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E x p e r i m e n t s  on ca ts  and r abb i t s  immobi l i zed  with lysthcnon showed that division of the corpus  ca l lo -  
s u m  comple t e ly  Prevents  t r a n s m i s s i o n  of s t rychnine  d i s cha rges  f r o m  one h e m i s p h e r e  to the o ther .  I t  was 
a l so  found that the t e m p o r a l  reg ion  of one h e m i s p h e r e  is Connected with the s y m m e t r i c a l  region of the oppo- 
s i te  h e m i s p h e r e  through f i be r s  of the p o s t e r i o r  two- th i rds  of the corpus, ca l losum.  

It is be l ieved [1; 5, I I1  that the t r a n s m i s s i o n  of s t rychnine  p a r o x y s m a l  d i s cha rges  f rom one hemisphe re  
to the other  takes  place only via  c o m m i s s u r a l  f ibe rs  of the corpus  ca l losum.  Other  w o r k e r s  [6, 7] do not 
sha re  this view and asse~'t  that  a f t e r  d ivis ion of the corpus  ca l lo sum the t r a n s m i s s i o n  of s t rychnine  d i s -  
c h a r g e s  f r o m  the co r t ex  of one h e m i s p h e r e  to the other  does not d i sappear  but takes  place main ly  through. 
s t r u c t u r e s  lying at the level  of the mesenccpha lon ,  and through m o r e  r o s t r a l  s t r u c t u r e s .  

The object  of the p r e s en t  invest igution was to make  a deta i led study of the pathways along which 
s t rychn ine  exci ta t ion is t r a n s m i t t e d  f rom the t empora l  co r t ex  of one h e m i s p h e r e  to the o ther .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 50 adult ca t s  and ten r a b b i t s .  P r epa ra t i ons  for  the expe r imen t  
( t racheotomy,  wide c r aa i o~ on l y )we re  c a r r i e d  out  under super f ic ia l  e ther  anes thes i a .  The expe r imen t  was 
p e r f o r m e d  on unanes thet ized an ima l s  immobi l ized  with lysthenon,  us ing a r t i f i c ia l  r e s p i r a t i o n .  Potent ia ls  
we re  r e c o r d e d  with b ipo la r  s i l ve r  e l e c t r o d e s .  The e lcc t roencepahlog-ram was r eco rded  with a 4-channel  
ink -wr i t ing  e l ec t roencepha lograph .  The t e m p o r a l  co r t ex  of one h e m i s p h e r e  (in mos t  c a s e s  the middle par t s  
of the sup rasy tv i an  and ec tos~ lv ian  giyTi) was s t imula ted  by  appl icat ion of f i l ter  paper  m e a s u r i n g  f rom 1 • 1 
to 5 •  soaked with 0.5-1a~ s t ryc tmine  n i t ra te  solution,  to its su r f ace .  Strychnine was applied to other  
a r e a s  of the cor tex  0nly in a few e x p e r i m e n t s .  A shor t  t ime  a f t e r  appl icat ion,  s t ryctminc d i scha rges  ap-  
p e a r e d  on the side of s t imula t ion  and also on the opposi te  s ide .  To exclude any ef fec t  of opera t ive  t r auma ,  
the e x p e r i m e n t s  were  c a r r i e d  out at d i f ferent  thnes  a f te r  divis ion of the corpus  ca l l o sum or pa r t s  of it, 
s o m e t i m e s  3 -7  h a f te r  the opera t ion .  The ampl i tude  of the p a r o x y s m a l  d i scha rges  at the focus of s t r y c h -  
ninizat ion did not exceed 300-500 uV. The b ra in  of the an ima l s  undergoing the opera t ion  was subjected to a 
de ta i led  morpho log ica l  examina t ion .*  

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

The middle  p a r t  of the sup rasy lv i an  gyrus  is v e r y  r i ch  in a s soc ia t ion  and ca l losa l  f i be r s ,  and when 
t r e a t ed  with s t rychnine  its ep i l ep t i fo rm d i s cha rges  v e r y  soon a p p e a r  in bot h hen : : spheres  [8, 12]. hi our  ex-  
p e r i m e n t s ,  when s t rychnine  was applied to the middle  par t  o f  the suprasy lv ian  gyrus  p a r o x y s m a l  d i scha rges  
w e r e  c l e a r l y  r e c o r d e d  both on the side of s t rychnin iza t ion  and in the opposite h e m i s p h e r e .  In e v e r y  case  
a f t e r  comple te  divis ion of the corpus  ca l lo sum t r a n s m i s s i o n  of p a r o x y s m a l  d i scha rges  were  c l e a r l y  r eco rded  
both on the side of s t rychnin iza t ion  and in the opposi te  hemisphe re~  In e v e r y  case  a f t e r  comple te  divis ion 

* F 0 r  th is  we a r e  gra tefu l  to N. K. Tot ibadze.  

Inst i tute  of Physiology,  Academy  of Sciences  of the Georgian  SSR, Tbi l is f  (Presented  by Active Member  
of the Academy  of Medical Sciences  of the USSR I. S. Ber i t ashv i l i ) .  T rans la t ed  f r o m  By~aileten' E "~pe r i -  
men ta l ' no [  Biologii  i Medits iny,  Vol.  65, No. 5, pp. 7-11,  May, 1968. Original  a r t i c l e  submit ted  Fcbt~uary 13, 
1967. 
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Fig.  1. Effect of complete division of corpus callosum on transmission of s t rych-  
nine discharges from corpus of one hemisphere to the other. A) Before complete 
dNision of corpus callosum paroxysmal discharges are recorded both on the side 
of strychninization and on the opposite side; the point of strychninization is de- 
noted by" a dot in the middle part of the right suprasyIvian gyrus; BI after eom- 
plete division of the corpus cal losum,transmission of strychnine discharges to 
the opposite side:disappeared, 
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Fig. 2. Effect of division of corpus callosum on transmission 
of strychnine discharges from .cortex of one hemisphere to the 
other after application of strychnine solutions in a subcon- 
vuls[ve dose (0.05~0 to the symmetr ical ,  receiving area .  A) 
Before application of strychnine solution to receiving area; 
B) increase in amplitude of strychnine discharges in receiv-  
ing a rea  after application of strychnine solution in subeon- 
vulsive dose (area of application shaded); C) after division of 
corpus callosum transmission of stryctmine discharges to op-- 
posite hemisphere disappears.  

of the corpus callosum transmission of paroxysmal discharges from the temporal cortex of one hemisphere 
to the other stopped completely, and did not reappear  in the futtLre (Fig. 1). In another variant of the experi-  
ments,  we attempted to increase the excitability of the receiving area symmetrical  to the strychninizcd 
point by treat ing its surface with a subcon~alsant dose of strychnine (0.05c~). This procedure considerably 
strengthened the strychnine discharges in the "mi r ro r "  locus. However, despite this increase in excita- 
bility of the receiving area ,  after complete division of the corpus callosum paroxysmal discharges were not 
t ransmit ted from the stryehninized focus to the receEving area  (Fig. 2). 

To increase the general level of excitability of the,central  nervous system after complete division of 
the corpus callosum, we gave the animals an intraperitoneal injection of a subconvulsive dose of strychnine 
(0.15-0.20 mg/kg) .  In addition, in individual experiments the ret icular  formation was activated by applica- 
tion of a nociceptive stimulus to the animal's hind Hmb: one paw was dipped in hot water (55-709. Despite 
these procedures ,  after  complete division of the corpus callosum the transmission of strychnine discharges 
f rom one hemisphere  to the other no longer took place. 
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Fig .  3. Effect  of par t i a l  divis ion of co rpus  ea l losum on t r a n s -  
m i s s i o n  of s t rye tmine  d i s c h a r g e s  f r o m  cor t ex  of one lmmisphe re  
to the other  (s t ryclminized focus produced in middle par t  of 
s u p r a s y t v i a n  gyrus ) .  

In the next va r i an t  of the e x p e r i m e n t s ,  the s trychnh~izcd focus ,'rod o ther  pa r t s  of the cor tex  of that 
h e m i s p h e r e w e r e  isolated by  c i r c u l a r  ve r t i ca l  inc is ions .  The incision passed  ~hrough the whole thickmess 
of the co r t ex  and white m a t t e r ,  i .e . ,  al l  associat im~ and c o m m i s s u r a l  [ ibers  were  dividcd. This isolat ion of 
the s t rychn ia ized  focus p reven ted  the sp read  of p a r o x y s m a l  d i s cha rges  a c r o s s  the incision.  Hence,  all  the 
e x p e r i m e n t a l  data desc r ibed  almve indicate that  h-radiat ion of s t ryclmine exci ta t ion within the co r t ex  o[ one 
h e m i s p h e r e  takes  place along assoc ia t ion  f i be r s ,  while the t r a~smis s ion  of pa roxysma l  d i scha rges  f rom the 
co r t ex  of o~_~e h e m i s p h e r e  to the other  takes  place e~ltirely through f~.bers of the corpus  ca l losum,  t ienee,  
our  r e s u l t s  do not con f i rm  the cone lusmns  drawn by Shelikhov [6] and Shelikhov and Ro~acheva [7], who a s -  
s e r t  that  a f t e r  comple te  divis ion o[ the co rpus  ca l lo sum the t r a n s m i s s i o n  of s t rychnine  d i scha rges  f r o m  one 
h e m i s p h e r e  to the other  does  not d i s a p p e a r .  

As our  inves t igat ions  showed, only a v e r y  sma l l  pa r t  of the corpus  ca l losum need be left  undivided to 
en su re  t r a n s m i s s i o n  of s t rychnine  d i s cha rges  f r o m  one h e m i s p h e r e  to the o ther .  We also obse rved  ca se s  
when only a v e r y  thin s t r ip  of f i be r s  in the p o s t e r i o r  pa r t  of the corpus  ca l losum remained  undivided. In 
these  c a s e s  the t r a n s m i s s i o n  of s t rychnine  d i s cha rges  to the opposi te  side sti l l  continued, but the ampli tude 
of  the p a r o x y s m a l  d i scha rges  in the r ece iv ing  a r e a  was cons ide rab ly  reduced (Fig. 3A, B). These  facts  
c l e a r l y  d e m o n s t r a t e  the g rea t  hnpor tance  of the qual i ty  of division of the corpus  ca l losum f ibe r s .  It m a y  be 
that in the expe r imen t s  of Shelikhov and Rogacheva s o m e  f ibe r s  of the co rpus  ca l losum remained  undivided 
and these  were  able to t r a n s m i t  s t rychnine  d i s c h a r g e s .  

In another  s e r i e s  of e ~ e r i m e n t s  we a t t empted  to define the ro le  of individual par t s  of the corpus  ca l -  
losum in the t r a n s m i s s i o n  of s t rychnine  d i scha rges  f rom the cor tex  of one hemisphe re  to the o ther .  These  
e x p e r i m e n t s  showed that divis ion of the middle pa r t  of the corpus  c-dlosum only does not prevent  the t r a n s -  
m i s s i o n  of s t rychnine  d i s c h a r g e s  to the opposite s ide.  Division of the pos te r io r  par t  of the corpus  ca l losum 
only l ikewise  did not block t r a n s m i s s i o n .  Transmissio~a of s t rychnine  d i scharges  f rom the t empora l  co r t ex  
of one hemisphe re  to the o ther  s topped in our expe r imen t s  only a f t e r  s imul taneous  d'ivision o[ the middle 
and p o s t e r i o r  pa r t s  of the co rpus  ca l losum (Fig. 3C). However ,  when in the s~une expe r imen t s ,  i .e . ,  'after 
dLvision of the p o s t e r i o r  two- th i rds  of the corpus  ca l losum,  s t rychnine  was applied to the s e n s o r i m o t o r  
cor tex ,  p a r o x y s m a l  d i s cha rges  were  t r ansmi t t ed  to the s y m m e t r i c a l  reg ion .  Hence, these  expe r imen t s  
showed that the t e m p o r a l  a r e a s  of the co r t ex  of one h e m i s p h e r e  a re  connected to the s ~ n m e t r i c a l  a r e a s  of 
the opposi te  h e m i s p h e r e  through f ibe r s  in the pos t e r io r  two- th i rds  of the corpus  ea l losum.  

Na tura l ly  we do not by  any means  deny the poss ib i l i ty  that connections between the h e m i s p h e r e s  m a y  
take place via ex t r aca l l o sa l  pafl~ways a f t e r  comple te  division of the corpus  ca l losum.  Evidence of this pos-  
s ih i l i ty  is given by  e x p e r i m e n t a l  r e su l t s  obtained r ecen t ly  by  means  of other  techniques [2-4, 9, 10, 13-151. 
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