FORTY YEARS OF SOVIET EXPERIMENTAL MEDICINE AND BIOLOGY

The forty years since that historic event, the Great October Socialist Revolution, have been years of
vigarous growth in Soviet experimental medicine and biology.

It Is scarcely possible in this article to cover more than the main developments in two such vast divisions
of science; the field of experimental medicine is made up of many separate, special branches, encompassing
as many problems as the field of clinical medicine. It is therefore impossible in an article of this sort to
adequately treat every aspect of these developments, These insufficiencies, however, can be remedied by
articles published in other journals which cover a more limited field.

Before the revolution, there was only one scientific institution in Russia for research in experimental
medicine — the Institute of Experimental Medicine {n Petershurg — upon which other institutions of this sort
were modeled after the revolution. It was the forerunner of the All-Union Institute of Experimental Medicine,
which subsequently became part of the USSR Academy of Medical Sciences, and the prototype for certain
Institutes of the USSR Academy of Science.

However, the universities of Petershurg, Moscow, Kazan, Kharkhov, Kiev, Odessa, Permsk and several
other universities carried out work in the region of experimental medicine and biology, as well as the Institute
of Experimental Medicine. The Academy of Miiitary Medicine played an important role in the genesis of ex-
perimental medicine research. The first experimental medicine research groups began to éppear in the
Academy of Sciences immediately before the revolution.

These few scientific institutions had the facilities for only limited research. The work, however, was
on an extremely high scientific level.

Outstanding workers in experimental biology and medicine, 1. M, Sechenov, 1. I, Mechnikov, ¥, O, and
A. O. Kovalevsky and K. A, Timiryazev, left the next generation of scientists the beginnings of material under-
standing of vital phenomena, as well as classic examples of scientific genius.

This unbroken chain of scientific ideas greatly facilitated the continuance of active work by many out-
standing scientists in many scientific institutions even after the Great October Socialist Revolution,

Soviet physiology gratefully accepted from the older generation of physiologists and clinical physicians
the extremely important conception of neurism, the foundations for which were laid by the works of 1, M.
Sechenov, S. P, Botkin and I, P, Pavlov. This idea was developed along two main lines: first, by broad and
systematic investigation of the physiology of the nervous system, particularly of higher nervous activity, and
second, by developing further 1, P, Pavlov's classical conception of the idea of neurism, which was as a
*physiological course attempting to spread the influence of the nervous system to a potentially greater number
of physical activities.”

During the post-October period, both of these aspects were developed according to the philosophy of
dialectic materialism, and abundant material was obtained confirming the basic principles of the idea.

Higher nervous activity was investigated under the immediate direction of Paviov until 1936, the year of
his death, when his colleagues and students undertook to carry on this study,
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Punay the yeaes following [ P, Paviav's death, speclal attention was given to the problem concerning
the inechanising of experiniental neurotes and to investigations of cortical inhibltion and the formation
mechamsus of temporary associations, Work studying higher nervous activity types, the second signal system
and the genctics of higher nervous activity was revived  after a joint session of the AN SSSR and the AMN
SS5R, which pdinted out the errors which had heen made in the development of the Pavlov scientific legacy,

In works of many outstanding scientific assocrations headed by P. S, Kupalov, E. A, Asratyan, K, M,
Bykov, M. K, Petrova, Yu. V, Folbort, P, K, Anokhin, L. A, Orbeli, A, G. Ivanov-Smolensky, N. A, Rozhansky
and many others, the basic rules of higher ncrvous activity have been examined in detail, as were the
mechanisms of conditioned reflex formation, of conditioned association fixation and of neurocsis development
and successful attempts were made to-use a series of new chemotherapeutic substances for experimental
therapy in higher nervous activity disturbances. An extremcly important achievement was the examination of
neurotes in animals under conditions of free hehavior, These studies showed that certain Ametican scientists
were wrong in asserting that neuroses developed in animals due to their separate confinement. The knowledge
obtalned regarding neuroses was widely and successfuily used, moreover, in clinical practice. ‘On the bauis of
this knowledge, a new conception of the pathogenesis of hypertonic and ulcérous diseases was introduced and
developed (G. F. Lang, A. L. Myasnikov, M. V, Chernorutsky, K. M. Bykov, and I, T. Kurtsin).

The combined efforts of many researchers made serious attempts to understand the nature of inherent
cortical inhibition, We are, however, far from solving this *damned question,” as I, P, Pavlov called it. This
18 indicated by the discussion of it at the IX session of the AMN SSSR, which was specially dedicated to the
probleir of inhibition,

How little we know about it is demonstrated by the fact that there are at least three poirits of view re-
garding the mechanism of th:s process (P. S. Kupalov, I, S, Beritov, and P. K. Anokhin), The original con-
ception, developed by P, K. Anokhin, has been criticized {P. S, Kupalov, 1957)and has not been recognized. Nor
is the idea that cortical inhibition is of a parabiotic nature generally accepted (V. S. Rusinov, N. V. Golikov,
and others).

Although the phenomenon of nerve link fixation has been the subject of constant research by physiologists
for the past 40 years and the general, basic rules of this phenomenon can be considered as established, there is
still 2 wide field for new studies on this subject,

Of great importance was the attempt to understand the complex forms of animal behavior ("situation
reflexes®), However, we can now assume that, using the principal patterns established by 1, P. Pavlov, the
most complex forms of animal behavior can be explained and understood.

The studies which have shown the existence and significance of natural conditioned reflexes which are
present in animals living under natiral conditions also deserve great credit (A. D. Slonim and colleagues).

Much research has been done in the field concerning the types of higher nervous activity, a field founded
by I. P, Paviov, During the past 40 years, we have established new variations of the types, and new methods of
procedure have been developed which make it possible to determine the type of higher nervous activity and,
which 13 very important; to show the dependency of the development and dutation of many pathologic processes
on the typological group of the ammal (A. G. lvanov-Smolensky and others). Such studies have aided the practical
use of knowledge concerning higher nervous activity types, which, in many cases, made possible the develop-
ment of differentiated methods of treatment.

Recently, physiologists and physicians have been much occupied with the question of the protective and
curative role of fnhibition, and medicamental sleep has been widely used both experimentally and clinically
(E. A. Asratyan, A, G. lvanov-Smolensky, A, L. Myasnikov, A, A. Vishnevsky, N. ¥, Konovalov, and others),
Although errors have heen allowed  in a series of cases and the use of sleep therapy for certain diseases {s in-
sufficiently substantfated, this type of sclentifically grounded therapy has been definitely accepted for practical
use. During the forty-year period, still another aspect of higher nervous activity has been successfully Investl-
gated, namely the central nervous system"s actual role {n compensatng for damage and its compensating role
in the development of pathologic processes (A, D. Speransky, E. A, Asratyan, P. K, Anokhin and colleagues).
Research on the phenomena of nervous system plasticity and on certain general patterns of disturbed function
compensation has made possible the extensive application of purely physiological aspects to practical, clinfcal
problems and needs, partcularly those of neurosurgery.
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A particularly fmportant hranch of I, P, Pavlov’s work was his position regarding the second signal system,
L. P, favlov concelved the main theotfes and outlined thelr further development as a specific problem, which
would help show the extent to which the hasle principles of animal higher nervous activity apply fa human
higher nervous activity.

The intensive development of research on the second signal system after the joint session considerably
deepened and broadened our knowledge of the characteristics of human higher nervous activity (A. G, Ivanov-
Smolensky and colleagues, K. M. Bykov and colleagues, N, 1. Krasnogorsky and colleagues), It can now he
considered that firm, if rudimentary, foundations have been laid for the comprehension of human higher ner-
vous activity, This aspect of research on higher nervous activity, only the principal cutlines of which were
suggested by L. P, Paviov, has been entirely developed over the last 40 years.

Important results have also resulted from the research accomplished in the region of nervous system age
physiology (N. I, Krasnogorsky, A. G. Ivanov-Smolensky, A, A. Volokhov, A. A, Markosyan, A. N. Kabanov,
N. M. Shchelovanov and colleagues and others).

These studies disclosed the principal features of higher nervous activity in children, as well as the genesls
of the second signal system. Many of the results from these studies have been utilized in pediatric practice.

Finally, there is yet another important aspect of higher nervous activity research which did not exist at
all forty years ago and has been developed during this forty-year period. We have in mind the use of electro-
encephalography to examine certain features of higher nervous activity.

These studies developed rapidly after their initiation thirty years ago and soon took definite shape. This
research in the Soviet Union was developed by comparing etectroencephalographic data with those obtained by
the conditioned reflex method. Certain foreign scientists (Gasto) have now adopted this up-to-date method.

Thanks to the works of many scientists (S. A, Sarkisov, L. G. Trofimov, M. N. Livanov, E. A. Zhirmunskaya,
V. S. Rusinov, 1. S. Beritashvili and colleagues, A. B. Kogan, G. V. Gershuni and éolleagues and others), adequate
correlations have been established between electroencephalographic changes and higher nervous activity In
animals, and valuable new data has been obtained.

Finally, one must observe that scientists working in this field (L. G. Trofimov, O. S. Adriapov, S. Ya.
Rabinovich and others) have obtained significant results by comparing electroencephalographic changes with
the delicate morphology of the cerebral cortex as well as with higher nervous activity.

The extensive development of the works most characteristic to Soviet physiology, i.e., those on the
physiology and pathology of higher nervous-activity, has been paralleled by the development of research on
the general physiology of the central and peripheral nervous systems. The amount of work accomplished in
this field is enormous, and significant progress has been made over this forty-year period.

To begin with, the studies directed toward the development of N. E. Vvedensky's ideas have assumed
great importance during the last forty years. His highly talented pupil, the outstanding physiologist A. A,
Ukhtomsky, developed research on lability and introduced an extremely important principle of nervous co-
ordination — the principle of the dominant. This principle is very important to the dynamic understanding of
Sherrington's laws of nervous coordination, It has been adopted by a wide circle of pathophysiologists and is
often used to explain the mechanisms of pathologic processes (A. D. Speransky, A. N. Magnitsky, L. A.
‘Arshavsky and others),

The works of the Leningrad University school of physiologists (N. V. Golikov, E. K, Zhukov, P. O,
Makarov, L. V. Latmanizova, Yu. M, Uflyand, L, L. Vasilyev, F, P. Petrov, D. N. Lapitsky, V. E, Delov, 1, A,
Arshavsky and many -others) developed an unusua’ and original approach to the study of the excitation and in-
hibition processes involving the extensive use of the parabiotic theory to explain excitation and inhibition
processes in all parts of the nervous syster, However, certain concepts developed by this school (the notion
of the role played by perielecurotonic changes in the activity of the nervous centers and the idea of impulseless
signalization) still need extensive expzrimental verification.

During the years of Soviet rule, neurophysiology has grown and improved, encompassing a wide circle of
problems resulting from the study f both the general rules of central nervous system activity and the specific
physiology of its different sectiors. The numerous works of a series of Soviet physiologists (D, S, Vorontsov and
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colleagues, 1, S, Beritashvili and colleagues, L, A, Orbeli and colleagues, P, A, Anokhin and colleagues,

N. A, Roghausky, E. A, Asratyan and colleagues, N, F, Popav and colleagues, N. A, Yudenich, F. N, Serkov,

D. G. Krasov, P, E, Motsny, D. M. Gedevani and others) have investigated specific physiotoglcal probleins regard-
ing various sections of the nervous system and suggested general conclustons from the results ohtatned,

Speclifically, we should like to mention the development of the physlology of the cerebellum and the
study of how this section of the central nervous system Influences the vegetative processes, also, the study of
the dynamic localization of functions in the spinal cord and the theory developed by I, S, Beritashvili con-
ceming the neuronal-neurophilic structure of the nervous system.  Although I, S, Beritashvili's views have been
subject to criticism, an attempt to comprehend the function of the central nervous system as a whole cannot
be ignored. The point is that, as early as 1036 and 1938, L. S. Beritashvili introduced the idea concerning the
regulating significance of the reticular formation, anticipating subsequent studies in this direction, Note should
be taken of P. K. Anokhin's studies on the interrelations of the center and periphery, as they enabled him to
fntroduce a serfes of original theories regarding the mechanisms of integration.

The important works of E. A, Asratyan on the dynamic localization of functions in the spinal cord and
describing the consequences of total resection of the cerebral cortex are well and widely known,

Finally, we wish to mention the extensive research which has been done (L, A. Orbell and colleagues)
on the phjsiology of the sympathetic nervous system. The adaptation-trophic theory of sympathetic nervous
system activity has been very important to the comprehension of the functions of this section of the nervous
system. The data obtained by L. A, Orbeli's school is particularly important now in the light of new data
obtained by foreign scientists showing the efferent influences on the function of the receptors.

L: A, Orbeli's development of the evolutionary approach to the analysis of physiological processes and
the work done by K. M. Bykov on the problem of the functional interrelations between the cerebral cortex and
internal organs are among the most outstanding theoretical contributions to this past period,

The well-known works of K. M, Bykov and his colleagues, continuing and developing the ideas of 1,
Sechenov and 1. P. Pavlov, have created a new chapter in contemporary physiology, closely associated with
contemporary practical medicine. The works of K. M. Bykov have demonstrated the influence of the cerebral
cortex on the condition of the body viscera (and therefore, how the internal condirion is affected by the outer
world) and also how cerebrat cortex activity is influenced by the internal condition of the body. This established
a firm foundation for the clinical study of vegetative neuroses and made it possible to suggest the corticovisceral
theory in a series of ilinesses. Although this theory cannot be considered to be a universal "theory of medicine,®
in many cases it 1s very useful In understanding the pathogenesis of certain diseases and can help in their treat-
ment,

Among the outstanding workers in neurophysiology, A. F. Samoilov and N. A. Mislavsky must be gratefully
named. The brilliant experimentor, A, F. Samoilov, made an fmportant contribution to research on spinal cord
coordinations, and N. A, Mislavsky, who founded the extensive school of physiologists in Kazan, enriched sclence
with magnificent studies on the vegetative nervous system and on nervous regulation of vascular tonicity,

We should mention that A, F, Samoilov was one of the first to express the idea that stimulation in
neuromuscular synapses is chemically transmitted.

The studies of L. S, Shtem and her colleagues have contributed much to research on the stability of in-
ternal body conditions, Although these works contained some exaggerations (which have been criticized) in
their development of ideas concerning the hemato-encephalic and histohematic bartriers, they did play a de-
finite part {n the development of our opinions on “iervous system nouristiment and indicate new methods of
directed action on its function,

Much has been done during this period toward the formulation of a general theory of stimulation, As
well as the above-mentioned achievements of the Vvedensky-Ukhtomsky school, there have been attempts to
discover the very nature of the excitation process (D. N. Nasonov, Kh. S. Koshtoyants). The enzymo-chemicat
theory of excitation introduced by Kh, S. Koshtoyants was valuable as an attermnpt to connect physiological and
blochemical processes.
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The brilliant studics of D, N, Nastonov, V. Ya, Aleksandrova and thetr colleagues A, S, Troshin and
B. P. Ushakov deserve special note as they developed and proved a new, denaturation theery of stimulation,
The {importance of these studles should be especially clear from the fact that this theory Is successfully com-
peting with the well-known membranous theory of excltation, almost unfversally accepted abroad,

Finally, an equally fmportant role in the development of ideas concerning the transmittance of nervous
excitation was played by the studies of a group of Soviet scientists on medtators of nervous excitation (L, A,
Orbell, K. M. Bykov, A. V. Kibyakov, A, G. Glnetsinsky, 1. P, Razenkev and colleagues and M. Ya, Mikhelson),

During the past forty years, the physiology of the sensory organs has heen extensively studied {n Soviet
physiology. There was practically no research in this important field in Fussia before the Great October
Socfalist Revolution, if one excludes the studies and famous traditions left by I, M. Sechenov. Thanks to the
combined efforts of many researchers (L. A, Orbeli, L. A, Andreev, S, V., Kravkov, G. V. Gershuni, P, O,
Makarov, N. I, Grashchenkov and colleagues, P. G. Snyakin, A. V. lebedinsky), important information on the
physiology of the sensory organs has been obtained. The sciences of physiologic optics and acoustics, which
are now separate and independent divisions of physiology in our country, are based on these studies,

Important progress has also been made during the last 40 years {n the development of ideas concerning
the nervous regulation of functions, The length of this paper does not permit us to summarize here the
enormous number of works done {n this field during the past 40 years.

The systematic study of the physiology of digestion has become a tradition of Soviet physiology. During
this forty-year period, much important data has been accumulated on the nervous regulation of digestive tract
actdvity (K. M, Bykov and colleagues, I. T, Kurtsin and colleagues, A, N. Bakuradze and colleagues, G. V.,
Folbort and colleagues), especially data regarding cortical influences; valuable information has also been ob-
tained on the physiology of human digestion by means of observations on people with operative fistula, K, M.,
Bykov's theory on the gastric secretory fields has found clinical approval.

The broadly conceived and successful studies of 1. P, Razenkov and a group of his colleagues have en-
riched our knowledge of digestive changes caused by lowered barometric pressure, and I. P, Razenkov's signi-
ficant monograph, *New Data on the Physiology and Pathology of Digestion® raised and solved many questions
on neuro-humoral regulation of digestive tract motor and secretory activity.

These studies, which were conducted in close assocfation with the clinic, found the answer to a serfes of
clinical problems and should be regarded as a definite chapter in the study of the physiology and pathology of
digeston,

-We should also mention the important results obtained from research on metabolism and on the physiology
of nutrition (O. P, Molchanova, G. K. Shlygin and colleagues). The works of this collective made possible the
scientific development of a series of medicinal diets and regimes,

The famous legacy in the study of nervous regulation of circulation left to us by I, P, Pavlov has been
developed considerably in the past forty years (A, I. Smirnov, V. V. Parin, A. P, Polosukhin, N. A, Mislavsky,
G. P. Konradi, M. E. Marshak, K. M. Bykov, M. G. Udelnov, I, N, Davydov, P. M. Starkov). These studies
furnished new and valuable facts on nervous regulation of heart activity and made it possible to study cortical
regulation of cardiac and vascular activity, to solve the problem regarding the reflex autoregulation of circulation
both as a whole and in separate vascular regions (brain, heart), as well as to obtain important data concerning
the vasomotor regulation of individual organs.

V. N, Chernigovsky and his colleagues studied in detail the influences of the various reflexogenic zones
on circulation, respiration, the blood system and the locomotive functions; they established the basic pattern
of these reactions, made an electrophysiologic analysis of the afferent impulses from the interoceptors and
showed the corticocerebral zones related to the latter,

We wish to mention, however, that research on the problem of “pure® hemodynamics has not made much
progress due to the greater attention given by physiologists to the problem of nervous regulation of circulation,
Only recently have successful attempts been made to work out this problem systematically (V. V, Parin, E, B.
Babsky),.
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Soviet physlologists have made definlte progress n the study of respleation regulation, Thanks to the
efforts of varlous collectives ditected hy M, V, Serplevsky, M. £, Marshak, L, L, Shik and others, valuable data
have been obtalned on the phystolopy-of human respiraton durlng labor and athletle activity, M.V, Serplevsky
discovered fmportant facts concerning central rc;,ulatlnn of resplration and studfed in detall the activity of the
respiration center,

Valuable data on the condition of the respiration in patients from whom part or all of a lunyg had been
removed were obtained by P, K. Anokhin and his colleagues,

Proven results were obtained by Sovict physiologists from research on the nervous regulation of excretion,
The works of many researchers {G. M, Shpnga and colleagues, K. M. Bykov and colleagues, L. A. Orbell and
colleagues, etc.) exarnined the mechanisims of nervous and hornional regulatiou of kidney activity, These
studies made {t possible to explain many features of kidney participation {n the general system of neuco-humoral
body regulations. Some attention has also been given to the problers {nvolved {n the physiology of urine
excretion. In this context, we note the extremely important work conducted by A, G. Ginetsintky and
colleagues, who are progressively and successfully developing this difficult division of physiology.

There {s still another aspect of physiology which has been developed during the past forty years — age
physiology. Through the efforts of several scientists in this field (I. A. Arshavsky, A, A. Volokhov, L. A, Orbell
and colleagues, A, G. Ginetsinsky, A, A, Markosyan, N, 1, Kasatkin and others), the ontogenic formation of the
motor apparatus and that of several vegetative functions have been successfully traced.

These valuable studies established scientific facts on which physical educatfon and hyglenlc measures
could be based.

Finally, during the years of Soviet rule, the phystology of sport and labor has been developed through
research (D. Slonim, V. S, Farfel, N, K, Vereshchagin, G. P. Konradi, S, A. Kosilov, N, V, Zimkin, K, M,
Smirnov and others), However, although kriowledge of the physiology of sport has advanced considerably, the
progress In the study of labor physiology leaves much to be desired,

During the years of Soviet power, active research work by physiologist collectives was instituted in the
national republics and 1s now being carrled on. In Uzbekistan, a large collective of physiologists are actively’
developing the studies of A. Yu. Yunosov, A.l. Karaev and a group of associates are conducting extremely
vital work in Azerbaldzhan, The work of Turkmen's A, I. Venchikov in electrogastrography is well known,

In Kazakhstan, there is A. P. Polosukhin, who founded and trained large research collectives and published
many valuable studies on age physlology and on the physiology of the lymphatic system. V. L. Lashas s direct-
ing the energetic development of research in Lithuania, as E. G. Kyaer-Kingisep is doing in Estonia. In the
Tatar Republic, where such outstanding physiologists as N, A, Mislavsky and A, F, Samoilov worked, much re-
search has been done on the chemical transmittance of nervous impulses under the direction of A, V, Kibyakov,
In Kirglz, A, D, Slonim, G. P, Konradl and S. M. Dionesov have made great contributions to the development

of physiolegic tesearch,

In Belorussia, work has been energetically developed by A, A. Zubkov, 1. A, Vetokhin and 1, A, Bulygin,
who heads the USSR Academy of Sciences Institute of Physiology., A. A. Zubkov has done much work in
Moldavia, and, in Armenia, a group of physiologists (R. Kh. Bunyatyan, G, P, Oganesyan and many others) are
engaged in investigating problems of higher nervous actvlity, as well as of nervous system physlology and
cortico-visceral physiology. In Latvia, research on hemodynamics is being directed by N. V. Danflov, who was
largely responsible for tralning Uzbekistan's national cadre of physiologists.

In Bashklr, V., V. Petrovsky Is conducting effective research on the physiology of the lymphatic system,

In the Ukralne, 1. P. Pavlov's pupll, G, V. Folbort, and A. M. Vorobyev, whose untimely death we mourn,
have turned out £ massive work on the physlology of digestion.

Of course, {n a brief summary such as this, we cannot begin to cover the mass of research which has been
carrled out and the many separate problems which have been solved by Soviet physiologists during this perfod,
Due to the wide range of research and the ever increasing number of physiologists, physiology will continue to
progress in the Soviet Union.
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In summarizing the development of physlology, we have Involuntarily touched upon certain questions of
patholopfc physiology. This shows the close assoctation of these two branches and thelr genetic affinlty,

Actually, one of the first pathophysfologists in pre-revolutionary Russia, ¥, V, Pashutin, was a student of
L. M. Sechenov, 1. P, Pavlov also left us brilliant examples of work {n pathelogy and founded a new hranch of
pathophysiology ~ the pathology of higher nervous activity,

The general pathology set forth in the works of V. V. Podvysctsky, L. A, Tarasevich, A, 1. Talyantsev
and A. B, Fokita definitely influenced the works and research of Soviet pathophysiologists active in the post-
revolutionary period.

Until recently, pathologic physiology was only taught as a separate and specific branch of sclence in the
USSR, In other countries, this branch was combined with elther physiology or pathologic anatomy.

During the years of Soviet power, certain outstanding original lines of work wete Initlated, broadly de-
veloping various problems of pathologic physiology.

The ideas of neurlsm found brilliant and original expression in the works of Academician A, D, Speransky,
his students and followers. '

His study of the nervous system’s role in the development of infectious processes, his extensive develop-
ment of the question of nerve trophics and his analysis of the dystrophies have placed A, D, Speransky in the
front rank of world scientists developing questfons of general pathology. His conception of the correlations
between the specific and nonspecific effects of stimuli was of great practical use. A sclentific basls was es-
tablished for methods of nonspecific therapy, some of which have long been in practical use.

Ideas introduced by A. D, Spetansky made possible the re-evaluation of the part played by the nervous
system dn body immunology and reactivity. His theories on the mechanisms of disease, convalescence and
health and on subsequent reactions are an cutstanding contribution to the science of disease and have brought
bim great fame here and abroad.

The research directed by N. N. Anichkov deserves an henorable place in the development of Soviet
pathophysiology. He introduced and perfected the conteruporary conception of atherosclerosis —~ an outstanding
contribution to science., The experimental resolution of the atherosclerosis problem made {t possible to evolve
the practical prophylactics, treatment and diagnosis of this disease (G. F. Lang and colleagues, A. L. Myasnikov
and colleagues). N, N, Anichkov obtained interesting data from a study on the problem of auto-infection.

1. P, Pewrov, P. N. Veselkin and P, P, Goncharov have done fmportant work on the pathology of circulation,
the role of the nervous system In the pathogenesis of fever, shock and oxygen deficiency. Finally, the important
rescarch done on reactivity .ah_d narcosis by V. S, Galkin, who untimely death we mourn, and his colleagues,

1. 1. Fedorov, A. G. Bukhtlarov and others, must be mentioned,

A, A, Bogomolets occupies an outstanding place in the development of Soviet pathophysiology, as do his
colleagues and students (N. N. Siritonin, N. B. Medvedeva, N. N, Gorev, R. E, Kavetsky, R, E. Perelman, Ya,
G. Uzhansky and others). A sclentist of great scope, he worked out a wide circle of problems — immuniry,
anaphylaxis, the pathogenesis of shock, questions of consttution, endocrinology'_ the problcm of aging, the
problem of blood. traasfusion and many others. The theory he introduced regarding the role of the active
mesenchyme in the realization of a series of physiologic body functions was further developed by his students
and colleagues.

The problem of physlcal reactivity, research on which was based on the studies of 1. I, Mechnikov on
immunological reactivity, also occuples 2n extremely {mportant place in the works of Soviet pathophysiologists,
This line of research was developed in the work of A. A. Bogomolets and his school (N. N. Sirotinin, 1. M,
Neiman, R, E. Kavetsky, N. B Medvedeva, R. E, Perelman and others). lmportant in this context were the
studies of G. P, Sakharov, who was one of the first to establish several properties of allergy manifestation
(Arthus-Sakharov phenomenon). The influence of the nervous system on the body and the ways in which the
body manifests reactlvity in a series of pathologic processes were studied by A, D, Speransky and his colleagues,
A.D. Ado, D. E, Alpern, V, V, Voronin, A_ N, Gordienko, S, M., Pavlenko, Ya. M. Britvan, N. N, Zaiko and
others,
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The fdea Introduced by Soviet pathophysiologists concerning the evolution of the body's defense
mechanisins {s of great finportance (A, A, Bogotuolets, N. N, Sirotinin and others). This evolutionary approach
made possible a better understanding of how certaln of the body's defense functions develop.

Finally, we wish to mention the important part played by A, A, Bogomolets In the development of
endocrinology {n our country,

The problem of functional compensation is closely connected to the problem of reactivity. Investigation
of this problem has also been conducted from the point of view that the nervous system plays the leading role,
More and more researchers are studying this problem, examining the mechanism and character of compensation
in different disturbances (infection and immunity — A. D, Ado, G. V. Peshkovsky; fever — P, N, Veselkin; injured
nervous system — E. A, Asratyan, S, Frankshtein; respiratory disturbance — Ya. M. Britvan; loss of blood — R. A.
Dymshits, R, E, Kavetsky, D. 1. Goldberg and others). Important places in the work of our pathophysiologists are
also allotted the study of inflammation (A. A. Bogomolets, D, E. Alpern, A, D. Ado, V. V. Voronin, T. A,
Plontkovsky, I. M. Neiman, 1. A, Oivin and others) and that of malignant mors (A, D. Timofeevsky, R, E.
Kavetsky and others). Much research investigating the effect of specific factors (electric current, radiant
energy) on the body has been conducted by G. L. Frenkel, P, D, Gorizontov and others. Extremely important
data on the pathophysiology of the reflex interrelations of the internal organs have been amassed by S. S,
Poltyrev and his colleagues.

Soviet pathophysiologlists have done work of great practical significance on the problems of hypnoxia and
traumatic shock. These problems, as well as blood transfusion methods, were studied by I, R. Petrov, N, N,
Strotinin, N. A, Fedotov, M, E, Marshak, R, E. Kavetsky, A, N. Gordienko, Ya. G, Uzhansky, G, A, lonkin and
others.

The works of G, P. Sakharov, S. S, Khalatov, S, M. Leites, A. M, Charn, S. G, Genes, N, B, Medvedeva
and others have done much to develop research on the pathology of metabolism and endocrine regulations,

The groundwork for solving the problem of physical resuscitation has been laid by works of Russian
physiologists and pathophysiologists (A. A, Kulyabko, F, A, Andreev). This division of pathophysiology has
_grown particularly during the years of Soviet rule. V. A, Negovsky and his colleagues studied the basic rules
for the removal and restoration of the body’s vital functions and created a complex method for treating
patlents in 3 critical condition which proved to be of greai practical use,

The study of the problems of external pathology is an essential stage in the development of pathologic
physiology (M. N. Khanin, O, S, Glozman and others).

The pathogenesis of radiation sickness has been extensively studied by pathophysiologists (P, D, Gorizontov,
L. A, Piontkovsky and others). The part played by the nervous system and by the toxic factor has been fnvesti-
gated, and the change in the hematopoletic system and metabolism has been studied as well as the rtole of the
endocrine glands in radiation sickness. Much new data has been already obtained which make it possibie to
solve certain questions regarding the pathogenesis of this disease. The problemsofradiation sickness are artract-
fng more and more attention from pathophysiologists, whose efforts are concentrated in two direction. - on one
hand, toward the development of the prophylactics and experimental therapy for radiation diseases, and, on the
other hand, toward the explanation of the mechanical basis for the therapeutic effect of the radiation factor in -
a series of pathologic processes,

In 1950, the All-Union Society of Pathophysiologists was organized, uniting the many divisions and de-
partments in different corners of our country, During the forty years of Soviet rule, the number of pathologic
physiology departments in the medical fnstitutes has increased considerably. Recently, thanks to the help and
support of Soviet Unfon pathophysiologists, patholegic physiology departments have been Included in a series
of medical institutes {n the countries of the People's Democracy: China, Czechoslovakia, Albania, German
Democratic Republic, Bulgaria, Viet Nam and others,

During the years of Soviet power, a new division of pathophysiology, experimental oncology has been
developed and instituted as an independent branch of science. Now this new branch has become a border zone
in science, attracting the attention of immunologists and biclogists as well as that of pathologists,
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As early as 1024, A, A, Bogomolets, one of the most outstanding sclentists of our country, fntroduced
the theary that malignant tumnors cannot develop In a body when that body's active mesenchymne retains fts
normial resistance, The function of the active mesenchyma s reduced by age, metabolic disturhances, endo-
genic and exogenic Intoxications and incretion disorders,

A new and original trend in experimental oncology was developed In A, D, Speransky’s collective (S, 1.
Lebedinskaya, A, A, Solovyev and others). This trend is genetically connected with the observations of M. K,
Petrova, who experimented with the effect of anfmal neurotization on malignant growth and shows the lm-
portance of the nervous system to tumorous growth and metastasis, thereby connccting this "uncontrollable®
growth also with the theory of neurism,

R, E, Kavetsky, his students and colleagues have also recently accumulated much data indicating the
role of central nervous syster disturbances in the pathogenesis of malignant turmors,

The works of N. N. Petrov, the oldest oncologist of our country, made a real contribution to the develap-
ment of Soviet oncology. His polyetiologic theory of malignant tumor development has found many advocates
both here In the Soviet Union and abroad. Thlis theory contained much that was valuable and useful to the
problems concerned with explaining the nature of cancerous diseases and was also helpful in the prevention
of the so-called occupation cancers,

A very important step was the work of L. F, Larfonov, which is being intensively developed. His trophic
theory of nrlignant tumor development is based on the idea that malignant changes can be considered as an
adaptive metamorphosis phenomenon of the tissues of higher organisms, Sclentists ke A. D, Timofeevsky,
L. A, Zilber, L, M, Shabad and their students have also made great contributions to research on the etiology
of malignant tumors,

An outstanding contribution was made by A, D. Timofeevsky in his works on prolonged cultivation of
human tumors which indicated the possibility of the differentiation of malignant cells in a tissue culture, At
the same time, A, D. Timofeevsky introduced many new facts germane to the problems of malignant tumor
etiology. With the help of the tissue culture and the electron microscope methods, the very important fact
that virus-like corpuscles are present in cultures of certain human tissues was established in his laboratory.

L. A. Zilber has done much work on the problems concerning the viral etiology of tumors. He showed
that, In certain tumors — Rous’s chicken sarcoma and Shope's rabbit papilloma, for example — there are two
specific antigens, the tissue and the virus antigens, which are not present in the tissues of healthiy bodies, He
and his colleagues conducted systematic studies in order to isolate the virus source in other tumors. These
data could be very important to the resolution of cancer {mmunology problems,

L. M. Shabad made a significant contribution to Soviet oncology. He showed that in certain organs and
tissues, there are endogenic blastomogenic substances which can cause a tumor to form when introduced into
an animal’s body. He also developed the idea of a malignancy factor which is detachable from the tissues.
Research on carcinogenic substances has been very helpful to cancer prophylactics, since it has made it possible
to determine and remove carcinogenic agents from the environment in time, especially the chemical carcino-
genic substances,

Lately, Soviet scientists have begun to develop theoretically and experimentally a new branch of the
medical-biological division of medicine. N. N. Zhukov-Verezhnikov, I. N, Maisky, P. N, Kosyakov and V. S,
Gostev have made significant contributions to this branch. Anti-cancer serums which react {n immunological
reactions only with the cancer antigen and not with any other antigen have been obtained,

Recently, research in experimental vaccinarion against malignant tumors has been developed.

Certain new anti-tumor preparations compounded by Soviet scientists (dopan, sarcolysin, *certain anti-
biotics, etc.) have had notable clinical success,

Observatfons made on patients treated with dopan make it possible to consider the recommendation of
this product for introduction into practical medicine as a treatment for lymphogranulomatosis and the leukoses.
Sarcolysin is most effective in the treatment of such tumors as seminomas,

In splte of these achievements, however, the problem of how to treat cancer patients is still far from
being decisively solved. Although progress has been made in research on the nature of malignant tumors, why

i Russian trade name,
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they veenr and how they may be recognized, the treatment of tumors {3 still one of the matn problems of
wedical wicence,

In connection with the study of malignant growth immunology, a new medical-hiological department
has been fonmed and developed — the immunology of notmal and pathologle growth of cells and tissues (non-
fnfectlons immunology).

The research done by the waln divistons of this department has recently been concentrated in the USSR
Academy of Medical Sciences Institute of Expertmental Blology. To this institute are referred: embryogenic
inununelegy, research on the immunological mechanisms of tissue incompatibility in transplantations and
combinations and the above- mcntlnncd immunology of malfgnant growth (N, N, Zhukov-Vérezhnikov, 1, N.
Maisky, P. N. Kosyakov, V_ S, Gostev, O, E. Vyazov and others). In the course of this research, the presence
of tmmumwlogical Imcrrclatiunshlps during the development of both normal and pathologic cells was established
to he the general rule, These interrelationships dlstinguish certaln aspecls in the development mechanisms of
normat cells and underly a series of pathologic phenomena. At the same time, other branches of the new
department have been organized to study, for example, the immunology of radiation sickness, the tmmunelogy
of blood groups and types, etc. Recently, noninfectious immunology has become an important division of not
only patholoyy but experimental biology as well,

In pre-revolutionary Russia, animal biochemistry as a more or less developed science did not exist. There
were few scientific workers in blochemistry, although there were some laboratories in Leningrad, Moscow and
Kharkov which worked with problemns of animal biochemistry and were headed by outstanding scientists (8. 1,
Slovisov, 5, S, Salazkin and E. S. London in Leningrad, V. S. Gulevich in Moscow and A, V_ Palladin in Kharkov).
During the flrst years after the revolution, the rate of hiochemistry development in the USSR was mainly de-

“termiined by the speed with which blochemists could be trained. Active in this task were the laboratory of V, S,
Gulevich, part of the Mouscow University Department of Medical Science, the Blochemical Institute of Narkomzdrav,
organized soon alter the revolutfon under the direction of the outstanding biochemist, Academician A, N, Bakh,
and the Ukrainian Biochemical Institute in Kharkov, headed by Academician A. V, Palladin, These laboratories
and Institutes became the main biochemical schools in the Soviet Union, which produced the most prominent
blochemists whose works commanded universal recognition, Somewhat later, a similar school of young cadres
was established at the Biochemical Department of the All-Unjon Institute of Experimental Medicine in Moscow,
which was subsequently reorganized to become the USSR Academy of Medical Sciences Institute of Biological
and Medlical Chemistry. Thanks to these scientific institutions, biochemistry in the USSR began to rapidly over-
take the leading countries of Europe and America in this field in respect to both the scope and significance of
research and gained a prominent place {n world biochemistry,

Early in the thirties, the aerobic resynthesis process connected with cellular respiration of adenosine
teiphosphoric acid (oxidizing phosphorylation) was discovered by Academician V. A, Engelgardt — a most im-
portant discovery. Subsequently, the problem of oxidizing phosphorylation became one of the central problems
of bfochemistry; V. A Belitser particularly obtained very important data on this problem. At the end of the
thirties, V. A, Engelgardt and M, N. Lyuhima made another outstanding discovery. They established that the
protein myosin, which is responsible for muscle contraction, has the same properties as the enzyme adenosine-
triphosphatase (ATP), 1.e., that myosin catalyzes the reaction liberating the energy-rich phosphate from ATP,
which reaction represents the proximate source of muscular contraction energy. The immense significance of
this fact to the physiology of muscular contraction became particularly clear when, after this (V. A. Engelgardt
and colleagues), it was established that myosin does not only break down ATP but is jtself affected, chénglng fts
mechanical and physicochemical properties upon {ts combination with ATP,

These works Initiated a new field of researc’t which was called *the mechanochemistry of the muscle.”

D. L. Ferdman established the presence of a specific enzyme, closely linked with myosin, which possessed
the ability to deaminize the adenylic acid which forms when ATP is split up; A. M, Utevsky did work of great
merft when he solved the tmportant problem of adrenalin-and sympathin metabolism in the body.

L. 1. Ivanov also conducted research of great importance on the biochemistry of the contractions of varfous
organs,

Of exceptional importance to biochemical research on nitrogen metabolism was A. E. Braunshtein's dis-
covery in 1937 of the reaminization process of amino acids and his subsequently formulated theory concerning
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the Integration of the Intermediate nitrogen metabolism (n the animal hody. The tmpartance of the reamiiniza
tion process discovery to the development of the most fmportant problems of nftrogen metaholism hecomes
mote evident each year,

The research of Academician A, V. Palladin and his colleagues deserves an {mportant place in the
blochemistry of the central nervous system, The results he obtalned from his many years of rescarch studying
the chemical composition of morphologically and functionally different parts of the hrain and the rules he
discovered in the processes of substance metabolism attending the stimulation and {nhibition of nervous system
functions are the basis for all contemporary central nervous system blochemistry. An Important contribution
was made by the ‘studies on the blochemistry of the nervous system which were carried out in laboratories
under the direction of G, E. Vladimirov, These works explained several pressing questions concerning the
metabolism of nucleinic acids and other compourids {n the brafn and in other sections of the central nervous
syster,

, The research in the field of muscular extractive substances which made V. S. Gulevich world famous
continued to be effectively developed in V. S, Gulevich's laboratory even after the revolution, Here we wish
to mention N, F. Tolkachevsky's discovery of anserine, concutrent with but independent of Akkerman's discovery
of it. After the death of Academician V. S, Gulevich, the leading place in world literature on muscle extractives
was taken by the works of S, E. Severin, who conducted extensive research on carnosine and anserine meta-
bolism in the muscles and the role of these compounds in muscle function.

Research on the chemistry and biochemistry of proteln hegan to be rapidly developed in the Soviet Union
during the thirties. The works of D. L. Talmud, S. E, Bresler and A, G, Pasynsky on the chemistry and physico-
chemistry of protein are widely known. V. N. Orekhovich discovered a new type of connective tissue proteins
which was called "procollagens.” These studies attracted the prolonged attention of many outstanding scientfsts
in different countries, and recently, the question of the role and function of the procollagens has hecome the
subject of lng!y discussion. Research on protein metabolism with different physiologic and pathologic condi-
tfons of the body has developed very rapidly, §. R, Mardashev and his colleagues conducted extensive and pro-
found research on the metabolism of aspartic acid, asparagine and other amides of amino acids in bacteria and
in anlmal bodies; new methods of determining these compounds were developed and their role in the processes
of nitrogen metabolism in the body explained,

In works conducted by S, Ya, Kaplansky and his colleagues investigating the mechanism of metabolic
disturbance in protein deficiency, much light was thrown on the pathogenesis of disorders due to different forms
of exogenic and endogenic protein deficiencies and the changes in the metabolism of the amino aclds and
other compounds underlying these pathologic phenomena were explalned, Eitremely fmportant work has also
been done explaining the changes in the interrelations between blood serum and liver protelns in various diseases.

8. I. Zbarsky and A. L. Parshin, Yu. M. Gefter conducted extensive research on protein and amino acid
metabolismn in various tissues, which helped to explain the mechanism of metabolic disturbances in various
diseases, especlally In malignant neoplasms,

Recently, research in the chemistry and biochemistry of varfous hormones, a branch of research which
has been relatively neglected in the Soviet Unjon has made progress, especially where the hotmones of the
suprarenal cortex are concerned. In this context, we must note the studies conducted by N. A, Yudaev in the
USSR Academy of Medical Sciences Institute of Biological and Medical Chemistry, which have already given
results valuable to the explanation of the synthesis mechanism of various corticosteroids In animal hodies.

Finally, we must mention the Important work in the field of comparative blochemistry directed by
E. M, Kreps.

From the data presented, it {s clear that auimal blochemistry has developed rapidly in the Soviet Union
since the revolution and that it has been of much help in solving varlous important questions of physiology,
pathology and medicine,

In this short outline, it is difficult to give a sufficiently comprehensive description of how Soviet pharma-
cology has developed over this fony year period. In order to give a general idea of the trend of this develop-
ment, we shall limit outselves to a description of the main problems which confronted pharmacologists during
this period, which largely determined the course of pharmacological development as well as the present state
of pharmacology.
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The development of Soviet pharmacolegy s closely linked with the name of one of {ts founders, N, P,
Kravkov, Much attention was glven tn his works to the problems of research metheds, especlaily methods of
fsolating organs., These studies were not an end In themselves; they were only a necessary stage In the pincess
of solving the main prohlems. Based on these studies, a secles of fnteresting works were subsequently com-
pleted which examined an isolated heart, {solated endocrine glands, coronary and other vessels and also treated
the smooth musculature (Intestines, uterus) and other objects, The data obtained from these studies established
a series of important tules for the change in the reactivity of various antmal (and human) organs under different
experimental conditfons. N. V. Kravkov's work was further developed In research conducted by V.V, Savich,
G, L, Shkavera, M, I, Gramitsky, A, I, Kuznetsov, S. V. Anichkov, V, V. Zakusov, B, V. Sentyurin, S, Ya,
Atbyzov and others,

During the past forty years, specfal attention has been given to the development of the pharmacology
of the nervous system (V. V. Zakusov, S. V. Anichkov and colleagues). For this purpose, it was found necessary
to Investigate the reactivity of separate sections of the reflex arc in different pathologic conditions and to study
the pharmacological effect on the disease process when the pathalogic tmpulses in various sections of the re-
flex arc are weakened or temporarily removed; gangliolytics, spasmolytics, curare-~lfke substances, reuroplegic
~ substances, anesthetizing substances and others have been {nvestigated in this connectlon (S. V. Anichkov,
V. V. Zakusov, M. Ya. Mikhelson, V, A, Sanotsky).

Still another field of pharmacological research must be mentioned — one which 1. P. Pavlov considered
very important, This {s experimental therapy. This field has been successfully and productively developed
In different directions {A. I, Cherkes, V. A, Sanotsky, P, V. Rodlonov, N. V, Lazarev, S. Ya, Arbuzov and
others).

As well as the study of different medicinal preparations in conditions of "pathologic pharmacology,®
research on the combined effect of such medicinal preparations {s very important from both the theoretical
and practical points of view. Much Interesting and useful work has been done in this connection (Y1, Kh,
Nolle, K, D, Sargin, V, V, Vasilyevich, M. P. Nikolaev, N. V. Lazarev and others).

Questions of age pharmacology have also been investigated {n the works of Soviet scientists (I. S,
Tsitovich, L. A, Arshavsky and others).

~ Another branch of pharmacology, experimental chemotherapy, has made great progress. Many prepara-
tons for the treatment of various infectious diseases have been obtained and examined (P, F, Gauze, 2. V.
Ermoleva, Sh. D, Moshkovsky, G. N, Pershin, Kh, Kh. Planelyes and others).

Toxlcology has developed parallel with pharmacology. In works by several Moscow, Kiev, Leningrad
and Kharkov sclentists, extremely {mportant general rules for the toxic effect of chemical substances have
been partially established, and a considerable number of {ndividual examples have een studied in the plan
(A, A; Likhachev, S, V, Anichkov, A, 1, Cherkes, Z, M. Yavich, V. A, Sanotsky, N. V, Lazarev, Yu. V, Drugov,
D, Ts. Zakutinsky, N, S, Pravdin and many others).

The results effected by the pharmacological use of medicinal substances and polsons are undoubtedly
influenced to a high degree by the fnternal conditions of the body. Blochemical research has long heen con-
ducted {n order to develop this aspect of the question, as well as to discover the way in which the effect of
such medicinal substances on the body {s realized; biophysical and electrophysiological research has recently
also been conducted for this purpose. Many interesting and extremely important findings were obtained from
these studies. This research is still being developed and is gradually fncreasing in range (V, V, Savich, V. L.
Skortsov, A, L. Cherkes, V, M, Karasik, G, V. Vasilyeva, G. N. Pershin, G, A, Ponomarev, M, A, Angarskaya,
K. A, Shmelev and others),

We had na . native pharmaceutical industry before the revolution; the large majority of medicinal pre-
parations came from nefghboring countries, We now, however, have several pharmaceutical factories and,
more important, a few chemicopharmaceutical {nstitutes, which are systematically working out problems of
pharmaceutical chemistry — the Ordzhonikidze All-Union Institute for Scientific Research in Chemico-
pharmaceutics (VNIKhFI) in Moscow, its affiliate in Sverdlovsk and similar institutes in Kharkov and Thilisi.
Moreover, a great deal of interesting work is being done in other institutions on the synthesis of medicinai
substances — in the USSR Academy of Sciences, in the Armenian SSR Academy of Sciences, etc., Much work
has been done on the utilization of medicinal substances extracted from plants,
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To show how effectively work has developed in this fleld, we can only mention that the Pharmacological
Scientific Committee of the USSR Ministry of Public Health Medical Council has authorized the {ssue of more
than 600 preparations in the last five years alone.

To accomplish all this, great and profound work has been required on the chemical synthests of varfous
types of chemical compounds (R, M, Mndzhoyan, V, R, Khromov, N. S, Kochetkov and others),

Besides the mass of experimental and'organi»zat!ona! work which has been done during the years of Soviet
power, an immense amount of literary work has been accomplished. Textbooks, practical handbooks, reference
books, every kind of outline, manuals, etc. have been wiitten,

Therefore, our native pharmacology has been developed during this period and has made great progress,

There are problems before experimental pharmacology, the solution of which s of both practical and
theoretical importance. The primary mechanisms of pharmacological action, the mechanisms of pharmacologi-
cal effect on the nervous regulation of functions, the mechanisms of changes in body reactivity induced by
pharmacological substances and mény other problems require more extensive fnvestigation. »

At the same time, work must be intensified on the search for and the examination of new, more effective
medicinal substances from different series of chemical compounds for use in the treatment of anglina pectorfs,
radlation diseases, malfgnant neoplasms, Infectious diseases and other affections,

It would be extremely difficult to describe all the achievements made during the past forty years {n ex-
perimental biology. Since experimental biology is a most extensive branch of sclence with numerous divisions,
we will consider in this article only the part of experimentat blology which can be termed medical experimentat
biology or which is definitely related to the latter,

We shall not, therefore, discuss the progress of the new "michurine biology® or what has been done to
develop the evolutionary theory,

The answers to all the main questions concerning the other branches of experimental biology can be
found on the pages of the special biological, botanical and zoological journals,

Soviet biology, like other branches of Soviet science, was developed from the famous traditions laid down
in the pre-revolutionary perlod. The ideas of 1. I, Mechnikov, the brothers Kovalevsky, K, A, Timiryazev and
K. Ber were not only studied but developed by Soviet blologists. The materialistic traditions of Russian biology
have matured and developed In the post-October period. This was alded by the organization of many specialized
sclentific research institutes during the early years of Soviet power. In 1917, the Institute of Experimental
Blology was organized, later renamed the Institute of Cytology, Histology and Embryology. The Institute of
Experimental Morphogenesis was active from 1930 to 1941 and {n 1945 the USSR Academy of Medical Sclences
Institute of Experimental Biology was organized, Besides this, there were several laboratories conducting re-
search in experimental biology: the AN SSSR Laboratory of Experimental Zoology and Morphology, the Moscow
Zoological Gardens Laboratory of Experimental Biology, several laboratories in the AMN S$SSR Institute of
Experimental Medicine, etc,

One of the flist to organize research in experimental biology was N, K. Koltsov, who founded the Nar-
komzdrav Institute of Experfmental Biology. In this Institute, physicochemical and embryologic studies were
conducted, N. K. Koltsov himself is responsible for important research concerned with how the delicate
structure of cells is affected by the chemism of their environment. Many prominent researchers, who were
subsequently to head new directions in science, were closely associated with N, K. Koltsov (M, M, Zavadovsky,
A. S, Serebrovsky, S. N. Skadovsky and others),

M. M. Zavadovsky, who did Important work on the role of the internal secretion glands in the formative
processes, had a real influence on the development of experimental biology in the USSR, M. M, Zavadovsky
organized the Laboratory of Experimental Biology at the Moscow Zoological Gardens and the Chair of Develop-
ment Dynamics at the Moscow State University, as well as teaching a course in experimental biology at the
university for many years. He had numerous students and colleagues (L. Ya, Blyakher, M. A, Vorontsova, N. A,
Nyin, B. A, Kudryashov, 1, A, Eskin, V, F. Larionov and others).

Thanks to their works and to the works of B. M, Zavadovsky and his co-workers, great progress was made
in the experimental analysis of the postembryonal development processes, including metamorphasis and moulting,
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Experfinental embryology began to develop raptdly, {n the thiccles espectally, and this rapid develop-
ment was ialnly due to the works of D, P, Filatov and his many students (V, V. Popov, T, A, Dettafl G, V
Lopashov and others), D, P, Filatov started the comparative morphological research on developmental
mechanics, which was closely associated with the evolutionary theory, A serles of works on experimental
embryology were conducted under the directfon of 1. 1, Shmalgauzen (B. 1. Barinsky, N. I, Dragomicov and
others) and also by G. A. Shmidt, L, V, Polezhaev, P. S, Chanturishvill, Z. S, Katsnelson and others, The
aneation of embryologlsts has recently been drawn to the development of fish, with emphasis on the early
stages of development, the fertilization process (T. A. Detlaf, A, S, Ginzbueg) and the effect of hormonal
factors on fish development (N. L. Gerblisky and his co-workers). At the same time, extensive mvcsugaﬁon
of regeneration was-begun, This research was conducted in the Laboratory of Experimental Zoology and
Morphology, directed by N. V. Nasonov (P, G, Svetlov, L. N, Zhinkin and others), {n the laboratorfes of the
Institute of Experimental Morphogenesis and at the Department of General Blology of the Second Moscow
State Medical Institute (L, Ya. Blyakher, M. A. Voronwsova, L. D. Liozner, M. I. Efimov, L. V. Polezhaev
and others), in the K, A, Timiryazev Blological Institute (B. P, Tokin) and also at Kharkov Universlty under
the direction of E. E. Umansky,

At the end of this forty-year perlod, Soviet researchers had inwroduced new ideas on regeneration, in
which the principles of the michurine doctrine and the opinions of I, P, Pavlov were used, which considerably
advanced this field of research, presently being intensively"developed (M. A. Vorontsova, A. N, Studizsky and
their colleagues, L. V. Polezhaev).

Much work has been done on the problem of transplantation, analyzing the results of transplanting the
internal secretion glands. Certain divisions of the science of transplantation, connected with restorative
(conservative) surgery are being successfully developed (transplanted vessels, bones, skin grafts, etc.}. A
method of corneal transplantation was developed in the USSR (V. P, Filatov), The question of nerve regenera-
tion has been extensively studied (B, S. Doinikov, L. A, Falin, M. L, Borovsky).

The works of A, G. Gurvich, who with his colleagues (L. D. Gurvich, G, M, Frank, 5. Ya. Zalkind, A. A.
Gurvich and others) worked out the problem of mitogenetic radiation, constitute an unusual aspect of histology
and cytology.

The mitotic division of cells is still being intensively studied (S. Ya. Zalkind, G. S. Strelin, I. A, Alov,
V. N. Dobrokhotov and others).

Much discussion has arisen around O. B. Lepeshinskaya’s idea that cells develop from noncellular living
matter, This discussion helped to clarify debatable opinions and to acéumulate new data, Since 1948, retearch
tn the plan of the michurine doctrine has been developed; there have been experiments tracing acquired
characteristics, experiments with vegetative hybridization, tracing the influence of mixed sperm on succeeding
generations, etc, for the most part concentrated in the A, N. Severtsov Institute of Animal Morphology, the
AMN 35SSR Institute of Experimental Medicine and the embryology departments of the universities. Considerable
progress has also been made in the histological branch of biclogy.

After the Great October Socialist Revolution, histology was transformed from a largely static and de-
scriptive sclence into a dynamic science, This is shown by the fact that evolutionary histology was initiated
and developed, and cells and tissues were studied with a view to their functional conditions and 1o the
functonal significance of different structures. Histology connects with physiology and biochemistry and uses
histochemical methods. The basic problem with which Soviet histologists are occupled is the phylogenic
and ontogente development of cells and tissues and how the cells and tissues are changed by different con-
ditions of budy subsistence. In connection with this functional aspect of histology the experimental method
fs widely used and histology has become a primarily experimental science.

The appearance of many important theoretical works and monographs is characteristic of Soviet sclence,
of murphology especially, as It shows both the high theoretical level of science in the USSR and the extra-
ordinarily favorable conditions for scientific development which exist in this country, In this context, we wish
to mention the *Essays on Evolutionary Histology® by A. A, Zavarzin and the "General Blological and Experi-
mental Principles of Histology® by N. G. Khlopin, both of which outline systems of evoluticnary histology but
from different positions and by different research methods. The book of D. N. Nasonov and V, Ya. Aleksandrov,
*The Reaction of Live Matter to External Influences (Denaruration Theory of Damage and Stimuladon),® belongs
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in the sane proup of outstanding theoretical generalizations {n cytophytiologlcal research. The conception of
paranecrosis presented In this work, describlng the definite physicocheimical and morphological properties of
lve matter, colncides with N, E, Vvedensky's physiological conception of parablosis,

Important articles have been weitten by Yu. M. Lazovsky and M, A, Baron, describing results obtalned
from research on the functional histology of the stomach and of the setous and other membranes,

The work which has been done on the plasticity of histological structures (S. 1. Shchelkunov and
colleagues) {s a very Important branch of histological retearch,

Importtant research using the tissue culture method to explain the ability of the cells of varlous tissues
for morphologlcal transformation has been conducted by N. G. Khlopin and A, D. Timofeevsky.

An original method for studying the properties of cells and tissues in changed conditions of existence
was developed by F. M, Lazarenko who proposed that particles of celloidin be mixed with crushed tissues for
fmplantation purposes.

Neurohistological research has been given special attention since the October Revolution; these studies
were belng conducted at separate chairs even before the revolution (A. S. Dogel, K. A, Armshtein, D, A,
Timofeev),

We should mention the outstanding morpho-physiological studies of A, N. Mislavsky and B, 1. Lavrentyev
on the autonomic and sensory innervation of internal organs, which include contemporary observations on the
peripheral neurons. These studies have been successfully continued in the direction of research on afferent inner
innervation by a pupil of B, 1. Lavrentyev, E. K, Plechkova, as well as by N. G. Kolosov, B, A, Dolgo-Saburov,
N. I, Zazybin and thelr students, In this research, which explains the sensory innervation of most of the in-
‘ternal organs and of certain tissues, much attention was given to the changes in different sections of the afferent
tystems (the receptors, fibers, synapses) in different functional conditions, both normal and pathologic.

Research on the morphology of the central nervous system has also developed considerably, especially
after the organization of the Brain Institute in Moscow.

The works of this institute’s collective (E, P. Kononova, 1. N, Filimonov, G. I. Polyakov and others),
conducted by various methods under the general direction of S, A. Sarkisov, were completed in the field of
cytoarchitectonics by the publication of an atlas showing the architectonics of the human cerebral cortex —
a unique work ‘which has received high acclaim from both native and forelgn speclalists. We must also mention
the substantial research published by B. N. Klosovsky on the morphology and physiology of the blood supply and
the circulation of the blood to the brain,

Interesting work has been done on the histochemistry of the nervous systera by A, L, Shabadash, who
studled the histochemistry of the carbohydrate metabolism in order to examine the biological organization of -
the nervous systemn and also by V, V., Portugalov ‘who used the histochemical method to study the histophysiology
of nerve endings,

Numerous works on the physiology of interoceptors, conducted by Soviet physiologists (K. M. Bykov,
V.N.C hernigoveky and colleagues and others), have been morphologically based on the morphological re-
search accomplished concerming the afferent innervation of internal organs, Finally, we must mention the
basic research on the anatomy of the lymphatic system which was developed by D, A, Zhdanov and the study
of tndfrect blood circulation (V. N, Tonkov and colleagues, B. A. Dolgo-Saburov and colleagues).

Like normal morphology, pathologic morphology has been essentially reorganized during the last forty
years. The question of pathogenesis, always important in pathologic morphology has become the predominant
fnterest of pathomorphology during this perfod. This fact led to the expansion of experimental research in the
field of pathomorphology, usually conducted in conjunction with research on material from autopsies and
surgical operations in order to maintain the connection between experimental and humnan pathology.  One of
the tasks of experimental research is the creation of experimental models of human diseases in animals, with
specfal attention given the pathogenic, as well as the etiologic, relation of the experimentally induced disease
to the corresponding human disease. N. N, Anichkov and his collective of colleagues have done much of the
work in creating such experimental models,
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Several models of autoinfectious diseases of varfous organs (the bile ducts, the bladde: and lver, the
respiratory tracts and lungs, the urlnary tracts, the appendix) have been developed, which are caused by In-
juries leading to disturbances in the organ's function, {.e., with no {ntroduction of microbes,

Comparative pathological studfes, which have developed considerably during the Soviet era, have also
béen represented in pathomorphology. The course indicated by the classic works of 1, 1. Mechnikov has been
followed in these studies,

Soviet pathomorphologists have participated in the experimental resolution of the pathologlc and
medical problems most necessary to the preservation of public health in this country, Here, we should mention
the basic research of I, V. Davydovsky, studying the pathologic anatomy of epidemic typhus, and his original
monograph on the science of the wound, The facts which have been obtained have hastened the resolution of
such problems, Allergy is one such problem and has been the object of much research, the results of which
have given information of the morphology of allergic phenomena in various kinds of organs under different
conditions (A, 1. Abrikosov and colleagues, B, N. Migunov, D. N, Vyropaev and others). On a model of ‘hypererglc
inflammation, D. N, Vyropaev demonstrated clearly the significance of the nervous system in the inflammatory
reaction,

Great attention has been paid the reticulo-endothelial system and its significance in normal and patho-
logic conditions to analyzing the {ncluslon process of colloid substances and suspensions and to blockade of the
reticulo-endothelial system (N. N. Anichkov and colleagues, F, F. Sysoev, N. G, Khlopin).

Among the works on inflammation, the important works of V. G. Garshin must be mentioned; they showed
the active participation of the epithelium, its eliminative function {n inflammation, which fact explained the
nature of the so-called atypical epithelial growth. These works also {lluminated many other problems {n the
pathology of epithelial tissue (metaplasia, for example).

Research on infections processes occupied a significant place in experimental pathomorphology:
brucellosis (M. B, Ariel), bone tuberculosis (M, E, Mandelshtam and A. N, Chistovich), intestinal infections
(A. A, Valdman, L. S. Bibikova), poliomyelitis (N, A. Robinzon and others), neuroviral encephalitides (S. M,
Derizhanov), pneumonta (V. D. Tsinzerling and colleagues, B. I. Ugryumov and others), etc. The research
conducted by P, P, Dvizhkov and colleagues on labor pathology and that conducted by N. A, Kraevsky and
colleagues on radiation sickness also deserves mention,

The pathogenic trend united pathologic morphology with experimental pathology, physiology and blo-
chemistry and led to complex research, using histochemistry, electron microscopy and analytical roentgeno-
graphiy. As an example of such complex research, we cite the works studying connective tissue (A, I, Strukov,
G. V. Orlovskaya), which are of great help in explaining the changes of this tissue which occur with rheumatism,

The outline of research which we have presented gives some idea of the great progress and scope achieved
by experimental blology and medicine during the past forty years, Soviet science rapidly recovered from the
serlous damage dealt by the Fasclst fnvasion and was of great help to the country during the years of the Great
Natlonal War, . This progress was made possible through the great popular respect and support enjoyed by Soviet
sclence and.because of the constant attention given Soviet scientists by both the Communist Party and the Soviet
government, ‘ -

The continual progress of Soviet science during the past forty years has been due to the fact that Soviet
scientists are directed in their research by the most advanced philosophy — the philesophy of dialectic materialism.

The progress which our'i:ountry has made durfng these forty years in experimental medicine and blology
guarantees an even greater and more vigorous development of science {n the future,

1170



