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The effect of a modulated e lect romagnet ic  field (MEMF) on experimental ly  evoked epileptiform 
activity of brain s t ruc tures  was studied in ra ts .  Exposure to an MEMF with modulation f re -  
quencies of 2-30 Hz was shown to induce depress ion of paroxysmal  brain e lectr ical  activity in 
41% of experiments .  Marked weakening of epileptiform activity was observed in 23% of experi-  
ments and potentiation in 10.1~. In 25% of experiments  exposure to an MEMF did not signifi- 
cantly a l ter  the cha rac t e r  of evoked paroxysmal  brain activity. 
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Investigations by Bekhtereva and co-workers  [1, 2] have shown that in t racerebra l  e lect r ical  stimulation 
of cer ta in  deep brain s t ruc tures  leads to inhibition of paroxysmal  e lec t r ica l  activity in patients.  

At the same time, it has recent ly  been shown to be possible to produce oriented changes in brain e lec t r i -  
cal activity by exposure to e lec t romagnet ic  fields of radio frequencies,  modulated by rhythms coinciding with 
the frequency charac te r i s t i c s  of the EEG [3, 4]. 

In view of the urgency of the sea rch  for  new methods of t rea tment  of epilepsy, it was decided to under-  
take special  experiments  in o rder  to study the possibil i ty of suppressing experimental ly evoked epileptiform 
activity of brain s t ruc tures  by means of a modulated e lec t romagnet ic  field (MEMF). 

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

Experiments  were ca r r i ed  out on 58 noninbred albino ra ts  of both sexes.  The animals were f i rs t  tested 
for  sensit ivity to intensive acoustic st imulation in a special  chamber .  Animals in which acoust ic  stimulation 
evoked a violent motor  response  {irrelevant running, jumping), often terminating in tonic or  clonico-tonic con- 
vulsions, were chosen for the experiments .  

Elect rodes  were implanted into deep bra in  s t ruc tures  of the rats  (hippocampus, amygda]a, mesencephal ic  
re t icu la r  formation,  caudate nucleus, thalamic and hypothalamic nuclei), and into different regions of the ce re -  
bral  cortex.  Elect r ica l  activity was recorded  on a BST-1 8-channel e lectroencephalograph and simultaneously 
on an "Orion" EEG analyzer .  The epoch of analysis  was 30 sec. In some experiments pers i s ten t  epi leptiform 
activity was obtained in the EEG of the animals by means of s h o r t - t e r m  electr ical  st imulation of limbic s t ruc-  
tares  of the brain  (hippocampus, amygdala) immediately before acoustic stimulation. 

The animals were exposed to the MEMF against  the background of marked epileptiform activity on the 
EEG. The pa rame te r s  of exposure were:  c a r r i e r  frequency 40 MHz, field intensity 10-20 W/m, depth of 
modulation 80-100~0, modulating frequencies 2-30 Hz. The duration of exposure varied in different experi-  
ments f rom 5 to 60 min. 

EXPERIMENTAL RESULTS 

The experiments showed that intensive acoustic stimulation evoked marked epileptiform activity in the 
EEG of animals predisposed to audiogenic epilepsy or in rats previously "sensitized" by electrical stimulation 
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Fig. 1. Dynamics of changes in b ra in  e lec t r i ca l  act ivi ty  
of r a t  during acoust ic  s t imula t ion  and exposure  to MEMF. 
A) Spontaneous bra in  e lec t r i ca l  act ivi ty of intact rat ;  B) 
development  of ep i lep t i fo rm act iv i ty  at  6th minute of ex-  
posure  to acoust ic  s t imulus;  C) suppress ion  of epi lept i -  
fo rm act iv i ty  at  3rd minute of action of MEMF with mod-  
ulation f requency of 3 Hz. 1) Sensomotor  cortex,  2 )dorsa l  
hippocampus,  3) caudate nucleus, 4) mesencepha l ic  r e t i cu l a r  
format ion ,  5) occipi tal  cor tex.  

of the l imbic s t ruc tu r e s  of the bra in .  The act ivi ty  was of two types:  1) act ivi ty  of sp ike-wave  type with d i f fe r -  
ent degrees  of r egu la r i ty ,  with f requencies  of 1-3 Hz, and an ampli tude of up to 500 #V; 2) r egu la r  hypersyn-  
chronized act ivi ty  with a f requency of 4-9 Hz and an ampli tude of up to 400/~V; 3) per iodic  burs t s  of pa roxysma l  
h igh-ampl i tude  waves and pointed d i scharges  with d i f ferent  repet i t ion f requencies  and with an ampli tude of 250- 
400 #V. 

In 50% of exper imen t s  acoust ic  s t imulat ion evoked genera l ized  se i zu re  act ivi ty,  in 25% ep i lep t i fo rm ac -  
t i v i t y  was recorded  mainly  in var ious  deep bra in  s t ruc tu re s ;  in the remain ing  25,% of expe r imen t s  pa roxysma l  
ac t iv i ty  was mos t  marked  in  cor t ica l  der iva t ions .  

Exposure  to MEMF against  the background of continued action of the acoust ic  s t imulus led to d i sappea r -  
ance of the s e i zu re  act ivi ty in 41.6~o of expe r imen t s .  In 23.3~ of exper imen t s  marked  weakening of ep i lep t i fo rm 
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TABLE 1. Energy of Principal  EEG Rhythms 
(numerical values correspond to in tegrator  
readings,  epoch of integration 30 sec) 

Structure Rhythm 

Hippocampus 

Reticular 
formation 

Back- 
ground 

177 +9,5 
203711,2 
201~-7,7 
168~8,9 

t054-9,7 
I00~4,2 
784-8,2 

1114-6, I 

Acoustic Exposure to 
stimulation MEMF 

4454-14,6 1534-7,6 
3134-9,8 2194-10,1 
2124-12,9 1714-6,7 
1704-14,6 156+__8,4 

386+_ t I, 1 
217• 
112_--+9,5 
110+__8,7 

92-t-5,6 
86-/-8,3 
68• 
93+-- 7,2 

activity was observed,  as shown in par t i cu la r  by the fact  that the seizure  activity became i r regular ,  the am- 
plitude of the paroxysmal  waves decreased,  and the duration of its appearance was considerably shortened. 
In 25~ of experiments  exposure to MEMF caused no significant changes in epileptiform activity on the EEG. 
In 10.1% of experiments  exposure to MEMF led to strengthening of the paroxysmal  e lectr ical  activity. 

The latent per iods f rom the beginning of exposure to MEMF to the appearance of the above-mentioned 
changes on the EEG were  charac te r ized  by considerable variabi l i ty in different animals and ranged f rom 20- 
30 sec to 15-20 min. The blocking action of MEMF was most  effective in cases  when the animals '  EEG was 
dominated by general ized se izure  activity.  Conversely,  when local se izure  activity was recorded in the cortex 
o r  deep bra in  s t ruc tures  on the animals '  EEG, the antiepileptie action of MEMF was less  marked; in some 
cases  general izat ion of seizure activity was observed under these c i rcumstances .  

A typical example of the appearance of epileptiform activity in the rat  brain in response to acoustic s t im-  
ulation and its suppress ion by exposure to an MEMF during continued application of the acoustic stimulus is 
shown in Fig. 1. 

To assess  the action of MEMF, changes in the energy of the principal  EEG rhythms were determined in 
this same animal (Table 1). 

These data show that the development of epileptiform activity in the brain s t ruc tures  was accompanied 
by a selective inc rease  in energy in bands corresponding to A- and 0-rhythms.  Exposure to MEMF led to a 
decrease  in the energy of these rhythms and, in some cases ,  the values recorded were actually lower than 
those in the background. 

After the end of exposure to MEMF and with continued acoust ic  stimulation, se izure  discharges  appeared 
in the brain  s t ruc tu res  during the f i r s t  5 min in 50% of experiments .  As a rule, in such cases ,  the abundance 
of se izure  activity, based on indices such as amplitude, duration, and degree of generalization,  was consider-  
ably less than before exposure to the MEMF. 

Charac te r i s t i ca l ly  a marked antiepileptic effect was observed in different experiments  af ter  exposure to 
ME MF with different modulation frequencies ranging f rom 2 to 30 Hz, when the frequency remained fixed through- 
out the experiment .  In other  cases  suppress ion of se izure  activity took place when the modulating frequency 
was changed actually in the course  of the experiment  {for example, 16, 7, and 30 Hz). These resul ts  point to 
the need for  individual selection of the effective pa ramete r s  of MEMF in o rder  to obtain an oriented effect on 
the epileptic response .  

These experiments  thus point to a dist inct  antiepileptic action of MEMF on the electroeneephalographic 
manifestat ions of audiogenic epilepsy in ra t s .  In mos t  experiments ,  moreover ,  an antiepileptic effect of MEMF 
was observed,  in the fo rm of a considerable reduction or  even the total disappearance of evoked epileptiform 
activity on the an imals '  EEG. 
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