
F I F T Y  Y E A R S  OF  S O V I E T  E X P E R I M E N T A L  B I O L O G Y  AND M E D I C I N E  

The Great  October  Socialist  Revolution took place 50 years  ago. It marked the beginning of a new 
epoch in the h is tory  of mankind, the date of bir th  of the f i r s t  socia l is t  state in the world. 

The v ic tory  of the socia l is t  revolution laid the foundations for  the rapid development of Soviet 
science.  

Russian biology and medicine before the October Revolution had many scientific achievements of 
world-wide importance to its name, and even today the work of I .M.  Sechenov and I. P. ~Pavlov, of I. I. 
Mechnikov and K. A. Timiryazev ,  of S. P. Botkin and N. I. Pirogov has not lost its importance.  However, 
the mate r ia l  basis  and opportanities fo r  l a rge - sca le  experimental  r e sea rch  were  res t r ic ted  to a few un iver -  
si t ies:  the Mili tary Medical Academy, and the only r e sea rch  c e n t e r - t h e  Institute of Experimental  Medicine. 
By the 1920s the young Soviet republic had begun to take steps for  the development of science:  new higher  
educational establ ishments  had been opened, including some in the national republics,  and a network of 
r e sea rch  laborator ies  and institutes was crea ted:  the Institute of Exper imental  Biology (Narkomzdrav),  
the Institute of Physiology (Narkompros),  the Labora tory  of Experimental  Biology at the Zoological Gardens,  
the Labora tory  of Experimental  Zoology and Morphology of the Academy of Sciences of the USSR, the 
Institute of Experimental Morphogenesis (Narkompros), the Medico-Biological Institute (Narkomzdrav)and 
others. During this period the physiological school of I. P. Pavlov and the pharmacological school of 
N. P. Kravkov flourished, and new trends in science were set by the eminent physiologists N. E.Vvedenskii 
and A. A. Ukhtomskii, A. F. Samoilov, I. S. Beritashvili, L. A. Orbeli, K. M. Bykov, L. S. Shtern; the 
pathologists A. I. Abrikosov, N. N. Anichkov, A. A. Bogomolets', I. V. Davydovskii, and A. D. Speranskii; 
the biochemists A. N. Bakh, V. S. Gulevich, E. S. London, and A. V. Palladin; the biologists M. M. Zava- 
dovskii, A. A. Zavarzin, N. K. Kol'tsova, and D. P. Filatov; and the oncologist N. N. Petrov. These trends 
largely determined the path of development of Soviet experimental biology and medicine. 

In the 1930s, when considerable progress had been made in the national economy, scientific oppor- 
tunities grew sharply. Many new universities, medical schools, and agricultural institutes were established, 
and the largest scientific center for that time was organized-the A. M. Gor'kii All-Union Institute of 
Experimental Medicine, subsequently serving as basis for creation of the Academy of Medical Sciences of 
the USSR. Investigations in the field of experimental biology and medicine were extended, the number of 
scientific research workers in this field was considerably increased, the scope of subjects studied was 
expanded, and the technical level of investigation was raised. A new journal was needed for providing 
constant information and improving the exchange of experience, and in 1936 our journal-the "Bulletin of 
Experimental Biology and Medicine~-beganto appear. In the subsequent 30 years it has published short 
reports describing investigations in most branches of experimental biology and medicine. 

Within the scope of this paper it is impossible to give a full account of even the most important 
advances in such a wide field. Only a brief survey of the main advances can be attempted, based mainly 
on mater ia l  published in this journal. 

In the physiology of the 1930s the study of higher nervous activity developed. During this period the 
principles governing format ion of conditioned connections,  including, in conditions of f ree  behav io r - t he  
nature of internal inhibition, and other vital  questions of c o r t i c a l d y n a m i c s - w e r e s t u d i e d  by P. K. Anokhin, 
1~. A. Asratyan,  P. S. Kupalov, and many others .  Mechanisms of format ion of neuroses  and experimental  
t rea tment  of dis turbances of higher nervous activity were investigated by I . P .  Pavlov 's  co l labora tors  
(A. G. Ivanov-Smolcnskii ,  M. K. Petrova,  and others).  

The role of the higher levels of the cent ra l  nervous sys t em in compensation of disturbed functions 
was demonst ra ted  by E. A. Asra tyan in a number  of r e sea rches .  Investigations establishing the condit ioned- 
reflex mechanisms of regulation of the activity of internal organs were widely developed (K. M. Bykov and 
co-workers ) .  Original work, not conforming to the c lass ica l  concepts,  was ca r r i ed  out by I. S. Beri tashvil i  
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to study complex  f o r m s  of an imal  behav ior .  The study of many  m a j o r  p rob lems  in physiology of the nervous  
s y s t e m  was  cons iderab ly  widened and intensified.  P a r a b i o s i s  and the dominant  (A. A. Ukhtomski i ,  L. A. 
V a s i l ' e v ,  A. N. Magnitskii) ,  the adap t ive- t rophic  function of the sympathe t ic  nervous  s y s t e m  (L. A . O rb e l i  
and co -worke r s ) ,  the genera l  p r inc ip les  governing the physiology of the cen t r a l  nervous  s y s t e m  (I. S. 
Ber i t ashv i l i ,  N. A. Rozhanskii) ,  impor tance  of theblood -b ra in  b a r r i e r  fo r  act ivi ty  of the cen t ra l  nervous  
s y s t e m  (L. S. Shtern and c o - w o r k e r s ) ,  the humora l  t r a n s m i s s i o n  of exci tat ion (A. F.  Samoilov,  A. V. 
Kibyakov) - t h e s e  by no means  comple te  the l is t  of l a n d m a r k s  of p r o g r e s s  in the physiology of the nervous  
sy s t em.  Phys i cochemica l  invest igat ions were  c a r r i e d  out in the field of genera l  physiology (D. N. Nasonov, 
D. L. Rubinshtein). 

Soviet theories of the physiology of the sense organs began to develop during this same period (L. S. 
Andreev, G. V. Gershuni, S. V. Kravkov, A. V. Lebedinskii, and others). An important place is occupied by 
the physiology of digestion, extensively studied by I. P. Razenkov and co-workers in collaboration with 
morphologists (Yu. M. Lazovskii, K. M. Bykov and co-workers, A. N. Bakuradze, G. V. Fol'bort and others). 
In these investigations not only were the physiological principles of neuro-humoral regulation of the secre- 
tory and motor functions of the gastro-intestinal tract established, but clinically important data were 
obtained on the specif ic  p r o p e r t i e s  of d igest ion in man.  The physiology of nutr i t ion and of genera l  m e t a -  
bo l i sm  was ac t ive ly  studied (N. N. Shaternikov and others) .  

The m e c h a n i s m s  of regula t ion of the c i rcu la t ion  were  studied with succes s  by V. V. Pa r in ,  who 
descr ibed  fo r  the f i r s t  t ime  re f l ex  connections between the pulmonary  and sys t emic  c i rcu la t ions ;  by A. I. 
Smirnov,  A. A. Zubkov and o thers ,  who invest igated the regulat ion of ca rd iac  act ivi ty;  by M. E. Marshak ,  
who studied regulat ion of the c i rcu la t ion  in va r ious  conditions of v i ta l  act ivi ty;  and by G. P. Konradi ,  who 
invest igated the pe r iphe ra l  tone of the blood v e s s e l s ,  and so on. 

The c o m p a r a t i v e  physiological ,  evolut ionary  line of invest igat ion developed in the 1930s. P r o b l e m s  
concerning the phylogenesis  and ontogenesis  ofh igher  nervous  act ivi ty  of individual functions and genera l  
p r inc ip les  governing phylogenetic development  of o rgan i sms  began to be invest igated in va r ious  l abora to r i e s  
f r o m  or iginal  standpoints and in different  objects  (L. A. Orbel i ,  P.  K. Anokhin, D. A. Biryukov,  L. G. 
Voronin,  A. G. Ginets inski i ,  Kh. S. Koshtoyants ,  E. M. Kreps ,  I. A. Arshavsk i i ,  A. A. Volokhov, A. A. 
Markosyan) .  An ecological  movemen t  appeared  in physiology (A. D. Slonim). 

During the Second World War ,  despi te  difficult condit ions,  scientif ic  r e s e a r c h  in physiology con-  
tinued. I t  was  d i rec ted  toward the solution of p rob lems  of providing aid for  the country  and fo r  the Armed  
F o r c e s .  Impor tan t  r e s e a r c h  was done on the t r e a t m e n t  of shock and blood loss ,  r e s to ra t i on  of d is turbed 
functions a f te r  injury,  the r e p a i r  and graf t ing of t i s sues ,  ne rve s ,  and so on. 

In the p o s t - w a r  y e a r s  physiological  r e s e a r c h  was es tabl i shed at a higher  level .  P r o b l e m s  in higher  
nervous  act ivi ty  and c o r t i c o - v i s c e r a l  re la t ionships  began to be studied in c lose  connection with cl inical  
p rac t i ce ,  and expe r imen ta l  data  provided a bas i s  fo r  hypotheses  of the pathogenesis  of m a n y d i s e a s e s .  New 
advances were  made in the study of the in te rocep to r s ,  the i r  cen t ra l  r epresen ta t ion ,  and the i r  ro le  in the 
regula t ion of var ious  physiological  functions (V. N. Chernigovski i  and c o - w o r k e r s ,  I. A. Bulygin, and others) .  
Mechanisms  of condi t ioned- re f lex  act ivi ty  began to be studied by e lec t rophys io log ica l  methods as  wel l  as by 
the c l a s s i ca l  methods 0VI. N. Livanov,  V. S. Rusinov,  A. B. Kogan, and o thers) .  The impor tance  of a scend-  
ing influences on the c e r e b r a l  cor tex ,  the study of which began in the USSR in the 1930s, occupied the cen te r  
of at tention of Soviet physiologis ts  invest igat ing the physiology of the r e t i cu l a r  fo rmat ion .  Microphys io log-  
ical  invest igat ions of the fundamental  nervous  p r o c e s s e s  have undergone intensive development  in recen t  
y e a r s  (D. S. Voronin,  P. G. Kostyuk,  A. I. Roitbak, A. B. Kogan, A. I. Shapovalov, etc.) .  

The b iomechanics  of movemen t s ,  c r ea t ed  in the 1920s by N. A. Bernshte in ,  and the idea of the i r  con-  
t r o l  which he developed in the 1940s, were  impor tan t  ach ievements  in the applicat ion of m a t h e m a t i c a l  
methods to physiology,  a t rend which achieved popular i ty  a f te r  cyberne t ics  became  a recognized sc ience .  
I. P.  Pav lov ' s  concepts  of m e c h a n i s m s  of se l f - regu la t ion  in eve ry  sy s t em,  or iginal ly  der ived f r o m  I. M. 
Seehenov, were  the prototype of the ideas of cyberne t ics  in physiology; P. K. Anokhin 's  conception of r e c i p -  
roca l  a f ferent  impulses  as an essen t i a l  pa r t  of any action providing a contro l  over  its p e r f o r m a n c e  was 
conf i rmed  by modern  neurocyberne t i c s .  

The field of study in the physiology of the c i rcu la t ion  was cons iderab ly  broadened.  Tradi t iona l  
approaches  to the p r o b l e m  of regulat ion of the genera l  and regional  c i rcu la t ion  (G. P. Konradi .  M. E. 
Marshak ,  G. I.  Mchedlishvil i ,  M. G. Udel 'nov,  V. M. Khayutin) began to be supplemented by exper imen ta l  

1140 



and clinical studies of hemodynamics. New techniques made the physiological analysis of many problems 
of the circulation possible, as a result of investigation of healthy and sick persons (E. B. Babskii, V. V. 
Parin, L. L. Shik and others). The physiology of respiration was developed by M. E. Marshak, M. V. 
Sergievskii, L. L. Shik and others. Considerable attention was paid to the study of respiration during 
physical work and in sport, the study of hypoxia and hypothermia, and investigation of the mechanisms of 
origin of respiratory failure. 

Pathological physiology, as an independent discipline, was created in the USSR with the support of 
I.P. Pavlov. Important roles were played in its development by A. A. Bogomolets' and S. I. Cheehulin. 

The school of A. A. Bogomolets' occupies an outstanding place in the history of Soviet theoretical 
medicine. The range of its scientific research was unusually wide. It included the study of constitution, of 
the role of active mesenchyme in physiological processes, the problem of reactivity of the organism (N. N. 
Gorev, N. N. Sirotinin), experimental oncology (R. E. Kavetskii and I. I. Neiman), and endocrinology (L. R. 
Perel' man). It was A. A. Bogomolets' who, long before the work of Selye, demonstrated for the first time 
the role of the adrenals in reactions of the body to an external stimulus. The work of N. A. Fedorov, O. S. 
Glozman, Ya. G. Uzhanskii, and D. I. Gol'dberg was of great importance to the elucidation of problems in 
experimental hematology and blood transfusion. 

An important role in the development of Soviet pathology and pathophysiology was played by A. D. 
Speranskii's school. Speranskii developed the Soviet concept of "nervism" and developed a nneurotrophic" 
theory in pathology. He demonstrated the important role of the nervous system in the development of 
pathological processes of widely different origin, and in specific and nonspecific resistance. He segregated 
research into the mechanisms of disease, recovery, and treatment into special subdivisions of general 
pathophysiology, and,like Pavlov,he recognized the fundamental importance of experimental therapy as a 
method of investigation of pathological processes. A.D. Speranskii established standard forms of develop- 
ment of pathological processes and demonstrated for the first time the important role of the hypothalamus 
in their genesis. Speranskii's ideas developed fruitfully and productively in the researches of his many 
pupils and followers (A. Ya. Alymov, M. L. Borovskii, V. S. Galkin, S. I. Lebedinskaya, I. A. Pigalev, A.A. 
Solov'ev, A. M. Chernuidl, A. Yu. Bronovitskii, O. Ya. Ostryi, D. F. Pletsityi, S. I. Frankshtein, G. N. 
Kryzhanovskii, and others). 

Soviet pathologists, in their work, paid great attention to the analysis of general pathophysiological 
problems-the theory of disease, etiology, and pathogenesis (A. A. Bogomolets', P. D. Gorizontov, I. V. 
Davydovskii, I. R. Petrov, A. D. Speranskii, G. P. Sakharov, S. S. Khalatov); special theoretical and experi- 
mental investigations were devoted to the study of mechanisms of recovery (A. D. Speranskii, S. M. 
Pavlenko, A. M. Chernukh, and others), and also to processes of compensation of disturbed functions after 
various pathological processes. The development of clinical physiology, especially in recent years (hl. I. 
Grashchenkov, V. V. Parin, etc.), with many points of contact with pathological physiology, has consider- 
ably facilitated analysis of problems in pathogenesis and recovery in various pathological states. Work on 
the reproduction of pathological processes and of human diseases as experimental models has been of 
great importance for the development of research into experimental therapy (N. V. Lazarev, P. I. Remezov, 
G. N. Pershin, D. S. Sarkisov). 

In the subsequent period all the main subdivisions of pathological physiology have been intensively 
developed. An important contribution to the theory of allergy was made by the work of A. D. Ado, G. P. 
Sakharov, N. N. Serotinin, and A. N. Gordienko. The pathophysiology of inflammation has been studied by 
A. A. Bogomolets', D. E. Al'pern, V. V. Voronin, I. A. Oivin, A. M. Chernukh, and others; the pathology 
of metabolism and endocrine regulation by N. N. Anichkov, S. G. Genes, L. M. Gol'ber, S. M. Leites, I. M. 
Neiman, G. P. Sakharov, S. S. Khalatov, A. M. Charnyi, N. T. Shutova, and others; the problem of nerve 
nutrition and nerve degeneration has been investigated not only by A. D. Speranskii, but also by A. V. 
Lebedinskii, N. N. Zaiko, S. M. Pavlenko, A. V. Tonkikh, and others, the pathology of infections was 
studied by A. D. Ado, A. M. Chernukh, Kh. Kh. Planel'es, G. N. Kryzhanovskii, V. V. Mikhailov, and 
others, and the pathophysiology of fever received a detailed examination from P. N. Veselkin. 

In recent years a new branch of pathological physiology-reanimatology, or the science of resuscita- 
tion-has developed rapidly. Preparatory studies were made by F. A. Andreev, P. N. Bakhmet'ev, and 
A. A. Kulyabko, and an important contribution was made by S. S. Bryukhonenko, who must be credited with 
priority for creation of the artificial circulation technique which is now extensively used in clinical 
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prac t i ce .  Reanimato logy  has developed v e r y  g rea t ly  in r ecen t  y e a r s  as a r e su l t  of the work  of V. A. 
Negovski i  and c o - w o r k e r s ,  I. R. Pe t rov  and c o - w o r k e r s ,  V. D. Yankovskii ,  and o thers .  

R e s e a r c h  into p rob lems  concerned  with shock,  blood loss ,  co l lapse ,  burns  and anoxia a re  of g rea t  
impor tance  for  med ica l  p rac t ice .  These  p rob l ems  have been invest igated by the pathophysiologis ts  I. R. 
Pe t rov ,  N. N. Serotinin,  N. A. Fedorov ,  and many  o thers ,  and also by physiologis ts ,  morphologis t s ,  and 
cl inicians .  

The pathology of the co rona ry  c i rcula t ion,  of hyper tens ion  and a t h e r o s c l e r o s i s  has  been  widely 
studied. The ro le  of d i s tu rbances  of lipid m e t a b o l i s m  in these  d i s ea se s  has been c lar i f ied  by the work  of 
N. N. Anichkov and S. S. Khalatov,  N. T.  Shutova, and o thers .  V . V .  Pa r in  and c o - w o r k e r s ,  A. I. Smirnov,  
S. V. Andreev,  P. Z. Meerson ,  M. E. Raiskina ,  B. M. Fedorov and o thers  have made extensive invest iga-  
gations of the pathophysiology of the hea r t  (hyperfunetion, m y o c a r d i a l  infarct ion,  myocard i t i s ,  a r r h y t h m i a s ,  
etc .). 

The ef fec ts  of exposure  of the body to va r ious  phys ica l  f a c t o r s  (e lectr ic  cu r ren t ,  ionizing radiat ion,  
e l ec t romagne t i c  f ie lds ,  u l t r a -h igh  f requency  c u r r e n t s ,  u l t rasound,  and so on) have r ecen t ly  acquired  
spec ia l  impor tance .  They have been studied by P.  D. Gorizontov,  N. M. Liventsev,  I .  R. Pe t rov ,  I. A. 
Piontkovski i ,  N. L. Gurvich,  G. L. F r e n k e l ' ,  and o the rs .  

The m e c h a n i s m s  of development  of edema have been studied by  Ya. A. L a z a r i s ,  R. Yu. Loog, B. I.  
Mazhbich,  V. I.  Oivin, B. M. Sagalovieh,  and o the rs .  

In connection with the demands  of c a r d i o v a s c u l a r  s u r g e r y  and rean imato logy ,  inc reas ing  attention 
has been paid to the invest igat ion of hypo the rmia  (I. R. Pe t rov ,  V. A. Negovski i ,  P.  M. Starkov,  V. A. Bukov, 
E. V. Gubler ,  and others) .  

Soviet b iochemis t s  have achieved cons iderab le  succes s .  The leading Soviet b iochemis t s  A. N. Bakh, 
A. N. Be loze r sk i i ,  A. E.  Braunshte in ,  G. E. Vlad imi rov ,  V. S. Gulevich, B. I. Zb{trskii, S. R. Mardashev ,  
A. I.  Opar in ,  V. N. Orekhovieh,  A. V. Pal ladin,  S. S. Salazkin,  S. E.  Sever in ,  V. A. Enge l 'ga rd t ,  N. A. 
Yudaev, and o thers  have c a r r i e d  out impor tan t  invest igat ions,  many  of the r e su l t s  of which have been 
desc r ibed  in the pages  of "Bullet in of Expe r imen ta l  Biology and Medicine."  

In 1937 the f i r s t  r e p o r t  (by A. E. Braunshte in  and M. G. Kr i t sman)  of a new m e c h a n i s m  of amino 
acid fo rmat ion  by i n t e rmo lecu l a r  t r a n s f e r  of an amino group was published in our journal .  This  a r t i c le  
had a t r emendous  influence on the development  of r e s e a r c h  in the f ield of amino acid me tabo l i sm.  This 
m e c h a n i s m  of amino-ac id  b iosynthes is  by t r ansamina t ion  was found to be un iversa l  in the animal  world.  
Since that  t ime  eve ry  y e a r  many  a r t i c l e s  on t r ansamina t ion  have appeared  in the world l i t e ra tu re .  

D i s c o v e r y  of the enzymic  act ivi ty  of myos in  led to the appearance  of a new t rend of r e s e a r c h  in the 
m e c h a n o c h e m i s t r y  of musc le  (V. A. Enge l ' ga rd t  and M. N. Lyubimova).  

Invest igat ions  have been c a r r i e d  out to study the nature  and ro le  of h igh -ene rgy  compounds in phys io-  
logical  functions,  and the m e t a b o l i s m  of prote ins  and amino acids ,  l ipids,  ca rbohydra t e s ,  and m i n e r a l  sub-  
s t ances .  In te res t ing  work  has been c a r r i e d  out on the b i o c h e m i s t r y  of the nervous  s y s t e m  (A. V. Palladin,  
G. K h . ~ u n a t y a n ,  P.  G. Kometiani) ,  d i s tu rbances  of var ious  types of m e t a b o l i s m  in pathological  s ta tes  
(V. S. I I ' in ,  S. Ya. Kaplanski i ,  M. F.  Merezhinski i ,  S. E. Severin) ,  and hormona l  regulat ion (A. M. Utevskii ,  
N. A. Yudaev). Severa l  impor tan t  invest igat ions have been c a r r i e d  out in the p r epa ra t i ve  c h e m i s t r y  of 
pro te ins  and other  biological ly  impor tan t  subs tances  (S. R. 1Viardashev, V. N. Orekhovich),  the b iochemis t ry  
of nutr i t ion (A. A. Pokrovski i )  and analyt ica l  b i o c h e m i s t r y  as applied to cl inical  l abo ra to ry  invest igat ions 
(V. S. Asat iani) .  P a r t i c u l a r  attention has  been paid to the b iochemis t ry  of mal ignant  neop lasms  and m e t a -  
bolic d i s tu rbances  in mal ignant  t umors  (I. B. Zbarsk i i ,  V. S. Shapot). In te res t ing  work  has  been c a r r i e d  
out to study the b iochemica l  role  of imidazol  compounds (S. E. Severin)  and a lso  work  on mueopo ly saech a r -  
ides (S. M. Byqhkov), nucleic acids (S. S. Debov),  and the b i o c h e m i s t r y  of m u s c l e s  (I. I .  Ivanov and D. L. 
Fe rdman) .  Soviet  r e s e a r c h  has  laid the foundations of b ioenerge t ics  (V. A. Enge l ' ga rd t ,  V. A. Be l i t se r ) .  

Soviet pha rmaco logy  has developed in many  d i rec t ions .  The examinat ion of p rob lems  concerned with 
the effect  of pha rmaco log ica l  agents  on higher  nervous  act ivi ty ,  the study of the m e c h a n i s m s  of act ion of 
na rco t i c s ,  seda t ives ,  and ana lges ics ,  and the invest igat ion of chol ingergic  and adrenerg ic  mechan i sms  in the 
act ion of pha rmaco log ica l  agents were  of pa r t i cu l a r  impor tance  to expe r imen ta l  biology and medicine.  
R e s e a r c h  into the pharmaco logy  of ca rd iac  glucosides ,  ho rmones  and v i t amins ,  and subs tances  of plant 
or igin developed successfu l ly .  The study of the toxic p rope r t i e s  of snake venom was the subject  of a num-  
b e r  of invest igat ions.  
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Grea t  at tention has been paid to the development  of chemotherapy ,  which has become an e x t r e m e l y  
impor tan t  and independent subdivis ion of pharmacology ,  and to the s e a r c h  fo r  new chemotherapeut ic  sub-  
s t ances ,  including those act ive  agains t  p a r a s i t e s .  P r o b l e m s  in genera l  pharmaco logy  and toxicology have 
been success fu l ly  solved,  and spec ia l  at tention has been paid to the study of the re la t ionship  between s t r u c -  
ture  and effect  of pha rmaco log ica l  agents .  

In this journal  a lone during the las t  30 yea r s  more  than 600 papers  on pharmaco logy  have been 
published.  Impor tan t  contr ibut ions to the development  of pharmaco logy  in the Soviet  Union have been made 
by V. V. Savich, S. V. Anichkov, V. V. Zakusov,  V. M. Kara s ik ,  M. D. Mashkovski i ,  M. N. Nikolaev, M. L. 
Belen 'k i i ,  G. N. Pe r sh in ,  and o the rs .  

Since the t ime of I. I. Mechnikov, immunology has been a t radi t ional  f ield of act ivi ty  in Russ ian  
biology and medic ine .  The work of such outstanding Soviet sc ien t i s t s  as V. A. Barykin ,  A. A. Bogomole ts ' ,  
N. F.  Gamaleya ,  D. K. Zabolotnyi,  P. F.  Zdrodovski i ,  L. A. Z i l ' be r ,  S. I. Zlatogorov,  and I. I. Kr iehevsk i i  
in this field is well  known. In the y e a r s  of Soviet ru le ,  and pa r t i cu l a r ly  recent ly ,  the number  of groups 
studying p rob lems  in immunology and microb io logy  has inc reased  and new scient i f ic  r e s e a r c h  inst i tutes  
have been c rea ted .  The num ber  of a r t i c l e s  published, both in the spec ia l ized  journals  and in the appropr ia t e  
sect ion of the Bulletin of Exper imen ta l  Biology and Medicine, has increased  cons iderably .  Without d i s -  
cuss ing  work  in the more  spec ia l ized  subdivis ions,  we may  mention m e r e l y  the main  t rends  of r e s e a r c h .  

P r o b l e m s  in genera l  immunology have been tackled by the study of immunologic  reac t iv i ty ,  of the b io -  
synthes is  of antibodies (at the ce l lu la r  and subce l lu la r  levels) ,  and the m e c h a n i s m  of the i r  action. The 
physical  c h e m i s t r y  of immune globulins has been studied in detail ,  and much has been learned of the sub-  
mo lecu la r  s t ruc tu re  of ant ibodies.  

P r o g r e s s  in genera l  immunology has been a s s i s t ed  by the c rea t ion  and rapid  development  of immuno-  
c h e m i s t r y  and immunomorphology,  and a lso  by the intensive development  of immunologic methods.  P r o -  
g r e s s  in fundamental  invest igat ions has paved the way for  the study of homotransplanta t ion  of o rgans  and 
t i s sues ,  of autoimmune d i s ea se s ,  of a l lerg ic  p r o c e s s e s ,  and to the study of radia t ion s i ckness  and has 
provided new opportuni t ies  fo r  c a n c e r  r e s e a r c h .  P r o b l e m s  in spec ia l  immunology have p r o g r e s s e d  main ly  
in connection with improvemen t s  in methods of vaccinat ion,  immunodiagnosis ,  s e r o t h e r a p y  and s e r o p r o -  
phylaxis .  In r ecen t  y e a r s  r e s e a r c h  in noninfectious immunology has been conducted on an eve r  inc reas ing  
sca le  in the Soviet Union (P. N. Kosyakov,  G. I. Abelev,  O. E. Vyazov).  

R e s e a r c h  into exper imen ta l  0ncology, re f lec ted  in a r t i c l e s  published in our journal ,  has advanced in 
s e v e r a l  d i rec t ions .  Grea t  attention has been paid to the study of chemica l  ca rc inogens ,  and espec ia l ly  to 
de te rmina t ion  of the poss ib i l i ty  of the i r  appearance .  In this field the work  of L. M. Shabad, one of the 
p ioneers  and founders  of this b ranch  of expe r imen ta l  oncology, is widely known. Many invest igat ions have 
been c a r r i e d  out to detect  carc inogenic  subs tances  in nature  and to d i s cove r  chemica l  subs tances  p o s s e s s -  
ing carc inogenic  p rope r t i e s .  

The impor tance  of v i ru s e s  in the et iology of t umor s  has been the subject  of many  invest igat ions .  This  
line of r e s e a r c h  has been developed with good r e su l t s  by L. A. Z i l ' b e r  and c o - w o r k e r s .  A number  of new 
v i r u s e s  playing a role  in the genesis  of mal ignant  neop lasms  in an imals  have been d i scovered .  The p r e v i -  
ously held view of the s t r i c t  spec ies  speci f ic i ty  of the oneogenie v i r u s e s  has been d isproved,  and the s i m i l -  
a r i t y  of the effect  following admin is t ra t ion  of the same  v i rus  to an imals  of d i f ferent  spec ies  has been d e m o n -  
s t ra ted  (L. A. Z i l ' be r ,  G. Ya. Svet-Moldavski i ,  and others) .  Many impor tan t  invest igat ions have been 
c a r r i e d  out to study the pathogenesis  and nature  of l eukemias ,  and the poss ibi l i ty  of the i r  expe r imen ta l  r e -  
production (V. M. Be rgo l ' t s ,  B. A. Lapin, N. P. Mazurenko).  

Impor tan t  work  on the b iochemis t ry  of t umors  has been undertaken in the l abo ra to ry  d i rec ted  by B. 
I. Zbarsk i i ,  and on the cul ture  of mal ignant  cel ls  and t i s sues  in A. D. T imofeevsk i i ' s  l abora to ry .  Special  
invest igat ions have shown the impor tance  of the nervous  s y s t e m  in the growth p r o c e s s e s  of t umors  (M. K. 
Pe t rova ,  R. E. Kavetski i ,  S. I. Lebedinskaya,  etc.) .  Much work  has been devoted to the detect ion of auto-  
immune reactions during growth of malignant tumors by 'the identification of a specific cancer antigen in 
tumors (L. A. Zil'ber and co-workers, G. I. Abelev, V. V. Gorodilova, I. N. Maiskii and co-workers~. Th,e 
results of these investigations were published in this journal. 

Detection of a specific cancer antigen facilitated the development of research into antitumor immunity. 
The results of these investigations resulted in the differentiation of transplantation immunity from specific 
cancer immunity and demonstrated the role of immunologic reactions in the pathogenesis of malignant 
disease and, in particular, in the processes of metastasization. 
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The chemothe rapy  of t u m o r s  has developed cons iderab ly  during r ecen t  y e a r s .  Many new c h e m o -  
therapeut ic  an t i tumor  p repa ra t ions  have been suggested,  and the m e c h a n i s m s  of act ion of d i f ferent  ant i -  
t umor  p repa ra t ions  have been studied (L. F.  Lar ionov,  M. M. Maevski i ,  etc.) .  

In the 1920s, and e spec ia l ly  in the 1930s, intensive development  of ce r t a in  b ranches  of expe r imen ta l  
biology b e g a n - e x p e r i m e n t a l  endocrinology,  embryology ,  the study of pos tembryonic  development  and 
regenera t ion ,  and so on. An outstanding ro le  in the development  of expe r imen ta l  endocrinology was played 
by M. M. Zavadovski i .  Most  sc ien t i s t s  who have worked and who a re  s t i l l  working in the f ield of endo- 
cr inology a re  pupils of his (L. Ya. Blyakher ,  P.  A. Vunder,  Ya. M. Kabak,  V. F. Lar ionov,  E.  V. Pavlova,  
A. L. Paducheva,  I .  A. Eskin,  etc.) .  The 1920s and 19~0s a lso  saw frui t ful  developments  in the study of the 
p rob l em of the re la t ionship  between hormones  and the development  of va r ious  s igns.  At the end of the 
1930s, M. M. Zavadovski i  enunciated the pr inciple  of , p l u s - m i n u s  in te rac t ion , ' an t i c ipa t ing  the concept  of 
the feedback regula t ion of re la t ionships  between the endocrine glands and organs .  La t e r  a method of in-  
c r ea s ing  fe r t i l i ty  by admin is t ra t ion  of p i tu i ta ry  hormone  to an imals  was developed,  and has  become widely 
used in p rac t i ca l  l ives tock  fa rming .  

After  the Second World War ,  Soviet sc ien t i s t s  continued to make  p r o g r e s s  with the study of i n t e r -  
action between the endocrine glands,  the analys is  of m e c h a n i s m s  of hormone  action, and the study of n e u r o -  
humora l  re la t ionships  (B. V. Aleshin, A. A. Voitkevich,  N. I .  Lazarev ,  N. A. Yudaev, etc.) .  Cons iderable  
attention was paid to the study of m e c h a n i s m s  of cel l  division.  Following his invest igat ions of cel l  division,  
A. G. Gurvich in 1922 descr ibed  mitogenet ic  r ays  which s t imula te  cell  division. Recently,  invest igat ions have 
been concent ra ted  around the p rob l em  of inhibition of ce l l  divis ion by va r ious  f ac to r s  (S. Ya. Zalkind, I. A. 
Utkin, G. S. Strel in,  etc.) ,  the effect  of ho rmones  and the nervous  s y s t e m  on cel l  division,  and the diurnal  
rhy thm of cel l  divis ion and assoc ia ted  p r o c e s s e s  of nucleic acid synthes is  (I. A. Alov, V. N. Dobrokhotov,  
L. N. Zhinkin, S. Ya. Zalkind, etc.) .  F . M .  Lazarenko  has c a r r i e d  out impor tan t  work  on t i s sue  cul ture  
in vivo.  

Af ter  its foundation in the 1920s, expe r imen ta l  embryo logy  has made cons iderable  p r o g r e s s .  The 
number  of published papers  on development  of the eye and l imbs  has been pa r t i cu l a r ly  grea t .  The founda-  
t ions of expe r imen ta l  c o m p a r a t i v e  morphology  were  laid by D. P. F i la tov.  His pupils (T. A. Detlaf ,  G. V. 
Lopashov,  V. V. Popov, etc.) ,  continuing the f rui t ful  s tudy of p rob lems  of embryonic  development ,  have 
cons ide rab ly  widened the range  of objects  invest igated (mammal s ,  f i shes) .  Many of the i r  invest igat ions 
have been published in the pages of our  journal .  

Soviet sc ien t i s t s  have fo rmula ted  new concepts  of r egenera t ion  of organs  and of his togenet ic  p r o -  
c e s s e s  during r egene ra t ion  of inve r t eb ra te s  and lower an imals  (N. V. Nasonov and c o - w o r k e r s ,  P.  G. 
Svetlov, L. Ya. Blyakher  and his pupils,  M. A. Vorontsova ,  B. P. Tokin). Much at tention has been paid to 

I . .  

the r e s to r a t i on  of lost  r egene ra t ive  power  (L. V. Po lezhaev ,  ~ .  E. Umansk~ ,  etc.) .  Ideas that  r egenera t ion  
of o rgans  in m a m m a l s  and man is imposs ib le  have been rev i sed ,  and invest igat ions have been conducted to 
study methods of r egenera t ion  and the effect  of var ious  conditions influencing them (M. A. Vorontsova ,  
L. D. Liozner ,  V. P.  Mikhailov, B. P.  Tokin, S. I .  Shchelkunov, etc.) ,  the connection between asexual  r e p r o -  
duction and regenera t ion ,  and a lso  his togenet ic  p r o c e s s e s  taking place during regenera t ion .  Some of the 
m o r e  impor tan t  of these  invest igat ions have been published in our  journal .  

Transp lan ta t ion  p rob l ems  have constant ly  a t t rac ted  the at tention of inves t iga to rs .  The number  of 
pape r s  in this f ield has  inc reased  cons iderab ly  in r ecen t  y e a r s .  Many invest igat ions,  a la rge  propor t ion  of 
which have been published in our journal ,  have been devoted to the p rob lem of overcoming  t i s sue  incom-  
pat ibi l i ty  during homotransplanta t ion .  Methods have been worked out fo r  inc reas ing  the  t ime  of su rv iva l  of 
the graf t ,  and the f ac to r s  causing re jec t ion  of homograf t s  have been studied ~ I .  I .  Efimov,  E. A. Zotikov, 
A. G. Lapchinski i ,  A. Ya. Fr idenshte in ,  etc.) .  

An extensive  s e r i e s  of invest igat ions has  been c a r r i e d  out in the field of exper imenta l  embryology .  
Mechanisms  of neuronal  development ,  s t age - spec i f i c  f ac to r s ,  the action of va r ious  toxic subs tances  on 
development  of the embryo ,  and the sens i t iv i ty  of the embryo  to these  agents  at var ious  s tages  of e m b r y o -  
genes is  have been invest igated (P. G. Svetlov, O. E.  Vyazov,  A. P. Dyban, etc.) ,  and the impor tance  of the 
p ro tec t ive  media  and m e m b r a n e s  of the fetus in these  p r o c e s s e s  has been  examined (B. P.  Tokin). 

Numerous  invest igat ions have been c a r r i e d  out to study the effect  of va r ious  ex te rna l  env i ronmenta l  
f ac to r s  on the development  of an imals  (P. G. Svetlov, B. A. Kudryashov,  V. F.  Lar ionov,  P. V. Makarov,  
etc.) ,  and espec ia l ly  the effect  of radiat ion.  
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The time when our journal  was founded (1936) coincided with the rapid development of genetics in 
general  and of medical  genetics in par t icular ,  in the Soviet Union, At that t ime the center  fo r  theoret ical  
genetics in the USSR was the Institute of Experimental  Biology of the Minis t ry of Health of the USSR, 
founded and directed by N. K. Kol ' t sov.  Medical genetics,  founded in the USSR by S. N. Davidenkov and S. 
G. Levit,  was mos t  widely developed at the Medico-Genetic Institute and the Gor 'ki i  All-Union Institute of 
Experimental  Medicine (VIEM). The resul ts  of these investigations by geneticists  have been published in 
our journal  f rom its ve ry  f i r s t  numbers .  Since 1936 and until February ,  1967 inclusive, 102 papers  o n  
various aspects  of experimental  genetics have been published in the journal .  

In the prewar  and immediate postwar  years  many ar t ic les  were published in the journal on such 
important  problems in genetics as interact ion between heredi ty  and environment,  mutagenesis  and gene 
s t ruc ture ,  the cytogenetics of Dosophila and of man, and so on. Among authors whose papers have appeared 
in the journal  are  N. P. Dubinin, P. I. Zhivago, M. M. Zavadovskii,  D. Kostov, S. G. Levit, M. E. Lobashev,  
I. A. Rapoport ,  V. V. Sakharov, B. N. Sidorov, and many other genet icis ts .  Their  scientific publications 
were an important  contribution to Soviet genetics ,which had then secured  an important  place in world 
genetics.  An exceptionally interest ing paper published in the journal  was that by N. P. Dubinin (1936) on 
mutations in Drosophila and the effect of position of the genes.  Dubinin's work at that t ime essent ia l ly  
marked the beginning of r e s e a r c h  which has subsequently led to the d i scovery  of the fine s t ruc ture  of genes.  
In 1936-39 the highly important  investigations of M. E. Lobashev, I. A. Rapoport ,  and V. V. Sakharov on 
chemical  mutagenesis  were published in the journal.  These papers ,  along with other,  ea r l i e r  invest iga-  
tions by these workers ,  laid the foundations of genetic r e s e a r c h  which contributed to the d i scovery  of the 
molecular  mechanism of mutations.  In the years  preceding the Second World War,  papers  by P. I. Zhivago 
and by other workers  at the All-Union Institute of Exper imental  Medicine, Khar 'kov University,  and the 
Institute of Experimental  Biology, Minis t ry of Health of the USSR, on the cytogenetics of man, monkeys and 
Drosophila,  were published in the journal.  These studies were of great  technical importance at that t ime. 
Indeed, it can be said that the resul ts  of their  investigations of twins in o rder  to determine the role of 
environment in the manifestat ion of cer ta in  inherited cha rac te r i s t i c s  has not lost its importance even to-  
day. These investigations were published in our journal  in 1936 by workers  f rom the Medico-Genetic 
Institute. 

After the Second World War,papers on experimental genetics once again reappeared in the pages of 
the Bulletin of Experimental Biology and Medicine. They included articles by N. N. Petrov and R. P. 
Martynova, who examined the role of heredity in the origin of malignant tumors, and also articles by N. N. 
Medvedev, I. A. Rapoport, and other investigators on other problems in genetics. Subsequently, however, 
the number of investigations in experimental genetics has fallen considerably. 

In an attempt to overcome this time lag, Soviet geneticists are at present concentrating their efforts 
on tackling the most urgent problems in general and medical genetics (E. F. Davidenkova, A. A. ProkofV- 
eva-Bel'govskaya, V. D. Timakov, etc.). In an attempt to cooperate in finding a solution to this problem, the 
Editorial Board has devoted a separate section of the journal to experimental genetics with a view to 
attracting greater attention of the scientific community to this subject. 

Papers published during recent years in the journal have dear mainly with molecular genetics 
(genetics of bacteria and viruses), the genetics of somatic cells, simulation of heredity diseases, human 
cytogenetics, and so on. 

Among the experimental morphological investigations described in the pages of this journal some 
of the more important have dealt with the study of structure of the nervous system. The work of B. I. 
LavrentVev and his pupils established the basic principles of structure of the autonomic nervous system. 
Many studies have been made of the structure of different parts of the central nervous system, especially 
the brain (S. A. Sarkisov and others). During recent years, great attention has been paid to a closer examina- 
tion of the fine structure of the reticular formation of the brain and of synaptic transmission. Techniques 
of histochemistry and electron microscopy are being increasingly used in these investigations. Consider- 
able space in the journal has been allocated to papers describing the blood supply of different parts of the 
brain, especially the perieellular capillary network (]3. N. Klosovskii and co-workers). The study of the 
receptor apparatus of the vascular system and internal organs has received the closest attention of in- 
vestigations for many years (B. A. Dolgo-Saburov, V. V. Kupriyanov, E. K. Plechkova and others). Thins 
line of research has developed parallel with the systematic study of the physiology of interoception by V. 
N. Chernigovskii's school. 
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E x p e r i m e n t a l  his tology has developed pr inc ipa l ly  as a r e su l t  of the work  of A. A. Zavarz in ,  N. G. 
Khlopin, A. V. R u ~ y a n t s e v ,  B. I .  L a v r e n t ' e v ,  and o ther  Soviet h i s to logis t s .  The appl icat ion of e x p e r i -  
menta l  methods enabled the foundations of evolut ionary  his tology,  an or ig inal  venture  by Soviet sc ience ,  to 
be laid.  

Inves t iga t ions  a s soc ia t ed  with the denatura t ion  theory  of ce l l  injury (the theory  of pa ranec ros i s ) ,  
developed by D. N. Nasonov and V .  Ya. Aleksandrov,  a re  widely known. The  r e su l t s  of a s tudy of the s o r p -  
tion p rope r t i e s  of the cy top la sm a f te r  exposure  to va r ious  injurious agents  have been desc r ibed  in numerous  
pape r s .  I t  should be emphas ized  that this is one of the mos t  de l ica te  methods of detect ing s t ruc tu r a l  
changes in the nucleus and cy top lasm.  

Cons iderable  at tention has been  paid to the sys t ema t i c  study of the s t ruc tu re  of connective t i s sue  and 
collagen,  and the dynamics  of col lagen f ibe r  fo rmat ion ;  to the fine s t ruc tu re  of the e lements  of loose connec-  
t ive t i ssue ,  and so on (V. N. Orekhovieh,  A. A. Tus tanovski i ,  A. I. Strukov, etc.) .  

The study of s t ruc tu ra l  changes  in va r ious  t i s sues  in acute and chronic  radia t ion s ickness  has been a 
f requent  subject  fo r  r e s e a r c h .  

A field of study of pa r t i cu l a r  i n t e re s t  has been the morphologica l  invest igat ion of the pathogenesis  of 
human d i s ea se s  and the i r  compl ica t ions :  a t h e r o s c l e r o s i s  (N. N. Anichkov and co -worke r s ) ,  myoca rd i a l  
infarct ion (A. I. Strukov and c o - w o r k e r s ) ,  defects  of the hear t  va lves ,  hyper tens ion,  peptic u lce r ,  o s t eo -  
mye l i t i s ,  infectious and fungal d i s e a s e s ,  pneumonias  (V. D. Ts inzer l ing) ,  av i t aminoses ,  pu lmonary  edema,  
and so on. Many impor tan t  invest igat ions have been c a r r i e d  out in connection with pathological  p rob lems  
of such fundamental  impor tance  as inf lammat ion,  pe rmeab i l i ty ,  edema,  and so on. 

During recen t  yea r s , inves t iga t ions  in the var ious  f ie lds  mentioned above have increas ing ly  made use 
of the la tes t  methods of s t r uc tu r a l  a n a l y s i s - h i s t o c h e m i s t r y ,  e lec t ron ,  luminescence ,  and u l t ravio le t  
m ic roscopy ,  autoradiography,  etc .  

An impor tan t  role  in the subsequent  analys is  of var ious  p rob lems  in expe r imen ta l  biology and m e d i -  
cine has  been  played by the sy s t ema t i c  publicat ion in this journal  of new methods of invest igation,  d e s c r i p -  
t ions of expe r imen ta l  mode l s ,  examples  of the appl icat ion of themat ic  methods of analys is  to biological  and 
med ica l  invest igat ions,  descr ip t ions  of new appara tus ,  and so on. 

At the p resen t  t ime  all sect ions  of expe r imen ta l  biology and medicine in the USSR are  developing 
intensively.  This  is a ssoc ia ted  with the g rea t  opportuni t ies  p resen ted  to our  sc ien t i s t s  by the Communis t  
P a r t y  and the Soviet Government ,  ensur ing  a higher  technical  s tandard  of r e s e a r c h .  New fields of sc ience 
have appeared ,  such as cosmic  biology and medicine,  making the i r  own contr ibution to the wor ld - famous  
ach ievements  of Soviet science and engineer ing  in the conquest  of space .  The impor tance  of expe r imen ta l  
medic ine  in the solution of cu r r en t  c l inical  p rob lems  has grown t r emendous ly ,  and developments  have taken 
place in the physiology of work  and spor t .  Soviet sc ien t i s t s  a r e  engaged in the study of p rob l ems  of g rea t  
theore t i ca l  and also of p rac t i ca l  impor tance .  The eve r  inc reas ing  and product ive col labora t ion  between 
biologis ts  and medica l  sc ien t i s t s  on the one hand, and phys ic i s t s  and mathemat ic i ans  on the other ,  is 
playing an impor tan t  ro le .  Scientific links between Soviet sc ien t i s t s  and the i r  col leagues  abroad  have 
been extended. 

The 50 y e a r s  of Soviet Exper imen ta l  Biology and Medicine have been yea r s  of sustained and c rea t ive  
work,  y e a r s  of g rea t  p r o g r e s s ;  they have c rea ted  the opportuni t ies  fo r  s t i l l  f u r the r  advances  in the n e a r  
fu ture .  
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