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Profiles in Cardiology
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EliasCyon (Fig. 1) wasborn llyaFadeyevich TSonin 1842
into asmall Jawish community in Lithuanianear the German
border. Hestudied medicineat theMedica-Surgical Academy
in Warsaw and the medical faculty of the University of Kiev,
and completed his medical studieswith adoctoratein medi-
cineand surgery at the University of Berlin, Germany. Hesub-
sequently moved to the Medical-Surgica Academy in S
Petersburg and obtai ned hisdoctoratein medicinein 1865. He
was sent by the Russian ministry of education to Paristo pur-
suehisstudiesin physiology, probably under the auspices of
Claude Bernard, and moved to Leipzig to work with Carl
Ludwig. During thistime, he established theisol ated perfused
working frog heart! and discovered the baroreflex together
with Carl Ludwig.2

In 1867, Cyon returned to St. Petersburg and becamedirec-
tor of the Physiological Laboratory at the University in 1868.
Two years later he became professor of anatomy. He was a
brilliant lecturer and did vivisection demonstrations. One of
his students was lvan Petrovitch Pawlow (1849-1936) who
becamethefirst physiologist to winthe Nobel Prizein Physi-
ology or Medicinein 1904. Against thedecision of thefaculty
ontheorders of the Minister of War, Milyutin, Cyon was ap-
pointed Professor of Physiology and Chairman at theMedical-
Surgicd Academy of St. Petersburg and gave his inaugural
lecture January 21, 1873;3 however, asearly as 1874, sudents
demanded hisremoval. Disorder broke out, troopswerecalled
out, and the Academy was closed. Thetermination of Cyon's
lectures was announced, and Cyon submitted to the Minister
of Education arequest to be sent abroad on an officia schal-
arly mission to Leipzig to prepare and publish awork on the
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methodology of physiologic research. Hisbook and atlason
themethodology of physiologic research® wasdedicated to his
mentor and friend Carl Ludwig. Methods and equipment
availableat that timewere carefully described and il lustrated.

Cyon was dismissed from Russian governmental service
in 1875 and emigrated to Paris, France. He continued his
physiologic research under the patronage of Claude Bernard
and received histhird doctorate. However, he could not secure
apositionin Physiology after the death of Claude Bernardin
1878 because of hisquarrelswith Paul Bert, another scholar
of Bernard who was appointed Minister of Education. He
then called himsdlf Elie de Cyon and never again resumed
residencein Russia. He became an unofficial political agent,
newspaper correspondent and editor, self-madediplomat, and
cosmopolitan gentleman. Hewasinvolved at avery high so-
cid level insevera activitiesto establish aFranco-Russan al-
lianceagaingt Germany,® bothin military and financid terms.
In hisfinal years he returned to physiologic and scientific-
philosophical topicsand published books on cardiac nerves®
and on the labyrinth;” he also wrote an obituary on Eduard
Pfltiger.8 Hediedin Parisin 1910.

Hiswork during the brief period of time he had spent at the
Leipzig Physiological Institute resulted in four papers. All of
these were communicated and submitted by Carl Ludwig a
the Royal-Saxonian Society of Sciencesat Leipzig and pub-
lished in the Proceedings of this Society, most of them with
Cyonastheonly author, aswasthe cusomwith Carl Ludwig.
The first of these contributions dedlt with the isolated heart
(Fig. 2). The heart was excised from afrog, and the aortaand
vena cava were cannulated and filled with serum obtained
from rabbit blood. Thiswas circulated from the aortathrough
aglasstubeto the venacava(Fig. 2). When the pressure was
ready to be measured, a stopcock was switched at the point
whereaglasstubewasinserted (f), which wasconnectedto a
mercury manometer (right hand side). Thetemperature of the
serumin the system was measured with athermometer insert-
edinto an oblique glasstube srg. Thiscirculatory systemwas
surrounded by glass cylindersin which thefluid could be ad-
justed to any desired temperature.

With this experimental design it was found that the heart
must befilled with acertain amount of serum to inducedias-
tolicfilling pressuresothat theventriclecan g ect fluid. Thisis
oneof the earliest experimenta hintsasto the effect of filling
pressure on the contraction of the heart. Although not docu-
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Fic.1 EliasCyon(1842-1910). Reproduced from Ref. No. 7.

mented, the response of the heart toincreased filling pressure
was described, areaction that wasrecorded afew yearslater
and named “ Frank-Starling mechanism.”®

Moreover, heart rateincreased with increasing temperature
reaching a maximum that was different in individua hearts.
When the temperature exceeded the maximum, heart rate de-
clined precipitoudy. 10 It was observed that heart rateincreased
withinthetemperaturerangethat occursinfever. Ontheother
hand, pressure increased aready at temperatures dightly
above 0" C to reach amaximum between 15 and 19°C; beyond
20°C, therewasadecline.° It wasconcluded that thereisadis-
sociation between heart rate and contraction amplitude over a
widetemperature range. Giventhisdiscrepancy, it wasfurther
concluded that each individual heart hasitsown optimal tem-
peratureto pump most efficiently. Inthefrog heart, theoptimal
temperature range was between 18 and 26°C. Finally, it was
speculated that therearetwo componentsof the* excitation ap-
paratus’ of the heart: thefirst producesthe stimuli and inthe
second, aregulating or inhibiting system modul atestherhyth-
mic trangition of the stimuli to the motor nervesof the heart.
Thisisavery early version of cardiac“ excitation-contraction-
coupling” long before therole of sodium and calciumionsin
these processeswasknown.

Thisfirgt isolated perfused working frog heart preparation
was the prototype of a physiologic heart preparation devel-
oped 100 years before the isolated perfused working mam-
madlian (rat) heart was created.! This served asan experimen-
tal model for many studies on heart function and metabolism
inthetwentieth century.

Fic.2 Thefirstisolated perfused working frog heart. Reproduced
from Ref. No. 1.

Cyonwasatalented and productive physiologist who start-
ed his career in Leipzig. He was an unfortunate and tragic
character. Kennanwrote: “Hisliferemainsshroudedin obscu-
rity and can be reconstructed only uncertainly, from circum-
stantial rather than direct evidence. He never received recogni-
tion commensuratewith histalents. Hewrotein threemodern
languages. His views, especially with relation to philosophy
and science, were ahead of histime.”3
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