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The Discovery of the Systemic Circulation:
Review and Reappraisal

Sistemik Dolagimin Kesfi:
Gozden Gegirme ve Yeniden Degerlendirme

ABSTRACT On the background of the long-standing controversy as to whether William Harvey
(1578-1657) or Andrea Cesalpino (1519-1603) was the discoverer of the systemic circulation, the au-
thor briefly reviews some of the statements of the two authors and concludes that Cesalpino was
indeed the first to assert that the blood circulated. Nevertheless, the author agrees with the major-
ity of medical historians and concludes that Harvey was the discoverer because he, contrary to Ce-
salpino, was able to bring the notion of the circulation to the attention of the scientific community
so that it became part of accepted scientific knowledge. The reasons for Harvey’s success and Ce-
salpino’s failure are discussed and the latter is recognized as the primus qui vidit (“the first who
saw”) but not the one who discovered the circulation of the blood.
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OZET Sistemik dolagimin kasifinin William Harvey (1578-1657) ya da Andrea Cesalpino (1519-
1603) olup olmadigina dair bitmek bilmeyen ihtilafin ardindan makalenin yazari, her iki yazarin
baz: bildirimlerini kisaca gozden gecirmekte ve aslinda ilk olarak kan dolagimini agiklayanin
Cesalpino olduguna hitkmetmektedir. Yine de yazar ¢ogu tip tarihgisine katilmakta ve dolagim
kavramini getirmesiyle bilim camiasinin dikkatini ¢ekerek bunun bilimsel bilginin bir pargas:
olmasini sagladigi i¢in Harvey’in kasif olduguna hiikmetmektedir. Harvey’in bagaris1 ve
Cesalpino’'nun basarisizliginin nedenleri tartisilmakta ve kan dolagimini kimin kesfettigi degil
bundan ilk kimin s6z ettigi onaylanmaktadir.

Anahtar Kelimeler: Sistemik dolagim, tip tarihi, William Harvey, Andrea Cesalpino
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Ithough it is commonly accepted that William Harvey (1578-1657)

was the discoverer of the systemic circulation, this opinion has be-

en the object of lively controversies from the seventeenth century
to our days. Hemmeter, in 1905, wrote:

‘We once more affirm that Harvey, the author of “De motu cordis and sangu-
inis,” 1628, did not discover the lesser circulation. This Servetus discovered in
1516. Harvey did not discover the greater circulation. This Cesalpinus disco-
vered in 1569. Harvey did not discover the venal valves. These Jacobus Sylvi-
us, Sarpi, and most accurately Aquapendente discovered in 1574. Harvey did
not furnish the clear-sighted proofs of the circulation. These were given by
Servetus, Colombo, Valverde, Aranzi, Ruini, Rudio, Sarpi, Cesalpinus, and
Aquapendente. Harvey never saw the circulation of the blood. Malpighi saw
it several years after Harvey’s death (1661).!
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Elsewhere??® we have reviewed these contro-
versies, which were centered on the notion that
Cesalpino (1519-1603) and not Harvey had first
discovered the systemic circulation.

We have seen?? that Harris, in 1911, said that
the controversy over who discovered the circulati-
on of the blood was “ancient,” and mentioned that
in the seventeenth century Isaac Voss (1618-1688),
among others, gave credit for the discovery of the
circulation to Cesalpino, whereas Hobbes (1588-
1679) and Descartes (1596-1650) gave the palm to
Harvey.* Among the supporters of Cesalpino were
Henry Stubbe (1632-1676),> as well as the anato-
mist J. Douglas, the author of Bibliographiae anato-
micae specimen published in 1715, Hermann
Boerhaave (1668-1738) and William Hunter (1718-
1783).¢ Bernardino Ramazzini (1633-1714) held
that we owe the discovery to Harvey. Borelli
(1608-1679), in his De motu animalium (“On the
Motions of Animals”) said: “Part of the admirable
discovery was made by Cesalpino but later it was
made perfect by Harvey;”” and Francesco Maria
Lancisi (1655-1720) believed that “Cesalpino was
the first to indicate the circulation of the blood.”
Other supporters of Cesalpino were Jean Senac
(1705-1770), who in Traité de la structure du coe-
ur, de son action et de ses maladies “Treatise on the
Structure of the Heart, its Action and its Diseases”)
states that there can be no doubt about the aut-
henticity of Cesalpino’s discovery, and Jean Astruc
(1685-1766), who calls Cesalpino “inventor and
auctor,” and Harvey “promotor and amplificator.”
P. Bayle (1647-1706) in Histoire de la découverte
de la circulation du sang (“History of the Disco-
very of the Circulation of the Blood”) supports the
priority of the Italian and discusses his experi-
ments.?

Although more recent supporters of Cesalpi-
no are not lacking,®’ the vast majority of historians
have always considered Harvey the discoverer of
the systemic circulation. Yet, a review of the writ-
ing of Cesalpino shows that there is no doubt that
he was the first to realize that the blood left the he-
art through the arteries and returned to it through
the veins. In Volume VI,2 we have quoted several
passages of Cesalpino which underline his unders-
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tanding of the systemic circulation. We will report
here only the following:

Of the vessels ending in the heart, some introduce
into it their content: the vena cavainto the right ven-
tricle and the pulmonary vein (arteria venalis) into
the left;* others carry it out: the aorta from the left
ventricle and the pulmonary artery (vena arterialis),
which brings nourishment to the lung, from the
right. At the openings of each one of these vessels are
small membranes with the function of preventing the
openings leading in from letting [blood] out and pre-
venting the openings leading out from letting [blo-
od] in. So it happens that the heart and the arteries do
not dilate and contract at the same time, as they ap-
pear to do, but when the heart contracts the arteries
dilate and when it dilates they contract.... If the he-
art and the arteries were to dilate and contract at the
same time, the arteries would dilate when no mate-
rial flows out of the heart and would contract when
it does. This is obviously impossible.®

In this quotation, Cesalpino makes the follo-
wing points: a) the vena cava and the pulmonary
vein carry their content to the right and left ventri-
cle respectively, and the pulmonary artery and the
aorta carry it out from the right and left ventricle
respectively; b) at the openings of these vessels the-
re are valves that impede the flow in the opposite
direction; c) the systole of the heart coincides with
the ejection of its content into the arteries, which
at the same time dilate.

In the following quote, Cesalpino mentions
the flow of blood from the veins to the arteries
through the heart:

The flow is from the veins into the heart.... and, at
the same time from the heart into the arteries be-
cause, due to the position of the membranes [i.e.,
valves], only this path is open. The same flow
opens both the mouths (oscula)** of the veins into
the heart and of the heart into the arteries.'

As mentioned above, in Vol. VI we have quo-
ted several other passages confirming the fact that

*

Cesalpino, according to the accepted notion at the time,
considered the atria part of the ventricles.

* More often Cesalpino uses the words oscula (literally,
“small mouths”) to indicate anastomoses between arte-
ries and veins at the periphery (see below).
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Cesalpino was the first to describe the systemic cir-
culation.

If this is the case, how do we explain the long,
drawn out, often bitter controversy about the value
of Cesalpino’s work on the circulation of the blood?

Cesalpino’s total output amounts to more than
two thousand pages written in a Latin that is ver-
bose, meandering, full of philosophical references,
and often obscure.*** In addition, the experimental
basis on which he bases his conclusions is not cle-
ar. Also, he did not collect his notions about the
circulation of the blood in a single monograph but
spread his ideas, one here, one there, in the swamp
of his endless Latin prose. This does not help histo-
rians who want a clear (and possibly concise) pic-
ture of the beliefs of an author. Even during his life,
in fact, when authors were familiar with Latin and
more accustomed to philosophical prose, only few
recognized his accomplishments.

As a result, Cesalpino was not able to have his
conclusions accepted by the scientific community.

As for modern times, the frequent insufficient
knowledge of Latin on the part of historians of me-
dicine, together with the prolixity and obscurity of
Cesalpino’s prose, most likely contributed to the
noted? mistranslations, misunderstandings, incom-
plete reading of passages, and confusion concerning
his ideas about the circulation.

On the other hand, Harvey succeeded where
Cesalpino failed because he expressed his notions
about the circulation in a single pamphlet, in a cle-
ar Latin prose with solid experimental evidence,
which included a convincing quantitative techni-
que.

Concerning the clarity of Harvey’s prose, the
following quotes are examples:

It is evident, that the blood enters every portion of
the body through the arteries, and returns through
the veins; and that the arteries are the vessels car-
rying the blood from the heart and the veins are
the vessels.... returning the blood to the heart aga-
in; and that in the members and extremities the

** The quotes above were chosen for their unusual clarity.
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blood passes from the arteries into the veins (either
by immediate anastomoses, or mediately through
porosities of the flesh, or by some other way); as
before was made manifest.... thence to move in a
circuit.... manifestly from the center to the extre-
mities, an from the extremities back to the cen-

ter.!!

It is absolutely necessary to conclude that the blo-
od in the animal body is impelled in a circle, and is
in a state of ceaseless motion; 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
motion and contraction of the heart.'?

If one compares these and other concise and
clear passages of Harvey with the contorted and
obscure prose of Cesalpino? it is easy to understand
why Harvey was able to bring his discovery into
the mainstream of the science of his time and Ce-
salpino was not.

Harvey also furnishes experimental proofs that
confirm the circulation of the blood. For example,
that the quantity of blood propelled into the arte-
ries is such that it could not be replenished by the
food consumed (hence it had to return to the heart
and start again in a circuit); that the blood in the
veins flows from the periphery to the center; that
if one applies a tight ligature to an arm, the pulsa-
tion of the arteries ceases at the periphery where-
as a looser ligature will cause swelling of the veins
at the periphery.

Nevertheless, the fact remains that Cesalpino
was the first to recognize the circulation of the blo-
od. In view of this, must it be concluded that Cesal-
pino, and not Harvey, was the discoverer? No. We
agree with the majority of historians that the Eng-
lishman was indeed the discoverer of the circulati-
on. This for the following reasons: if we consider
an essential part of the concept of “discovery” to be
the bringing of the new entity, observation or con-
clusion to the attention of the world community so
that its importance is understood, then we must
distinguish the “discoverer” from the one who first
observed or arrived at the new conclusion but did
not (or could not) make it known to the world. In
other words, we must distinguish between “disco-
vering” something and seeing, observing, or des-
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cribing it for the first time.

Whoever made the discovery and was able to
bring it successfully to the attention of the world
community must be called the “discoverer,” whe-
reas the first who made the observation or arrived
at the conclusion (which then remained unknown
or unappreciated) should be called primus qui vi-

dit (“the first who saw”), or primus for short.****

Such a distinction is useful because although
often the discoverer and the primus are the same
person, there are instances in which the primus is
different from the discoverer. This is the case, for
example, of Aristarcus of Samos and Copernicus;
Leif Eriksson and Christopher Columbus; and Er-
nest Duchesne and Fleming. In some cases the dis-
coverer was not aware of the previous observation
of the primus, in other cases he was, although he
may or may not give credit to him.

***Prima (prima quae vidit) would refer to a woman and
primi (primi qui viderunt) to more than one.
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If we apply this terminology to the systemic cir-
culation, there is no doubt that the primusis Cesalpi-
no. He was not the discoverer, however, because his
discoery was forgotten and the notion of the systemic
circulation of the blood was not accepted until the
publication of Harvey’s De motu cordisin 1628.

In conclusion, if we compare the contributi-
ons of Cesalpino and Harvey, it would appear that
the Italian was the first to identify (that is, “to see-
”) that the blood circulated from the heart to the
arteries, to the veins, and back to the heart but his
discovery was not recognized, that is, did not beco-
me part of the body of commonly accepted scien-
tific knowledge. For this reason, Cesalpino cannot
be considered the discoverer of the general circu-
lation but only the primus qui vidit. On the other
hand, as Harvey did indeed bring the notion of the
systemic circulation into the body of commonly ac-
cepted scientific knowledge, he must be conside-
red the discoverer.

Invento profecto admirabile partim a Cesalpino
sed postea exactissime ab Harveyo. Quoted by
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