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Accord ing  to the theory  of the functional s y s t e m  [1] the in tegral  behaviora l  act  is based  on integrat ion 
of the specia l  f tmctions of m a n y  individual b ra in  s t r u c t u r e s .  One of the m e c h a n i s m s  of integrat ion is the 
synchronizat ion of p r o c e s s e s  of different  local izat ion [4, 5, 7, 8, 9], leading to a unified t e m p o r a l  s t ruc tu re  
of p r o c e s s e s  taking p lace  between st imulu s and r e sponse  for  the b ra in  as  a whole [2, 5, 6]. The synchronizat ion 
of the d i scha rges  of many  neurons  in each of the p r o c e s s e s  making up the s y s t e m  is  an essen t i a l  condition for  
the development  of the whole sequence of i ts  m e c h a n i s m s ,  fo r  the deg ree  of synchronizat ion of p resynap t i c  
effects  is an essen t i a l  de te rminan t  of the r e sponse  of the pos tsynapt ic  neuron [3]. This  pape r  analyzes  the 
poss ib le  causes  of synchronizat ion of unit r e s p o n s e s  of the visual  and s o m a t o s e n s o r y  cor t ica l  a r e a s  to a 
conditioning s t imulus  in the defensive behaviora l  ac t .  

Expe r imen t s  were  ca r r i ed  out on 12 unanes thet ized,  unimmobi l ized rabb i t s  fixed in a s te reo tax ic  
a p p a r a t u s .  The act ivi ty  of two neurons  in the visual  and soma tosenso ry  a r e a s  of the rabb i t  cor tex  in r e sponse  
to a conditioning f lash (0.3 J ,  50/~sec) was recorded  s imul taneous ly  by two g lass  m i c r o e l e c t r o d e s  (d iameter  
of t ip 1-2~), filled with 2 .5  M KCt solution.  The unconditioned s t imulus ,  e l ec t r i ca l  s t imulat ion of the skin, 
was applied 600 m s e c  a f t e r  the f lash through needle  e l ec t rodes  inser ted  under  the skin.  Unit act iv i ty ,  the 
EEG f r o m  the co r respond ing  a r e a s ,  and the EMG of the fo re l imb  were  r eco rded  a f t e r  ampl i f ica t ion on magnetic  
tape and then reproduced  on pape r  a f t e r  reduct ion of the winding speed by 8 t imes .  The activi ty of 61 pa i r s  of 
neurons  was r eco rded .  

Summation of the evoked potent ia ls  and construct ion of pos t s t imulus  h i s t o g r a m s  were  ca r r i ed  out on 
AI-256 or  NTA-512B a n a l y z e r s  and the r e su l t s  were  then photographed f r o m  the sc reen  or  led to a two-  
coordinate  r e c o r d e r .  The epoch of ana lys i s  was  100 m s e c  and it cor responded to the mean in terval  between 
the s t imulus  and the conditioned EMG re sponse  [2, 5]; the channel width on the h i s t o g r a m  was 2 o r  4 m s e c .  
The la tent  per iod of r e sponse  of a single neuron was m e a s u r e d  as  the in terva l  be fo re  the m a x i m u m  of the 
pos t s t imulus  h i s t o g r a m  plotted f rom 25 combina t ions .  H i s t o g r a m s  of dis t r ibut ion of the neurons  by la tency 
were  plotted on the b a s i s  of these  m e a s u r e m e n t s .  

H i s t o g r a m s  of dis t r ibut ion of neurons  by r e sponse  la tency a r e  i l lus t ra ted  in Fig.  1; only neurons  with 
a phase  of act ivat ion within 100 m s e c  were  counted. The m a x i m a  of the probabi l i t i es  of r e sponses  in both 
a r e a s  lay in the in terval  between 20 and 40 m s e c  and amounted to 0.58 and 0.57 for  the visual  and s o m a t o -  
sen so ry  a r e a s  r e spec t i ve ly .  The ea r l i e s t  r e s p o n s e s  in the vi sual a r e a  (Fig. lb) c l e a r l y  prededed the e a r l i e s t  
r e s p o n s e s  in the soma tosenso ry  a r e a  (Fig.  la) by only 2 m s e c ,  and if the la tent  per iods  were  es t imated  with 
a c c u r a c y  of not m o r e  than 4 m s e c  (Fig.  lc) the m a x i m a  of the h i s t o g r a m s  coincided. Since f luctuations of 
the la tene ies  of r e s p o n s e s  of the s ame  neuron in both the  visual  and the s o m a t o s e n s o r y  a r e a s  we re  usual ly  
m o r e  than 4 m s e c ,  d i s cha rges  even of those  neurons  whose mean  r e sponse  l a tenc ies  differed cons iderably  
can be r ega rded  as  synchronized .  These  observa t ions  suggested that  the poss ib i l i ty  of synchronizat ion of 
different  neurons  is embodied in the instabil i ty of t he i r  r e sponse  la tene ies  and they compel led a sea rch  for  
the cause  of the va r iab i l i ty  of the [a tenc ies .  Since synchronizat ion of the d i scha rges  took p lace  only in 
r e sponse  to a meaningful  s t imulus ,  evoking the behav iora l  act  [5, 7, 8, 9] and, consequently,  synchron iz -  
ation is  a r equ i r emen t  of  in tegrat ion,  th is  r a i sed  the issue that  the var iab i l i ty  of the r e sponse  la tenc ies  
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Fig.  i. Fig.  2. 

Fig.  1. Dis t r ibut ion of neurons  by la tencies  of r e s p o n s e s  to condi-  
tioning f lashes :  a) in the soma tosenso ry  (n = 30), b) in the v isua l  
{n = 28) cor tex ;  c) in the soma tosenso ry  (continuous line} and v isua l  
(broken line} cor tex .  Absc i s sa ,  latent  per iod,  msec ;  ordinate ,  num-  
b e r  of neurons .  

Fig.  2. Dynamics  of r e sponse  la tencies  of two s imul taneously  
r eco rded  neurons:  a, c) la tencies  of unit r e s p o n s e s  to f lashes  
in s o m a t o s e n s o r y ,  and b,  d) in v isua l  cor tex .  E l e c t r o d e r m a l  
re in forc ing  s t imulat ion,  with an intensity of 45 V, was  applied 
to the fore  l imb (a, b) and hind l imb (c, d). Absc i s sa ,  s e r i a l  
No. of  f lash;  ordinate ,  r e sponse  la tencies ,  m s e e .  

might  be the r e su l t  of the di f ferent  deg ree  of involvement  of the s a m e  neuron in the genera l  integrat ion when 
different  synaptic inputs of the neuron  a r e  used .  This  hypothesis  was tes ted  by changing the re inforc ing  
s t imulus  and the reby  changing the p r o p e r t i e s  of p r e t r i g g e r  integrat ion . With a change in any p a r a m e t e r  
(intensity,  localization) of the re inforc ing  cu r ren t  the response  la tenc ies  to f l ashes  with unchanged physica l  
p a r a m e t e r s  in both cor t ica l  a r e a s  could v a r y  significantly as  r e g a r d s  both t he i r  mean ampli tude and the i r  
s tabil i ty (compare  c and d with a and b in Fig .  2). 

I t  can be concluded f rom the r e s u l t s  descr ibed  above that  the r e sponse  la tency of the single neuron in 
the behaviora l  act  i s  de te rmined  by the whole range  of influences to which the neuron i s  subjected when in -  
cluded in the genera l  integrat ion of the behaviora l  act ,  and not by the n u m b e r  of synapt ic  r e l a y s  or  the 
length of the conducting f ibe r s  f rom r e c e p t o r s  to r ecorded  neu rons .  Synchronization of the d i scha rges  in 
bra in  s t ruc tu r e s ,  whether  i n thep ro j ec t i on  c a t e g o r y o r n o t  with r e s p e c t t o  the p a r t i c u l a r  s t imulus ,  is brought  
about by the specif ic  organizat ion of the he te rogeneous  influences on each single neuron .  
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