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It has been shown [ 1, 2] that a hyperac t ive  focus of exci ta t ion in the c e r e b r a l  cor tex potent ia tes  and syn-  
chron izes  ac t iv i ty  of o ther ,  weaker  loci,  and combines  them into a single complex,  the c h a r a c t e r  of whose a c -  
t ivity it  de t e rmines .  Such a focus of exci tat ion thus plays  the role  of a de t e rminan t  focus [ 1]. Blocking of the 
de te rminan t  focus leads to d is in tegra t ion  of the complex and to autonomizat ion of the dependent foci. Blocking 
any other  focus of the complex has no such effect.  To d i scove r  how un iversa l  is the de te rminan t  pr inciple  in 
the act ivi ty of the CNS it  was decided to c a r r y  out s i m i l a r  invest igat ions  on di f ferent  species  of animals .  De-  
t e rminan t  re la t ionships  have a l ready  been studied and es tab l i shed  in the cor tex  of cats  [2, 3] and ra t s  [4]. 

The p r e sen t  invest igat ion was conducted on rabbi t s .  The cor tex  of these animals  has a more  complex 
s t ruc tu re  than in ra t s ,  and it  is c l ea r ly  subdivided into a r e a s  [5-7]; the neurons  a re  cha rac t e r i zed  as a rule  by 
widespread  recep t ive  fields (polyvalent neurons  [8 ]). 

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on I5 rabbi t s  anes the t ized  with pentobarbi ta l  (25-30 mg/kg ,  i n t r a p e r i -  
toneal ly) .  The skull was trephined,  the dura  was exc ised  above the c e r e b r a l  hemisphe re ,  and the edges of the 
wound were  r e t r a c t e d  s ideways.  Sca t te red  foei of epileptic  ac t i v i t y  were  c rea ted  by applicat ion of a piece of 
f i l t e r  pape r  (1-2 m m  2) soaked in a 0.1-0.5% solution of s t rychnine n i t ra te ,  to different  pa r t s  of the sensomotor ,  
visual ,  and audi tory a r e a s  of the cor tex.  A more  powerful  focus of se izure  act ivi ty was fo rmed  by applicat ion 
of a 1-3% solution of s t rychnine to the par ie ta l  and t empora l  a r e a s  of the ip s i l a t e ra l  hemisphe re .  The foci 
were  inact ivated by local  appl icat ion of f i l ter  pape r  soaked in a 670 solution of pentobarbi ta l  or  by. ext irpat ion.  
Seizure potent ials  were der ived  f r o m  the cor tex  by a monopolar  method and r eco rded  on the 4 -EEG-3  ink- 
writ ing e lec t roencephalograph .  

EXPERIMENTAL RESULTS 

Strychnine spikes  of d i f ferent  ampl i tudes  (Fig. IA, zones 2 and 3) appeared  2-3 rain a f t e r  applicat ion of 
a 0.1% s t rychnine  solution to different  pa r t s  of the sensomoto r  and visual  a r ea s  of the rabb i t s '  cor tex.  Each 
focus genera ted  s t rychnine  d i scha rges  asynchronously  and independently of one another.  The c rea t ion  of a new 
and powerful  focus of se i zu re  act ivi ty  in the par ie ta l  cor tex  by applicat ion of 3% s t rychnine  solution led to an 
i nc rea se  in the ampli tude and f requency of the s t rychnine  d i scharges  in the foci in zones 2 and 3 and to the i r  
synehronizat ion with d i scharges  in the hyperac t ive  focus in zone 1 (Fig. 1B, C). Synchronous d i scharges  ap-  
pea red  ini t ia l ly in the focus in zone 2, located n e a r e r  to the powerful  focus, and l a t e r  in a m o r e  dis tant  focus. 
A complex of f ree  foci was thus fo rmed ,  in which the focus in zone 1 (Fig. 1C) played the de te rminan t  role .  
Under these conditions the complex continued to function for  24-52 rain, a f te r  which synchronizat ion of act ivi ty 
of the foci was dis turbed and the complex dis in tegra ted .  During the format ion  of a single epileptic  complex the 
sepa ra t e  dependent loci did not n e c e s s a r i l y  obey comple te ly  the act ivi ty of the de te rminan t  focus and they con-  
tinued to genera te  asynchronous  spike act ivi ty.  In rabbi t s  it was found that the dependent focus could e scape  
f r o m  the influence of the de te rminan t  focus of act ivi ty.  The ampli tude and f requency in such a focus at this 
per iod were  g r e a t e r  than in the o ther  dependent foei included in the complex.  Seizure potent ials  were  con-  
ducted into a r e a s  of the neocor tex  unt rea ted  with s t rychnine.  This  happened mos t  f requently in the sensomotor  
cor tex .  Under these c i r c u m s t a n c e s  they were  not always synchronous with act ivi ty of the epileptic  complex.  
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Fig. 1. Format ion  of complex of hyperact ive foci in rabbit  ce rebra l  
cortex.  A) Creation of sca t te red  foci of excitation by application of 
0.1'~ strychnine solution in zones 2 and 3, B) initial stage of fo rma-  
tion of determinant  focus in zone af ter  application of 3~ strychnine 
solution, C) 18 rain later ,  D) 1.5 h later ,  E) creat ion of a new 
complex of hyperact ive foci under the influence of a determinant  
focus in zone 1, F) effect of blocking of determinant  focus in zone 
1 (by application of 6~ pentobarbital  solution) on complex of hyper-  
active foci. 1) Par ie ta l  cortex,  2) sensomotor ,  3) occipital,  4) 
temporal  zone of cortex.  Calibration 500 ~V, time m a r k e r  1 see. 

Blocking of the dominant (stronger) focus (Fig. IF, I) of the epileptic complex by application of 6% pentobar- 
bital solution caused gradual disintegration of the complex. Initially high-amplitude synchronized epileptic dis- 
charges continued to be recorded in the dependent foci, after which the discharges became independen~ of one 
another and their amplitude fell. If activity in one of the dependent foci of the complex was abolished by 6% 
pentobarbital solution, the complex remained intact and the rest of the foci continued to discharge under the 
conditions imposed by the powerful focus. 

Consequently, a powerful focus of epileptic activity created in the cerebral cortex of a rabbit potentiates 
the level of activity in other, relatively weaker foci, to correspond with the character of its own activity: it 
unites them into a single complex, and plays a determinant role. 

The experiments showed that the similarity which exists in principle in the time course of this process 

is a feature when foci are created in different areas of the rabbit cortex. Meanwhile in rabbits, compared with 

rats [4], certain distinguishing features were found both in the formation of individual loci and in their com- 

bination into a complex. For instance, the latent period of formation of scattered epileptic foci in rats is 

longer than in rabbits. These observations are in agreement with the view [9, Ill that the more highly devel- 

oped the cerebral cortex, the more easily epileptic foci are produced. The investigations described above 
showed that the total length of life of individual foei and of the complex in rabbits is longer than in rats. Com- 

plexes in the cerebral cortex of cats are even longer in duration [2, 3]. 

One of the distinguishing features of the formation of epileptic complexes in the rabbit neoeortex under 
the influence of a determinant focus is the fact that dependent loci became independent of the activity of the de- 
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t e rminan t  focus m o r e  often than in expe r imen t s  on cats  [2, 3]. This may be due to the fact  that c o r t i c o - c o r t i -  
eal  connections in rabbi t s  a r e  l e s s  well developed than in cats  [6, 7, 12, 13], and inhibitory m e c h a n i s m s  sup-  
p r e s s ing  independent secondary  epi leptogenes is  a r e  l ess  pe r fec t ly  developed [14[. 

On the whole it can be concluded f r o m  the r e su l t s  of these invest igat ions that spec ies  d i f fe rences  in the 
morphologica l  and functional organiza t ion  of the c e r e b r a l  cor tex  a re  respons ib le  only for  some pa r t i cu l a r  fea-  
tu res  of the rea l iza t ion  of the de te rminan t  pr inciple  but do not modify it substant ia l ly .  This fact,  together  with 
the observa t ion  that de t e rminan t  re la t ionships  exis t  in d i f ferent  pa r t s  of the CNS [1 ], is evidence that the de-  
t e rminan t  pr inciple  is un ive r sa l  in c h a r a c t e r  and is one of the essen t ia l  p r inc ip les  governing activi ty of the 
CNS. As has been  shown [1],  it is a bas ic  pr inciple  of i n t r a s y s t e m i c  re la t ions .  
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The wr i t e r s  showed prev ious ly  [ 1, 3, 4[ that l ow-molecu l a r -we igh t  polypeptides isola ted by ex t rac t ion  
with acet ic  acid f r o m  the thymus ( thymarin)  and f r o m  the c e r e b r a l  cor tex of ca lves  (cortexin)  a re  not only 
ant igenical ly  re la ted  [4],  but also p o s s e s s  a common p rope r ty  of r e s t o r i n g  the T-ce l l  population in adult thy-  
m e e t o m i z e d  mice  by s t imulat ing di f ferent ia t ion of T -ce l l  p r e c u r s o r s  into m a t u r e  T lymphocytes  [3],  n o r m a l i z -  
ing immunologic  reac t iv i ty  to thymus-dependent  antigen in the thymec tomized  animals  [3l and s t imulat ing it in 
no rma l  an imals  [ 1]. It  was decided to study whether  this function of the thymus is l imi ted  to i ts  effect  on i m -  
munogenes is  or,  s ince it p o s s e s s e s  common antigenic components  with cel ls  of the c e r e b r a l  cor tex  [4],  i t  can 
also influence p r o c e s s e s  of higher  nervous  act ivi ty.  

The object  of this invest igat ion was to study the effect  of thymec tomy and of the thymus polypeptide f ac -  
to r  thymar in  on the e f fec t iveness  of ins t rumenta l  re f lex  fo rmat ion  to food in adult r a t s .  
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