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The dependence of ampli tude and latent  per iod of audi tory evoked potentials  on the intensity,  
duration,  build-up, frequency,  and rhy thm of acoust ic  s t imul i  was  invest igated in 40 rabb i t s .  
Stimulus intensi ty and build-up and i n t e r t r i a l  in terva l  we re  shown to affect  the p a r a m e t e r s  of 
the evoked potentials .  
KEY WORDS: hear ing;  object ive audiometry ;  evoked potent ials .  

The intensive study of auditory cor t i ca l  evoked potent ials  (EP) in r e cen t  y e a r s  has  necess i t a t ed  a solution 
to ce r ta in  theore t ica l  and p rac t i ca l  p rob lems ,  pa r t i cu la r ly  those connected with the development  of methods of 
objective audiomet ry  and cl inical  audiological  p rac t ice .  It is of the u tmost  impor tance  to d i scover  the r e l a t ion-  
ship between the ampli tude and t e m p o r a l  c h a r a c t e r i s t i c s  of the potentials  on p a r a m e t e r s  of the acoust ic  s t imul i  
such as durat ion,  intensity,  s t eepness  of  build-up,  f requency,  and rhy thm,  

Although these  p rob lems  have been d i scussed  to some degree  in the exper imen ta l  l i t e r a tu r e  [1, 6, 7, 9], 
ce r t a in  contradic t ions  exis t  and, in par t i cu la r ,  the r e su l t s  a r e  difficult to compa re  because  of d i f fe rences  in the 
methods to r e c o r d  the e l ec t r i ca l  r e s p o n s e s  and to shape and ca l ib ra te  the s t imul i  in invest igat ions by different 
worke r s .  These  were  the c i r c u m s t a n c e s  which led to the investigation descr ibed  below. 

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

Exper imen t s  were  c a r r i e d  out on 40 chinchilla r abb i t s  weighing 1.8-2 kg. Under c h l o r a l o s e - p e n t o b a r b i t a l  
anes thes ia  (15 and 30 m g / k g  respec t ive ly)  s teel  needle e l ec t rodes  were  inser ted  into the rabbi t s :  the act ive 
e lec t rode  into the c ran ia l  bones in the project ion region of the auditory cor tex ,  the r e f e r e n c e  e lec t rode  into the 
nasal  bones,  and the grounding e lec t rode  into the soft t i s sues  of the thigh. To ampl i fy  the der ived  potentials  
units of the "Gal i leo" e lec t roencephalograph  were  used, a f ter  which the EP were  r eco rded  on a spec ia l ly  de-  
signed sy s t em descr ibed  by the wr i t e r s  previous ly  [4], with low-frequency modulator  for r ecord ing  on magnetic  
tape.  The sy s t em envisaged combined record ing  of the potential  and the synchronizing pulse.  The s t imulat ing 
pulse and EP were  led in para l le l  to the input of an S1-18 dua l -beam osci l loscope for visual  control  and photo- 
graphic  record ing .  EP recorded  on magnet ic  tape were  then led to an ART-1000 computer  for averaging.  
Usually 25 success ive  EP were  averaged  with an epoch of analys is  of 250 msec .  

Fig. 1. Averaged  EP of rabbi t  in r e sponse  to acoust ic  s t imuli  of different  intensi t ies .  
Computer  averaging  of 50 success ive  potent ials  to cl icks 5 msec  in duration with in- 
t e r t r i a l  in terval  of 1 sec .  Stimulus intensity (in dB) above threshold  for r e sponse  
production: I) 0, II) 12, III) 28, IV) 50, V) 60. 
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Fig. 2. EP amplitude as a function of in- 
tensity of acoustic stimulus (M �9 m): 1) 
amplitude of EP;  2) spike latency of positive 
phase of EP. 

Clicks 0.5, 1, and 5 msec in duration and tonal volleys 20, 30, and 50 msec in duration were used as 
acoustic stimuli.  The filling frequencies of the tonal volleys were 500, 1000, 2000, 4000, and 8000 Hz. The 
build-up of each tonal volley varied f rom 2.5 to 15 msec and the intensity of the s t imul i  varied from 0 to 100 dB 
above the 2 �9 10 -5 P level when the emitting telephone was calibrated with the "artif icial  ear"  instrument (Bruel 
and K]aer). The sound generator  was a DN-69 low-ohmic electrodynamic telephone, which was applied directly 
to the pinna of the animal. Acoustic stimuli were applied at intervals of 1, 2, and 3 sec. All the pa ramete r s  of 
the stimuli  l isted above were formed by means of a specially designed attachment for the AUG-69 audiometer.  
Experiments  were ca r r i ed  out in a soundproofed and electr ical ly  screened chamber .  

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

The recorded  EP consisted of a pos i t ive-negat ive  complex, developing within 40-50 msec after the be- 
ginning of acoustic stimulation with a peak - t rough  amplitude of up to 200 pV. 

The amplitude and temporal  charac te r i s t i cs  of the potential had identical pa ramete r s  for stimuli with dif- 
ferent  filling frequencies,  provided that the intensity of the stimulus for each frequency corresponded to its 
threshold level. This is a very  important factor for it is the basis for  the use of EP recording  to develop meth- 
ods of objective audiometry.  

The study of the role of stimulus intensity showed a marked dependence of amplitude and latency of the EP 
on intensity. In par t icular ,  if st imulus intensity was increased to 20-25 dB above the threshold for  appearance 
of a response  there  was a l inear  increase  in amplitude of the EP and a decrease  in the spike latency. With a 
fur ther  increase  in intensity, the l inear relat ionship was disturbed: The EP amplitude continued to r i se  very  
slightly up to a cer ta in  level, af ter  which a fur ther  increase  in intensity of the acoustic stimulus caused no 
fur ther  change in EP amplitude, i.e., a phenomenon of "saturat ion" was observed (Fig. 1). 

Shortening of the EP latency took place in a re la t ively linear fashion approximately to the same level of 
acoustic stimulation to which the amplitude of the EP rose .  With a further increase in the strength of s t imula-  
tion the latent period became stabilized, i.e., a phenomenon of "saturat ion" also occurred.  The curves of 
amplitude and latency on the graph came out on a plateau at an intensity of 45-50 dB above the threshold for EP 
production (Fig. 2). 

This dependence of the charac te r  of the EP on stimulus intensity was observed when both tonal volleys 
and clicks were used as acoustic stimuli.  These facts agreed with observations in the l i tera ture  [1, 3, 5, 10], 
but they do not conf i rm observat ions by some workers  who found a decrease  in EP amplitude during the maxi-  
mal increase  in stimulus intensity [8]. 

A no less c lear  relat ionship was discovered when the effect of the build-up in intensity of the acoustic 
stimuli on EP was studied. With a decrease  in the duration of stimulus build-up from 8 to 5 and to 2.5 msec 
the amplitude rose  f rom 96 =~ 6.1 to 108 �9 5.1 and 128 �9 5.0 /~V respect ively;  however, under these c i rcum-  
stances the latent period was unchanged. Meanwhile a change in the duration of the stimulus had no effect on 
either amplitude or latency of the EP.  These findings agree  with the views of Gershuni [2] on the p r imary  role  
of t ransi t ion p rocesses  in the st imulus compared  with s teady-s ta te  processes  for the formation of integral  co r -  
t ical responses .  

An essent ial  factor for the pract ical  use of auditory EP record ing  in audiology is the establishment of 
their  dependence on the rhythm of acoustic stimulation. The experiments  showed that with an increase  in the 
interval  between success ive  stimuli f rom 1 to 2 and 3 sec the amplitude of EP increased regular ly  f rom 102 
5.0 to 132 -~ 5.0 and 152 + 6.6 /~V respect ively .  No such relat ionship could be found for the latent period. 
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EFFECT OF A MODULATED ELECTROMAGNETIC FIELD 

ON SELF-STIMULATION RESPONSE IN RATS 
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E. A. Krasnov, and S. K. Sudakov 

UDC 612,821.014.426 

-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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