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THE HISTORY OF VETERINARY MEDICINE  ISTORIA MEDICINII VETERINARE|

Cardiology is inconceivable today without cardiac 

catheterization, a technique used both in diagnosis 

and in interventional therapy, including in coronary 

and valvular surgery.

As W. Bruce Fye (Mayo Clinic West, Rochester, 

USA) stressed "Jean-Baptiste Auguste Chauveau made 

a major contribution to cardiac physiology and helped 

invent the technique of cardiac catheterization" (4).

Similar mentions were made by other cardiolo-

gists who studied the history of cardiac catheteriza-

tion, such as V.A.Mc Kusik (18), R.E. Espinosa (10), 

H.E. Hoff and L.A. Geddes (13), A. Curmand (Nobel 

Prize winner in 1956) (8), J. Bost (2), a.s.o.

Jean-Baptiste Auguste Chauveau was born on 

November 21, 1827 in Villeneuve-la-Guyard (France). 

His father, a blacksmith, may have stimulated Jean-

Baptiste's interest in veterinary medicine. 

 The veterinarian Jean-Baptiste Auguste Chauveau 

(1827-1917), a professor at the Lyon-based Ecole Na-

tionale Vétérinaire and at the experimental depart-

ment of the Faculty of Medicine, conducted sagacious 

research on animal anatomy, microbiology and experi-

mental physiology. A student and later collaborator of 

Henri Bouley, Claude Bernard and Paul Bert, Chauveau 

is considered as the forerunner of experimental and 

clinical catheterization in both animal and human car-

diology.  High praises for his achievements came from 

reputed experts such as W. Bruce Fye, V.A. Mc Kusik, 

R.E. Espinosa, H.E. Hoff, A. Fr. Cournand and J. Bost.

 Just like Henri Bouley, Chauveau advocated Pas-

teur's microbial theory and developed it by making 

discoveries in the epidemiology of morva, anthrax, 

bovine tuberculosis and pest.

 Between 1861 and 1863, Chauveau was the first 

to perform the catheterization of a horse's jugular 

vein. Alongside Etienne Jules Marey (1830-1904) he 

provided data on systolic and diastolic dynamics. In 

fact, Marey invented a device for graphically recording 

blood pressure in cardiac cavities.

 Chauveau received many awards and nomina-

tions: he was a member of the Paris Academy of Scien-

ces (1886) and later on its president (1907), president 

of the Paris Academy of Medicine (1911) and so on.

 After 1930, Chauveau and Marey's cardiac cathe-

terization experiments were refined by a series of cli-

nical doctors, including the 1956 Nobel Prize winners 

André Fr. Cournand, Werner Forssmann and Dickinson 

W. Richards.
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 Medicul veterinar Jean Baptiste Auguste Chauveau 

(1827-1917), profesor la Şcoala Naţională Veterinară 

şi la Departamentul experimental al Facultăţii de Medi-

cină de la Lyon, a efectuat cercetări sagace în anato-

mia animală, microbiologie şi fiziologie experimentală.

Student şi mai târziu colaborator al lui Henri Bouley, 

apoi a lui Claude Bernard şi Paul Bert, Chauveau este 

considerat precursorul cateterizării experimentale şi 

clinice în cardiologia umană şi animală. A primit înalte 

aprecieri pentru realizările sale din partea unor repu-

taţi experţi, printre care: W. Bruce Fye, V.A. Mc Kusik, 

R.E. Espinosa, H.E. Hoff, A. Fr. Cournand şi J. Bost.

 Exact ca şi Henri Bouley, Chauveau a susţinut şi 

dezvoltat teoria microbiană a lui Pasteur făcând desco-

periri în epidemiologia morvei, antraxului, tuberculo-

zei şi pestei bovine.

` Intre 1861 şi 1863 Chauveau a fost primul care a 

efectuat cateterizarea venei jugulare la cal. Alături de 

Etienne Jules Marey (1830-1904), care inventase un 

dispozitiv pentru înregistrarea grafică a tensiunii arte-

riale în cavitățile cardiace, a furnizat date privind dina-

mica tensiunii arteriale sistolice și diastolice.Chauveau 

a primit multe premii şi nominalizări: a fost membru al 

Academiei de Ştiinţe de la Paris (1886) şi mai târziu 

preşedintele acesteia (1907), apoi a devenit preşedin-

te al Academiei de Medicină de la Paris (1911), etc.

 După anul 1930, cateterizările cardiace experi-

mentale ale lui Chauveau şi Marey au fost îmbunătă-

ţite de o serie de medici clinicieni precum André Fr. 

Cournand (câştigător al Premiului Nobel în 1956), 

Werner Forssmann şi Dickinson W. Richards. 
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In 1844, aged barely 17, Chauveau enrolled in the 

Ecole Nationale Vétérinaire of Alfort (Paris), but he ob-

tained his diploma from 

the Ecole Nationale Vé-

térinaire of Lyon,the first 

veterinary higher educa-

tion establishment in the 

world, set up in 1762. 

 As early as his stu-

dent years, Chauveau 

proved to have an incli-

nation for scientific re-

search. Noticed by pro-

fessor Henry Boley - a 

prominent  figure  of ve-

terinary medicine in 1850-1880 and a close friend of 

Pasteur's  - and backed by physiologist Paul Bert (1833-

1886), Auguste Chauveau became a professor at the 

Lyon-based Ecole Nationale Vétérinaire in 1863, at the 

age of 36. Although he had not studied human medi-

cine, he was attracted by both the theoretical, biopatho-

logical aspects of this science, and by the clinical ones. 

He worked in several Lyon clinics, took part in hospital 

rounds, provided experimental and conceptual support 

to the doctors of the Ecole vétérinaire. Through his acti-

vity in clinics for humans, Chauveau proved to be an 

active supporter of the concept according to which 

"there is only one medicine, with two branches : human 

and veterinary". His collaboration with physicians (such 

as Etienne Jules Marey)  was so close and intense that 

in 1847,on Paul Bert's recommendation, he was appoin-

ted professor at the experimental medicine department 

of the Lyon-based Faculty of Medicine. His essential 

contribution to the progress of medicine as a whole 

(physiology and physiopathology, infectious diseases 

and cardiology) was highly appreciated and in 1877 he 

received his physician's degreee after presenting a re-

markable dissertation on vaccination against human 

small-pox (an improvement of Jenner's version). This 

was only natural since as early as 1864 he had been 

elected a corresponding member of the National Acade-

my of Medicine, and in 1877 was made Doctor Honoris 

Causa of the Lyon Faculty of Medicine.

 Auguste Chauveau launched his research on physi-

ology at a time when the functionality of the body in 

toto, just like that of the organs, was inferred from their 

morphology. That was a time when a so-called anato-

mo-clinical method of knowledge was prevalent in me-

dicine, a first holistic theory based on the corroboration 

between symptoms and anatomopathological lesions. 

 A first step in the anatomoclinical method had been 

made at the turn of the 18-th century through the 

collaboration between clinicians and anatomopatholo-

gists. Prominent names had worked out between 1770 

and 1820 an anatomoclinical theory (emphatically 

called the "great synthesis"). Among its founders we 

should mention R.Th. Laënnec (who had discovered au-

scultation), J.L. Auenbrugger (the father of percussion), 

the great clinicians J. Carvisart, W. Stokes, A. Trou-

sseau, Fr. J. Henle, A. Kussmaul, anatomopathologists  

J.B. Morgagni, M. Baillie, J.P. Frank, R. Virchow.

 Despite its wide recognition, the anatomoclinical 

method had its limits , while claiming to represent the 

absolute truth (like a dogma). It was based on oberva-

tion and description. Reproduction of phenomena, whe-

ther they belonged to physiology or to pathology, was 

very seldom of interest to researchers. Around the time 

when Chauveau was a student (1840-1850), experi-

mentation was disregarded by biomedical research. 

During the first half of the 19th century, there was a 

stringent need for physiological and physiopathological 

certitudes to be based on experimental reproduction. 

The fact that experiment, introduced in French physio-

logy by François Magendie, did not have a sine qua non 

status was proved by the famous opening remarks of 

Claude Bernard's lecture at the College de France in 

1865. "Gentlemen, the experimental science I am to 

teach to you here does not exist yet", he said, adding: 

"Once discovered and proclaimed as true, any pheno-

menon must be reproduced experimentally any number 

of times the researcher wishes to. To deny this repro-

ductibility is to deny science itself" (Introduction à l'étude 

de la médecine expérimentale, Paris, 1865).

 In 1865, Auguste Chauveau frequently went to the 

lab where Claude Bernard, whose disciple and friend he 

was to become, used to work.

 I will not dwell on the influence Bernard had on the 

young veterinary professor. Suffice it to mention that at 

the time, the concept of metabolism, having its roots in 

the research conducted at the turn of the 18th century 

by chemists  such as Antoine Lavoisier, Joseph Priestley, 

Lazzao Spallanzani, Jens Berzelius, Karl W. Scheele, 

Friederich Wöhler a.o. (17), started to  make its way in 

physiology labs in France, Germany (the famous group 

of the six: Carl Ludwig, Johannes Müller, Emile du Bois-

Reymond, Hermann von Helmholtz, Ernst von Brücke, 

Eduard Fr. Pflüger) and Great Britain (Marshal Hall, 

Dominic J. Carringan).

 This explains why Chauveau conducted his first re-

search into physiology on topics suggested by Claude 

Bernard. The great physiologist was at that time (1852-

1857) examining the metabolism of blood sugar or, the 

J.B. Auguste Chauveau in youth
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way he put it, "the way in which ingested sugars are 

burnt in the process of breathing" (later known as the 

glycogenic and glycogenolytic functions of the liver, evi-

denced by Bernard's experimental procedures, which in 

1857 were to lead to the discovery of glycogen).

 Despite the major discoveries made by Bernard in 

the metabolism of sugar between 1852 and 1860, he 

remained convinced that sugar is consumed in order to 

give birth to so-called "animal heat"  at the level of lung 

tissue. Chauveau however contradicted his master: 

sugar is burnt in order to generate impelling energy in 

the muscles, not in the lungs. Posterity proved Chau-

veau was right and Bernard was wrong.

 An anatomist of European renown, Chauveau was 

the author fo the exhaustive work "Traité d'anatomie 

comparée des animaux domestiques" (Treatise of Com-

pared Anatomy of Domestic Animals, 1857), which is 

still a reference today. The treatise, translated into se-

veral languages and printed in successive editions until 

1917, was enriched after 1903 by his students, the well-

known anatomists  François Xavier Lesbre and Saturnin 

Arloing. Before elaborating on his experimental break-

through in human cardiology (the first catheterization 

ever), we should mention that Chauveau was also a 

forerunner in the field of microbiology.

 Although this field had not been recognized as an 

entity of medical utility yet (it was to become an auto-

nomous science after 1879, when Pasteur defined and 

described it in his lecture "La théorie de germes et ses 

applications à la médecine et à la chirurgie" (The Theory 

of Germs and Its Applications to Surgery), Chauveau 

systematically studied a number of diseases such as 

rinderpest, anthrax and tubercuolosis, experimentally 

proving not only their contagiousness among animals 

but also the zoonotic aspect of anthrax. On this re-

search conducted in England (1875), he worked with 

French military physician Jean Antoine Villemin, who in 

1868 demonstrated that "phtisic matter" (TB sputum) 

can transmit the disease from sick people to rabbits. 

Chauveau thus featured among those who meditated 

on the causes and dynamics of infectious processes and 

who subsequently, after 1878, backed L. Pasteur in 
1)struggle against the adepts of the miasmatic theory .

 This doesn’t mean 

that when a veterina-

rian  (Henri Toussaint) 

prepared the first anti-

microbian vaccine in 

the history of immuno-

logy (antianthrax vac-

cine, 1880) Chauveau 

didn’t vehemently pro-

test against the Pasteur 

-Roux-Chamberland 

trio - who took up Tou-

ssaint's ideas and pro-

claimed them as theirs 

(16). Soon after that, in 

1855-1886,the Pasteu-

rians conquered another peak of world glory with their 

vaccine against rabies (1885) by availing themselves 

of the research conducted by another Lyon-based ve-

terinarian, Pierre Victor Galtier (17).

 Describing August Chauveau as a forerunner (in 

1874-1875) of the ideas that were to be set forth by 

Pasteur and Koch five to seven years later (1879-1882) 

is justified by the fact that he not only backed the theory 

according to which infecto-contagious diseases are the 

work of a certain "virus" (a term defining at the time all 

supposed infectious agents, be they bacteria, parasitic 

protozoa or viruses) but also argued that it is impossible 

for these pathogenic agents to arise spontaneously  

from cell detritus (an idea that paid tribute to Felix A. 

Puchet's theory of the spontaneous generation).

 Chauveau wrote in 1875 that "these diseases have 

no other cause than contagion, and through this pro-

ceeds a special agent, the virus, an organism or an or-
2)ganite  that vital spontaneousness is unable to create.“

 And then he added these prophetic words: "The 

study of such an agent can be done by rigorous me-

thods applicable to the natural history of living beings. 

Be assured that the experimental method will deter-

mine it soon. This will be the starting point of research 

that will possibly allow to oppose to each pernicious vi-

rus an attenuated agent of the same family, playing the  

hitherto single role of a vaccinal virus" (15).

1) Drawn up in its primitive form by Hippocrates around 2050 years earlier, this theory argued that epidemics are  

caused by noxious vapours (miasmas) coming from decomposed matter to be found usually in swamps. Thsese 

pathogenic miasmas pollute the air, causing mass diseases among humans and animals. The term "malaria" (mal= 

evil and  aria=air) is itself the result of these beliefs.

2) The distinction that Chauveau made between the organism "virus" and the organite "virus" makes us think that he 

distinguished cellular infectious agents having metabolism, such as bacteria, protozoa or parasitic fungi, from 

acellular viruses,  the so-called organites, deprived of metabolism  (what we call viruses today).
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 This last sentence, in which Chauveau foresha-

dows the birth of attenuating pathogenic germs ("per-

nicious" as he calls them), followed by the creation of 

germs which belong to the same species but are immu-

nogenic and lack aggressivity, observed until then only 

in human small-pox, sets forth the possibility of 

introducing a hoped-for artificial immunity in animals 

and humans. Let’s not forget that the first vaccines ever 

produced, except for Jenner's cow-pox one, were pre-

pared by another veterinarian, Henri Toussaint (the 

vaccine for avian cholera, 1879, and against anthrax, 

1880, fraudulently used by the Pasteurians in their fa-

mous experiment of Pouilly-le-Fort (May-June 1881).

 Auguste Chauveau first dealt with cardiac physio-

logy starting from the study of the action of electricity 

on the body generally, and on the heart specifically.

 It is not surprising that he chose this particular 

field, the so-called animal electricity, at the start of his 

career. In the first half of the 19th century, the expe-

riments conducted in neuromuscular physiology by 

Italian scientist Luigi Galvani (1737-1798) on frogs 

and mammals (dogs), although published as early as 

1792, continued to amaze. They promised break-

throughs especially in deciphering enigmas related to 

the propagation of the nervous influx and in muscular 

excitability. Cardiac functionality, seen like an aspi-

ring-repelling pump, with diastole-systole alternance, 

appeared to be linked to bioelectrical phenomena. 

Moreover, in the study of cardiac activity, an important 

factor was blood pressure, which seemed to vary in 

the different compartments of the heart, depending on 

the effort made but also on possible heart diseases.`

 There had previously existed curious scientists 

who wanted to measure blood pressure - not in the 

heart's compartments but only in the peripheral ves-

sels. We should mention the experiment conducted in 

1732 by Stephen Hales, who was not a physician but a 

clergyman interested in botany. Abandoning tempora-

rily the study of plants, Hales, helped by his servant, 

introduced in the jugular vein of a horse a cannula to 

which he attached a glass tube. He immedialetly noted 

that the blood rose in the tube to a little more than 

eight feet (1 foot = 30,48 cm) (Fig. 1). That was the 

first measurement of blood pressure in the history of 

medicine. "What a shame for physicians !", French pa-

thologist François B. de Sauvages was to write in 

1744, in the foreword to the French translation of 

Hales's, work "that a theologist deprived them of the 
3)glory of making such an important discovery" . 

 His experiments were not confined to the quantita-

tive measurement of blood pressure in the jugular vein. 

The British minister also measured blood pressure in 

the arterial trunk (arteries and arteriolas). Physiological 

studies of this type were however abandoned for more 

than 130 years, as they appeared as uninteresting.

 It was only in 1861 that Auguste Chauveau inven-

ted a method of exploring the cavities of the heart with 

the help of a tube which he designed himself.

 He conducted his tests on horses too. The advan-

tages were that they were large, docile animals with 

30 to 40 heartbeats per minute,which made it possible 

to delimit the mechanical events that made up a heart 

revolution. The tube for the "left heart" was introduced 

through the carotid; this allowed the exploration of the 

left ventricle (the tube made an obtuse angle with the 

ampoule in order to surpass the anterior aorta). The 

tube for the "right heart" made it possible to explore 

concomitantly the right atrium and the right ventricle. 

The tube however had two ampoules and two tubes.

 A few months after inventing these exploration 

techniques, in that same year of 1861, an excellent 

3) Stephen Hales, Statical Essays, Haemastaticks, 2 vol, London, 1733
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collaboration was set up between Chauveau and Jules 

Marey, physician and student of Claude Bernard's (6).

 Chauveau's catheterization techniques,experimen-

ted on nearly 400 horses, paved the way for catheteri-

zation in human medicine. The history of physiology 

and clinical cardiology  was not limited to this discovery 

alone.  It also featured the fact that Chauveau and 

Marey recorded with a special apparatus (Fig. 2),  inclu-

ding three pillows and a cylinder,  a series of curves that 

corresponded to the pressure variations in the right 

auricle, the right ventricle and the left ventricle (Fig. 3). 

It is noteworthy that the apparatus called cardiograph 

was designed by Jules Marey.

 

Fig. 2. The cardiograph used by  (in the A. Chauveau

right side of this photo) and  to record the J. Marey

pressure variations in the heart compartments (1861).

Fig. 3. The cardiograms recorded by Marey and Chauveau 

 - The curves in blood pressure in the right atrium Or. D

(Oreillette Droite, in French); /  -The curves in Vent D G

blood pressure in the right/left ventricle 

(Ventricule Droite/Gauche, in French)

By the mid-1920s, veterinarian Louis Desliens 

(1879-1975) (Fig. 4) improved the cardiac catheteri-

zation technique used by Marey and Chauveau, ma-

king it less traumatizing for the animal. 

Initially, Chauveau denuded the jugular vein and 

the carotid artery. But once blood pressure was mea-

sured, there was no choice but to euthanize the animal.

Fig. 4. Louis Desliens (1879-1975) and 

his hemodynamometer 

In his report to the Paris Academy of Sciences, da-

ted 1923, Desliens proved that an anticoagulant so-

lution could be introduced to cardiac cavities by means 

of sterile transcutaneous cisternal puncture. 

Furthermore, Desliens replaced Marey's extreme-

ly fragile recording apparatus with an original hemo-

dynamometer (Fig. 4). This procedure helped Desliens 

apply serial blood pressure measurements in large 

animals without much difficulty, while avoiding eutha-

nasia when experiments were over. (9).

It is, again, the merit of a veterinarian (Desliens) 

to turn a highly experimental procedure (Chauveau 

and Marey, 1861-1863) into a clinical routine which, 

later on, led to human cardiac catheterization.

Marey and Chaveau's electrophysiology studies 

on muscular contraction were significantly developed 

by Ioan Athanasiu (1868-1926), a professor at the Bu-

charest Faculty of Veterinary Medicine. Between 1902 

and 1905, Athanasiu worked at the Physiology Insti-

tute in Boulogne sur Seine, France, where he was even 

appointed deputy director (according to N. Constantin 

“Professor Ioan Athanasiu's Life and Work”, The Vete-

rinary Medical Publishing House, Bucharest, 1998).

 

From Auguste Chauveau's Experimental 

Catheterization to Clinical Routine

 

Attempts at exploring human cardiac cavities and 

the coronary system came rather late. 

An understandable caution was blocking the use 

of cardiac catheterization on humans. 

Although diagnosis- and treatment-related bene-

fits were already foreseeable by 1925, the procedure 

was deemed extremely dangerous. 

It was German physician Werner Forssmann (1904-

1979) who first performed human cardiac catheteri-
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zation - on himself.  In 1929, while on duty at the Ebers-

valde Hospital,  he defied the department head's orders 

and put himself under local anes-

thesia, assisted only by nurse Ger-

da Ditzen. He then inserted a ca-

theter (60-centimeter long) into 

his right atrium.  It was indeed an 

adventure, for he realized that no-

body would believe him unless he 

took a radiographic picture of his 

pierced heart. The radiology room 

was one floor below, so Forssmann 

had to go downstairs with the ca-

theter in his heart.  A major scan-

dal broke out. Accused of self-murder attempt (in legal 

terms similar to a suicidal attempt inside a public insti-

tution), Forssmann was fired. The presentation he de-

livered at the Charité Hospital in Berlin that same year 

(11), as well as at the Surgery Congress in Munich in 

1931, was met with reticence. His self-experiment was 

frowned upon as “extravagant”, impossible to apply in 

any human cardiology clinic, although in Munich he pre-

sented an improved catheterization procedure, using 40 

percent Uroselectan as a contrast medium which helped 

to opacify the right atrium and the pulmonary artery.

Analyzing the evolution of catheterization from 

Chauveau and Marey's experiments to Forssmann's 

self-experiment and his own achievements, the French-

born American physiologist  André  Frédéric  Cournand

(1895-1988) stressed Chauveau's 

essential role as forerunner of rou-

tine clinical catheterization (8).

 Professor at the Columbia Uni-

versity, Cournand worked together 

with the physicians Dickinson W. 

Richards (1895-1973) and Hilmet 

Rangers on improving the right 

atrium catheterization technique 

and making from catheterism a 

daily practice in clinical cardiology.

 Chauveau and Marey ought to 

have been awarded the Nobel Prize 

(Alfred Nobel himself once said that 

the prize should go to scientific 

trailblazers). But the things turned 

out differently. The 1956' Nobel 

Prize was bestowed on Cournand, 

Forssmann and Richards, the three 

scientists who introduced veterina-

rian Chauveau's technique in hu-

man cardiology everyday practice.
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