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Cross -co r re l a t ion  coefficients of e lec t roencephalograms (EEGs) combined with their 
other pa rame te r s  (frequency, amplitude) provide a sensitive indicator of changes in the 
functional state of the cor tex  andre f l ec t to  some degree the cha rac te r  of the sys tem of 
mutual relationships between cor t ica l  e lec t r ica l  activity at points where the EEG is 
recorded.  The use of a general  cor re | a t ion  index of the EEG is recommended as a 
means of evaluating the sever i ty  of a cor t ica l  lesion and the degreeof  r ecove ry  of its 
original state~ 

A promising method of describing cor t ica l  activity is by corre la t ion anaylsis  of the EEG [4, 6]. 

The wri ters  have previously descr ibed [1, 3, 5] a sys tem of automatic conversion,  recording,  and 
analysis  of mult iprocess  information (the APROMIN system) and have shown that the state of cor t ica l  
function of i r radia ted  rabbits can be evaluated f rom electrophysiological  indices calculated by the "Ura[-2" 
computer .  

The object of the present  investigation was to obtain dynamic charac te r i s t i c s  of the sys tem of r e l a -  
tionships between electr ical  activity of the principal  zones of the rabbit  ce rebra l  cor tex  based on c r o s s -  
corre la t ion  coefficients (CCCs) of the EEG. 

EXPERIMENTAL METHOD 

Seven rabbits were used and the experimental method was fully described previously [2]. Parallel 

recordings were made of i0, 12~ or 14 EEGs on an "Alvar" electroencephalograph and on the magnetic 

tape of an APROMIN-16 multiprocess information converter. Recordings on magnetic tape were obtained 

as a consecutive 7-digit code. These data were introduced into the memory of the "Ural-2" computer and 

processed by a combined program which enabled the amplitude of the EEG, its mean frequency, its fre- 

quency indices, and the area and CCC of the EEG to be calculated. The results obtained from each record 
after irradiation were compared with the mean background values. The animals received whole-body 

irradiation by Co G~ ~-rays: three rabbits in a dose of 1500 R, two in a dose of I000 R, and two in a dose of 

500 R. 

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

To begin with the charac te r  of changes in the CCC of the EEG were studied for background recordings  
28 sec in duration. CCCs of EEGs were calculated for 28 sec, for 4 - sec  intervals ,  and for 2-sec intervals .  
The most  consistent  f rom reco rd  to r eco rd  were the coefficients calculated for the complete r eco rd  as a 
whole. These will be implied when CCCs of EEGs are mentioned in the future.  It should be pointed out 
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Fig .  1 F ig .  2 

F ig .  1o Dynamics of changes in EEG indices  a f te r  i r r a d i a t i o n  of 
r abb i t s  in a supe r l e tha l  dose (1500 R): 1) GCI; 2) pos i t ive  c o m -  
ponent of GCI; 3) mean CCC of EEG; 4) number  of waves with f r e -  
quency above 7.5 Hz as  pe rcen tage  of total  number  of EEG waves 
(F4); 5) mean a r e a  of EEG (S) in r e l a t i ve  units .  Ver t i ca l  line 
marks  t ime of i r r a d i a t i o n ,  ve r t i c a l  a r r o w  t ime of a n i m a l ' s  death.  

Fig .  2. Changes in CCCs of EEGs a f te r  i r r a d i a t i o n  in sublethal  
dose (500 R): 1) GCI of EEG; 2) pos i t ive  component  of GCI of EEG; 
3) mean CCC of EEG. 

that for  14 EEG leads  the compute r  ca l cu la t e s  only 91 coeff ic ients  (for a l l  mutual p a i r s  of EEGs):  seven 
i n t e r h e m i s p h e r i c  for  s y m m e t r i c a l  points ,  42 i n t e r h e m i s p h e r i c  for  diagonal points ,  and 21 coeff ic ients  of 
i n t r a h e m i s p h e r i c  connect ions for  each hemisphe re .  The computer  a l so  p r in t s  the a r i t hme t i c  mean value 
of the CCC of the EEG for the whole cortex~ 

The dynamics  of the changes in the ave rage  CCC for the whole co r t ex  in a r abb i t  i r r a d i a t e d  with T -  
r a y s  in a supe r l e tha l  close of 1500 R is i l l u s t r a t e d  in Fig .  1. The same figure shows the dynamics  of 
changes in the a r e a  of al l  the EEGs and the dynamics  of changes in one of the f requency ind ices .  

Since ca lcu la t ion  of the mean CCC gives  no idea of i ts  deviat ions in di f ferent  d i rec t ions  f rom the 
in i t i a l  value i t  was a lso  dec ided  to use a gene ra l  c o r r e l a t i o n  index (GCI). This index is  obtained by adding 
al l  devia t ions  of the CCC f rom the i r  mean background values (absolute) and taking the a v e r a g e .  All posi t ive  
and al l  negat ive devia t ions  a re  a l so  added together  s e p a r a t e l y  and averaged .  At each stage in the inves t i -  
gat ion,  to de sc r ibe  the co r t i ca l  r e sponse  to i r r a d i a t i o n  this gene ra l  index and i ts  components  were  used 
ex tens ive ly .  

The g r e a t e r  the magnitude of deviat ion of the GCI of the EEG f rom i ts  background value and the 
s h a r p e r  the d i f fe rences  between i ts  individual  components ,  (the total  pos i t ive  and negative deviat ions)  the 
g r e a t e r  the changes in ac t iv i ty  of the mutual i n t r a e o r t i c a l  connection s y s t e m s  and the more seve re  the 
les ion .  

It is  c l e a r  f rom Fig .  1 that 24 h af te r  i r r a d i a t i o n  in a super l e tha l  dose the c e r e b r a l  co r t ex  of the 
i r r a d i a t e d  r abb i t  was bound s t ead i ly  for  death,  for  the GCI of the EEG in this  p e r i o d  was much higher  than 
i t s  background level ,  and the GCI components  showed no tendency toward  equi l iza t ion .  In that  case  absence 
of a phase of " re la t ive  n o r m a l i z a t i o n "  [2] could be confident ly deduced.  It should be noted in p a r t i c u l a r  
that  this  phase  was e s t ab l i shed  without the use of loads .  

The dynamics  of changes in the GCI and EEG followed a s i m i l a r  pa t t e rn  in two other r abb i t s  i r r a d i a t e d  
in a dose of 1500 R~ 

After  i r r a d i a t i o n  with 1000 !q the dynamics  of the changes in the EEG GCI of the i r r a d i a t e d  r abb i t s  
was somewhat  d i f ferent  in c h a r a c t e r .  During the f i r s t  2-3 days a f te r  i r r a d i a t i o n  cons ide rab le  devia t ions  
f rom the background were o b s e r v e d  in c o r t i c a l  ac t iv i ty .  After  4 days there was tendency for  the GCI to 
d imin i sh .  However ,  this  b r i e f  tendency was soon followed by a sharp  i n c r e a s e  in the EEG GCI and by 
death of the a n i m a l s .  
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The dynamics of the changes in the GCI of rabbits irradiated by 7-rays in a dose 500 R is shown in 
Fig. 2. Both rabbits survived (about 20% of rabbits die after irradiation in this dose). 

The transition from crisis to normalization of cortical activity is interesting. As in the previous 
cases the moment of crisis was characterized by high GCI values. The recovery period began by the GCI 
moving close to the background values and it ended with equalization of its components. Complete restor- 
ation of cortical activity could be deduced only when the positive and negative deviations (components) of 
the GCI were equal to the original background values. In the present case complete recovery took place 
after 30 days, although the phase of recovery was apparent 6-7 days after irradiation. 

The results described at present reflect only the action of T-rays on the animal's cortex as a whole, 
without spatial analysis. It has been shown that the CCCs of the EEG, combined with frequency and area 
indices of the EEG constitute a sensitive indicator of changes in the functional state of the cortex and 
reflect to some degree the character of interrelation between electrical activity in the zones of the princi- 
pal cortical leads. 

The general correlation index is recommended as a method of assessing the cortical response to 
harmful conditions (to assess the severity of the cortical damage and the degree of recovery of the initial 
state). 
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