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HISTORY OF THE DISCOVERY

oF THE

CTRCULATION OF THE BLOOD?

In the minds of every one the circulation of the blood is
invariably and justly associated with the name of Harvey. The
discovery of the circulation, however, like that of all other great
discoveries, was not made by Harvey alone. Indeed, the dis-
covery of the circulation of the blood, in the widest aceeptation
of the term, cannot be attributed to any one person, age ov
country, With the name of Harvey must be associated those
of Erasistratus, Galen, Servetus, Cesalpinus, Malphigi, Aselli,
Pecquet, Rudbeck, Bartholinus. The history of the circulation
extends, therefore, over a period of 2000 years, from the epoch
of the Egyptian Ptolemies to the latter part of the 17th century,
and even, in some respects, to the present day. The general
structure of the heart; its cavities; the play of its valves; the
passage of the blood from its right side to the lungs, and back
to its left side, thence throngh the arteries to all parts of the
body ; the valves in the veins; the flow of the venous blood

toward the heart, had been Jdemonstrated, in an isolated way, by
this or that person, before Harvey’s time; while it was not until
after the appearance of his great worl that the discovery of the
capillaries made intelligible the manner in which the blood

# This essay was delivered as o lecture, at the Jefterson Medical College,
December 10th, 1883, concluding a course on the circulation, and coustitutes,
with hut little modifidation, the 25th chapter of a forthcoming work on
Physiology; by the author.
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hosts of Agamemnon, made use of this practice; as we learn
from later sources® that, by bleeding the daughter of the King
of Caria, he effected a cure, the reward of which was her hand
in marriage, and as dowry, the Chersonesus.  While the Greeks
and the ancients generally were aware that the blood of man and
animals coursed in a vast system of tubes, their knowledge of
the circulation of the blood extended but a little beyond this,

ir vi is subj -ere of the most imperfect or
Indeed, their views on this subject were of the most imp

erroncous character. That the blood flowed in certain veins;
that there were additional vessels erroncously called arteries,

because they were supposed to contain air; that the heart was a

. 1 . ir k 7 »
hollow, muscular organ ; constituted about all their knowledge
of the circulation.? This is not &

since the superstitious respect paid
the little anatomical knowledge

o be wondered at, however,

to their dead by the Greeks

made dissection an impossibility,

isting i i ates i an derived from
existing in the days of Hippocrates having been
Bibus, Lug Bot. 1694, p. 686, Syrna, urhs Cariz,

1 Stephant Byzantini, De T )
im in Cariam a caprario cuodam

Condita est autem a Podalirio, Expulsum en

gervatum, atque ad Dameethnm Carie Tegem adductum, cujus filiam Syrna

ex tecto delapsam, ab eo sanatam esse. Sic vero aiunt ammim despondente

i i ¢ tre ellam sani-
Damcetho, Podalirinum ab uiroque hrachio sanguine ex tracto puellam sanl

tart restituisse Dameethum vero admiratum, el pliam collocasse, ac dedisse
Cliersonesuni,
Podaliriug, exiled in Carin and preserved by a goatherd, was led to

Dameethus, King of Caria, whose davgbier Syrna had fallen from a roof, by
him to be eured. Truly, they say that Damozthus was very despondent in his
mind, hut Podalirius having drawn blood from both arms, restored the girl to
health. Dameethus was so much pleased that e gave him the Chersonesug

and his daughter in marriage.

» Hippocrates' Opera Omnia, Lng Bat, 1665, p. 275, Buvres completes
@' Hippocrate, Par E Littré, Tomes 8, Paris, 1839-1863. Introduction
Tome 1, p. 241,
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the rapid i i i rifieed apo®
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Aristotle !

occasion of some religious ceremony- Bven
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quadrants, dioptras, astrolabes and meridian lines; a botanical

garden offered opportunity to those who wished to study plants;
a zodlogical menagerie offered facilities to those interested in the
dissection of animals. The library, containing nearly a million
volumes, was open daily to those desivous of making themselves
:1cq1w.inted with the knowledge of the d
Vast collections of all kinds of natural objects had been brought
of the known world, by the Macedonian
d benefit of the student. At the

nt found everything that would

ay or of that of an tiquity.

there, from every part
conquerors, for the use an
Museum, in Alexandria, the stude

assist, develop and refine the intellec
The usages of that wonderful

{—the calm, the leisure, the

means of living and of study.

country, Egypt, where death perpetu
smmemorial familiarized the

ates itself in a thousand

embalmed forms, had from time
vulgar and uneducated with autopsies and dissections. The
study of apatomy by the only means P

the dead body,was no longer regarded witl
Pliny tells us that those intelligent

ok kings of Egypt, not only

ossible, the dissection of

1 superst-itimls Liorror

and considered as sacrilege.
and magnificent princes, the Gre

lavished their treasure in the interests
re daily conducted at the Museum.

of science, but personally

attended the dissections that we
The Medical School of Alexandria gave to the world those famous

anatomists, Herophilus and Erasistratus With them began the

1 A1 that we know of these anatomists is derived from the accounts given

of them by later writers, more particularly Galen, Ruffus and (elsus. Among

the writings of Galen, especially, there are innumerable allusions to the dis-
coveries made in anatomy by IL_.l-ophilng, Among some of the most import-

it are found in Clandii
Galeni opera omnia Venetiis, 1550, Tom. 1 and 2; De Different Pulsuom,
Lib. 11t Cap. 1 and 10; De Anat. Adminis., Lib. 6 Cap. 8 and 9, and
Lib. 9, Cap. 1, 3 and 5; and the De Usu Puolsuum, Cap. 4, Reference to

ant of these may be mentioned the references th
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study of
V%QJI. f the structure and use of the heart and its great blood
sels, by means of actual dissection.

i i:it::z;e Zz Iiel'ophﬂﬂs ought to be familiar to all students
Choroid Ple,'xu.q tlan{f parts of the human body, such a3 e
rius, the Duodhénu]e orcular Herophili, the Calamus Scripto

m, ete., were first deseribed by him. The

most import :
ant T
the V'tscfﬂ t contribution that he made to our knowledge of
d ar svste . ’
ystem was the demonstration of the isochronism of

. e
he pulsations of the arteries and of

of the | the beating of the heart, and

atter bej

already beenb.e ing the cause of the former, a phenomena that had

bl Bor ;H.:;perfectly referred to by Hippocrates and Aris”
phtlus noticed also the difference in the thicknes of

the wall
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P u I-
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i . the pulmonary vein, desionating the formet
1€ arterial vein gng " i e
A and the latter as the venous arter
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artis py es aEllld views of Herophilus iz made by Ruffus. Medic:ta
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.1, O = E o ey 4

1l kaowy ]' Cup. VI, xx11, Lih. 11, Cap. 11, xyIt. alst

having et ):112 hot usually credited story of Heroph'ﬂus rmr
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dy of the hyum 120 criming rende®”

iTlL',ipeS, 1567,
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lationil
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by thes
¥ their : "
st Is, in the enthnsiasm 0=

Coprali: ; iy i
ornelii Calyg de re meg; 111‘ body. The passage will be found i L'.lIL.
both Ruffys and gl edica libri octo, Prasfutio i Med. art. princiP Wit
T ; elsug rafan + ®tatio in Med. art, princib:

his discoverieg ish et Erasistratus, almost all our knowle ge °
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ained in Galen. Among th .
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e eferring to Erasistratus, 1w

: anguis N, iffere

- 10; De o gWs Natura, Cap. 2; De dlﬁ'ﬁfﬁnt

4 Oﬂ. g ate TeED]pe } ; _Bc]_'{.’,t'"
? VA 6~ Galenys edit, ¢if pirat,, Cap. 1; De Hipp et Plato

puls- |
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o
the valves of the heart, and their function in the circalation.
We have stated in a previous lecture that there is reason to
believe that Erasistratus had scen the lacteals a dependence, 50
to speak, of the sascular system, even though he had misunder-
stood their use, and we shall see hereafter that he appears also
to have distinguished the sensory from the motor nerves. While
there is no doubt that the anatomists and physiologists of anti-
quity distinguished two kinds of vessels,arteries and veins, their
very name, artery, from the Greek azp, air, and wpzo, I carry,
conclusively proves how absolutely ignorant they were of the
true functions of these vessels. Hippocrates, Avristotle, and more
believed that the arteries, as their name

especially Erasistratus, _
no doubt, to the fact

implies, carried air. This error was due,
that when a dead body is opened the arteries are usually found
and to the theory that the air in these vessels came,
from the trachea, hence the name of tracheal artery,
rench, even at the present day.

empty;
originally,
by which it'is designated by the r
Torasistratus® supposed the air passed from the trachea into the

pulmonary veins (his venous artery), from there to the left side of

the heart, and thence, by the arteries,
and for his venous artery pulmo-

to all parts of the body.

Substitute for the air oxygen,

nary capillaries, and the much-abused theory of rasistratus

becomes the modern one of respiration. Although during the

four centuries that followed the brilliant epoch of the Alexan-

1 Glalenwus edit. cif, De utilitate resl;,imtionis, Cap. 1. ‘*Quenam est
Nam animae ipsius generatio est . . - . An
. Aut horum guidem nihil est

utilitas respirationis . . . .
innatl ealoris ventilatio ac refrigeratio . .
verum arteriarum expletionis gratia Tespiramus velut Erasistratus putat.”!
Galens edit. cit. An Sangnis in arteriis, Cap. 2. * Bnim sicuti Erasis-
fratus putat ox ambieute nos @re intra corpus ASSED pto primo in pulmonem

deinde in cor ortas que ab eo arterias.”




:

] "HE L.OOD.

2 WCULATION ( )YF THE BLO H{’ I :
t.. "“ ¥ falled

-—-—-—._._______—-—-—--._._,_____ I qd { hldu(ﬂl\

G‘IIE]I IQPII I]ed

115y
2 ]ti(]l
of al
omist any
ous anat od M
theless the moﬁt flm he devote
‘e he ¢

r f_ \Vhele e

his ang iomy in Egypt, er, apl
" - E Wwevel,

leal studies. Iis dissections, ho

anl
living
ed to animals By ligating in a

Years to anatomj
havye been limit

ar to

n]ﬂ bl

the
@]l

) betwee d
4 = 'e.:-‘:CI o,
an artery in two 1)Lu,e~ and opening the ‘rl cout’li”ed blothe
. cs5e

hgatures Galen? demonstrated that the v

Thus, by

n
ction,
,l-gl-;e {es
al, a v erl
an experiment upon a living animz the art
fist oreqt Source of error,

y dem0”
Contained air,

htmtcdj and ]
ade Possib]a,
cardipg]

Was ygl;

- that
that of supposing t artery
f an ¢
Was femoved, the true nature o

bloo
the .
1 Of
1€ modern theory of the circulatior

1tot
chec

be atta
Too myeh Importance cannot

lo
.+ that as t],e
tment of Galen, Tt s evident tha and that
eved that the veing

1
as
ng &
EXpery

: d, i
alone carried bloo ireulation
. 1
. ; v of the ci
artepiag ouly Containe air, the istoweny of
an 1!111)05511)1]1&?
For 13

Thé
ltte]ls, t"hr
’ U.’I b}

gl}

500 Years, in

it
rlcql .
anatomical and physiolog
s u’thoutv of Gyl

rel’
s disco¥
en wag Supreme. With the tr ”thpew ated € .
this g deservedly famous pl
&mong whi

. e per
1ysician, were pe
hich was (3
nter thg

: ”qpll & a3
air 1
alen’s theory that the )po“"] ‘ t}mt
1tus suf a8
any extent, as Krasistr: which W
. CC
4% once T¢jecteq aftep ]mvm” performed its offi

renb
£ ve
llu‘h e
and that the cavity of th]ec{ﬁ \'Llltll(
6
Ommummtul with that of the Cap od P

i

et

contil ;

cm Senguis in arteriis natura Jigavimus el 0,15[19
i

dm}r{‘t’lm arteriam utrinque

miﬂehongum fu

se I
0"
g0

m ips
erat incidipy g sangnine plena

m
gold
q.teI”
0 sanguis g, y Cap. 6. t
non gmyig suhst

N -:ed ‘fl]gjdb
anfiam exposcere
"Bare desidey,

Tt atgue ]

ulll
5 us
wne esse respirationi

13
3 00D,
CIRCULATION OF THE BI.

P d eyer
no one ha
is true that !
f holes in the septum.! It is tt' 12 the ventricle; even
: 10les smaratil
EEILER in the septum, separating them; but the
these holes in the actually saw them;
ot : If did not claim that he ¢ fterwards, was, that
imself ¢ roa day a 5 .
e talen’s time, and many a d 'Y t be mixed with
i alen’s 1 * ele? must
theory in G blood of the left ventricle ¢ the latier ahould
i Hood iele. tha .
the spirituous 1 of the right ventricle, th Iy way that theory
qrape b]OO( 0 2 T the Only W)
the coarser sion?  Now 1 +was on
i itrition, ainds of blood ws
ill its funetion in nu se two kinds
fulfill its fur ixine of these forated
s gy nixIng icle was per
nt for this 1 * the ventric
could accou ion that the septum of the blood passed from one
sition that ’ f the blood pass
the suppos ich part o ing through the
) ough which | assing throug :
with holes, tthU:.l the rest of the blood |
: er, th -
4 1'|3t0the oth : S
ventricle I ded they
unes. ; rande
nonary artery to the lung ‘hat theory de _ :
pulumonars believed they saw, wha as the history o
_ . » believe : case, as t
Men saw, or has been too often the f’ n the facts, but
As has ' . ollow frot i
SHpB e, the theory did not fo TFurther, when it is
W s us : v wr, T
science teaches us, le to suit the theory ing the period extend
; ere  mac 2 i ring ;
the facts were P actenn centiivies, du ; & e
: red that for sixt ian Muse
e uk h of the Alexandrian N bly to that of Mun-
; 3 the epoch o - ably : ot
ing from the ef in 1224,* or more prob b. n dissected, it is
. alerno, in 1224, el DERLL (s .
s SG 5 ¢k } human boﬂ}' had ney : rance of anatomy
] 306.5 the N wwh 10101 . ¥
e lered at that the grossest 1g 17, % Que igitur in
e wonder ; Cap. 11. edicts
not to b it. De usu parium, Lib, 6, edium septum preedicts
! Galenus Bdil, cif. 1 ipsius potissimum m
et foramina ac “ E : i, asg
de apparet ; ' & 1 chalatio queedam
- itatis gratia extiterunt.’ ¢ Qpiritus animalis exhalati
commuuitatis g 8, Cap. 17. “ Spiritu
it L. dptadth Cle EHl A
2 De usu part. . idem tenue
s sy terie (u
Rengunie hanign 6, Cup. 16. ‘' Atque ar tem paucum, eundam
" i i 4 - ranmE an £
Shpn parey Tk, tigipat sanguinem ven®
) et vaporosun particiy radi, Ren-
purum e T 738-738. Corradi,
. mrem, 95, o0, 7
que caglinosum }mehltl ler Medecin, Jena, 1875, pp
teschichte de i1, Vol. vi. % i
* Heser, Greschic do, Ser. ii, Vol. ie, Wien, 1879, p. xi.
stitut. Lombardoe, ;  Anatomie, Wien,
diconde del R. I]?a[’l.hﬂh und Hebraische in der An
= as Arabische
& Hyrtl, Das .




14

CIRCULATION OF THE BLOOD.

should have universally prevailed, The horror with whieb dis-

section was regarded, and the limited number of subjects obtaiﬂ-'
able for study, will be appreciated from the fact that Mundinis
who was Professor of Anatomy at Bologna during the latter P’»i.rf’
of the 13th and beginning of the 14th century, had dissected 10
eleven years only three human bodies. Berenger de Carpi o
also oceupied the Chair of Anatomy in Bologna a century later;
had better opportunities of study than Mundini, whose works he
commentated, he having dissected a hundred bodies; and e
the authority of Galen had such weight with de Carpi, that he
states that there are certainly holes in the septum separating l.:he
ventricles. He adds, however, as if he had an uncasy suspiciot
as to the truth of the statement, that these holes are seen il man
with great difficulty.! J
A. short time, however, after the publication of De C"u‘pl.s
work, viz,, in 1533, there appeared the Christianismi TRestituti®
of the Spaniard, Michael Servetus, whose career reads 1--.'1t'h<31'
like that of the hero in some romance than of a real hismr.wﬂ
Personage- Educated for the priesthood at Saragossa, rc]illqll-lsh—
g such studies for that of the law, at Tonlouse; accmnpan)"l”g’

as "y o . ¥ 5]’_0-‘-1
> secretary, Quintana, Confessor to Charles V, upon the 0¢¢
of the imperial coron

1 ._ - - 1 zltic
the Diet of Augshurg; giving up the prospect of a diplo”
career for that of a

e
W ; . 1 chang
t-heologmﬁ; Ieavmg Switzerland and

ting

« to
H ' . 'd::: t
ation at |3ologna; and going afterwal

ing Li i ‘
]lg is HAAE (g Vlllanovus, to avoid persecution; SulJl;,OI_] a
11m‘ I :: ‘ T e i«
self ag g proof-reader and editor of learned books ¥ g
*Berenger de Carpi,
anatomia Mundip;,
Ista substantiy diy

certe Porositajes—g

el
e PR PV E] sul
Commeuntarii cum amplissismus additionibt

.B.ologim 1521 p. cocali, o cunt
idit ventrem dextrem a sinistro et in ista gubstalt

ed in homine cum maxima difficultate videnter:

|
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student of medicine in Paris; receiving his degree of doct(-n'-m
medicine; writing works on medical subjects, and pracltlcmg
medicine with great success for a number of y.eal's;; 1'.eturmug to
the study of theology again, his career of usefulness is suddenly
cut short by death at the stake; Servetus, as is well known,
being humedd alive, in 1553, at Geneva, for here.sy, as the. autl.mr
of the Christianismi Restitutio. This work, as its name implies,
is a theological treatise, but is also of the grentest.interc%t.to the
physiologist, as in discussing the mature of the vital Sl]‘fl'lt’ and
the manner in which it is elaborated, Servetus deseribes the
flow of the blood from the right ventricle of the heart, by the
pulmonary artery, through the lungs, and by the pulmonary
veins to ‘the left ventricle; distinctly stating that the blood
does not pass from the right ventricle ’to-the left thr(')ughl the
septum of the heart, as is commou]y.beheved, -bit b}lil o:;i
passage through the lungs, from the right ventricle, a;u 1 .mT-

is in the lungs that the blood 1s :1gitutcd,. prepm‘ed an cmnbc‘:s
its color, thence passing to the left ventricle b.}-' the pulmonary
veins. Servetus was not only the first to describe, therefore, the
flow of the blood from the right gide of the heart, through the
lungs, to the left, and the imperviousness of the septum of the
heart, but was also the first to point out t{le .place where t.he
venous was changed into arterial blood, the sa-gmﬁcance of which
discovery was neither understood nor :1.pprecmted for more than
a century afterwards, Further, Servetus adds that th.e left ven-
tricle is not sufficiently capacious for so copious a mixture, nor
will it suffice for the elaboration of the color; and that 1';}1.3
septum is neither fit for the communication nor tht-a elal?orauon
of the blood, even if any may exude through it. Servetus

evidently does not consider that any blood passes through the
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seen how, little by little, it was gradually established by many
observers; that long intervals would elapse without any progress
being made, when suddenly some ancient error would be. dissi-

pated and fade away in the light of advancing science. Such a

history onght to encourage every student, for however trivial

and unimportant his experiments or observations may appear ab

the time, every new fact once well established will sooner or
later assume its - appropriate place as part of some future
generalization; the chain of facts leading to a great discovery
being united together like liviug _things, each linked with those
that have passed away with those still to come, Discoveries
great in themselves have often

borne no fruit at the time, falling
on barren soil, t}

1e luman mind not being sufficiently developed
to appreciate them. With the progress of knowledge, however,

discoveries made oftey ages ago and long for-
gotten, become, in time, apparent to gll,

the significance of

Trath, like the rays

of the rising sun, is perceived first by those whose minds soar

above the intellectual horizon of their day, but sooner or later

¥y their humble followers, by all alike,

its genial influence is felt b
all in good time,



