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Exper imen t s  on cats  showed that  i n t e rhemisphe r i c  genera l iza t ion  of s t rychnine  s e i zu re  poten-  
t ia ls  f rom the orb i tof ronta l  cor tex  takes p lace  main ly  by the ca l losa l  route .  Unlike other  p r o -  
ject ion and assoc ia t ion  a r e a s  of the cor tex ,  not the whole of the corpus  ca l losum but only i ts  an-  
t e r i o r  p a r t  (genu and ros t rum)  pa r t i c ipa t e s  in the t r a n s m i s s i o n  of s t rychnine  spikes .  The r e -  
sults  ag ree  with the genera l  concept of the de te rminan t  dispatch stat ion (DDS) in the in tegra t ive  
act ivi ty  of the nervous  sys tem.  They show that  DDS format ion  induces secondary  foci of exci -  
tat ion which exact ly  reproduce  the pa t t e rn  of act ivi ty of the DDS. Removal  of these  " m i r r o r "  
foci,  which behave as  "dest inat ion s ta t ions ,"  f rom the influence of DDS leads to abolition of the 
act ivi ty  induced in them. 

KEY WORDS: orbi tof ronta l  cortex;  corpus  cal losum; s t rychnine  se izure  activity;  de te rminant  
dispatch station.  

To invest igate  i n t e rhemisphe r i c  pathways of sp read  of se i zu re  act ivi ty  (SA) the method of c rea t ing  a 
s t rychnine  ep i lep t i form focus in the neoeor tex  is widely used.  It  is cons idered  that the potent ia ls  thus produced 
a re  equivalent  to SA of the cor tex  in cer ta in  f o r m s  of epi lepsy [13]. The elucidation of the mechan i sms  of b i l a t -  
e ra l iza t ion  of ep i lep t i fo rm d i scharges  is  impor tan t  for  the understanding of the pathogenesis  of the genera l ized  
epileptic  fit  and of i n t e rhemisphe r i c  functional in terac t ion .  The study of this p rob lem is in te res t ing  in connec-  
tion with the e labora t ion  of the pr inc ip le  of the de te rminan t  dispatch stat ion (DDS) and its ro le  in in tegra t ive  
act ivi ty of the nervous  s y s t e m  [2-5], for  the p r i m a r y  s t rychnine focus,  inducing a focus of act ivi ty in the oppo- 
s i te  h e m i s p h e r e ,  is  a hyperac t ive  DDS. 

As yet  there  is  no genera l  a g r e e m e n t  regard ing  the role  of ca l losa l  [1, 6, 8] and ex t raca l losa l  pathways 
[7-9] in the i n t e r h e m i s p h e r i c  t r a n s m i s s i o n  of exci ta t ion or  the p a r t  p layed by var ious  regions  of the corpus  
callosttm (CC) in this p r o c e s s .  

To shed light on these  p rob l em s  the pathways of genera l iza t ion  of s t rychnine se i zu re  potent ia ls  were  
studied during the crea t ion  of an epileptogenic focus in the orbi tofronta l  co r t ex  (OFC), the c o m m i s s u r a l  pa th-  
ways of which, unlike those of o ther  cor t i ca l  zones,  a r e  not diffusely d is t r ibuted  in CC but occupy a na r ro w  
bundle in the r o s t r u m  and genu of CC [14], whereas  subcor t ica l  connections with the b r a i n s t e m  re t i cu l a r  fo r -  
mat ion and diencephalic  s t r u c t u r e s  have wel l -developed pro jec t ions  [10-12]. 

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

Acute expe r imen t s  were  c a r r i e d  out on 30 ca ts .  Under ba rb i tu ra t e  anes thes ia  (25-35 m g / k g ,  i n t r a p e r i -  
toneally) and with a midl ine incis ion running f rom the nasa l  bones to the occiput,  the skin and subcutaneous 
f a sc ia  were  divided. The eyes  we re  drained.  B u r r - h o l e s  in the vault  of the skull  and o rb i t  gave wide acces s  to 
OFC of both h e m i s p h e r e s .  The dura  was divided with a c ruc ia te  incis ion 1 m m  la te ra l ly  to the longitudinal 
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Fig. 1. I n t e rhemisphe r i c  t r a n s m i s s i o n  of exci tat ion f r o m  orbi tof ronta l  co r t ex  a f t e r  
division of an t e r i o r  c o m m i s s u r e  and var ious  p a r t s  of corpus  ca l losum (CC). I: A) 
In t e rhemisphe r i c  t r a n s m i s s i o n  of s t rychnine d i scharges  before  division., ]3) a f t e r  di-  
vis ion of p o s t e r i o r  two- th i rds  of CC; C) a f t e r  division of r o s t r a l  p a r t  of CC; 1) left  
p r o r e a l  gyrus  (focus of s t rychninizat ion);  2) r ight  p r o r e a l  gyrus;  II: A) in t e rhemi -  
spher ic  t r a n s m i s s i o n  before  division; B) a f t e r  division of an t e r io r  commissu re ;  C) 
a f t e r  division of r o s t r a l  p a r t  of CC; D) i n t e rhemisphe r i c  t r a n s m i s s i o n  of s t rychnine  
d i scharges  is not r e s t o r e d  a f t e r  t r e a t m e n t  of con t ra l a t e ra l  p r o r e a l  gy rus  with a sub-  
convulsive dose of s t rychnine  (0.05%). 

s inus,  and i ts  edges were  r e t r a c t e d  s ideways.  Strychnine was applied to var ious  pa r t s  of OFC (with a p iece  of 
f i l t e r  pape r  2 m m  2 in a r e a ,  soaked in 1-3% s t rychnine  n i t ra te  solution). Potent ia ls  were  der ived by mono-  and 
b ipo la r  methods  and r eco rded  on a 4-]~]~G-1 ink-wri t ing  e lec t roencephalograph.  The r e f e r e n c e  e lec t rode  was 
fixed in the nasa l  bones.  To d i scove r  the pathways of i n t e rhemisphe r i c  t r a n s m i s s i o n  of s t rychnine  excitat ion,  
total  and pa r t i a l  divis ions of CC and the an t e r io r  c o m m i s s u r e  were  c a r r i e d  out. The r ec t a l  t e m p e r a t u r e  was 
mainta ined at  38~ Completeness  of the sect ions  was ver i f ied  his tological ly.  

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

During s t rychniniza t ion  of di f ferent  p a r t s  of the orbi ta l  and p r o r e a l  gyr i  s t rychnine  spikes appea red  at 
homotopical  points  of OFC of the opposi te  hemisphe re ,  ident ical  in the i r  f requency and ampli tude c h a r a c t e r i s -  
t ics  to spikes  in the focus of s t rychninizat ion (Fig. 1). Division of the an t e r i o r  c o m m i s s u r e  did not in t e r fe re  
with conduction of the s t rychnine  d i scharges  to the " m i r r o r "  focus of the opposite hemisphe re  (Fig. 1: IIB). 
Division of the r o s t r a l  p a r t  of CC comple te ly  blocked in t e rhemisphe r i c  t r a n s m i s s i o n  of s t rychnine spikes (Fig. 
1: IIC). In the p r i m a r y  DDS SA showed no substant ia l  changes under  these  c i r cums t ances ,  which did not con- 
f i rm  the poss ib le  nonspecif ic  inhibi tory effect  of b ra in  t r auma .  

To enhance exci tabi l i ty  in the " m i r r o r "  zone of the opposi te  OFC strychnine was applied to it in a con- 
vuls ive  dose (0.03-0.05%). Under these  conditions of i n c r e a s e d  exci tabi l i ty ,  however ,  no act ivi ty l ikewise was 
induced f rom the s t rychnine  focus (DDS), indicating comple te  division of the connections between these  s y m -  
m e t r i c a l  points of OFC (Fig. 1: IID). 
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Fig. 2. Effect of division of genu and ros-  
trum of CC on interhemispheric transmis-  
sion of excitation induced in temporal (A}, 
parietal (B),  and occipital (C) cortex. A: 
1, 2) sylvian gyrus of left (focus of strych- 
ninization) and right hemispheres respec-  
tively; B: 1, 2) suprasylvian gyrus of left 
(focus of strychninization) and right hem- 
ispheres respectively; C: 1, 2) poster ior  
lateral gyrus o f  right (focus of strychnini- 
zation) and l e f t  hemispheres respectively. 
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Fig. 3. Effect of division of genu and ros t rum of CC and of anterior  commissure on 
synchronization of strychnine discharges induced in orbitofrontal cortex. I: A) 
Period of synchronization of discharges in proreal  gyri before division, B) after  di- 
vision of anter ior  commissure,  C) after division of rostral  part  of CC; If) legend as 
for strychnine foci created in orbital gyri. 
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In another  s e r i e s  of expe r imen t s  the a f t e r - e f f ec t s  of i so la ted  and combined injury to the b ra in  s t em and 
of the splenial  p a r t  of CC with p r e s e r v a t i o n  of the r o s t r u m  and genu were  studied. Under these conditions, the 
effect  of t r a u m a  on the functional s ta te  of the cor tex  should have been s t ronge r .  Despite  this ,  division of the 
specif ied zones of CC had no effect  on in t e rhemisphe r i c  t r ansmi s s ion  of SA (Fig. 1: IB)o 

The object  of the next s e r i e s  of expe r imen t s  was to study the effect  of division of the genu and r o s t r u m  of 
CC on in t e rhemisphe r i c  t r a n s m i s s i o n  of SA during the crea t ion  of a s t rychnine  focus (DDS) in other  cor t ica l  r e -  
g-ions ( tempora l ,  pa r i e t a l ,  occipital) .  These  exper imen t s  showed that  division of the above-ment ioned  p a r t s  of 
CC did not affect  i n t e rhemisphe r i c  t r a n s m i s s i o n  of SA f rom these  zones of the neocor tex  (Fig. 2). 

In a s epa ra t e  s e r i e s  of expe r imen t s  two loci of s t rychnine act ivi ty  were  fo rmed  at homotopical  points of 
OFC of both hemisphe re s .  These  expe r imen t s  s imula ted  the c rea t ion  of two DDS. In the f i r s t  s tages  of DDS 
format ion  SA appeared  asynchronous ly  and the two DDS functioned independently.  Complete synchronizat ion of 
the i r  ac t iv i ty  was es tab l i shed  la ter .  Division of the an t e r io r  c o m m i s s u r e  did not affect  the synchronizat ion of 
act ivi ty of the two DDS. Division of the genu and r o s t r u m  of CC, however ,  led to a d is turbance  of synchroniza-  
tion and to the appearance  of s t rychnine spikes  in both foci; under these  conditions the two DDS functioned inde- 
pendently with the i r  own pa t t e rns  of act ivi ty (Fig. 3). 

The r e su l t s  of these  invest igat ions thus indicate that the t r a n s m i s s i o n  of excitat ion f rom OFC of one 
hemisphe re  to OFC of the o ther  h e m i s p h e r e  takes place  through the genu and r o s t r u m  of CC. This  conclusion 
is in ha rmony  with the r e su l t s  of morphologica l  invest igat ions [14] which showed that ca l losa l  f ibe rs  connecting 
the two OFC run through the genu and r o s t r u m  of CC. The main  m a s s  of ca l losa l  f ibe r s  a r e  evidently r e s p o n s i -  
ble for  i n t e rhemisphe r i c  t r a n s m i s s i o n  f rom the other  cor t ica l  zones.  These  findings a re  also in a g r e e m e n t  
with exist ing morphologica l  and e lec t rophys io logica l  data [1, 6]. 

The r e su l t s  of these  invest igat ions support  the genera l  concept  of the DDS pr inc ip le  in the in tegra t ive  
act ivi ty  of the nervous  s y s t e m  [2-5]. They show that the appearance  of a DDS induces secondary  loci of exc i ta -  
tion which rep roduce  exact ly  the pa t t e rn  of act ivi ty of DDS. Removal  of these " m i r r o r "  foci,  which behave as 
"dest inat ion s ta t ions ,"  f r o m  the influence of DDS leads to aboli t ion of the act ivi ty induced in them. The p o s s i -  
bi l i ty of synchroniz ing the act ivi ty  of two functionally linked DDS and of the i r  functioning in independent r e g i m e s  
a f te r  ana tomica l  uncoupling is of g rea t  in te res t .  These  expe r imen t s  can be used as a model  of polytopical  
pathology of the CNS and for  r e s e a r c h  into the p rob lem of epi lepsy.  
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