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To compare  the changes in the e lec t r ica l  activity of the brain  and in condit ioned-ref lex activity in 
man, some authors have taken into account the depress ion of the a - r h y t h m  and the latent per iod of the 
motor  react ion.  

In some cases  a definite paral le l  has been discovered between the changes in these indices, for  with 
an increase  in the length of the latent per iod of the motor  reaction,  the phase of depress ion  of the s - r h y t h m  
is intensified, while if the latent per iod is shortened, the depress ion is diminished [1-3, 5, 8, 11]. 

The object of the presen t  investigation was to determine whether the relat ionship descr ibed  above 
between the changes in the latent per iod of the motor  react ion with variat ions in the duration of depress ion  
of the rhythms is p resen t  not only in the par t  of the brain  specific relat ive to the signal or  reaction,  but 
also in a par t  not di rect ly  concerned with the organization of this connection. 

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

The motor  react ion selected was squeezing a dynamometer ,  as used by V. M. Abalakov, with a force  
of between 14 and 20 kg, and the conditioned st imulus was a sound. Bipolar recordings  were made of the 
EEG in the par ie to-occ ip i ta l  and sensory  motor  a reas  of the left and right ce rebra l  hemispheres ,  the EMG 
of the f lexors of the right hand, the ECG, respirat ion,  and the marke r  of the stimulus in response to which 
the movement  began. The record ing  of the stimulus marke r  and the e lec t r ica l  activity of the muscles  made 
it possible to es t imate  the latent per iod of the react ion.  

The recordings  were made on an Alvar  eight-channel  e lectroencephalograph.  

Since the acoustic st imulus used in the investigation is nonspecific for the optic and motor  cor tex 
(which is evidently why the react ion of the EEG to it is extinguished so quickly), the principal  active s t imu-  
lus when the experiments  were ca r r i ed  out in this way was the powerful s t r eam of impulses running f rom 
the propr ioceptors ,  during the muscular  effort,  mainly to the sensory  motor  area of the brain. 

Altogether three se r ies  of investigations were ca r r i ed  out. 

Beforeproceed ingwi th  themain se r ies ,  the subject ' s  orienting react ion to the acoust ic  st imulus was 
extinguished. 

In series I the subject was instructed to reproduce the squeezing movement accurately and of his own 

accord with his eyes closed. He then reproduced the same movement, but this time the experimenter told 
him if he had made a mistake. 

In ser ies  II the subject f i rs t  reproduced the movement  accurately,  and then not mere ly  accura te ly  
but also quickly. 

In ser ies  III the movement  was reproduced accura te ly  and quickly with andwithout sensory  different ia-  
tion (in response to one accoust ic  st imulus the task had to be per formed,  while in response to another this 
had not to be done). Series II and IH were  ca r r i ed  out before,  and then after  physical  exerc i ses .  

Altogether 116 investigations were made, and in each experiment  there were 10-15 movements .  
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TABLE 1. Latent  P e r i od  of Appearance  of E lec t r i ca l  Activi ty 
of Muscles  (in sec); 1) and Durat ionof  the Phase  of Depress ion  
of the P r i n c i p a l  Rhythms of the Bra in  (in sec) in the Occipital  
Regions of the Right (2 )and  Left  (3), andAlso in the Senso r i -  
mo to r  A r e a s  of the Right (4) and Left (5) Hemisphe res  during 
Reproduct ion  of Movements  

statisacal ] [ 
Index I l 2 3 4 5 

Without verbal correction 

A4_+rn 10,68~0,0251 1,II_+0,481 1,1-+0,50 I 1,7--+0,51 2,2--+0,56 

With verbal correction 

P <0,001 >0,5 >0,I <0,05 <0,01 

E X P E R I M E N T A L  R E S U L T S  

When the movemen t s  w e r e  reproduced  with ve rba l  cor rec t ion ,  the la tent  per iod of appearance  of the 
e l ec t r i ca l  act ivi ty  of the m u s c l e s  and also the durat ion of depress ion  of the o~-and Rolandic rhy thms  of both 
he.rnispheres were  longer  than when the s a m e  movemen t s  were  reproduced  without ve rba l  co r rec t ion .  
However ,  whereas  the d i f fe rences  in the latent  per iod  of the motor  reac t ion  in these cases  were  s ta t i s t i ca l ly  
signif icant ,  the d i f fe rences  in the durat ion of the phase  of d e p r e s s i o n w e r e  significant only in the s e n s o r i -  
mo to r  a r eas ,  and in the occipi ta l  region of the r ight  hemisphere  the d i f fe rences  were  not significant;  while 
i n  the r e s t  they p o s s e s s e d  the c h a r a c t e r  of a tendency (Table 1). 

During the task  of r eproduc ing  the movemen t  accura te ly  the latent  per iod  of the mo to r  reac t ion  and 
also the phase  of depress ion  of the a - a n d  Rolandic rhy thms  were  longer  than during the task of reproducing  
the movemen t  both accura te ly  and quickly. In the l a t t e r  case  the d i f ferences  between the la tent  per iods  of 
the reac t ions  also were  s t a t i s t i ca l ly  significant .  So f a r  as the phase  of depress ion  is concerned,  the d i f fe r -  
ence was signif icant  only in the s e n s o r i m o t o r  a reas  of the r ight  and lef t  h e m i s p h e r e s ,  while in the occipi tal  
regions  it had the c h a r a c t e r  of a tendency, m o r e  m a r k e d  before  the t raining exe rc i s e  and less  marked  a f t e r  
i t  (Table 2). 

The introduction of s e n s o r y  different ia t ion during reproduct ion  of the movemen t  led to a n i n c r e a s e  in the 
la tent  per iod  of the reac t ion  and intensif icat ion of the phase  of depress ion  of the rhy thms  in the mo to r  and 
optic a r ea s  of the b ra in .  

The d i f fe rences  in the la tent  per iod  of the movements  during reproduct ion  with and without s en so ry  
dif ferent ia t ion were  s t a t i s t i ca l ly  signif icant .  The d i f ferences  in the durat ion of the  phase  of depress ion  in 
this case  were  s ignif icant  only in the s e n s o r i m o t o r  a r ea s ,  in the r ight  occipi ta l  region they were  not s ignif-  
icant ,  and in the left  occipi ta l  region they had the c h a r a c t e r  of an i l l -def ined tendency. Af ter  the t ra ining 
e x e r c i s e  s i m i l a r  r e su l t s  we re  obtained (Table 3). 

The resu l t s  of c o m p a r i s o n  of the la tent  per iod  of the reac t ion  and the durat ion of the phase  of d e p r e s -  
sion of the pr inc ipa l  rhy thms  in different  p a r t s  of the b ra in  showed that the c lose  r e l a t ionsh ipbe tween these  
two indices desc r ibed  p rev ious ly  is not always obse rved ,  It is found c lea r ly  only in cases  when the latent  
per iod  of the moto r  reac t ion  is compared  with the change in rhythm in that pa r t  of the b ra in  to which the 
s t imulus  o r  movemen t  is addressed .  For  ins tance,  s e v e r a l  of the authors  ci ted above found a re la t ionship 
between the va r i a t ions  in the la tent  per iod  of the moto r  react ion  and the durat ion of the phase  of depress ion  
of the s - r h y t h m  in the occipi ta l  region in r e sponse  to photic s t imul i .  

In the p r e s e n t  invest igat ion the same  re la t ionship  was found between the var ia t ions  in the latent  per iod  
of the mo to r  reac t ion  (in the f o r m  of a force  of 14-20 kg) and the durat ion of depress ion  of the Rolandic 
rhy thm of the s e n s o r i m o t o r  a rea ,  the cen t ra l  end of the moto r  ana lyzer ,  but this re la t ionship  was not found 
in the occipi ta l  region (it will be  r eca l l ed  that the invest igat ion was c a r r i e d  out with an acoust ic  s t imulus 
ins tead of a photic s t imulus) .  

The different  pa r t s  of the cor tex  a re  pro jec t ion  zones of different  pa r t s  of the r e cep to r  su r face  . We 
know that the optic and mo to r  a r e a s  a re  pa r t i cu l a r l y  highly spec ia l ized  [11, 12]. Distr ibution and conduction 
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of impulses  take place in the cor tex ,  and they sp r ead  within the s t ruc tu r e s  in accordance  with definite 
p r inc ip les  of spat ia l  o rgan iza t ion .  This is e x p r e s s e d  in the EEG in the f o r m  of a "funnel" [4, 6, 7, 9]. 

The changes iin the spa t i a l  dis t r ibut ion of the incoming information depend on i ts  dis t r ibut ion in t ime,  
because  the in format ion  t r ave l s  along ve ry  complex mult ineuronal  chains.  Some t ime is  n e c e s s a r y  to t r ave l  
along this path,  and the m o r e  complex  it  is the m o r e  t ime is needed. This f ac to r  is evidently ref lec ted ,  on 
the one hand, in the va r i a t ions  of the latent  pe r iod  of the moto r  react ion,  and on the o the r  hand in the dura -  
tion of the changes taking place  in the e l ec t r i ca l  act ivi ty of the brain .  

In connection with the spa t ia l  d is t r ibut ion of exci tat ion in the cor tex  the changes in the pas s ive  zone 
may be ve ry  slight,  so that the va r i a t ions  in depress ion  of the s - r h y t h m  in the occipi tal  region were  not 
s ta t i s t i ca l ly  s ignif icant ,  whe rea s  in the act ive s e n s o r i m o t o r  region they were  significant  and took p lace  in 
the s a m e  d i rec t ion  as the va r i a t ions  in the latent  per iod  of the motor  react ion.  
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