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The dynamics of cortical  electrical activity a~ 20 points was studied in rabbits after  ~r e.x- 
posure  to ionizing radiation in doses of 1000 and 1500 R. The results showed that global bloete~tric~l ac -  
tivity Is a tess  sensitive index than indice~ taking account of the duration o~ the potent ia ls .  Changes in hie-  
electrical activity after irradiation diHer in different parts of ~ e  c o r L ~  

Fudowin~ whole-body x:.ray irradiation of rabbits in dose~ of 800-I000 II,~.o cortical electrical ~ , -  
tivlty undergoes considerable c~nge~ which occur in de~inlt~ pha~e3 {2]. However, the experlmenL~ o~ 
whlchthese conclusions are ba~ed were carried out with single l~d,. 

The object o~ the pre~ent investtg~t~on was to study the dyziandcs o[ c~rtteal eIectric~l ~etivlty on 
rabbits  at  20 points slmultzneously a~ter whole-body Irradiation in leL~l dose~ (1000 ~nd 1500 F0. Ib* r , -  
cording the poten~la!, at many different polnis simul~neou~ly it wa~ possible to study whether dlgerence~ 
exist in the character o~ electrical activi~y in different zones of ~a~ eor~ 

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

Ex~erlments were carried out on 4 rabb~t~ weighing 2.5-3 [W,- Th~ rabbRs were ~alpc~d, mid 2-3d~y~ 
later 20 Stainless steel eleetrodr were implanted into the skull and covered with acrylic glue. "I~ne arran- 
gement o~ the electrodes is shown In Fig. I, I. 1~0nopolar le~ad~ were used, The reference elec~rod~ wa~ 
located in the ~ r o n ~  I ~ ,  

The potential,  were ampIL~ied bF m~n~  of An el~t~x~enceph~Ioseep~ with eommutadoR frequer.,y ~)* 
50/see. The poten!ial~ were recorded from 20 points simultaneously by means of a multiple analyzer on 
magnetic h~pe in the form of a successive 5-di~e~r~ cede i~pulse { I, ~]. E~ch ~ndiv~d~n] rc~ord~g 
lasted 20 see. The re~u!t~ of prelimlnar] amplitu~a sr.alys~ r~.~orded ~n ma~n~etlc t~pe were latroduce~ 
by means of a marker selector and spee.a~ l~out device it:to ~h~ n~emo~d o! Ural-2 e~Lrsn~e c~mp~r 
and analyzed matl~enqatic~y ~ accordance v~Lh a complex p r o : ~  ~g~. 

The animals wer~ InveStigated a~ ~o~Iows. For t~e f l r ~  fe~t d~y~ ~* ~e~<gr~;:~d electrical activity 
was recorded. The rabblt~ "-,vere then e:%~o~ed to whole- "~,d7 Irr2di~t~n wi~h 7-ray~ (Co~). T~,e de~.r:;L~ 
was lf~4 R/ntis. Tv~o r abb i~  were irr~di~ted in ~ dose oI ~0~0 R and ~,vo rabbit~ In ~ do~.e c~ l~0O ~ T ~  
f i r s t  r~.-cordin$ of bloelectricnl seth'try wa~ mad~ 15 ~da s~d ~he a~;~;~ 30 m ~  aider irradiation, a~d s ~ . -  
qu~ntly recording,  were made every hour for ~-~ li ~.d then every day until the an~rn&P, d r  

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

To analyze t ~  result3 obt~c~d t:~e b~c~<~ou~d value3 ~ c~rt#.n I~d~ee~ w e r e  eomv.~wod w~:~h their 
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Fig, I.  D)-nal~Ics of cortical eic~tr!en! ac lv l ly  o l  a ra lbi l  r~-  
corde+3 at 19 points after  wholc-l~dy lrradlatloa with 7-raY~ ia 
a dose d !500 tt. Rabbit No. 77: I) arran~cmen~ ot recor~r:~ 
elect~x~des. Contlnuo~,~s Hr.e represonts integral electrical ac~l- 
v t~  S; dotted line show~ index ~ ~requeney 1-~ ~ cps); broken 
line i ~ d ~  S~ f f reque~y 3--0 epa). Vertical lln~ dei,,ote~ momea~ 
of  Irradiation. For clar~ty, eur(,es ~ and S~ are elevated Lht~ 
d~vls~ns ai~ve ~ e  ab~ela~=a. 

rose slight])-, f~IH~ a~oain on ~ e  3 r d  day,  while in a~fi.~cr rabbit activity ~-~z gvP.a',cr on ~ e  3rd d~y a~d 
rhea fell to = level s l i~ f i y  below the ba.ck.~'ro~_md, C~ lhe 6~h d:~y the ncth'Ity of I~.~ ra "l~il~- ag-~In l~ , an  I~ 
Increase, but on th~ 71~h day a~tcr |rradiaHc~ ~2~c a~L~~ ~ ,  

In I]~e ~ p  of rabbits I t ~ a ~ d  in a do~e of 15~0 R clmn~e~ In In~.egra| acLivi~y w ~ c b s e r v e d  ~ n ~ r ,  
T ic  laereaze in aefivi~- began t~ward lhe end o~ ~]~e firs~ ho~r after irradiation, re~chlng a m ~ i m , ~  3 h 
niter irradi:tfloa. Lu i~hblt ~o, "~7 {F;~, I) 8 h ~AI~e~' Irrud~afioa ~h~ i~.~c~~ actlvi~y a~aln ~ o  ~+h'Icai~fiy~ 

I I ~ ' I I I I R  i ; I  kl, l i ' I I ' l l t l i i ~ ; { l  1~  i M I  (I:,,21~ / :X I I  OS)W ; I i  i ,~ I i ;  ~ D I:_' = i  [ i l I "  2~.J~Ii/l!'~:i'l ! ,(*iii~,1 ~ , .~ '**~< . . . . .  ~ * ' ~ ,  
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Fig. 2. D~str|butto+m S T = f (T). ~ahbR No. 81 ~nt Eo+ 1), 
A) 15 ra in ;  B) 6 daya  ~ t e r  I r r a ~ a t ~ o n  ( l a s t  Lrar 5 ~ o r o  
mmimal's death). Ab~clssa, comrnu~t~+en Intervals; ordL+m~c) 
ST/Shalfwmve s {in p~reen0. D~a+~+am~ ob~ncd by superp+- 
s i n g  background v a l u e s  ~ t e r  irra~a+!on. Positive and nega . -  
f i v e  hatD+vavea o~ equal  duration s ~ m r a a ~ e ~  Un~++ded c ~ -  
umns |nd~cat+ that ~ckgro++uad exceeds [rrad~tlcn va~ucl 

columns xv~Lh single shadlng) irr++d~oa excee~ b a c h -  
ground. A r e a s  ot cotnc!dcnce.arc shown by doub~o ~+had~n S, 

T h e  d i s c r e t e  v e t o e s  o f  h a l t w a v e  d~ ra '~ons  w e r e  t aken  e v e r y  c o m m u ~ t ! o a  i n t e r v a l  (0.02 s ~ )  f r o m  0 to  ~0 f ~  

the  p o s i t i v e  a n d  a e ~ u t i v o  ~ ~ o  

The  s e c o n d  f ~ n e ~ o n  s ~ u ' e d  the  t i m e  ~ : c u ~ l e d  by  h~L~w~ves ~ a ~ v e u  d u r a H o n  e ~ r e s s ~  in  r e l t , ~  

c e s  a n a ! o ~ u ~  ~ t2~ose us+~l ~ cH~++c~l pra~+,~+ee, ' t h e  L ~ r d  ~'~nct~on ~vo ~ e  w~u~ e~ ~ ~ n ~ a l  a r e a  ~+or 
h a l f w a v e s  o f  a ~ v e a  d u r a t i o n  in  re~+ a~l~n ~+~ the tota~ a r a n  ~ t  .~e  e l e c t ~ e r + c e u + ~ a ~ , ~ u m  [P~{T] = . m - . . . ~ ]  {F,~o +~). 

T o  f~eH~tat~ .~n~ly~..--~ o~ the  e.uormo~.~ m+mer~cal ~na~er~aL v:e ~ubd~vlded ~a f r ~ u e u e y  . . . . . . . . . . . .  

a ~hole into four subrange~ ~#+ f[r~++ ~lo~ I c p s  (~rom 25 ~o $~ cornr+'~u+:a~:lon Intervals)+ b~a~+C!y d e t e c ~ h ~ ~  

by our apparatus; t h e  aer from I t~ 3 cp~ (~-25 c~mmutaH~n in~e~+va~:~); ~he @+[rd frora 3 to 8 ~ (-:,'~ 
In te rva l s )~  and the  f o u P ~  o ' : e r  $ cp~ {I+3 ~n~er0:a~) .  Vr tt:e,d ~ c  t e r m  " i n ~ c e a  ~ ~ d e s c r i b e  ~ e  n u : a e r ~  
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niter irradiation: the percentage of fast waves fell considerably and that of the slmr w,~ves rose  rapldl F 
(stage of inhibition). After a few days,the relative.proportion of fast waves again rose slightly (stage of 
relative normalization), but be[ore the animal'.3 death the percentage of fast waves became negligible and 
strong slow ~-avcs predominated (Fig, 2, B). 

The resui L~ thus showed ~ a t  the study of changes, in cortical electrical activity In response to Irradia- 
tion u.~ing integral activity as the criterion Is lns~.fficlcnt and must be supplemented by the study of cri teria 
taking into account thb duration of the:potentials. Using Integral activity, for Instance, changes could ILe 
found only toward the end of t ~  f irs t  hour after irradiation (dose 1500 R; F~g. 1) o r  2 h a f t e r  trrad.~atton 
(dose 1000 R). Yet on Cqc graph o~ distribution of S= (Fig. 2) these ehzngce could be detected in the flrs~ 
trace (taken 15 rain after  irradiation), The graph of in|egq'al activity reveul~ a consIder~b]e Increase ~-q~ h 
after irradiation (depending on the dose). A-~ first  glance this Increase in activity may h~ taken as a slgn 
of increased cortical ~cl~.v|~y. I]owever, n~mbsis o~ o~r o~hcr cr i ter ia  sbow~ that lr~ fae~ th~s tnereasc ira 
integral aelivi~y x~us due entirely go an increase in the relative pr.oportton of slow ~v'~ves, and, consequently, 
It Is a s ~  of increasing Inhibit!on {Fig. 1)~ 

We compared the acgivi~y ~n ~le last backgrovnd trace (L e., immediately before Irradiation) xrith ~ r  
aei/v!W at the moment of deepes~ depression, q%Is comparison was made for each ef hhe ~0 reeordIt~g 
points. The greatest  difference b~ween Lb.c~e values o~ activity was found ~n the right ~c~plLal cortex and 
the smallest  in the parietal eerie:% o~ thc left n~de in three rabbi.is and on the rtgk,~ In o~e. A d e ~ l e d  s~t~a'y 
of the comparative zcnsltivi~ of topogTaphiealty d i f ~ r ~ t  eortteal areas will be the subject of oar r~ex~ ~- 
vestig~tion, 
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