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Exper iments  on cats anesthet ized with pentobarbi ta l  showed that on the c rea t ion  of a h y p e rac -  
t ive focus with a high level of exci tat ion in the orbi ta l  or  co rona ry  cor tex  and a s e r i e s  of loci 
in the opposite neocor tex  a functional complex is fo rmed,  which works to the same p r o g r a m  
de te rmined  by the act ivi ty of the hyperac t ive  focus.  The l a t t e r  plays the ro le  of a de terminant  
s t ruc tu re .  Depress ion  of activity of the de te rminant  focus by pentobarbi ta l  leads to dis inte-  
gra t ion  of the epileptic  complex.  Division of the r o s t r a l  port ion of the corpus  ca l losum led to 
dis turbance of synchronized opera t ion of the de te rminan t  and other  foci  of epileptic  activity.  
The resu l t s  conf i rm the genera l  concept of the role  of de te rminant  s t ruc tu re s  in the activity of 
the nervous sys tem.  KEY WORDS. de te rminant  focus;  epileptic  complex; strychnine;  corpus  
cal losum; e ther .  

It has been shown [2] that a powerful  focus of exci tat ion c rea ted  by means of s t rychnine in the ce r eb ra l  
cor tex  plays the role  of a de terminant  s t ruc tu re  [1] which de te rmines  the ch a r ac t e r  of act ivi ty of o ther  sca t t e red  
foci  of s t rychnine  excitation, potentiates  exci ta t ion in them, and unites  them into a single functional complex and 
de te rmines  the activity of the complex as a whole. This complex could be des t royed  by suppress ion  of the de-  
t e rminan t  focus.  Blocking of the other  foci consti tuting the complex,  however,  had no significant effect  on the 
activity of the complex as a whole. In the investigations mentioned above the de terminant  and dependent foci 
were  c rea ted  in the same hemisphere .  It was t he re fo re  important  to d i scover  whether  a hyperac t ive  focus 
c rea ted  in one hemisphere  can posses s  de te rminant  p roper t i e s  re la t ive  to o ther  foci c rea ted  in the cor tex of 
the opposite hemosphere .  It was also interest ing to study the role  of in te rhemispher ic  c o m m i s s u r e s  in func- 
t ional in teract ion between de te rminant  and dependent loci  forming a complex of epileptic activity.  

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

Acute exper iments  were  c a r r i e d  out on cats.  Under pentobarbi ta l  anesthesia  (25-40 mg/kg ,  i n t r ape r i -  
toneally) the skin and subcutaneous ce l lu lar  t i ssue were  divided by a midline incision running f rom the nasal 
bones to the occiput. The eyes  were  drained.  Through b u r r -h o l e s  in the crania l  bones wide access  was ob- 
tained to different  par t s  of the f ronta l  and tempora l  zones of the neocortex.  Subconvulsive foci were  c rea ted  
by applicat ion of f i l t e r  paper  (2 mm 2) soaked in a 0.025-0.05% solution of s t rychnine ni t ra te ,  in different  par t s  
of the coronary ,  an te r io r  and p o s t e r i o r  sigmoid, and orbi ta l  gyr i .  A focus of powerful  epi lept i form activity was 
c rea ted  by application of 3% solution or  a c rys t a l  of s t rychnine to the orbi ta l  or  co ronary  gyrus  of the opposite 
hemisphere .  The f o c i w e r e  blocked by local application of a 6% solution of pentobarbital .  The co m mis su re s  
between the hemispheres  were  divided by means of a spatula introduced through the longitudinal ce reb ra l  f i s -  
sure .  Completeness  of division was ver i f ied  histological ly.  Activity in the foci was inhibited by e ther  anesthe-  
sia (injection of e ther  vapor  into the je t  of inspired air) .  Brain  potentials  were  r eco rded  by a monopolar  meth-  
od with the r e f e r ence  e lec t rode  secured  to the nasal bones.  

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

After applicat ion of 0.01-0.1% solutions of s t rychnine to different  par t s  of the coronary ,  sigmoid, and 
orbi ta l  or  ectosylvian gyr i  of one hemisphere ,  s t rychnine potentials  of var ied  amplitude developed (Fig. 1A, 
zones 2-4).  Each focus genera ted  s t rychnine d i scharges  asynchronously.  The c rea t ion  of a new and powerful  
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F i g .  t .  Role of determir~nt focus in formation and activity of functional complex of epi- 
leptiform activity in cortex of both hemispheres. Experiment No. 1: A) formation of 
foc| of increased excitability in areas 2-4 of left hemisphere by subconvulsive strychni- 
nization (0.01% solution}; applicationof strychnine discontinued after appearance of ac- 
tivity. B, C} Formation of determinant focus in zone 1 of right hemisphere by applica- 
tion of 3% solution of strychnine and synchronization of epileptiform activity in all focL 
Experiment No. 2: D) 40 rain after beginning of formation of determinant focus in zone 
1 of left hemisphere, synchronization of spike activity in zones 2-4 of right hemisphere 
with activity of focus 1. E and F) 15 and 40 min respectively after application of 6% so- 
lution of pentobarbital to region of determinant focus in zone 1. 1) Left orbital cortex, 
2) right coronary cortex, 3 and 4) anterior and posterior right sigmoid gyri respective- 
ly. Calibration: 500 ~V, 1 sec. 

focus of epileptiform activity tnthe orbital cortex of the contralateral hemisphere by application of a 3% solu- 
tion or crystal  of strychnine led to an increase in the amplitude and frequency of the strychnine spikes in the 
subconvulsive foci. As activity increased in the foci in the orbital cortex, synchronization of epileptiform dis- 
charges in the subconvulsive foci with discharges of the focus in the orbital cortex was observed. Synchro- 
nized discharges appeared f i rs t  in the focus inthe orbital cortex located symmetrically to the powerful (hyper- 
active) focus (Fig. 1B, zone 2); discharges in nonsymmetrical foci of the coronary and sigmoid gyri still con- 
tinued to be generated asynchronously during this period (Fig. 1B, zones 3, 4). Synchronization of epileptiform 
activity developed later in the foci of the coronary and sigmoid gyri. At the height of development of the 
process generation of discharges in all foci was synchronized with generation of discharges inthe hyperactive 
focus in the orbital cortex. Besides synchronization of epileptiform activity there was a further increase in 
the amplitude of discharges in the subconvulsive foci (Fig. 1C). 

In individual experiments foci of epileptiform activity in cortical zones of the coronary or sigmoid gyri  
not symmetrical  relative to the hyperactive focus were not completely subordinated to the activity of the hyper- 
active focus and continued to generate asynchronous epileptiform activity. The absence of synchronization (or 
its substantially later onset) in the sigmoid foci was observed comparatively often when an area of neocortex 
symmetrical  relative to the hyperactive focus was not subjected to preliminary treatment with a weak solution 
of strychnine, and only discharges transmitted via the corpus callosum from the hyperactive focus in the orbi- 
tal cortex of the contralateral hemisphere were recorded in this area. This fact suggested that the symmetri-  
cal focus plays a definite role in the synchronization of nonsymmetrical foci. 
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Fig. 2. Effect of division of ros t r a l  par t  of 
corpus cal losum on synchronizat ion of epi-  
leptiform activity in complex of foci crea ted  
in both hemispheres .  A) Synchronization of 
epileptiform activity in zones 2-4 of right 
hemisphere  with activity of determinant  fo-  
cus in zone 1 of left hemisphere .  B and C) 
5 and 15 min respect ively  af ter  division of 
ro s t r a l  par t  of corpus cal losum. 1 and 2) 
Left and right co rona ry  gyr i  respectively;  
3 and 4) r i gh tpos t e r io r  and an te r ior  sigmoid 
gyr i  respect ively .  Calibration: 200 t~V, 1 sec.  

To study whether the hyperact ive  focus in one hemisphere  in fact  plays a determinant  role with respec t  
to the cha rac t e r  of activity of foci in the eont ra la tera l  hemisphere ,  exper iments  were ca r r i ed  out with pha rma-  
cological  blocking of the determinant  focus.  After application of f i l ter  paper  soaked with a 6% solution of pen-  
tobarbi tal  to the region of the hyperact ive  focus in the orbital  cortex (at the stage when all foci were working 
to the same p r o g r a m  of synchronized activity) activity in this focus fell sharply after  20-50 sec. During this 
per iod synchronized epileptiform discharges  continued to be genera ted  in the foci in the cont ra la te ra l  hemis -  
phere.  A gradual  decrease  in amplitude and dis turbance of synchronizat ion of appearance of pa roxysmal  dis-  
charges  were  observed in these foci 5-10 min af ter  application (Fig. 1E). After total suppress ion  of activity 
in the determinant  focus total desynchronizat ion and a dec rease  and subsequent disappearance of the epilepti- 
fo rm discharges  in all foci were observed (Fig. 1F). Application of pentobarbital  to the other loci (in the co ro -  
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Fig. 3. Effect of inhalation of e ther  on complex of foci of epileptiform activity created 
in cortex of both hemispheres.  A} Synchronization of epileptiform activity in zones 3 and 
4 of one hemisphere,  subjected to prel iminary strychninization (0.01% solution} and in 
zone 2, without prel iminary stryehninization, with activity created by application of 3% 
solution of strychnine to determinant focus in zone 1 of opposite hemisphere. B antiC) 
State of complex of foci 10 and 12 min respectively after  inhalation of ether. D) 5 min 
after  end of inhalation of ether.  1) Left orbital cortex; 2) right orbital cortex; 3) right 
coronary cortex; 4) right anter ior  sigmoid gyrus. Calibration: 500/~V, 1 sec. 

nary or  sigmoid gyri) led to inhibition of activity only in the same focus and the other foci continued to work to 
the previous program of synchronized activity. 

In a separate ser ies  of experiments the effect of division of the ros t ra l  part  of the corpus callosum (genu 
and rostrum} on functional relations between a hyperactive focus in one hemisphere and dependent foci in the 
neocortex of the opposite hemisphere was investigated. Division of this part  of the corpus callosum at the stage 
when all loci were working to the same program of synchronized activity (Fig. 2A) led to disturbance of syn- 
chronization of the activity of the determinant and dependent foci. For  several  minutes after division of the 
corpus callosum synchronized discharges continued to be observed in the dependent foci (Fig. 2B), and this was 
followed by complete desynchronization and a reduction in the amplitude of the discharges in the dependent foci 
(Fig. 2C). Epileptic activity in the determinant focus showed no significant change underthese circumstances.  

In the next ser ies  of experiments the effect of inhibition of the cortex by a general anesthetic on the ac- 
tivity of the complex of foci of epileptic activity was studied. The general  anesthetic used was ether, whose 
action is predominatly cortical  [3]. During inhalation of ether  (at the stage when all loci were working to the 
same program of synchronized activity) the amplitude and frequency of the epileptiform discharges fell, initially 
in the dependent foci and later  in the determinant focus (Fig. 3). The order  of suppression of activity differed 
in different experiments. If besides the coronary and sigmoid gyri,  the zone of the orbital cortex of the oppo- 
site hemisphere symmetr ical  relative to the determinant focus was subjected to prel iminary treatment with 
strychnine, inhibition of epileptiform activity in the focus in this zone of the neocortex took place last, and at a 
time when the level of activity in the determinant focus was considerably depressed. In cases whenweak solu- 

994 



t ions of s t rychnine were  not applied to the orbi ta l  cor tex  and only epi leptfform discharges  conducted f rom the 
determinant  focus in the con t ra la te ra l  orbi ta l  cor tex  were  r eco rded  in it, under the influence of e ther  the de- 
pendent focus in the orbi ta l  cor tex  was the f i r s t  to be suppressed,  followed by foci in zones subjected to p r e -  
l iminary s t rychninizat ion (the sigmoid and coronary  gyri) .  Epi lept i form discharges  continued to be r eco rded  
in the de te rminant  focus at this t ime and subsequently.  After  adminis t ra t ion  of e ther  ceased  epi lept i form ac-  
t ivity gradual ly r ecove red  in the dependent foci and the epileptic complex was r e s to r ed  (Fig. 3C). These ex-  
pe r imen t s  also revealed  the following fact .  In some cases  a f te r  c rea t ion  of a de terminant  focus in the orbi tal  
cor tex  the epileptic act ivi ty of one of the most  distant dependent foci was not completely synchronized with the 
activity of the de terminant  focus and it continued to genera te  some d ischarges  in accordance  with its own pro-  
g ram.  If e the r  was given under these conditions, the asynchronous activity was the f i r s t  to be suppressed  in 
this focus,  although initially the amplitude of the paroxysmal  potentials  in that focus could have been g r e a t e r  
than the amplitude of the d i scharges  in the de terminant  and the other  dependent loci .  In this per iod  in all other  
foci the epi leptfform activity showed no significant change. Stopping the inhalation of e ther  led to r e s to ra t ion  
of epi lept i form activi ty in that pa r t i cu la r  focus within a few minutes.  

These exper iments  thus showed that a focus of powerful  epi leptf form activity c rea ted  in the cor tex  of one 
hemisphe re  can play the role  of de terminant  re la t ive  to foci in the cor tex  of the cont ra la te ra l  hemisphere ,  
which become dependent foci.  The resu l t s  a re  also evidence that the p rope r t i e s  of the determinant  focus men- 
t ioned above, and also the re la t ions  between the foci r e f l ec t  a genera l  rule unconnected with the Iocation of the 
foci.  

The resu l t s  of the exper iments  with division of the ro s t r a l  par t  of the corpus cal losum demonst ra te  con- 
clusively the important  ro le  of d i rec t  anatomical  pathways of conduction of epi leptfform activity in the mech-  
anisms of in teract ion between the de te rminant  and dependent foci in the format ion  and activity of a complex o f  
foci of epileptic activity.  These findings conf i rm clinical observat ions  on patients  with epilepsy undergoing 
sagit tal  division of the corpus cal losum and other  in te rhemispher ic  co m m is su re s  in o rd e r  to prevent  the in ter -  
hemispher ic  genera l iza t ion  of epi leptfform d ischarges  [5, 7, 8]. The ea r l i e r  suppress ion  of epileptic activity 
in dependent foci during adminis t ra t ion  of the genera l  anesthet ic  was evidently due to the fact  that the i r  mech-  
anisms of regulat ion were  re la t ive ly  more  intact, fewer  neurons were  act ivated [4, 6], and the anesthet ic  dis-  
turbed synaptic conduction f rom the de terminant  focus.  

On the whole, these  exper iments  confirm on a new model the genera l  concept of the ro le  of de terminant  
s t ruc tu re s  in the activity of the nervous sys tem and the theory  of genera to r  mechanisms of neuropathological  
syndromes  [1]. 
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