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ABSTRACT

The article is dedicated to the 400th anniversary of the birth of the outstanding 
French anatomist, physician and philosopher Jean Pecquet (1622–1674). Pecquet’s 
biography is connected with the city of Dieppe, where the future scientist was born 
and got his primary education, and with Paris, where he made his main discover-
ies in  anatomy. Throughout his life, Pecquet collaborated with many prominent 
scientists of that time (Jacques Mentel, Louis Gayant, Jean Riolan (the Younger)), 
including not only physicians and anatomists, but also physicists such as Blaise 
Pascal, Edme Mariotte, Marin Mersenne and Evangelista Torricelli. Pecquet’s most 
famous discovery is the chyle cictern, or cisterna chyli. The structure was named 
after of the scientist  – “Pecquet’s reservoir (cistern)”. But more revolutionary dis-
covery made by Pecquet is revealing and proving the fact that the lymphatic ducts 
flow into the superior vena cava indirectly through the venous angles and refuting 
the conventional opinion on the drainage of lymph into the liver. An important help 
in Pecquet’s anatomical research and experiments was his passion for the physical 
and mathematical sciences. In collaboration with Edme Marriott, Pecquet studied 
the structure of the eyeball and turned out to be more foresighted, because, unlike 
Marriott, he correctly understood the role of the retina in the functioning of the eye 
as an organ of vision. Pecquet was one of William Harvey’s supporters regarding 
his concept of blood circulation. He introduced cutting-edge at that moment tech-
nologies into the anatomy methodology, including animal experiments in  vivo, 
and made a fateful contribution to the progress of anatomical science.
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РЕЗЮМЕ

Статья посвящена 400-летию со дня рождения выдающегося французского 
анатома, врача и философа Жана Пеке (1622–1674). Биография Пеке связана 
с г.  Дьепп, где будущий учёный родился и получил начальное образование, 
и с Парижем, где он совершил основные свои открытия в анатомии. На про-
тяжении жизни Пеке сотрудничал со многими выдающимися учёными того 
времени (Жак Ментель, Луи Гайан, Жан Риолан  –  младший), в том числе 
не только с врачами и анатомами, но и с физиками, такими как Блез Паскаль, 
Эдм Мариотт, Марен Мерсенн и Эвангелиста Торричелли. Самое известное 
открытие Пеке – млечная цистерна, cisterna chyli, или цистерна грудного 
протока. В честь учёного данная структура носит его имя – «резервуар 
(цистерна) Пеке». Но более революционным открытием Пеке является 
то, что он, опровергая устоявшееся мнение о дренаже лимфы в  печень, 
обнаружил и доказал факт впадения лимфатических протоков в верхнюю 
полую вену опосредованно через венозные углы. Важным подспорьем в ана-
томических исследованиях и экспериментах Пеке явилось его  увлечение 
физико-математическими науками. В содружестве с Мариоттом Пеке 
занимался изучением строения глазного яблока и оказался более прозор-
ливым, т.  к.,  в  отличие от  Мариотта, правильно понял роль сетчатки 
в функционировании глаза как органа зрения. Пеке был одним из сторонников 
Уильяма Гарвея в отношении его концепции кровообращения, внедрял пере-
довые на тот момент технологии в методологию анатомии, в том числе 
эксперименты на животных in vivo, и в целом внёс судьбоносный вклад в про-
гресс анатомической науки.

Ключевые слова: история медицины, история анатомии, Жан Пеке, лим-
фатическая система, грудной проток, кровообращение
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The year 2022 marks the 400th anniversary of the 
birth of Jean Pecquet (9  May  1622, Dieppe (Normandy) 
– 26 February 1674, Paris), a French scientist, anatomist, 
physician and educator who made indisputable contribu-
tions to anatomy and physiology (Fig. 1). As a child, Pec-
quet attended a Catholic school in Dieppe, then studied 
at the Jesuit College of Rouen. There he met Adrien Au-
zout and Blaise Pascal, with whom he shared interests 
in mathematics and natural philosophy. After graduation, 
the young man started looking for a job. His first employ-
er was a noblewoman who employed Pecquet as a prac-
ticing physician in 1641. There is evidence that at that time 
the future scientist performed autopsies, the information 
about which he recorded (Memoirs of the Royal Academy 
of Surgery). When the  woman moved to Paris, she took 
Pecquet with her. There, the elderly Marquise reported-
ly paid for anatomy lessons that Pecquet took from Louis 
Gayant, a renowned anatomist and president of the Paris 
Society of Surgeons. However, in 1646 the patient passed 
away and so the doctor was forced to find a new employ-
er. According to history, the autopsy of his dead mistress 
was performed by young Pecquet himself [1, 2].

FIG. 1.  
The bust of Jean Pecquet [3]

In 1645, the rector of the Jesuit college in Clermont (to-
day, the Lycée Louis-le-Grand), which was part of the Uni-
versity of Paris, offered Pecquet a teaching (tutor) posi-

tion, providing him with the financial means to further 
his studies. There the future scientist received a Master 
of  Arts degree, necessary for admission to the Faculty 
of Paris [1]. Pecquet met many interesting people during 
that period, notably Marin Mersenne and Evangelista Torri-
celli, who were conducting research in acoustics, gravity 
and vacuum fields. By the mid-1640s Pecquet, probably 
through Pascal, had gained access to the circle of the fa-
mous physicist and mathematician Marin Mersenne, 
and, judging from the evidence of their correspondence, 
they  became very close. Pecquet also met Mersenne’s 
nephew Pierre, then a student at the University of Par-
is. Thanks to his acquaintance with Mersenne, Pecquet 
attended the Bourdelot Academy, later called the  “true 
school” of  medicine, and, according to some sources, 
by  the mid-1640s he was conducting anatomical dem-
onstrations (autopsies) there together with the surgeon 
of Saint-Côme Paul Emmerez [1]. In 1648, Mersenne intro-
duced Pecquet to François Fouquet, physician to the fac-
ulty of Paris, Bishop of Agde, and his older brother Nico-
las Fouquet (1615–1680), an official who was rapidly ris-
ing through the ranks of Cardinal Mazarini’s administration 
at the time. The influential nobleman Nicolas Fouquet (su-
perintendent of finance in France, 1653–1661) took Pec-
quet into his service and contributed to his further educa-
tion. For this purpose, Pecquet travelled to Rome and re-
turned to Paris in 1648. He was not only Fouquet’s personal 
physician but also his confidant and friend; they discussed 
scientific, medical, and literary matters freely. In  paral-
lel with his practical medical work, Pecquet continued 
his medical research, which he had begun in Paris in 1646, 
and in 1651 he began work on his thesis, which he con-
tinued in Montpellier, where he received his  doctorate 
in 1652 [2, 4].

Pecquet made extensive use of animal experimenta-
tion in his anatomical studies. When Jean Pecquet stepped 
into the Paris Faculty of Medicine in 1647, at  the  age 
of  twenty-four, he already knew how to perform dis-
sections. Most historians view the faculty by the 1640s 
as a dying institution steeped in the doctrines of Galen, 
which, under the leadership of Jean Riolan the Young-
er, refused to  accept William Harvey’s (1578–1657) the-
ory of the blood circulation [1]. Between 1647 and 1650, 
Pecquet, with the support of his Parisian teachers Mentel 
and Mersenne, performed more than a hundred autopsies 
on various animals (bulls, horses, pigs, etc.). It is worth not-
ing that Jacques Mentel (1599–1671) concluded in 1629, 
based on dissections of dogs, that mesenteric lymphat-
ic vessels flow into the thoracic duct before entering 
the bloodstream [5].

Pecquet performed the majority of the autopsies 
at Fouquet’s residence in Paris. Pecquet dedicated the book 
published as a result of these studies to François Fou-
quet as  it was, in his words, “born in  your house” [1, 6]. 
Thus, in 1647 (although A. Cunningham [7] believes that 
it happened in 1642), opening the chest of a living dog, 
he found a white fluid resembling milk, which he later in-
terpreted as lymphatic fluid. He found that the structures 
conducting this “milky juice” end in the superior vena 
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cava and, on the other side, in a reservoir or lumbar cis-
tern (called cisterna de Pecquet in French-speaking coun-
tries) behind the stomach. This discovery was made by ac-
cident: the white fluid that Pecquet initially mistook for pus 
after the removal of the dog’s heart, but further investiga-
tion showed that the fluid appeared as a result of damage 
to a lymphatic vessel (thoracic duct) flowing into the ve-
nous angle [8, 9]. As a result, the scientist first described 
the  thoracic duct he discovered and the differences be-
tween a vein and a lymphatic vessel [7, 10–12].

Thus, as a student, Pecquet challenged the prevailing 
notions of the time and took up not the “silent and frozen 
science” of cadaver anatomy, but the anatomy of animals 
– dogs, cattle, pigs and sheep. Using a living dog in the ex-
periment, he showed the following:

1. If the heart is removed, pressure on the mesenter-
ic root causes lymph to be released into the superior vena 
cava.

2. Lymph is channeled to the subclavian veins by two 
paravertebral channels, which swell when their distal ends 
are ligated.

3. The origin of the ascending lymphatic ducts 
is  in  the  prevertebral and subdiaphragmatic ampullae – 
“this the sought-after sanctuary of chyle, this hard to pal-
pate reservoir”.

4. The posterior part of the “pancreas of Azelli” con-
sists of lymph nodes.

5. The mesenteric lymphatic vessels do not go 
to the liver (a fact confirmed by Glisson in 1654), and the in-
ferior vena cava, incised above the liver, shows no signs 
of lymph [5, 6].

By the way, the English anatomist Francis Glis-
son (1597–1677), who was engaged with his pupil 
George Joyliffe (1621–1658) in similar studies, claimed 
that  he  was  the  first to prove that lacteals are not con-
nected to the liver. Glisson wrote that Joyliffe was “busy 
with other practice” an was unable to publish his findings, 
stating that the new knowledge of the course of the mam-
mary glands was obtained on behalf of his pupil [13, 14].

The discovery made by Pecquet as a result of experi-
ments on animals was soon confirmed by other scientists, 
his contemporaries, but already on humans. Thus,  Pec-
quet’s colleague and associate, surgeon and anatomist 
Louis Gayant, soon repeated the study of the patterns 
of  lymphatic drainage during the autopsy of a soldier 
killed in a fight with a comrade [14]. Nicholaes Tulp at Am-
sterdam described the thoracic duct and Pecquet’s res-
ervoir; Vesling (Padua) and Folli (Venice) made the same 
observation. There  is an important testimony of the fa-
mous physicist Gassendi, who was present when  Pe-
yrac performed an  autopsy on the corpse of a man 
who had just been hanged. To see the vessels of the crim-
inal better, Peyrac fed him before the death sentence. Pec-
quet claims to have learnt this fact from Gassendi himself, 
who told him about it when they met in Paris. Thomas Bar-
tholin, soon after the publication of Pecquet’s work, dem-
onstrated the human thoracic duct in Copenhagen; Jan 
van Horn did the same in Leiden in 1651. But while Bar-
tholin gave Pecquet the  praise he deserved, van Horn 

did  the opposite. He officially appropriated the discov-
ery and made no  mention of Pecquet. Although there 
is a version that he was simply not familiar with Pecquet’s 
work and thought he had made an independent discov-
ery. Coincidentally, van Horn performed ligature experi-
ments to prove that the chyle does not drain into the liv-
er, as did Pecquet [15–17].

In the fundamental work “Experimenta nova ana-
tomica, quibus incognitum hactenus chyli receptaculum, 
et abeo per thoracem in ramos usque subclavios vasa lac-
tea deteguntur. Eiusdem dissertatio anatomica de circula-
tione sanguinis, et chyli motu” (“New anatomical experi-
ments, in which a hitherto unknown reservoir of milky juice 
and milky vessels branching from it through the whole tho-
racic cavity up to the subclavian vein were discovered”) 
(Fig. 2) Pecquet described the thoracic duct with its valves 
and reservoir, the so-called cisterna chyli (receptaculum chy-
li), which was later named Pecquet’s cisterna in his honor. 

FIG. 2.  
Frontpage of Jean Pecquet’s “Experimenta nova anatomica” [21]

Importantly, he also definitively established that the in-
testinal duct containing milk-like fluid (lymph) flows into cis-
terna chyli, and then the lymph enters the thoracic duct, 
and not into the liver, as Azelli and other anatomists be-
fore him mistakenly thought [4, 18, 19]. Despite its relative-
ly small volume and only one illustration, this work is con-
sidered the key point in research on the lymphatic system. 
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The scientist refutes Galen’s ideas of hepatocentrism and re-
fines Azelli’s discovery. Numerous anatomists (Valleus, Har-
vey, Conring, Bartholin, and also Riolan the Younger) have 
argued on this point, stating that some of the lacteals scat-
tered in the mesentery converge in the pancreas, some 
in the liver, some in the vena cava, and others in the por-
tal vein. Riolan the Younger in particular supported Azel-
li’s view that the “milky glands” drain into the liver, and re-
buked Harvey for not thinking the same way. Pecquet dem-
onstrated that chyle does not collect in any of these loca-
tions (Fig. 3) [2, 15, 20].

FIG. 3.  
Dog’s thoracic duct (from Jean Pecquet’s «Experimenta nova ana-
tomica», 1651) [21]

In the same work, in the “physico-mathematical” sec-
tion, Pecquet describes experiments with vacuum con-
ducted by means of a Torricelli tube. Evangelista Torri-
celli (1608–1648), student of Galileo, proposed an exper-
iment in 1643 that investigated a phenomenon noted 
by Galileo in his Discorsi: a suction pump could only lift 
water to a certain height. Galileo argued that the internal 
force of a vacuum allows a column of water to rise until, 
stretched to  its limit, it collapses under its own weight. 
Torricelli filled tubes of different lengths with mercury 
and inverted each over a bowl filled with the same liquid. 
In each case, the mercury fell into the tube to the same 
height, leaving an empty space at the top of the tube, 
which Torricelli claimed must be a vacuum, despite long-
standing arguments that a vacuum could not exist in na-
ture [1]. Pecquet witnessed a modification of the exper-
iment belonging to the mathematician Gilles Personne 
de Roberval. The experiment consists in placing a deflat-
ed fish bladder in a vacuumized torricelli tube: as soon 
as it is in the empty space at the top of the tube, the blad-

der, working like a tiny balloon, inflates due to the elastici-
ty of the air or “elatery” (the English translation of his work 
of 1653 is “elastrum”). As the upper part of the tube is al-
most empty, the  tiny amount of air remaining inside 
the  bladder expands and  fills the bladder [22]. Pecquet 
introduced the concept of air elasticity (“elatery”) as part 
of these experiments.

Pecquet had a number of reasons for resorting to such 
experiments: firstly, to explain the movement of chyle 
or  digested food in a mechanical way within the body, 
without resorting to attraction solely as a result of elastic-
ity and pressure, such as from respiration. Thus, elasticity 
is used here qualitatively rather than quantitatively in terms 
of pressure and volume. Another process associated 
with “elatery” is digestion, in which the fibres of the stom-
ach and intestines expand and contract, “as in elatery”. An-
other topical area concerns the “elatery” of blood vessels – 
both arteries and veins. Pecquet believed that immediate-
ly after cardiac systole, the arteries swell; the same hap-
pens to the veins when blood enters them. At one time, 
Harvey devoted attention to this issue, opposing Galen’s 
views: Galen argued that arteries move because of the abil-
ity transmitted to them by the heart, and “ability” is called 
by the  term technicus associated with his philosophical 
position. Harvey, on the other hand, argued that the ar-
teries fill up because of the blood flow. Pecquet’s analysis 
modified this dichotomy, as he attributed a more active 
role to the walls of arteries and veins: they were no long-
er purely passive vessels, but contributed to the move-
ment of blood, facilitating by their dilation and contrac-
tion the activity of the heart [22].

These experiments had a profound influence on Pec-
quet and his ideas about the correlation between blood 
and lymph circulation. Pecquet later claimed that the knowl-
edge he gained from dissecting human cadavers was “si-
lent and cold” and that he gained “true knowledge” (ver-
am scientiam) only by dissecting living animals. This tech-
nique allowed Pecquet to realize the mentioned discover-
ies in anatomy [1].

Pecquet may have been the first to introduce the con-
cept of elasticity into anatomy, but he was not the last 
in  the  seventeenth century: other scientists followed 
his lead in various forms, some of which resonate with our 
current views and some of which do not. In those days, 
many researchers believed that physical and mathemati-
cal knowledge was necessary for a better understanding 
of anatomy. “New (or mechanistic) anatomy”, of which Pec-
quet was also an adherent, refuted a number of statements 
existing at that time in anatomy. For example, the dis-
covery of the thoracic lymphatic duct “deprived” the liv-
er of its ability to produce blood and required a rethink-
ing of  its pathology [10, 11, 23]. Pecquet also formulat-
ed his reasoning on blood transfusion, capillary function 
and vascular permeability, by his own studies of the cir-
culatory system confirming Harvey’s theory of blood cir-
culation. In his original work on blood circulation, William 
Harvey argued that the primary engine of blood circula-
tion is the pulsation of the heart. Describing blood flow 
in the veins, Harvey argued that the movement of the ven-
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tricles of the  heart “is  sufficient to distribute the blood 
throughout the body and to drain it from the vena cavae”. 
Thus, for Harvey, a single heartbeat was enough to “draw” 
blood from the vena cava, despite the fact that the vena 
cava is the largest vein of the body, into which almost 
all  other veins drain blood, Harvey was virtually silent 
about the patterns of blood circulation within it. One 
of the first anatomists to specifically state venous blood 
flow was the young scientist Jean Pecquet in his book “Ex-
perimenta nova anatomica...” (Paris, 1651). In this book, 
Pecquet included a thesis on the problem of blood circu-
lation in veins. There he claimed that the initial impulse 
of cardiac contraction was insufficient to explain the re-
turn of blood to the heart through the veins (what today 
is called venous return). More importantly, in some parts 
of  the venous outflow, Pecquet noticed that  the  blood 
moved in a direction opposite to the direction of its own 
weight or, to put it in  modern terms, against the law 
of  gravity. This opposite movement of  blood is  particu-
larly problematic in upright humans and animals because 
more than half of  the  blood flows upward to the  heart 
through the inferior vena cava. How  can such  a large 
amount of blood move upward without the initial impulse 
of the heart? [23].

In his work, Pecquet shows the “circular movement 
of blood throughout the animal’s body” by means of lig-
atures applied to arteries and veins. Similar experiments 
have been carried out before him, but Pecquet shows 
great originality in methodology and in the directness 
of his conclusions. He starts with arteries and veins in gen-
eral. If a ligature is applied to the femoral, brachial, or ca-
rotid artery of a living animal, the vessel empties beyond 
the ligature, but becomes swollen on the side towards 
the heart; and if it is opened beyond the ligature there is 
no hemorrhage, whereas a puncture on the side towards 
the heart causes profuse bleeding. But a similar experi-
ence on the femoral or brachial vein gives the opposite re-
sult: the vein shrinks towards the heart and swells towards 
the periphery; a puncture below the ligature is accompa-
nied by hemorrhage, and above it has no effect. To make 
sure that the blood flowing from the wounded vein came 
from the arteries, he applies a ligature to the appropriate 
artery for the duration of the hemorrhage. When this lig-
ature is tightened, the bleeding from the vein first dimin-
ishes, and then ceases; but when it is relaxed, the bleed-
ing begins again with the same intensity. As part of these 
experiments, Pecquet was able to disprove the idea of Ri-
olan the Younger that “portal vein blood does not pass 
through the liver into the vena cava”. By studying blood 
flow in the portal vein using ligatures, Pecquet proved 
that blood entering the liver through the v. porta leaves 
the organ through the hepatic veins flowing into the in-
ferior vena cava [24].

With the publication of “Experimenta nova anatom-
ica...” in 1651, Pecquet’s position on the Faculty of Paris 
was no longer secure. Apparently, the author did not re-
ceive permission from the faculty to publish because 
he was a student, which constituted a breach of etiquette 
[1]. The publication created a great sensation in  scien-

tific circles. Even Harvey questioned the importance 
of Pecquet’s work. In writings dated 1652, Harvey stated 
that he had observed these “milky glands” (perhaps even 
before Aselli), but doubted their importance in the circu-
lation process. Ironically, he believed that the network 
of mammary glands was “too extensive” to move all the nu-
trients from the digestive tract into the bloodstream. Har-
vey believed that  while an embryo can receive nourish-
ment from the umbilical veins, an adult can receive nourish-
ment to the liver via the mesenteric veins [17, 20]. Pecquet’s 
work also received harsh criticism from the influential Rio-
lan the Younger, causing Pecquet to retire to Montpellier, 
where he completed his medical research and submitted 
his finished thesis on 23 March 1652. Pecquet was famous 
in Montpellier, where he gave public anatomical demon-
strations, and remained there, coming occasionally to Par-
is, until 1654. After receiving his doctorate, Pecquet prac-
ticed successfully in Paris and even became a  physician 
at the court of Louis XIV. In particular, he served as person-
al doctor to the Marquise de Sévigné and Jean de la Fon-
taine [1, 2, 12].

While the discoveries of Harvey and Azelli in the anat-
omy of the lymphatic system caused a burst of activity 
in the scientific world of that time, the work of Jean Pec-
quet, first published in Paris in 1651, served as a stimu-
lus for subsequent studies by Thomas Bartholin and Olof 
Rudbeck [9]. It is important to note that by the mid-sev-
enteenth century, comparative anatomy had become 
not  only a descriptive but also an experimental disci-
pline. Pecquet’s work combined dissection and mechani-
cal philosophy and paved the way for the mechanical the-
ories of bodily functions that dominated the second half 
of the century [1].

In 1661, Nicolas Fouquet was arrested for abuse of of-
ficial position. Pecquet, as his personal physician, volun-
tarily followed his master to the Bastille until February 
1665. Fouquet was then transferred to the prison of Pign-
erol (where he died in 1680), and Pecquet was ordered 
to go to his sister in Dieppe. He was to remain there un-
til further notice. This stay lasted a year before King Lou-
is XIV and Secretary of State Jean-Baptiste Colbert conclud-
ed that Pecquet was not to blame for his master’s misde-
meanours. Colbert went even further by nominating Pec-
quet to the French Academy of Sciences as an anatomist 
in 1666, enabling him to participate in the blood trans-
fusion experiments conducted at the Academy between 
1666 and 1667. In the academy, the scientist had a diffi-
cult time: despite the fact that by that time Pecquet was al-
ready famous, he  was a native of a provincial universi-
ty and  he  had to fight with  representatives of  the Fac-
ulty of Paris, who believed that only doctors who came 
from this faculty could practice their art. Pecquet was one 
of the doctors who founded the Royal Chamber of Phy-
sicians of Provincial Universities. A few years later, be-
tween 1666 and 1670, Jean Pecquet was appointed per-
sonal physician to the king, which provided him with a sol-
id career [2, 6].

Already a member of the Academy, Pecquet carried 
out research on the eyeball with Edme Marriott, the dis-
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coverer of the blind spot, and published with him in 1668 
the work “Nouvelle découverte touchant la veüe”. Unlike 
Marriott, Pecquet believed that the retina, not the vascula-
ture of the eye, was the main formation responsible for vi-
sion. He also experimented with mercury tubes because 
he suspected that atmospheric pressure affected blood 
circulation [2].

Summarizing the above, it can be stated that the work 
of Jean Pecquet has had a decisive influence on the for-
mation of the modern concept of body structure. 
With  his  demonstration of the thoracic duct, Pecquet 
launched one of  the  strongest attacks on Galenism: 
“since blood does not flow into the liver, the liver can-
not carry out the cooking process of converting chyle 
into blood”. As a consequence, the liver has lost its priv-
ileged role in  the  body. In  addition, Pecquet proved 
that  the  flow of  chyle (lymph) is circulatory. In 1653, 
the  Danish anatomist and physician Thomas Bartho-
lin, in his work “Vasa lymphatica”, supported Pecquet’s 
conclusions and showed that the vessels described be-
longed to a new vascular system called the “lymphatic 
system”. Finally, Pecquet’s three-year experiments on liv-
ing animals raised the problem of assessing the impact 
of dissection on the life sciences. Moreover, the attempt 
to adapt physical research to medicine shows the impor-
tance of co-operation between physicians and mathe-
maticians in the foundation of “mechanistic anatomy” 
and, more generally, in the development of late seven-
teenth-century medicine [10].
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