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-The effect of an e lect romagnet ic  field (EMF) with different frequencies of modulation (2, 7, and 
50 Hz) on the self-s t imulat ion response  was studied in ra ts .  Exposure to an EMF of 2 Hz caused 
a p r imary  increase  in frequency of the self-s t imulat ion response,  followed by depression.  Ex- 
posure to an EMF of 7 Hz initially did not change the intensity of self-s t imulat ion,  but later led 
to a gradual decrease  in its frequency. EMF with modulation of 50 Hz suppressed the self-  
stimulation response  virtually immediately. The changes observed in the self -s t imulat ion r e -  
sponse were independent of the location of the st imulating electrodes  and were determined by the 
frequency of modulation of the EMF. 
KEY WORDS: electromagnet ic  field; modulation frequency; self-s t imulat ion response;  limbic 
system.  

Previous  investigations in the w r i t e r ' s  labora tory  showed that exposure to a modulated electromagnet ic  
field (MEMF) leads to selective excitation of the limbic s t ruc tures  of the brain, which are  known to part icipate 
in the formation of emotional responses  [1, 4]. Changes in the emotional sphere are  one of the most  charac -  
ter is t ic  manifestations of illness developing in persons exposed at work to the action of MEMF [2, 5]. 

One of the most objective phenomena with which to study emotional responses  is Olds'  self-s t imulat ion 
response  (SSR). Accordingly,  in the investigation descr ibed below, changes in the SSR in ra t s  during exposure 
to an MEMF were  studied. Special attention was paid to the study of differences in the SSR during exposure to 
EMD with different modulation frequency, for according to many invest igators this is a very  promising method 
of obtaining controlled changes in the activity of the CNS [3, 6]. 

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 30 ra ts  of both sexes with chronically implanted bipolar e lectrodes  
located in various subcort ical  formations (anterior and poster ior  hypothalamus, septum). The SSR was studied 
in a special Plexiglas chamber in which an EMF was generated between capacitor  plates fixed along the walls 
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Fig. 1. Dynamics of changes in frequency of SSR during 
exposure to EMF with different modulation frequencies:  
A-C) changes in frequency of SSR during exposure to EMF 
with modulation frequencies of 2, 7, and 50 Hz respec t ive -  
ly. Abscissa ,  t ime (in min); ordinate, number of t imes 
animal p ressed  on pedal. Marker  of action of EMF genera-  
tor shown below abscissa .  

and connected to an EMF generator .  The paramete r s  of the EMF were:  frequency 39 mHz, field intensity 100- 
120 W/m, depth of modulation 80%, modulating frequencies 2, 7, and 50 Hz. Depending on the modulation f re -  
quency of the EMF used the experimental  ra t s  were divided into three groups with 10 animals in each group. 
The resu l t s  were subjected to dispers ion analysis .  The investigation was ca r r i ed  out by the method of least 
squares ,  by counting the number of t imes the animal p res sed  on a pedal in 30 sec initially and during exposure 
to a modulated EMF. 

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

The experimental  resu l t s  showed that a modulated EMF with a frequency of 39 mHz caused charac ter i s t ic  
changes in the SSR of the ra t s .  ,The dynamics of these changes largely depended on the modulation frequency 
used. During exposure to an EMF with modulation frequency of 2 Hz, an increase  of 93% in the frequency of the 
SSR was observed in the f i rs t  2. rain. During the next 1-1.5 min of exposure the frequency of the SSR fell to its 
original level and it disappeared completely by the fifth minute (Fig. 1). 

During exposure to an EMF with a modulation frequency of 7 Hz the frequency of the SSR during the f i rs t  
4 rain was virtually the same as initially, but during the next 5 min the frequency of the SSR fell gradually and 
it disappeared completely after exposure for 10 min (Fig. 1). 

An EMF with a modulation frequency of 50 Hz blocked the SSR of the experimental  animals virtually im- 
mediately (Fig. 1). Charac ter i s t ica l ly  exposure of ra t s  in which the SSR was completely suppressed by an EMF 
with a modulation of 50 Hz to an EMF with a modulation frequency of 2 Hz led to a t empora ry  stimulation of the 
SSR which lasted 2-3 min. 

These experiments thus showed that EMF with different modulation frequencies but of the  same intensity 
differ in their effects on the SSR: A lower modulation frequency (2 Hz) has an initial activating effect, but later  
exhibits the SSR; with a modulation frequency of 7 Hz the stimulating effect is absent, but the SSR of the animals 
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continues for a long t ime;  an inc rease  in the modulation f requency to 50 H z  leads to comple te  abolit ion of the 
SSR at the beginning. 

His to logical  ana lys is  showed that the changes descr ibed  above in the SSR during exposure  to an MEMF 
a r e  p rac t i ca l ly  independent of the location of the e lec t rodes  in the cor responding  subcor t ica l  c en t e r s  but a re  
de te rmined  by the modulation f requency of the EMF used. In pa r t i cu la r ,  the changes in SSR were  identical  in 
c h a r a c t e r  during exposure  of r a t s  with e lec t rodes  located in the an te r io r  hypothalamus (six animals) ,  septurn 
(two animals) ,  and pos te r io r  hypothalamus (two animals)  to an EMF with modulation f requency of 7 Hz; during 
exposure  of r a t s  with e lec t rodes  located in the an te r io r  hypothalamus (seven animals) ,  septum (two animals) ,  
and p o s t e r i o r  hypothalamus (one animal)  to an EMF with a modulation f requency of 7 Hz. 

During exposure  t o  an EMF with a modulation f requency of 50 Hz identical  r e s p o n s e s  were  obse rved  in 
r a t s  with e lec t rodes  located in the an te r io r  hypothalamus (four animals) ,  septum (one animal) ,  and pos t e r io r  
hypothalamus (two animals) .  The r e s u l t s  of these  expe r imen t s  indicate the se lec t ive  c h a r a c t e r  of the effect  of 
EMF with different  modulation f requencies  on  emotional  r e s p o n s e s  of an imals  i r r e s p e c t i v e  of the subcor t i ca l  
cen ter  in which the e lec t rodes  a re  si tuated. 
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