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In their studies of the e lect rographic  manifestat ion of condit ioned reflexes in man, most workers have used 
depression of the a - rhy thm as a cri terion of the fundamental  nervous processes [4-6, 8-10, 11, 13]. However, agree-  
ment  has not been reached on the question of the nervous process to which this reac t ion  corresponds. 

In a previous paper [2] we examined cer ta in  facts which confirmed, to some extent,  the view that  depression 
of the a - rhy thm in some cases accompanies  the process of exci ta t ion and in others, inhibit ion [4, 12]. Further in-  
vestigations have yielded addit ional  evidence which is reported in the present communicat ion.  

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

The technique of motor conditioned reflexes with pre l iminary verbal instruction was used. Photic s t imuli  ( in-  
candescence of a miniature 25 W lamp for 0.5 sec) in different positions in the f ield of vision were used as signals. 
The subject 's  motor react ion (pressure on a key) was recorded as the e lec t romyogram (EMG), and recordings were 
also made of the latent  period of the motor react ion with an e lec t r ica l  seconds counter, the EEG in the occ ip i to -  
par ie ta l  regions of the right and left  hemispheres, the pulse and respiration, a marker  of the presentation of the sig- 
nal, and markers of the analyzer  and integrator.  The recordings were made on an Alvar e i ~ t - c h a n n e l  e lec t ro -  
encephalograph. 

TABLE 1. Latent Period of Motor Reaction (in Milliseconds) (A), T ime  of Depres- 
sion of a -Rhythm (in Seconds) of Left (B) and Right (C) Cerebral  Hemispheres in 
Response to Positive St imuli  Presented with Different Pauses 

Stat is t ical  
cri terion 

M . . . . . . . . . . . .  . , 

O 

m (M) . . . . . . . . . . .  
t . . . . . . .  . . ~ . . . , . 

t (in %) by Student's 
method . . . . . . . . .  

A 

0.354 
0.509 
0.108 

Pause of t0  sec 

B C 

0,94 0.995 
0.554 0.68 

0.'118 0.152 

Pause of 30 sec 

A 

0.44 
0.47 

0.I 

2.0 

95 

B 

1.54 

0.84 
0.183 

2.7 

99 

C 

1.63 

0.94 

0.214 

2.4 

98 

Three series of experiments were carried out. In the first the effect  of a pause of varied duration (10 and 30 
sec) between presentation of the signals was studied on the e lectrographic  manifestat ion of positive and inhibitory 
conditioned reflexes. In the second series of experiments the effect of external  inhibit ion on positive and inhibi tory 
condit ioned reflexes was investigated. An acoustic stimulus was applied 2-4  sec before the photic st imuli .  In the 
third series of experiments (he rearrangement of tr:e order of presentation of the st imuli  was studied. The fol lowing 
stereotype was first established: posit ive s t imulus- inhtb i torys t imulus .  The order of the st imuli  was then al tered:  
positive s t i m u l u s - p o s i t i v e - i n h i b i t o r y  stimulus (pause between st imuli  15 sec). 



Fig. 1. Changes in EgG and la tent  period of motor react ion to a positive photic 
stimulus presented with pauses of (I) 10 see and (1"I) 30 see. Significance of 
curves (from above down): markers of working of analyzer  and integrator; EEG; 

EgG; kEG; marker of photic stimulus; EMG and latent  period of motor reaetiom ECG. 

TABLE 2. T ime  of Depreuion of a -Rhythm (in Seconds) of Left (B) and Right (C) 
Cerebral  Hemispheres in Response to Inhibitory St imul i  Presented with Different 
Pauses 

Stat is t ical  
cr i ter ion 

M ~ 1 7 6  . . . . . . . . . . . . . . . . . . . . . .  

I ~  ~  . . . . . . . . . . . . . . . . . . .  ~ o 

m (M) . . . . . . . . . . . . . . . . . . . . .  

t , . , ' ,  ~ . . . . . . .  , �9 . . ~ �9 �9 - �9 . . . .  

t ( in %)by  Student 's method . . . . . . .  

Pause of I0  sec 

B 

0.8 0.8 
0.151 0.151 
O. 067 O. 067 

Pause of 30 sec 

B C 

1.38 1.30 
0.38 0.33 
0.17 0.15 
3.2 3.4 

98 98 

The duration of depression of the a - rhy thm was determined by measurement  in mi l i imeters  and subsequent con- 
version into seconds. The results were analyzed by Student's method of variance analysis for small  samples. 



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

Fig. 2, Changes in EEG and latent  period 
of motor react ion to an inhibitory photic  
stimulus presented with pauses of (I) 10 
sec and (II) 30 sec. Significance of c u r v e s  

(from above down): markers of working of 
analyzer  and integrator; EEG; EEG; marker  
of photic  stimulus; EMG; respiration; ECG. 

With a pause of !0  see the la tent  period of the motor reac t ion  

and the duration of depression of the a - r h y t h m  in response to a posi- 

tive stimulus were shorter than with a pause of 30 sec (Fig. 1, Table  

1). The duration of depression of the a - r h y t h m  in response to in- 
hibitory st imuli  presented with a pause of 10 sec were shorter than 
with a pause of 30 sec (Fig. 2, Table  2). 

As our previous investigations showed [3], ex terna l  inhibi t ion 
prolongs the intent period of the motor react ion and the phase of de -  
pression of the a - r h y t h m  in response to photic  s t imuli .  During re-  
peated presentations of the bel l ,  the orienting react ion to this stimulus 
was extinguished, as shown by shortening of the la tent  per iod of the 
motor react ion and shortening of the phase of depression of the a -  
rhythm in response to subsequent presentat iom of phot ic  st imuli .  
S imi lar  results were obtained by I. A. Peimer [6], who invest igated 

the effect  of external  inhibit ion on a condit ioned ref lex formed in 
response to a vibrator. 

External inhibit ion before a different ia l  stimulus in cer tain 
cases disinhibited the motor react ion in man, but  mere often it pro- 
longed ~he phase of depression of the a - r h y t h m  in respon~ to the 
different ial  stimulus (Fig. 3, Table  3). 

After modif ica t ion  of the order of presentat ion of the s t imul i  
the latent  period of the motor react ion and the phase of depression of 
the a - rhy thm in response to a positive stimulus are prolonged [5]. 
A change in order also prolonged the phase of depression of the a -  
rhythm in response to the inhibitory stimulus (Table  4). 

The exper imenta l  results showed that an increase in the length 
of the pause between the st imuli ,  external  inhibit ion,  and a change 

In the order of presentat ion of the st imuli  prolong not only  the la tent  
period of the motor reaction, ref lect ing the state of the cor t ica l  proc-  
esses [1, 7], but also the phase of depression of the a - rhy thm.  Statis-  
t ica l  analysis of the numer ica l  results showed that the changes in the 
cr i ter ia  examined either were significant or showed a well  marked  
tendency. This indicates that the condi t ioned- re f lex  ac t iv i ty  of the 

brain is accompanied  by regular changes in e l ec t r i ca l  potentials .  The 
change in the neurodynamic conditions leads  to variat ions of  the dura- 
tion of depression of  the a - rhy thm,  s imilar  in d i rec t ion  in response 
to both positive and inhibitory st imuli ,  thus demonstrat ing a re la t ion-  
ship between depression of the a - rhy thm and the course and intensi ty 
of both nervous processes. 

TABLE 3. T ime of Depression of a -Rhythm of the Left (B) and Right (C) Cerebral  Hemispheres in Response to In-  
hibitory St imuli  Before and After Appl icat ion of External Inhibi t ion 

Stat is t ical  
cr i ter ion 

M . . . . .  , . . . . . . . . . . . . . . . . . . .  

o 

m (M) . . . . . . . . . . . . . . . . . . . . . .  
t , . , . . . . . . . . . . . . . . . . . . . . . . .  

t ( in %) by Studenf s method . . . . . . . .  

Before external  
inhibit ion 

B C 

0.7 0.8 

0.112 0.112 

0,05 0.05 

1.6 
1.07 
0.47 

1.9 
90 

After external  inhibi t ion 

2- ,  S e C  

C 

1.8 
1.005 
0.4 

2.5 
95 

0.8 
0.08'7 
0.04 

1.5 
82 

15 sec 

C 

0.9 

0.0612 

0.03 

I.'7 

86 



Fig. 3. Changes in EEG and la tent  period of motor react ion in res- 

ponse to inhibitory photic stimulus before presentation of external  
inhibit ion (I), and 3 sec (II) and 15 sec (III) thereafter.  Significance 

of curves (from above down): markers of working of analyzer  and 
integrator; EEG; EEG; markers of acoustic and photic stimuli;  EMG; 
respiration; ECG. 

TABLE 4. T ime of Depression of a -Rhythm of the Left (B) and Right (C) Cerebral  
Hemispheres in Response to Inhibi tory St imuli  Before and After a Change in the 

Order of Presentation of the St imuli  

Stat is t ical  
cr i ter ion 

M . . . . . . . . . . . . . . . . . . . .  ~ . . . .  

( ~  . . . . .  o . . . . .  ~ . . . . . . . . .  ~ . . . 

m (M) . . . . . . . . . . . . . . . . . . . . . .  
t . . . . . . . . . . . . . . . . . . . . . . . . .  

t (in %) by Student 's method . . . . . . . .  

Before change 
in order 

B C 

0.8 0.8 

O. 224 I. 58 

0.I 0.07 

After change 
in order 

B C 
1.1 1.1 
0.194 0.194 
0.08 0.08 
2.3 2.8 

95 97 



S U M M A R Y  

This work describes the results of a study of an electrographic manifestation of inhibitory and positive con- 
ditioned reflexes in man in response to photic stimuli, differing by localization in the visual field. 

The duration of the a - rhythm depression in respose both to positive and differential signals changes relative 
to changes in neurodynamic conditions. On this basis the author favors the view that depression of the c~-rhythm 
may accompany both excitatory and the inhibitory processes. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal Some or all of  th is  peri- 

odical  l i terature may well  be 8vailable in Engl i sh  translation. A complete List of the cover-to- 
cover English translations appears at the back of this issue. 


