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The bioelec t r ic  investigations of interzone relat ions which we carried out by means of a two-channel  
integrator,  were set,u p with the a im of showing the possibility of using our method [1,2] when studying the 
progress of the processes of exc i ta t ion  and inhibi t ion in the cortex of the cerebral  hemisphere s . 

Closing the eyes, Combined with the cessation of the act ion of l ight,  brings the visual center  to re la t ive  
rest, as a result of which i t  may be supposed that the inhibitory process predominates  in the visual center .  

Thus, we consider that the visual center is inhibited when the eyes are closed. -As a result of positive 
induction or irradiat ion,  the adjacent  zones of the cortex can turn out to be exci ted or inhibi ted.  
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Fig. 1 .  Block diagram of the layout  of the  appa-  
ratus during 2-channel  integrat ion of the b ioe l ec -  
tric currents of the brain. 

The b ioe lec t r ic  effect ,  measured by  picking up 
b ioe lec t r ic  currents from the two occip i ta l  protuber-  
ances of the in tac t  skull,  does not re f lec t  the indepen-  
dent functional state of the visual center;  it  is the ex -  
pression,of the functional  condit ion of the adjacent  
cor t ica l  zones, whose in i t ia l  condit ion could be di f -  
ferent.  As a result,  the same act  of dos ing  the eyes 
can lead to an increase or decrease of b ioe lec t r ic  
effect in the occipital zone. 

These reactions were studied many times by 

means of electroencephalography, usually for short 

periods of time: 10-60 seconds~ A number of authors 

indicated that the increase in a-rhythms when the 
eyes are closed is detected welt in the occ ip i ta l  zones 
and extends to a l l  of the adjacent  zones. 

Our investigations show a somewhat different  picture of the distribution of e l ec t r i ca l  ac t iv i ty  among the 

cor t ical  areas of the cerebral  hemispheres. '  

The investigations were carried out in the usual surroundings for recording e lec t roencephalograms.  They 
differed only in the fact  tha t  the output of the two-channel  symmetr ica l  amplif iers  was connected with a vo l t -  
hour meter  which integrated the energy by t ime (F ig .  1),  and not by means of t rai l ing recording arms. In 
order to anatyze the inequal i t ies  in the distribution of energy during the exper imen ta l  period,  the integral  of 

the energy was measured for each 30 seconds. 
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M agnitude of the Bioelectrical Activity ( "Total Bioelectric Effect ~*) of the Human Brain ~,'hen the Eyes are 
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Symbols: F , -  ~total bioelcctrical  effect ~ during 5 minutes with the eyes open; 

eyes closed; R -  measure of reactivity,  

Frontal area i Type of 
R i reaction P1 P~ 

24 19 
30 11 
48 22 

14 7 
9 7 

34 [ 23 

19 12 
28 17 

8 5 
10 5 
20 8 
27 12 

18 6 

38 13 

22 18 

15 17 
28 75 

7 15 

- 5  
"19 
- 2 6  

- 7  
-2 

-11 

- 7  

-11 
- 3  

- 5  
-12 

-15 

-12 
-25 

- 4  

+ 2  
+47 

+ 8  

II 

III 

P2 - the same effect wi~h the 

In determining the nature of the general reaction, two readings per five minutes were taken with the eyes 

closed and open. The results of these investigations, carried out simultaneously for the occipital and frontal 
zones, are combined in the table. 

The data obtained from patients in the orthopedic clinic without skull trauma or commotio: are included 

in the table; they clearty show the presence of three types of reaction, The first type (I)  is characterized by 
increased electr ical  activity in the occipital zone and simultaneous decreased activity in the fron:al zone. This 
reaction was considered negative induction by us. 

The second type of reaction (II)  corres~Dnds to decreased electr ical  effect in the occipital and frontal 
zones. This reaction is regarded by us as irradiation of the inhibitory process which encompasses both cortical 
zones~ 

The third type of reaction (III)  represents decreased electrical  effect in the occipital  zone .wkh s imul-  

taneous increase of this effect in the frontal zone. This reaction is evaluated as an example of positive induction, 

In 60 investigations carried out by usa increase of electrical  effect in the occipital  zone did not lead to 
its increase in the frontal zone. This does not mean that excitation of the occipital zone (when closing the eyes) 

is localized in a l imited area. Excitation irradiates to the neighboring zones, but does not diffuse to the frontal 
lobes~ however~ This is easily detected on moving the frontal elect_rodes to the temporal areas~ 

Wishing to follow the movement  of induction and irradiation processes between the zones, we set up sevo 

eral experiments in which readings were taken on the meters of the integrators every 30 seconds. 

Fig. 2 illustrates the distribution of energy in t ime during the appearance of the induction process. 

It is not difficult to observe that the latent  period t~ for the frontal z o n e  is four times greater than the 
period t 1, 
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The period of time h is two minutes, which would require 3.6 meters of electroencephalographic tape. If 
the duration of continuous investigation (10 minutes) is taken into account, as well as the variability of electra- 
encephalograms, it becomes clear why these mechanisms have not been detected with sufficient clarity in or- 
dinary electroencepha 1ography. 
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Fig. 2. Bioelectrical reactions in the occipital 
and frontal zones, typifying negative induction. 
Each column represents the amount of energy 
collected by the integrator during 30 seconds. 

Fig. 3. Bioelectrical reactions in the occipital and 
frontal zones during irradiation of the inhibit ory pro- 
cess. 

Fig. 3. illustrates the irradiation of inhibition; it shows flrat the reaction of the frontal lobes lags with 
respect to the occipital lobes; the latent period (t2) reaches 11/2 minutes. 

hi conclusion it should be mentioned that the method of integrating and differentiating energy by time 
during bioelectric investigations permits the analysis of interzonal relations in the cortex of tile cerebral hem-  

ispheres of man. 
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