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In expe r imen t s  on rabb i t s  during the development  of expe r imen ta l  postvaccinal  encephal i t is  
diffuse slowing of the background e lec t r i ca l  activity of the b ra in  was found, with an inc rease  
in the la tent  per iods  and duration of the evoked potent ials .  

The electrical activity of the brain in experimental encephalitis has been studied only sporadically 
[3, 131. 

This paper  d e s c r i b e s  the r e su l t s  of an invest igat ion of the dynamics  of e l ec t r i ca l  act ivi ty in different  
pa r t s  of the rabbi t  b ra in  during the development  of exper imenta l  encephal i t i s  caused by smal lpox vaccine.  

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 21 rabb i t s  weighing 2.8-3 kg with e l ec t rodes  implanted into the 
visual  cor tex,  the l a te ra l  geniculate body (GL), the p o s t e r i o r  hypothalamic nucleus (NHP), the mesenceph-  
alic r e t i cu la r  format ion  (FR), h ippocampus (HIP), media l  nucleus of the tha lamus (VM), and the globus 
pall idus (GP). The e lec t rodes  were  inser ted  with the aid of a s te reo tax ic  appara tus  in accordance  with the 
coordinates  of the a t las  [12]. The EEG was r eco rded  in 7 monopolar  leads on a "Schwarzer"  e lec t roen-  
cephalograph.  In addition, evoked potent ia ls  to photic s t imulat ion (50 psec ,  0.3 J) were  r eco rded  f rom the 
visual  cor tex .  

The rabbi t s  were  injected with smal lpox neurovaccine  (Moscow Institute of Virus  Prepara t ions )  by 
the i n t r a c e r e b r a l  route (0.2 ml  of a suspension diluted 10 -S) and percutaneously  (1 ml, dilution 10-i). The 
t i t e r  of the v i rus  for i n t r ace r eb ra l  injection was 10 -6 and for percutaneous  admin is t ra t ion  10 -7. The rabb i t s  
were  sens i t ized  24 h before  percutaneous  infection by i n t r amuscu la r  injection of 5 ml  normal  horse  se rum.  

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

The EEG was examined before  infection, 24 h a f te r  injection of the neurovaccine,  and then daily until 
the animal  died. 

When the EEG was r eco rded  before  infection in a state of re la t ive  res t ,  polymorphic  act ivi ty was r e -  
corded with predominance  of 0 waves  70-100 pV in ampli tude.  A regu la r  synchronized rhy thm with a f r e -  
quency of 4-7 Hz was obse rved  per iodical ly  in the hypothalamus ,  hippocampus,  and mesencepha l ic  r e t i cu l a r  
format ion .  Fas t  waves  were  usual ly  i l l -defined (Fig. 1). The r e su l t s  of invest igat ions of the evoked poten- 
t ia ls  in the normal  an imals  were  in ag reemen t  with those desc r ibed  in the l i t e ra tu re  [4]. A semiphas ic  
potential ,  consis t ing of p r i m a r y  and secondary  r e sponses ,  with a mean latent  per iod of the posi t ive  phase 
of the p r i m a r y  r e sponse  of 17.8 m s e e ,  was r eco rded  in the visual  cor tex .  
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Fig. 1~ Electr ical  activity of rabbit  No. 17 under normal  condi- 
tions. Calibration; 1 sec, 100 #V. Averaged evoked potential of 
the visual cortex shown in upper r ight hand corner .  Calibration." 
500 msec ,  100 pV. Upward deflection denotes negativity. Re -  
mainder  of legend in text. 

Fig. 2. Elect r ical  activity of rabbit  No. 17 in the acute period of 
vaccinal encephalitis.  Legend as in Fig. 1. 

On the 2nd-3rd day after  percutaneous vaccination, the rabbits  showed an unstable and ill-defined 
tachyrhythmia,  evidently due to sensitization as Markov [7] has shown. On the 3rd-4th day after  vaccina- 
tion, smallpox vaccine could be isolated from the blood of this group of rabbits .  

The clinical manifestations of encephalitis were s imilar ,  whether infection was by the in t racerebra l  
or the pereutaneous route,  but in the f i rs t  case they appeared after 2-3 days, and in the 2rid case after 7-10 
days. Wasting, apathy, disturbance of movement coordination, t r emor  of the l imbs, and periodic bouts of 
r e s t l e s s  movement  were observed.  During the development of encephalit is ,  pa reses  and para lyses  of the 
l imbs appeared, eonvlusions occurred ,  and death ensued. Vaccinia virus was isolated f rom the brain  of 
the rabbits  which died after  percutaneous immunization. 

Pathological investigation (A. P. Tarasova) revealed a diffuse lesion of the brain substance with 
perivenous inf lammatory infiltration and demyelinization of the nerve f ibers around the veins. These le- 
sions evidently resul t  f rom the action of the virus and also f rom autosensit ization by breakdown products of 
the bra in  t issue [8, 9]. These processes  possibly lead to dis turbances  of the cerebra l  circulat ion and to 
cerebra l  anoxia. In the initial period of encephalitis,  the predominant EEG picture was thus one of the com- 
paratively ear ly  stages of anoxia [11] - -a  decrease  in the amplitude and desynchronizat ion of the activity in 
several  leads. In some rabbits ,  in addition, bi lateral ly synchronized burs ts  of rhythmic waves lying in the 
A and ~ range, were recorded.  

In the acute period of encephalitis,  with development of more  marked neurological  and v iscera l  
manifestat ions,  the e lect r ical  activity of the brain  resembled  the changes descr ibed by Gurvich [5] and 
charac ter ized  by an increase  in the amplitude of the high, slow waves, mainly in the ~ range (Fig. 2). The 
A activity quickly spread to all par ts  of the brain,  the EEG pattern became uniform in the various leads, 
and a decrease  in the differentiation of the nervous t issue s imilar  to that observed by 1Haiorchik in patients 
with brain tumors  [6] evidently took place. A similar  picture has been observed in the acute period of v a c -  
cinal and para-infectious encephalitis by other invest igators [1, 2, 10]. 

During the development of the terminal  state in rabbits  with vaccinal encephalitis, the amplitude of the 
slow waves was reduced, periods of flattening of the curves  and standard slow complexes (biphasic waves, 
1 sec in duration and about 300 gV in amplitude), s imi lar  to those observed by Gurvich [5], appeared. 

The evoked activity in response to photic stimulation also underwent considerable changes in the 
acute period of encephalitis,  consist ing mainly of lengthening of the latent periods and duration of the pri-  
mary  and secondary responses  (Fig. 2) by 30-100%. Evoked potentials continued to be recorded  even in the 
terminal  state, and they pers is ted after  extinction of the background activity. 
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