia calida,morientia frigida,locum, & originem effz oportet ca-

loris, quafi lares focumque,quo natura fomites, & primordia ignis na-

tiui contineantur, & conleruentur,d quo calor & vitain omnes parres
tanquam ab origine profluant, & alimentum adueniat, & concoctio,

& nutririo,& omnis vegetatio dependeat.

Hunc autem locum corefle, & hoc principium vitz , & hocquo di-
&umeltmodo,neminem vellem dubitare.

Sanguiniitag; motuopuseft ,atquetali,vead corrurfus reuertatur,
nam in externas corporis partesemandatuslonge(vr Arift. 2. de part.
animal.) 2 {uo fonte,immotus coagularetur. ( motueniminomnibus
calorem & [piritus generari, & conferuarividemus,gmiete cuanefcere)
tum i frigore extremorum & ambientis confiftens aut gelatus fanguis
& fpiritibus(veiin morzuis )defitutus:ve rurfusa fote,& origine , tam
calorem quam [piritus,& omnino prafernationem fam reperat, & re=
uertendo redintegraret; necelle fui.

- Videmus vti i frigore exteriori extremitates aliquando algeant vt
linidi 8 nafus, & manus & genz quali mortuorum appareant & fan-
nisinipfis(qualiscadauerum;locis pronisfoletdecumbere)livoré co-

E&at,&: membra adeo torpida, & zgrenobilia euadant, vt vitam pene

amififfe videantur. Nullo modo prote&o rurfus ( prefectim tam cito)

calorem,colorem,&vitamrecuperarent,nifi nouo,ab origine affluxu,

&appulfu calorisfonerentur: Attrahers enim quomodo poffunt,qui-

bus calor & vira pene extindti funt? aur guibus meatns condenfari, 8¢

gelato anguinerepleti,quomodoadueniensadmitterentalimentum,

8¢ (anguinem; nifi contentum dimitrerent2& nili omnino coreflzr, &2

huiul:gnodi principium;vbi, his refrigeraris remanerent vita & calor(ve

Ariftot.relpirat.2.) & vade nouo,pcr arterias tranf{miflo,anguine,cali-

do,{piritibusimburo. Erquod frigefaétum & effzcum cft propellatur

& omnesparticulz calorem languidum & vitalem fomitem, pene ex-

tinctum repararent.

Hincita elt,vt cgrerisomnibus partibus & vitam reftitai, & fanitaté
recuperari,cordeill¢fo cotingerepoflit:Corde vero velrefrigeraro,vel
vitio grani aliquoaffe&to,toraanimal pati,& corrupriiri necefle fir,cu
principitcorripitur & patitur.Nihil n.eit (vt Arift.;.de pactib. animal)
quodaut ip{o,autczreris quz ab ipfo pédeant, fbereauxilid poteft. Er
hinc obiter forfan ratio eff,cur merore,amore, inuidia, coris & huaiunf=
mod , tabes & extenuatio contingantaut cacochyimia & prouentus

Has crudie
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cruditatam , qua & morbos omnesinducant & homines conficiants

omne namque animi pathema,quod cum dolore,&gaudio,(pe,auran-
corvique pertingit, & ibi mu-

xietate humanas exagitat mentes,&ad
rationem i naturali conftitutione intemperie & pulfu & reliquis facie;
illudin principio totum alimentum inquinan do, & viresinfirmando,

minime mirum videri debet , quod variageneramorborum incurabi-
}ium in membris & corpore fubinde procreat,quan doquidem totum
corpus,inillo caluvitiatoalimento & inopia calidi natiui laborat,
Przter hzc cum alimento viuant omniaanimalia interius cococto,
necefle cft concoctionem perfectam effe, & diftributionem, & proinde
iocum & conceptaculum adefTe,vbi perficiatur alimentumde vndede~
rineturin fingulamembra; hic locusautem coreft; cum folum ex om-
nibus partibus (non folum in vena & arteria coronalipriuato viui) fed
incauitatibus fuis tanquam in cifternis, & prompruario(auriculis fcili-
cet & ventriculis) publicov(ui, fanguinem continet : reliquz omnes
partes {uiipfius rantum caufa & privaro viui , invafibusduntaxat ha-
beat ) & cum cor folum ira fitum & conftitutum, veinde pulfufuo,in
omnes partes/idque fecundum juftitiam & proportionem cauitatum
a:;:riarum, vhicuique particalx inferuientium ) zqualiter difpenfar,
diftribuit,& indigentib. (quafi & thefauro & fonte jhoc modo largitur.
~Amplius ad hanc diftributionem & motum fanguinis , impetu &
violentia opus eft,& impulfore,quale cor eft: Tunc quiafanguis fpon-
te {ua (quali verfus principium;vel parsad totum, vel guttaaqua fpar-
{z fupertabulam ad maflam )facile concentratur & coic: (‘vtia leusbus
caufis foler celenime frigore , timore, horrore & huiulmodicaufisa-
liis. )Tum vltra quia e venis capillaribus in paruas ramificationes 8 in-
de in maiores exprimitur motu mebrorum & mufculorum comprel-
ﬁnng?mcliuis elt magis & pronus{anguis,vt e circumferentiamoue-
aturtn centrum,quam e contrario(quamquam valuulz impedimento
nulleforent)vnde vt principium relin quat, & loca ftri&a & frigidiorz
inirer, & contra fpontancum moueretur. tum viclenria opus habet
(anguis tumimpul{ore,quale cor folum eft, & eo quo diGum eft modo.

E AP NT XVE
Sanguinis circuitus ex confequentibus probatur.

SVm infuper problemata,ex hac veritate fuppofita, tanquam confe-

quentia,quz ad fidem faciendam, velutia pofteriore non funt inu~
tilia,
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tilia, & quz cum aliis multa ambiguirate & obfcuritate inuolura vide-
antur effe:hinc 8 rationem & caufasaffignari facile patiantur.

Quemadmodum quz in contagione videmus,inictn venenato, &
ferpentum morfu, aur canis rabidi,in lue venerea, & huiufmodiquo-
modoillzfa particula contaéta tamen totum habitum contingit vitia-
ri ( vtiluesvenereaillefis aliquando genitalibus primo omnium vel
Scapularum, vel capitis dolore, velaliis Symptomatibus fefe prodere
folet ) & vulnere facto d morfu canisrabidi,cutato,febrem tamen, aut
reliqua hotrenda Symptomara(uperuenifle expertifumus. Quoniam
Erimum » in-pacticulam impreffum contagium , vnacumreuercente

nguine ad cor fertur; & inde totum corpuspofteainquinare pofle
hinc paret: Intertiana febr:,morbifica caufa principio cor petens,circa
cor & pulmonesimmoratur, & anhelofos, fulpiriofos , ignauos facir,
quia principinmaggrauarurvitale & fanguis in pulmones impingitur,
incraffatur,nontranfic (hocego exdiffe&tioneillorum quiin principio
acceflionis mortui funr,expercusloquor ) quando femper pulfus fre-
quentes parui,& quandoqueinordinari{unt; adcuto vero calore, at-
tenuatione fadta materiz,apertis viis, & tranfitu facko incale(cere vni=
uerfum corpus, pulfus maiores ficri vehementiores, & fit paroxy(mus
febrilis:dum calor,fcilicet, pretecnaturalis accenfusin corde,inde in
totum corpus per arterias diffunditur,vnacum materia morbifica;quae
comodod natura exuperacur,& dilfoluitur,

Cur etiam excerius applicata medicamenta vires intio exercent
faas,acfiintro fumptaellent hinc confter ( Colocynthis & Aloe ven-
trem {oluunt, Cantharides vrinas mouent, Allium plantis pedum alli-
gatum expectorar, & cordialia roborat, & huius generisinfinita) ve-
nasper orificiaab exteriusadmotis , ablorbere aliquid & intro ciifan-
guine deferre (nonaliomodo, quam illz in mefenterio , exinteftinis
Chelom exugunt & ad iecur vna cum [anguine apporcant ) non irrati-
onabilceft forfan dicere.

In mefenterio etenim fanguis, perarterias Celiacas mefentericam
fuperiorem & inferiorem,ingreflus;ad inteftina progreditur:d quibus
vnacum Chyloin venasattracto perillarum venarum frequentiflimas
ramificationesin portum iecoris reuertitur,& per ipﬁam in venam ca-
uam fic contingit, vt fanguisin hisvenis codem fitimbutvs & colore
& conliftenti,quain reliquis,contra quam plures opinanturinec duos

contrarios mocusin umniCaPi[la.ripmpaginﬂChyli furfum,(anguinis
5 deorlum
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deotfum incduenientet fieri improbabiliter exiftimare necelleeft. Sed
an non [umma naturz prouidentia hocfit; i enim Chylus cum fangui-
ne,crdis cum concoto,zquis portionibus confunderetur,non con-
coctio cranfmutatio & fanguific:tio exinde proneniret, fed magis(ci
inuicem a&iua & palliua fint)ex alteratorum vnione miftio, & medii
quid,vtin perfufione vini cum aqua 8coxicrato;iam vero quando mul-
to cam praterlabente fanguine exigua portio Chyli hoc modo admi-
fta fit,& quafi nulla notabili proportione,cotingit illud facilius (quod
ait Ariltoteles )cum vna gutta aqua addita vinidolio ,aut € contra,to-
tum non miftum,fed vel vinum vel aqua.lcain venis meferaicis difle-
&is,non Chymus.non Chylus & fanguis ,aut {eparati, aut confuli re-
periuntur,{edidem quiin reliquis venis fanguis & colore,& confiften-
tiaad [enfumapparet.In quo tamen quia Chyliquidda inconcodti(li-
cetinfenfibiliter) ineft. Naturaiecurappofuit,in cuius mzandris mo.
ras trahat & pleniorem rranimurationem acquirat, ne pramature
crudumad corperueniens , vitz principium obrueret. Hincin Em-
bryone pene nullus vfus iecoris,vnde vena vmbilicalis iecur manifefte
integra pereranfic & d porta iecoris extat foramen velanzftomofis, vt
fanguisregrediens abinteftinisfoctus;non periecur,fedin diGam vm.
bilicalem tranfiens , cor( vnacum materno fanguine & reuertenre 2
placenta vteri )perat,vnde etiam in primafeetus conformatione ieeur
pofterius fiericontingit, & nosetiam in feetu humano obferuauimus
Pcrfe&t delineata omnia membra , imo genitalia diftin&a,nondum..
tamen iecoris pofita pene rtudimenta.Et fane quoufque membra(ve vel
coripfumininitio )alba omniaapparent, & praterquam in venis nes
quidquam ruboris contineant, nihil preter rudem quafi extra venati
languiniscolleétionem locoiecorisvidebis,quam contufionem quan.
dam velraptam venam exiftimares.

Sedin ono duo quafi vafa vmbilicalia,vnum abalbumineintegrum
péertranfiensiecur & ad correéte tendens,alteruma luteo in vena por-
tam definens: quippe contingit in ouo pullum primum ex albumine
tantum Formari & nutrivi,aluteo vero polt perfectionem & exclufione
(nam & intra inteftinain vencre pullicontentum poft multos dies ab
exclufione poteft luteum reperi i, & relpondetluteum nutrimento
lactis czterorum animalium.fed hzc conucnientiusin obferuationib:
circa feerus formationem,vbi huius generis poffint effeproblemata
plurima, cur hoc priustadtum,aut perfe@um fig,illud cur pofterius? &

deprin-
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de principatu membrorum,quenam particula alterius caufa fit:& cir-
cacor plurima, vti cur primum ( vr Anft.departibus animal.3 ) confiftens
factam (128 habere videturin (e vitam,motum. & fenfum, antequam
quidquam reliqui corporis FEtfc&um fic:Et ﬁmiliterde!&nguinc qua-
reantea omnia:& qualiter principia vitz & amnmalis habe t.& moue-~
riarq; hucillucimpelli defideratreuius caula cor facti fuiffe vidererur.

Eodé modoin pulluum{peculatione, curiftividelicet lethales aur
contra & in omnibus generibus Erforum caulas & przlagiacontemn-
plando,quidifti fignificent,quid illud, 8 quare?

Similiter in Crifibus & expurgationibus naturz,in nutritione, prz-
fertim diftributione abimenti fimiliter 8 omnifluxiore.

Denique in omni parre medicing,Phyfiologica, Pathologica,Semi-
otica, Therapeutica,cum quot problematadetecminari puf&m ex hac
dara veritate & luce,quanta dubia [olui,quot oblcura dilucidari , ani-
Mo mecum reputo:campum inuenio fpatinﬁﬁimum »vbilongius pet-
curre & latiusexpatiariadeo poflim, vt non (olomin volumenexcre-
fceret praeter inftitotum meum;hocopus.Sed mihiforfanvitaad finem
faciendum deficeret.

Hoc itag;loco(fequentevidel.capitulo)lolimodo,quzinadminiftran-
da Anatomecirca fabricam cordis & arteriarum comparent, adfuos
vius & caufas verasreterte enirar , vt ficurquoeunque me conuertam,
plurima,quz ex hacveritate lucem recipiant, & hanc vicifli milluftrio-
rem reddang,reperiuntur. Ira Anatomicisargumentis ficmatam & ex~
ornatam p & ceteris velim,

Et vnum quod licetinter obferuationes noftras dellenis viulocum
habere deberet,tamen hicquoq; obiterannotare non etitimpertings.
A Ramo fplenicoin pancreate deducto,e parte [uperiore yenzorituur
coronalis,poftica,guftrica,& Gaflraepiploica que omnes plurimis (ur-
culis & ramificationibusin ventticulum(velutimeferaicz in inteftina)
diffeminantur.Similiter 2 parte inferioriillius fplenicideorfumin co-
lon &longanonem vlq; deducitut vena Hemorrhoidalis, pet has ve-
nas vtring; fanguis regrediens, & fuccicrudiorem [eci hinca ventri-
culo,aqueum,renuem nondii perfecta Chilificationg;illine crallum 8¢
terreftriorem.tanquac¢ fecibus,reportans in hocramo fpienico,cotra~
tiorda pmiftionc couenienter att.é'p:::a;ur,&ambus hos lucecos diffici-
lioris coctionis (pp cotrarios tamé in difpofitiones ) naturapexmifcédo
&multa cop!a calidiorss (aguinis,alienevberrime! ppmultiiudinéatte

riarum;
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riaram ) (caturientis, fuper infufa; przparatosmagisad iecoris portus
adducit, & defctum vitorumque extremorum tali venarum rabrica
fupplet & compenlat.

CAPVT XVIL

Confirmatur [anguinis motus . ¢ ircuittis ex apparentibusin
Gorde , & ex s, quaex diffetlione Anato-
micapatent.

Ot non in omnibus animalibusinuenio diftin &tam efle,& lepara-

tam particulam,aliaenim(qualfi dicas)plant-amimalia cornon ha-
bent,quia quaedam animaliafunt frigidiora,exiguz corpulentiz,mol-
lioris texture , fimilaris cuin(dam conftitutionis, vt erucarum genus &
Lumbricorum, & quz exputredine oriuntur, non feruantia {peciem,
plurima, iis cor non eft vt quibus impulfore non opus fit, quo alimentd
in extrema deferarur,corpus enim cdnatum & voum ab{que membris
indiftin@um habent, fic vtcontralione, & relacione totius corpo-
ris , intro fumant & expellant , moueant & remoueant alimentum.
Plant animalia di&taOftrea, Mytili,Spongie & Zoophytorum genera
omnia,cornon habent,pro corde enim toto corpore vtuntur . & quafi
totum cor;huiufmodianimal eft.

Inplurimis & pene omnibus infe@orum generibus, proprer corpu
lentiz exiguiratem difcernere non poffumusreéte; attamen in apibus,
mulfkcis,crabronibus, & huiufmodi (aliquando ope perfpicilli ) licer,
pullans quiddam intuerizetiam in pediculis, quibustranfitus alimenti
perinteftina (cum translucidum fit animal ) quafi maculam nigram
cernere.infuperclare poterismultiplicantisillius {pecilli ope:fed in ex-
angnibus & iﬁ'dintihus qluibufdnm,vt cochleis,conchis,{quillis,cru-
ftatis, his omnibus ineft pulfaus particula, ( quaftveficula quzdam vel
auricula fme corde ) rarius vero contradtionem & pulfum [oum faci-
ens , & quem non nifi zftate , aut calidior: tempeftate difcernere
licear.

In hisita(c habet ifta particula; impulfu aliquo opuselt ad alimenti
difttibutionem propter partiam organicam varictatem autdenfitatem
fubftantiz: {ed rarins fiunt pulfationes, 8 quandoque non omnino,ob
frigidicacem, proutconucnicnsillis eft, quz dubiz funt naturz > ita vt

quando-
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quandoque viuere, quandoque emori, videanrar,8 quandoquevita
animalisagere quandoque plantz. Quod etiam infectis videtur con-
tingere(cum hyemelatent, & quali mortua occultantur )vel plantz vi-
tam tantummodo agaat , [ed anidem eriam quibufdam anguinisani-
malibus accidar, veranis, teftudinibus,ferpentibus, hirundinibus, non
iniuriadubitare licer.

Inanimalibusvero maroribus , calidioribus, vepote fanguimeisim-

ulforealiméti,8 cum viforfan maiori, opuseft : proinde vui pifcibus,
z:rpcntibus,lacc rtulis,reftudinibue,ranis & huin{modi aliis,tum auri-
cula,tum cordis ventriculus vnus,vnde & veriflimumillud (Ariftor.ds
partibu animal.3.)quod nullum fangnineum animal careat corde, quo
impul(ore validiora & robuttiora, noafolum abauticula agitetur ali-
mentum,fedlongius & ceierius protrudatur,

Quin inadhuc maioribus;calidiotibus & perfedtioribus animalib.
vtpote plurimo feruentiori & fpiritucfo fanguine abundatibus quo
prutrudimr » fortius,celerius , & impetu maiori propter corporis ma-~
gnitudinem,ant habitus denfitatem- alimenwm, inhisrobuftum cor
magis & carnofiusdefiderarur.

Et infuper,quia perfe&ioribus, perfectiori opusalimento. & vberia
ori calore natiuo,vt alimentum concoquatur & vitetiorem perfeétio-
nem pancifcatut, illisanimalibus pulmones habete & alterum vérri-
culam,qui per ipfos pulmones alimentum trudat,conueniebar.

Sicquibufciique infunt pulmones,vbi due ventriculi cordis dexter
& finifter,& vbicunque dexteribifinitter quoque ineft, noné contra
vbi finifte: ibi dexter quoque {finiftrum voce ventriculum vfu, non
fitu, diftin&um videlicet.quifanguinem intotum ce: pus diffundarnd
in pulmones folum)hincfinifter ventricul us per (e cor efficereviderut,
& inmedio firus,(crobiculis altioribus ita infgulptus & maiori dilige-
tia fabrefaltuseft , ve corfinifkri ventricu i gratia fatum videatur: &
dexterventriculus quafi famulecur finuftro.nec ad conum eius pertin-
git, & renuioritriplo parieteeft, & quafi articularionem quandam (vt
Arift. ) fupra fmiftrum habeat.Maiori capacitate vero vepote, qui non..
folum iiniftro mareriam,fed & pulmuniEus alimentum przbear;

Notandum vero, quod in Embryonealiter fehabentifta, & nonea-
tadifferentia fit ventriculorum, fed tanquam in nuce nuclei gemelli,
zqualiter pene fe habene, & dextri conusad finiftii fummitatem per-
tingit,vi cor in his(tdquam duplici apice) in cono it & hzoquoniam

I in his
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inhis(vt dixi)dam fanguis non tranfit per pulmones;vtique dedextro
cordis finuin finiftcam. Ambo per foramen ouale, & tranfitum arce-
riofam,ve di€um eft,idem officium traducendifanguinem € vena ca-
painarteriam magonam.pariter preftant,&in vniuer{um corpus Iqtpel-
lant equaliter,vndezqualis conftirutio. Cum vero pulmones viui effe,
& vnionesdi@as occludifit tempeftinvum, tum hee differentia ventri-
culorumincipitin robore, & reliquisefle; quia dexcer duntaxat per
pulmonessfinifter per totum corpusimpellit. _

Vitrahzcetiam in corde lacertulifve ita dicam )fiue carnofe virgu-
lzz,8¢ fibrofi nexus plurimi('quos Ariltor.lib.de refpirat.&r depar tibus ang-
7maliii 3. nernos vocat) qui partim {eparatim diuerfo modo tenduntur;
partim in parietibus & mediaftino(altis fackis (crobiculis) (ulcatim re-
conditi tanquam mufculiquidam parui. Qui ad robuftiorem, 8ad
validiorem impul{um fanguinis,& conftriGionem cordis quafifuccé-
tariati funt,& fuperadditi cordi,& ad viteriorem expulfionem fangui-
nisauxiliares,& vt(tanquamin namifunium diligens & artificiofusap=-
paratus ) cordevndiquaque fe contrahente, vndiqueadiumento fo-
rent; & fanguinem plenius & validius e ventriculisexpellerent.

Hoc autem manifeftum eo, quod quibufdam animalibus fint, qui-
bufdam minime,& omnibus quibus funt,illis plures & fortiores, fini-
ftro,quam dextro,8quibufdam animalibus,in finiftro funt,dextro ve-
to hequaquam, & in hominum genere, pluresinfinitro quam dextro
ventriculo.& pluresin ventriculis quamauricalis, & aliquibus in auri-
culis quafinulli.In Torofis & mufculofis agre ftibus corporibus,8&du.
riorls habitus,plures;intenellis corporibus feeminis pauciores.

In quibus animalibusventricali cordisintusleues; omnino abfque
fibris,lacertulis , nequefctobicalis fiffi, (veauibus minoribus pene o-
maibus,flerpentibus,ranis,teftudinibus,& hoiafmodi,fic perdica,gal-

lina,pifcibus fimiliter maxima ex parte)in his neq; nerui(fiue fibrz di-
&z)neque valunlztricufpides in ventriculis reperiuntus.Quibufdam
animalibus dexter ventriculusintusleuis eft, i ifker vero fibrofosillos.
nexas hab?hvtinanl'etca(:ygnﬁ,& auibus grauioribus. In his cad&eft
ratio,quzin omnibus;cum {pogiofi & rari & mollesfint pulmonesad
protrufionem fanguinis periplos,vim tantum non defid erari,proinde
dfxﬂ:ﬂ ventriculo antnon funt i“ﬂ fibrz saut Pﬂuﬂfﬂrﬂ'ﬁ‘ 2 inﬁrmiumg,
non ita carnofz,aut mufculos zmulantes.Siniftri vero fant & robufli-
ores,& plares, & carnofiores , & mufculofi, quia finifter ventriculus

matori
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maiori robore & vi opus habet , quo per vniuerfum corpus longius
{anguinem profequi debuerat.

Et hinc etiam medium cordis poflidet, & triplo craffiori paricte , &
gobuftiore eft (inifter ventriculus dextro. Hincomniaanimalia, & in=
ter homines (imiliter, quoden(iori, duriori, & folidiorihabitu (unt
carnis, & quo magis carnola, lacertofa habentextrema membra,&ma-

isacorde diftantia;co fibrofum,magiscraffum, robuftum, & mulcu-
ﬁ} fum habentcor.ldque manifeftum eft, & neceffarium. Quocontra
rarioritextura, & molliori {unt habitu , & corpulentiaminore;flacci-
dum magis,mollius,8¢ intus minus (aut non omnino) fibrofum & e~
neruacum cor gerunt.

Valuularum fimiliter figmoidarum vium confidera ; quz ideo fa-
&z,ne femel miffus fanguis in cordis ventriculos regeravir, & inorifi=
cio arteriofz venz & aortz(dum furfum eleuatz , & inuicem coniun-
&z triquetram lineam,qualis ab hirundinum morfurelinquitur effin-
gunt)quo ar&ius obferuate,fanguinis refluxumarceant.

Tricufpidesin introitud venacaua, & arteria venofaianitores, ne
cum maxime impellit fanguis, retrolabatur, & eade caufanoninfunt
omnibusanimalibus(vtdixi) neq; quibusinfunt, eadem naturz foler-
tia faltz apparent,fed in aliis exactius,in aliis remiflius& negligentius,
vt claudantur pro maiorivel minoriimpulfione a ventriculorum con-
ftritionefacta:ldeoin finiftro ventriculo, vti ad maiorem impulfio-
nem diligentior occlulio fiat:duo rantum funt inftar mitrz , veexa&il-
fime claudantur & longein conum per mediam pertingentes( qua res
impofuit forfan Ariftotelivt hunc ventriculum duplicem fectione per
transuerfam fadtaexiftimarer ) fimiliter profe&to neretroinarteriam
venofam labatur fanguis,& exinde tobur finiftri ventriculi exoluatur,
in propellendo per vniuerfum corpus;ideo valuulziftz micralesmole,
&robore,&exata claufura,illasin dexero politas exuperant. Hincetid
necelfario nulld cor fine vEtriculo colpiciturcii lucanar & fons & pro-

pruarii efle fanguinis debeat:Idé vero in cerebro; nd femper coringit.
Auium n:genera pene omnia nulli hab&tin cerebro ventriculd, vt pa-
tetinanfere & cygno,quori cerebri cuniculi cerebro pene magnitu-
dine zquatur.Cuniculiauté vécriculos,licet in cerebro habear, anfer
tamé nd habet.Similiter vbicung; cordis vérriculus vaus,vna auricnia
appédit,faccida,cuticularis,intus caua, fanguinereferta;vbi duo vétri-
culi,duz fimiliter auriculz. Cétra veroaliquib. auricula ddraxac incft
I 2 anima-
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animalibus { non autem cordis ventriculus) velfaltem velicaauricule

analogon,vel venaipfainloco di]'atatipﬂlrum facit, vt vide®®rin cra-
bronibus,& apibus, & aliis infectis,quz non folum pulfum ha I?ere,ﬁzjd
& relpirationeminillaparre quam ca udam nominant , €xperimen is
quibufdi mepu[ﬁ:dcmon{hareal_buru:,{vndm_pfam elongare,&con.
trahere contingit modo frcqupnuus,mﬂdﬂ fakius, prous anhel E{ﬁ Ma-
gis videntur, &aere magis indigere) fed de hisin tractatude ref‘pua!;:?.
ne. Auriculas fimiliter puliareaptum eft.fefe contrahere ( vcante dixi)
& {anguinem in ventriculos coniicere, vade vbicunque eftventrica-
lusauricula neceffaria non folum quod vulgo creditur, vt it fanguinis
receptaculum & promptuatium(‘quidcnim opus ei’cp-lifa:i?ncad re-
tinendii)fed motores primi func (anguinisanricule, prefertim dextra,
primum viuens, vitimum moriens (veantedictumeft) quare necefla-
ria,ve fcilicer anguinem inventriculum {ubferuiensinfundae Quivé-
triculuscentinuo (feipfum contrahendo) iamantein motu exiftenté
fanguinem commodiuselidar, &violentius propetlar, vt camludas pi-
la a reuerberatione fortius & longius percutiendo quam fimplici et
proiiciendo, impellere poteris. Quin etiamcontra vulgarem opinio=
nem, quia, nc?uemr, nequealind quidquam feipfum diftendere;fic
poteft, vt in [eip{um artrahere fua diaftole quicquam pofiit, nifi vt {po-
gia vi prius comprefla,dumreditad conftitutionem fuam, fed omnem
motum localem inanimalibus primum fieri, & principium fumpliffe
conftat a contractionealicuius parciculz: ideod contractione auricu-
larum coniicicur Sanguisin ventriculos vt ante patefeci,& inde con-
wractione ventriculorum proticitur & transfertur.

Quz veritasde mota locali, & quod immediatum organum moti-
upm in omoimotu, omnium animalium inquo fpiritusmotiuus ( ve
Arilt.dictt librode (piritu € alib primoineft it contralile,& quemad-
modum vsueov d vivu,nuto,contraho dicatur.Er quod Ariftot. mufcu-
fos ccgnouit, & non operam,omnem motum inanimalibus retulitad
neruos fine ad contractile,& proindeilloslacertulos in corde neruos
appellauit, (i de motiuvis organisanimalium,& de mufculorum fabrica
ex oblernationibusnoftris,quandoque demonttrare liceret, palam az-
bitrarer foret.

Quininftirutnm profequentes, deauricularum vinad ventriculos
implendos fanguine,vtante demonftracum eft; contingit; quo magis
denfum,compadum cor,paricte craffiore , €0 auriculz neruofiores &

magis
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magis mufculofz ad impellendum & implendum , quibus contraiis
tanquam vefica fanguinea , & membrana continens fanguinem appa-
ret (vein pifeibus) (ibienimtenuiflima &adeoampla eft vefica, que
anriculz loco eft, vt [uper ipfam cor immntare videatur) vtin quib. pi.
fcibus cacnolior pauloilla veficaeft, perbelle pulmones zmulari & e-
mentiri videtur;ve Cyprino & Barbo tinea & aliss.

In aliquibus hominibustorofis videlicer, & duriores habitus dextra
auriculamitarobuftam, & cum lacertulis, & vario ibrarum contexru
interiusaffabre concinnatamreperi:vealiorum ventricelos robore vi-
deretur zquipollere,& mirabarfanein hominibusdinerfis, quanta el
fet differentia.

Sed notandum , quod in feetuanricule longe maiores, quam pro
propottione,quiainfunt,antequam corflat,aut {uam functionem pree-
ftac(vtante demonflratum eft) & cordisibiqualt officium faciunt,

Sed que informatione [etus obferuani ( & antearetuli,& Ariftor.
in oo confirmat)maximam huicreifidem & lucem alferunt. Interea
dum feetus,quafi vermicuins mollis, & (vedicitur)iniate clt, ineft fo-
lum pun&um fanguineum, fiueveficula pulans, & quafi vmbiticalis
venz portio, in principio, vel bafi dilatata:poftea cum foerus delinea-
tus, iam corpulentiam quandam duriorems habereincipit (iftavefica
carnofior & robuftior factain auriculas(murata confiitutione)rranfit,
fuper quas cordis corpuspullulareincipit, (nondum vilumofhicium
faciens publicum) formato vero feetu, cum iam diftinéta offa a catni-
bus funt, & perfectum etanimal , & morum habere{entizur,rum cor
quoque,intus pulfanshaberur,8 (vt dixi) vitogue ventrculo fangui-
nem ¢ vena cauainarteriam transfundit.

Sic natura perfeéta & diuina nihil faciensfrultra, nec cnipiam ani-
mali coraddidit,vbi nonerat opus,neque priulquam e fizt eius vius fe-
cit;fed iifdem gradibusin formatione cuiufcunqueanimalis, tranfiens
per omnium animalium conftitutiones(vtita dicam) ouum, vermem,
feetum perfetionemin fingulisacquizit. Infeetus formatione, multis
obferuationibus hzoalibi confirmanda {unt.

Deniq; non immetito Hippocratesin lib. de corde ipfum mulculum
nuncupauit,cum eadem a&io,idem officium fir,videlicet feiplum con.
trahere,aliud mouere,nempe contencum fanguinem.

In(uperex fibrarum confticutione motiuaque fabrica vt in mufcu-

lisiplisgordisactionem & vfum licet cernerc,omnes Anatomici cuin
103 Galeno
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Galeno annotarunt, cordis corpus vario fibrarum duocu vid:eliccr re-
&o,tranluerlo obliquo fabrefadtum efle,at in tﬂrdl: elizo, ?llttr {': ha-
bere deprehenditur fibrarum ftruoca. Omnes enim fibrz mp_an:tib.
& [epracirculares funt,qua'esinfphinctere,illg vero quz funtiniacer
ralis,fccundumlongitudinem obliquz,porre&z: fic fitdum omnesf-
brz fimul contradtz fint,vtcontingat,& contad Balin d lacertulisad.
du&um efle, & parietesin orbe circumclufas, & cor vndiq; contracti
effe & ventriculos coar&ari, & proinde,ciipfiusatio {it cotractio,fix
& onem eius efle fanguinem in arterias protrudere exiftimandumeft.
Necminus Ariftoteli de principatucordisaflentiendum,an d cere.
bro motum & fenfumaccipiat? anaiecore fanguinem ? an fit princi.
pium venarum,& fanguinis & huiulmodi? cum quiip{um redarguere
conantusillud principale argumentum omittunt,aut non intelligunt,
quod cor nempe primum fubfiftens fir, 8 habearin {e fanguinem., vi
tam, fenfum, motum, antequam aut cerebrumautiecur faltacrant,
vel plane ditin&taapparuerant, vel altem vllam fun®ionem eder
potuerant. Ecfuispropriis organisad motum fabricatis, cor, tanquam
animal quoddam incernumantiquius confiftic. Quo primo facto,abi:
plo pofteafieri,nutriri,conferuari,perfici,corum animal,, tanquam ho-
ius opus & domicilium, naturaveluiffet : & cor (‘tanquam in republ.
princeps)penes quem primum & fummum imperium vbique guber-
nans fit. A quotanquam ab origine in animali, & 3 fundamento omnis
poteftas deriuetur, & dependeat.
Actamplius circaarterias plurima fimiliter veritatem hanc illuftrant
& confirmanr,curarteria venofa non pulfat,cum numeretur interars
tesias? aut cur in venaarteriofa pulfusfentitur » quia pulfus arceriaram
f{anguinisimpulfioeft.
Curarteriz in fuz tunicz craflitie, & robore tantii 4 venis differant
quia fultinentImpetum impellentis cordis, & prorumpentis fanguinis
Hinc cum natura perfecta nihil facit fruftra; & in omnibus eft fuffi
clens quantoarteriz propinquiorescordifunt,tanto magis4 venisins
confticutione differunr,& robuftiores {unt , & ligamentofi magis;in-
virimis verodiffeminationibus ipfarum , vt manu, pede, cerebro,me-
fenterio, fpermaicisitaconftitutione fimiles funt,vt ocularitunicaram
inlpe@ionc,alterum abaltero,internofcere difficile fir. Hoc autem iu-
ih:.-: decanfisfic fe haber, nam quo longiusarteriz diftant 4 corde , €0
minore mulio,vi,ab i¢ta cordis per mulcum fpacium refraco, PEn:r.l-
juntul.
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Iantur.Adde quod cordisimpulfus,cum in omnibus arteriarum trun-
cis,& ramulis {ufficiens fanguini effe debuerat, ad dinifiones fingulas,
quafi partitus imminu tur.

Adeo vevltimz dinifiones capillares,arteriofz videantur venz non
folum conftitutione,{ed & officio,cum fenfibilem pulfum,aut nullem,,
autnon femper edunt, & nifi cum pulfar cor vehementius,aut arterio-
lain quauis particuladilatara; autaperra magis fic. Inde fic vein denti-
busquandoque & tuberculis , quandoque indigitis fentire pulfum.»
quandog; non poffimus.Vnde pueros, quibus pulfus femper (unt ce-
leres & frequentes, hoc vno figno febricitare certo obfersauerim, &
{imiliterin tenellis & delicatulis;ex compreffione digitorum, quando’
febris in vigore effet, facile pulfu digitorum percipere potuerim.

Exaltera parte,quando cor languidius pulfat.non (glum, nonindi-
gitis,fed nec incarpo,aut temporibus pulfum fentire contigit,vein Ly-
pothimia & hyftericis [ymptomatib.& afphyxia,debiliorib.morituris..

Hicne decipiantur, monendi Chyrurgi,@inampuratione mébro-
rum & tumorumcacnoforum excifione, & volneribus; fanguis cum vi
profiliens femper exitab arteria,non 2utem {empercum falcu. quia exi-
lesarteriz non pulfant,prefertim (i ligatura comprellz fuerine.

Przterea cur venaarteriofa nonfolum arteriz confticutionem, &
gunicam habeat, fed cur eam multum in craffitie tunicz non differata
venis,quam aorta, ratio eadem, maiorem afiniftro ventriculo impul-
fum fuftinetaorta,quamillaa dextro & tantomolliorirunicarumcon~
firutione,quamaorta eft,quanto dexter ventriculus cordis & parietes»
& carne finiftroinfi mior,8 quanto pulmonesintextura, & mollitie,
ab habitu corporis & carnisrecedunt, tantum differt venzarteriofz
tunica,ab ilia, quzaoriz.Etfemper hzc omniavbique proportionem
feruant, & in hominibus quanto magis torofi, mufculofi, & durioris
funt hab.tus, & cor robuftum, craffum, denfum , & fibrofum magis:
tanto & auriculas, & arterias proportionabiliter in omnibusrefpon-
dentescraffitie,robore habent.

Hinc quibusanimalibus leues ventriculi cordis intus{unt, abfque
villis,aut valuulis,pariete tenuiore, vt pifcibus, auipus,ferpentibus , &
quam plurimis generibus animalium, i illis arteriz parum aut nilnl
venis differentin tunicaium craffie.

Amplius curpulmonestam ampla habent vafa,venam 8z atteriam,
(vt cruncus arteriz venolz exccgzr; V{EOQUE FAMDOS cruralf's 3 .&:

ugna-
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jugulares & cur tanti refértill'gnt (anguine, vt per experientiam &ay.
topfiam [cimus (monitu Ariftot. non dfcﬂptn_nfp:&mne eorum quos
diffe@is detraximus animalibus, quori fanguistotus effluxerit) caufs
eft , quia inpulmunihus & corde promptuarium fons & thefautys
fanguinis, & oflicina perfectionis cft.

Cur fimiliterarteriam venofam,& finiftrum ventriculum abundare
videmus (in Anaromicadifleétione )tanta copia fanguinis,& eiufdem
quidem,quo dexterventriculus,& venaarteriofareplentur , fimiliter
nigricantis & grume(centis,Quoniamillinc huc continenter peragra
pulmonesfanguis. 5

Curdeniyue venaarteriofadi&ta,vulgo conltitutionem arteriz; ar.
teria venofavenz habeant. Quiareuera, & officio & conftitucrione &
omnibusillaarceria, hzc venafir, contra quam vulgo creditur. Eccur
vena aiteriofa tam amplum habet orificium quia plus muled defer
quamalendis pulmonibus fit nece farium.

Hzc omnia phznomena inter diffecandum obferuanda, & plurim:
alia,(irecte perpenfa fuerinr,ante ditam veritatem,videntur luculen.
ter illuftrare & plane confirmare, fimulque vulgaribus opinionibus

aduerfari: cum quam ob caufamita conftitura fint, & faéta
hzc omnia difficile cuiquam admodum fit, (ni-
fiquonosmodo )explicare.




Toterratis,opulculo tam exiguo,le & or beneuole,exteinis joeisimpre(Go,,
abfente authore & pertantum terrz marilque fpativm diflito  hisrranf~
miflioni epiftolarum inignis temporibus,rei nouitas & noftriscorrectori-
businufirara,mifficxemplarislitera peregrina,veniam expofeunt. Reli--
quaminutiorafacileinteniegendum ;hze quz & tuum intelle@um im-

pediant&authoris [enfum pernertant, prius necefle eftquain legas, (quod
facillime poteris) penna. corrigas.

Pag.10.lip.2 demenfiraturquod quazlege demonftratur,qua, 1. 9. qua fil(a diffe@ione..
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trzhantarl.22 . non meritotnon immerito p.13.). arattrabuntustcontrahuntus pags fog, per
viamfperuiam I y2.arteriz tattexias.p.1g.]. 3 canfis veitcanfisquibusl. je.negemus { nege-
musip.16.1.3.fanguinis. ffanguinisiL 7. publico-fpublicozlur cruralem, fesusalemi]. 1 p ha-
beatthateail.21.quod modotquo modo .22 commeant.fcemmezn: 2L 20. Egr:ﬂ' nifre-
grefluil. srlanguinistfanguinis?p.17.1.2 6.nan(mittererfrranfmitterentl. 5. » fAucverant.t
aflenerant?p.18.1.3.naturz (& touaturz & 1.7. laboiant)tlaboiant p 19.1 g.cxpellirecentir,
quinetiam T expelli: recenfitquinetiam p 20.l: 7.caula | caulz p.21.L23.caloristceloris p,
a23.l 6.ex allufione T exallifionel.33.0mnesf{one T omnes ﬁﬁl#ill'ml:-]. 34 vario T varie p.2 4.
1 21.brenchia T branchias p.2¢ lin. 25, mifionem | immiflionem L 21 difteous T diftenden-
tis p.26.].9 alteriprorvm falteripforuml. 2 4.correfpondere + correfponderep, 28.1.18. re-
voluatur 1 rencluitusl.z 2. Jumacibus § limacibus p 30.1.5.Ritmo Rithmo ll 6 fianvvpicus
T fiant, & voicus k1 g de glutitione radicis, lingua 1 deglutiticne, 1adicislingoz p. gr. 1. 14,
copfpexiflet T conf] xig':nr p-32.L1. Eriftratom 1 Era%

firattml 7. quodhzct quodhasl.
9.minifterinm illz foiffent T minifterium fuiffent 43.1.4.anaftomofim fanaftcmofinliaz.

pefiquamingreffum + pe ftquaih ingrefus p.3 sl 7.ereis T exe@isl.16.buccagine T bec-
cagincp.36.2 4. intelligerens; five | intelbgerent Jfinep.37.1.19.v2etzes Tvretexesl.2 6.nihi-
lo T nikilp.38.1.8.coadti fine T coadlifupl. 32.0ffilla Tofcilla ql.aw.l,;q;.cn mpulfo } cum pul-
fup.’'41.1 s.1acfminat?difpenfesi Ttranfmittator difpenferwill 1v. hominestantur +homi-
pes;tantom 33,2 dexeris T dexwiils 34. zemneari T remearep.4 2.l 4. @mulatus cft + 2mulari
1. 5. condenfant T condenfantur]. 1¢6.cfatum + eFzum]. 18. Microcofmi (ve T microcofmt
vtl.19.mezctur) T meretur p.34.l.9. minivm fminimuml. s.efto ferupulum 1 efto ad fcrupu-
lum/J. 2. proportione videlicer: fubtripla, fubfextupla, vel fubo&upla fimiliver proportio-
fanguini::xcliuﬁ debeteffead ante contentum T propertione : videlicer fuberipla fubfextn-
T‘l;rml fabe&upla:fimiliter proportic fanguinis exclufa,debereffcad antecontentam p.44.-
3-vipisinartedis T venisiparteriasp.45.1.13. & tototé totol. 14. lani ones lanioneslay .
mdduntin membrorem exciflione&tumoru m extreddunt:in membtozum excilione &1u-
morum,ex p. 4 6.1 arteriis T arterias p. 48.L1. expullufiarimt exinde fRatimlin.2c. diffe-
temia T deferentiap. 49.). 51 aftug.quodam t aflu quafiquodam p go.L1¢. diftendantarde
Eulfem T.diftendvntur & pulfant .31 fug gerunrira, qunj,'!r_ fuggernnt,itaquod p 51 k14—
gatum corpus Tligatuscarpusl. 23. meciocrem immiffionem fapguinisperartenas &con
riouo | mediocrem, & immifionem (arguinisperancrias& copticuop.s2.l.3. infndem
infarétum|.g.coloret calorel. 12. fupra ligaturam reque ffopraligatus: m,in cobito neque
F-53.1.23.impulfio ,fanguinis T impulfio fapguinisp. ¢4.L11.¢ vens; nece fatium cficircui-
tuml 16 apraii orefioiis T apratiscrefleiisp 56.1.4.vanc cofvs T varicofusl.18.fatis T ferisl.
xt.cleuati | clevatz )31, modifoodip. 57.).2 ﬁ.pmgudicrﬁ tpicgredienti pag.6o. L 2a.

Tunc



Tunct tump.6r.1.26.cordialiaroborat T cotdialiaroborant.l.ig.incaleleere wiaerfumtig
ealefcere incipitvainerfum .2 9.Chelumt Chylum 1.3 4.portumyportam s it
tingitfcauam.fic contingit 1.36.confiftenti,quat confifteatia codem,quap.62.1. 23 Taptam
fraptaml! 13.anzftomoiisfanaltomofisp.6y..g.illud tilliLis.percurritpercurrere . 28.pu-
ftricatgaflrica, l.36.contrarios fcontrarias p.64.L.1.portustporeas Lis.relationatrelaxar oe
nel..g.cemere.infuperjestaercinfuper. p.5.1. 46 fanpuinistfan guinersl.r2.validiorarobu.
ftioratvalidiore robuftiorel.2 3.vbitibip.66.1. 16.n auifuniumtnaui faniumlL.17.corde ¢g-
trahentet cordi contrahentil.3 4. tantum T taneaml. 36, fimuftrit Gniftro p.67.113. figmoida.
rum viamf igmoidarum&tricufpidum vfuml.rs hiruadiaumthirudinum L16.0b eruate t
“bfcﬂml'lg"mﬁv‘:uitﬁm“mm - 30-lucanaf lacuna.p.67.L1g.exuperanc. Hinceriam(le-
eatfiitaimpreflafuiffeat exuperaat. Hincetiam 1. 35.non haber. Similicer)lege ac fi ita ime
piclianonhabet, Amiliter p.68.1.8 aptumtapertumliz fimplicikt Gmpliciter. 30, operam
pecperam p.69. 1. 1, contrariist contraiisl, 4. immutare videatur { ve quibus innatare vide~

tur)& quibusl.é.cinea | tincal. 7. dusiorestduriorispistl 37. vecoguet vetofque p.yalr.
cantif tantol,s4.mulei T muleo. 3 L ¢ b ¢






itnile

CEN s HLS e : —

:w:' By -!ﬂ:rf ?ﬁﬁmrﬂ"ﬁ *F‘: qf“—-‘r‘ :“

" 4 |-: N Ll i L {on) fied IO LA L A1 e [y et
gl el L T i Jiil i (e ¥ EN b ¥ il M At

B TR T R P e B kr = # a L Al =5 sl . o S T T

- =l A, e -.- oan ek i ah Ly - Al . it ; e
o it i ¥ F I = o %

i [ M E J e ) E 3

_,"‘ Sk i ’ = f ) i



AN

ANATOMICAL
DISSERTATION

UPON THE

Movement of the Heart

and Blood in Animals.
Rendered into English.




'I]"

-n..

*I

s -
=
PR
B i
h s

e
.
{:

:
s
|
i



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
Microcosm, that upon which all movement depends,
from which all strength proceeds. The King in like
manner is the basis of 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 of 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
I—2



1v Dedication.
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
1s 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



Dedication. Vil

the first hint to accept and to believe everything that is pro-
posed 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 sceptics. 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 proper to strive to take
from the ancients any honour that is 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



LU ]

Vil Dedication.

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 Aguapendente, 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.

But 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 seeins 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, aq commonly stated, and in
their systole emit fuliginous vapours by the same pores of the
flesh and skin ; and furl.her, 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 Gaden, 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 or
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 igment. 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 Galex, 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 Celumbus, that the lungs can either
make or contain spirits. They then assert, with (falen, against
Erasistratus, 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

22
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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, seecing
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.
Fcr 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, &v¢., 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. Yetitis 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, 1 ask, should
their uses be imagined to be different, when the action, move-
ment, and pulse of both are 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 connection 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 cor right ventricle, for the blood ? The same arrange-
ment cannot be held fitted to favour or impede the motion of
blood and of spirits indifferently.

3. And when we observe that the passages and vessels are
severally in relation to one another in point of size, vzz., 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 wvena 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? DBut this office of the
pulmonary veins, namely, the transference of air from the lungs
to the heart, is held of such importance, that Heeronymus Fabricius
of Agquapendente, 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, eg., 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. DBesides, 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 authorit}r of Galent 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 faces 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 turbld
fetid, and acrid urine. But he died at last, worn out by the
disease ; and when the body came to be Dpi‘.!‘lﬁ'd 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, b}r frequent appeals to vivisection and
continual ocular mspﬂctmn. to mvr:ahgatf: and discern the truth.

& Llh ix., cap. x1., quest. 12. 'I' De Locis Affectls, lib. vi., cap. 7.
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Chapter 1.

The Author’s Motives for Writing.

HEN I 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
richtly 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 Arisiotle.

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. Irom 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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chld and caiummatcd me, and l::ud 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 the:,r
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 1 take
all the more willingly, seeing that Hieronymus Fabricius of
Aquapendente, although he has accurately and learnedly de-
lincated 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 :

OR never yet hatl anyone attained
To such perfection, but that time, and place,
And use, have brought addition to his knowledge ;
Or made correction, or admonished i,
That he was ignovant of much whick ke
Had thought /e knew ; or led him to veject
What he 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, advancmw under the gumlance of a happier genius,
may malke occasion to proceed more fortunately, and to inquire
more accurately.
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Chapter II.

Of the Movements of the Heart, as seen i 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
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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, &ec, 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 1s 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 i1s 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 organ 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 Aristotie,
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 E‘{pt'.‘ lcd wh-::n 1t rclaxcq and sinks towether 1t
receives the blood in the manner and wise which will b}r-and by
be explained.

Chapter III.

Of the Movements of Arteries, as seen in the Dissec-
twn 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
is distended at the same time with the other arteries of the
body.

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
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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,
viz., 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. Arisfotle,* 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,T ‘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. T 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 the pulse of the arteries
is nothing more than the impulse or shock of the blood in these
vessels.

Chapter 1IV.

Of the Movement of the Heart and its Auricles, as
seen in the Bodies of Living 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. I.
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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, [ 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, so 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 Galen 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' w.wth a palr 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 zn 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 Aristotle 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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Avristotle observed, leaves their body with a bound and like a
living thing ; and nature in death, as Aristot/e™ 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.

I 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 #z owo, however, you will find at

* De Motu Animal,, cap. 8.



22 Of the Movement

. N

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
wi}ﬂte 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 removed 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 hcad Df tlm veins, the thI’C-]'lGUSL and cistern r.::t"
the blood,) into the ventricle, which being filled, the heart raises
itself straightway, makes all its fibres tEﬂbE 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
richt 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, pmduccs a sp'irl\, which
falling among the powder, ignites it, upon which the flame ex-
tends, enters the barrel, causes the explosiun, 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.




34 Of the Movement

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, v¢s., 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 thmgs 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 Frasistratus 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 cf 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
which should transmit the blood from the heart to the body at
large !

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 FErasistratus, 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 FErasistratus, to wit, that blood in substance
is contained in the arteries, and not spirits; a fact which he
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* De Placitis Hippocratis et Platonis, vi.
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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. DBut 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,
vzz., 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 s carried from the

Vena Cava into the Arteries, or from the Right 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, conspicucusly
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, viz., 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, vzz., 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 feetus, 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 fecetus, there are three semilunar wvalves,
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 Arisiotle 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 blocd 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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ventrlc es; the 1|ght one receiving the blood from the auru:le
and propelling it by the pulmonary artery, and its continuation,
named the ductus arteriosus, into the aorta; the left, in likf:
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 feetus, 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 comd-
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 feetus, 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, that they

6
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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, &c., 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, vzz., 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,
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Chapter VII.

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

HAT 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 Madouna, 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 T;l':-?:;,ﬁr will not, by no manner of means; who, when their
assent is wanted, fear, and when it is not, fear not to s;rwe it.

The substance of the liver is thl’ﬂﬂ]ﬂ]}’ dense, so is that of
the kidney ; the lungs, however, are of a much looser texture,
and if compared with the kidncys 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 Columibus, 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 ceascless 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 partiam, lib. vi., cap. 10.
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mr:mscula:.mn of the artenes wzth thc veins, and they severalI}r
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. DBut 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 (2/z., 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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thmk 11: would be Iaoked upun as no trlﬂe &e.  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 belenging, the blood
should be drawn in by one, and emitted by the other.’

This argument Galer 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 Galenz, 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 beth 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
Furipus, 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 prcqence was ]E(lU.II'E(] and so the heart might be
oppressed with labour in vain, and the office of the hmira 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
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Galen, * De Usu partium,’ a work which I first saw after I had written what
pre-:edes
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should require so much more copious a '-;upply 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.

—— - = e ——

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. 5till 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 nr.::rthmg
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; 1 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 Cilrculation gf the Blood is Confirmed
Jrom the First Proposition.

UT lest anycne 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 ventriclee. 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, vzs., 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, &e., 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
force, in what abundance, and how quickly, the whole blood in
the body, of the veins as well as of the arteries is emptied. DBut
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
nnd 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 ﬁncl S0 ]dl’f‘l‘ﬂ a quantity of bluod in thc veins, so little in
the arteries uh}r 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.
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Chapter X.

The First Position: of the Quantity of Blood passing
Jrom 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,
vzz.,, 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 quantit}r must the blood pass, the
body being entire and naturally constituted.

But in SElpt]ltb and several fishes, by tying the veins some
way below the heart, you will perceive a space between the
licature 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 blooed 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 intervenes between the fingers and the
heart almost immediately to become cmpty, the blood being
exhausted by the action of the heart; at the same time the
heart 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. DBut the
impediment to the flow of blood being removed, instantly the
colour and the size of the heart are restored.

o
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If, on the contrary, the artery 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 chcked ; 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 X1.
The Second Position 1s Demonstrated.

HAT this may the more clearly appear to everyone, I
have Lere 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 extremitics, 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
agrasping 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 drazwn 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 scen 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, diwtviz, 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, véz., 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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Frc:rn these facts it is easy fur every careful Gbserver to learn
that the blood enters an extremity by the arteries; for when
they are effectually compressed nothing is drawon 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
licature 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 blond 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 lizatures, 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 crthcm'lne? Ilc'tt nr_l pain and a vacuum drau
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
prcternatunl attraction and swell mg below the bandage, and in
the hand and fingers, that the blood is entering abundantl}r, 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. DBut 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 ¢gg 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 case
the returning chaunels 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, w2z, 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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latmn is abqnlutely necessary, sceing that the quantities hmted
at cannot be supplied 1mmedmtcly 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, still, 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. Soalso,
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



—————u = mw =

qf the Heart and Blood. 67

e —

blaod Fmds Its way back to the heart from the extremitms 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 Aguapendente, a most
skilful Anatomist, and venerable old man, or, as the learned
Riolan will have it, Jacobus Silvius, 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,
mutually 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
use, 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 alwa}ﬂi 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

g—2
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towards the vena cava and vena portee. Let it be added that
there are no valves in the arteries, and that dogs, oxen, &e., 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
mere 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 sheould rather proceced along the veins frem 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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fuund it 1mmp0::-51bl{=. 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 ﬂppnsite 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,
or, 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 0,
(fig. 2,) and keep the point of a finger unon 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 wessel continue sufficiently distended
above that valve (0, G). The blood being thus pressed out, and
the vein emptied, if you now appl}r a finger of the other hand

— —— — — e ———

[* See plates given in facslmlle, ante, ]
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upon the distended part of the vein above the valve o, (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 secen the case to be in fig. 2 ; but the finger first applied
(1, fig. 2, L, fig. 4), being removed, immediately the vein is
filled from below, and the arm becomes as it appears at D ¢, fig. 1.
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 #Ze 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 arni 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 nf 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 thc vein upu-'ards
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 trme 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
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 auru:.lr: of the heart and t]ns in such a quar-tll:}r 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,

— e e o -—

Chapter XV

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

T will not be foreign to the subject if I here show further,
from certain familiar reasonings, that the circulation is
I 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
Avristotle hﬂ}S and without movement, it would become cmngealcd

* Aristoteles De Respiratione, lib. ii., et 1il. : De Part. ﬂmmal 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

erchance 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.
10
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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 disposed
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 X V1.

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

HERE 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, a
posteriore ; 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 portae 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 werethe chyle mingled
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wlth the leDd thc crude with the dl‘-’TCStEd in equal proportions,
the result would not be concoction, transmutatmn 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 portae. 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 feetus, even the
ogenital 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 feetus, 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 Awristotle says in his third book, ‘De partibus Animalium’?
And so also of the blood, wherefore doss 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.




8o Of the Movement
Chapter XVI.

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.

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
oreat 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. Oysters, 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,
. 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 both an auricle and a ventricle,
whence it is perfectly true, as Arisfotle 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
second 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. 1.
11
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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 frcm 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 Awristotle 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 feetus, as already said,
whilst the bleod 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 Aréstotle, 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 dcprtssmns Thc}r cnnstltutc a kmd
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 -::uthms and, in all that have them, they are more
numerous and stmnﬁsr in the left than in the ri; ght ventricle; and
while some have thsm 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 chorda tendinea, 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

11—2




84. Of the Movement

e ——— e e

the nght I—Ience all ammal:-.—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 valves 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 vena cavae 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 A#istotle 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 thcu: 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 vcntncle in thc brain, as is vamus 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 wventricles,
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 toibe 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 Arzsfotle has it,*) is
contractile ; in which way the word vevpor is derived from velw,
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 Awisfotle 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, vis., 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 wersa. 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 fﬁrmatmn of the feetus as br:fc-rr:: 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 pn:-rtinn appan—:ntly of the umbilical vein, dilated at its
commencement or base. Afterwards, when the outline of the
feetus 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 office.  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, fcetus), it acquires perfection
in each. These points will be found elsewhere confirmed by
numerous observations on the formation of the feetus.

Finally, it is not without good grounds that Hippocrates, in his
book, De Corde, entitles it a muscle; its action is the same, so
is its function, z#z., 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 neart 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
columns, 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 Arisfot/e 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 vain, 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 twn orders of vessels are so much alike that it is Imposs:hle
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
lipothymia 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 Awristotle, 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. Infunction and constitution, and everything
else, the first is an artery, the others are veins, contrar}? 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
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course of dissection, if rightly weighed, seem clearly to illustrate
and fully to confirm the truth contended for throughout these
pages, and at the same time to oppose the vulgar opinion ; for
it would be very difficult to explain in any other way to what
purpose all is constructed and arranged as we have seen it to be.

FINIS.
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