
Respiratory failure appears when the activity of the respi ra tory  center is blocked by cold. This can be 
explained [3] by inhibition of the re t icular  s tructures of the medulla, which are  closely connected functionally 
with the bulbar resp i ra tory  zone. When gradual blocking of the various parts of the resp i ra tory  center takes 
place during cooling, a disturbance of the coordinated regulation of the resp i ra tory  act develops and pathological 
forms of respirat ion appear. The degree of this disturbance of coordination is evidently determined by the 
method of cooling. In general hypothermia, when the brain is cooled by blood flowing from the internal organs, 
the depth of cooling and the order  of inhibition of the various parts depend on the character  of their blood sup- 
ply. Variation in the time of extinction of functions is more  marked than during craniocerebral  hypothermia, 
when the source of cold is applied to the head. In the la t ter  case, the lowering of the brain temperature,  due 
mainly to the thermal conductivity of the brain tissue and its distance from the source of cold, takes place 
much faster  and more uniformly than in the f irs t  case [4] and it is this which determines the long preservation 
of adequate respirat ion even during deep hypothermia. 
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Interaction between different cortical areas  of the same hemisphere and intrahemispheric r e l a -  
tions during application of stimuli of different modalities were studied by the evoked potentials 
method in acute experiments on unanesthetized cats immobilized with listhenon. In the intact 
braih influences of the somatosensory areas on visual cortical responses were shown to be 
mainly facili tatory in character ,  whereas these effects disappeared as the resul t  of extirpation 
of area SI. It is concluded that functional reorganization of interhemispheric relations plays a 
role  in the mechanisms of compensation after injury. 
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Despite many investigations [1-6, 9-13] the precise  mechanisms of interhemispheric relations in the 
brain have not yet been explained. Nevertheless this problem is interesting from the standpoint of analysis 
of possible pathways of interaction and of replacement of the functions of individual systems and structures 
following injury. The study of disturbed brain functions from this aspect can shed light on the neurodynamic 
mechanisms of relat ions between symmetrical  brain zones and may also make a contribution to the study of 
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Fig .  1. Visual  cor t ica l  act ivi ty  during in terac t ion  
between somat ic  and photic s t imulat ion.  A) Before ,  
B) a f t e r  subpial ex t i rpa t ion  of a r e a  SI. 1) Response  
to photic s t imulat ion.  2-5) In te rva l  between phot ic  
and somat ic  s t imulat ion 0, 20, 40, and 70 m s e c  r e -  
spec t ive ly .  

the pa thogenes is  of r e p a i r  and compensa to ry  p r o c e s s e s  under  expe r imen ta l  and clinical  conditions. The object  
of this  p r e s e n t  invest igat ion was to study in terac t ion  between homonymous and he te ronymous  cor t ica l  a r e a s  
under  normal  conditions and af ter  s t imulat ion of a pathological  p r o c e s s  by opera t ive  r e m o v a l  of cer ta in  c o r t i -  
cal  a r e a s .  

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 unanesthet ized cats  immobi l ized  with l is thenon.  The an imal  was 
fixed to a s t e reo tax ic  appara tus .  Fixat ion points and opera t ive  incis ions were  inf i l t rated with 0.5% proca ine  
solution. Cor t ica l  soma tosenso ry  a r e a s  I and I I  were  widely exposed b i l a te ra l ly  and the par ie ta l  and visual  
co r t ex  uni la te ra l ly .  Unipolar  der iva t ion  of potent ia ls  f r o m  the visual  cor tex  was by a s i l ve r  e lec t rode  200/~ m 
in d i ame te r .  The indifferent  e lec t rode  was secured  to the f rontal  bones.  The rad ia l  ne rve  con t ra la te ra l ly  to 
the zone of r ecord ing  was s t imulated by pulses  0.1 m s e c  in durat ion and with an ampli tude 50% a b o v e t h e t h r e s h -  
old. 

The  soma tosenso ry  a r ea  was s t imulated through a coaxial  e lec t rode  by single pulses  0.1 m s e c  in du ra -  
t ion. A single s e r i e s  consis t ing of 5 pulses ,  each 0.1 m s e c  in durat ion and with a f requency of 0.5-1 kHz also 
was used.  The  r e t ina  was i l luminated by f lashes  with an energy  of 0.3 J and duration 100/~sec, against  the 
background intensi ty of i l lumination of 5 Ix .  The  eye was a t ropinized.  The f requency of photic s t imulat ion was 
0.2 Hz.  

Summation of the evoked potent ia ls ,  30 a t  a t ime,  was c a r r i e d  out on the ATAK-401 analog computer .  

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

During in terac t ion  between the a f fe ren t  (somat ic  and visual) f lows of exci ta t ion in the visual  co r t ex  
phenomena of faci l i tat ion and depress ion  of e lec t r i ca l  act ivi ty  we re  obse rved .  Whereas  the p r i m a r y  r e s p o n s e  
(PR) showed ve ry  l i t t le  change, the g r e a t e s t  change was exhibited by the so -ca l l ed  extrapotent ia l  (ExP) of the 
visual  r e s p o n s e  (according to some w o r k e r s  this  is  an e l emen t  of a - l i k e  act ivi ty [5, 7, 8]). Depending on the 
in te rva l s  between the somat ic  and visual  s t imuli  the degree  of the effect  of  somat ic  s t imulat ion on the photic 
r e s p o n s e s  va r i ed .  F o r  ins tance,  ff the s t imul i  were  applied s imul taneous ly  the ampli tude of the visual  poten-  
t ial  was reduced  by 15-20%; this  ef fec t  r ema ined  until the in terval  between the s t imul i  inc reased  to 15 msec ,  
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Fig .  2. In te rac t ion  between t r ansca l l o sa l  and photic 
s t imul i  in visual  a r e a  with cor tex  intact  (A) and af ter  
expe r imen ta l  in jury (B). 1) Response  to photic s t imu-  
lus .  2-5) In te rva l  between photic and t r ansca l l o sa l  
s t imul i  0, 20, 40, and 60 m s e c  r e spec t ive ly .  

a f te r  which the ampli tude of the ExP was gradual ly  r e s t o r e d  (Fig. 1A). Under these  c i r cums t ances  it i nc reased  
to approx imate ly  twice i ts  init ial  value.  As Fig.  1A shows, the durat ion of ExP also var ied:  it i nc reased  with 
a d e c r e a s e  in the ampl i tude of the r e s p o n s e  and vice v e r s a .  At max ima l  ampli tude i ts  durat ion was 18-19 
m s e c ,  and at min imal  ampli tude 22-23 m s e c .  

Inves t iga t ion  of in te rac t ion  between visual  and t r an sca l l o sa l  exci tat ion r evea l ed  cons iderable  modulat ion 
of the photic r e s p o n s e  in the visual  co r t ex  by the t r anscaUosa l  s t imulus .  The change in ampli tude of the visual  
r e s p o n s e  o c c u r r e d  agains t  the background of an a lmos t  constant  fac i l i t a to ry  action.  The  fac i l i t a to ry  effect  
was  s t ronge r  the longer  the  in te rva l s  by which the t r an sca l l o sa l  s t imulus  p receded  the  photic s t imulus (Fig. 
2A}. F o r  instance,  if  the t r an sca l l o sa l  s t imulus  p r e c e d e s  the photic by 100-200 m s e c  the ampli tude of ExP 
was  175% of the ampli tude of the r e s p o n s e  r e c o r d e d  to the photic s t imulus  alone.  The i n c r e a s e  in the negat ive  
phase  of ExP could r e a c h  300%. The  la tent  per iod was 17-18 m s e c  for  PR and 84-87 m s e c  for  ExP .  

To analyze  the m e c h a n i s m s  of t r an sca l l o sa l  modulat ion expe r imen t s  we re  c a r r i e d  out with ext i rpat ion 
of a r e a  SI. Ex t i rpa t ion  of this  a r e a  on the  s a m e  side as  the visual  r e s p o n s e s  we re  r e c o r d e d  caused a ma rked  
d e c r e a s e  in the ampl i tudes  of PR and ExP during the f i r s t  minutes ,  but a f t e r  15-20 rain a tendency toward the i r  
r e c o v e r y  appeared ,  somewhat  l a t e r  in the negat ive  phases .  Recovery  of the r e s p o n s e s  was obse rved  a f te r  
0.5-2 h. 

Af te r  ex t i rpa t ion  of cor t ica l  a r e a  SI the la tent  per iod  of ExP inc reased  to 105-115 m s e c  (Figs.  1B and 
2B). A d e c r e a s e  in fac i l i t a to ry  t r an sca l l o sa l  influences also was obse rved .  

The  e x p e r i m e n t s  showed that  an evoked potential  consis t ing of a pos i t ive -nega t ive  complex with a la tent  
per iod of 18 �9 1 m s e c  was r e c o r d e d  in the visual  cor tex  in r e s p o n s e  to f lashes;  a s ignif icant  i n c r e a s e  in the 
ampli tude of the r e s p o n s e  was obse rved  a f te r  in te rac t ion  with somat ic  or  t r ansca l l o sa l  s t imul i .  Th i s  i n t e r -  
act ion between two a f fe ren t  f lows evidently f o r m s  a focus of enhanced exci tabi l i ty  in the cor t ical  s t r uc tu r e s  
of the visual  ana lyzer ,  as  a r e s u l t  of which the ampli tude of the p r i m a r y  and secondary  r e s p o n s e s ,  including 
the ExP,  is  inc reased .  

The organiza t ion  of the pathways  t r ansmi t t i ng  influences of the soma tosenso ry  and t r ansca l l o sa l  s t imul i  
on the visual  r e s p o n s e  d i f fe rs .  Although the i r  action on the secondary  components  of the visual  r e s p o n s e  
(especial ly  on ExP) is  s imi l a r ,  the i r  effect  on PR is different .  Stimulation of the rad ia l  nerve  changed the 
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amplitude of PR more than transcallosal stimuli (Figs. IA and 2.4). This may be due to the fact that in the 
latter case subcortical structures participate to a lesser  degree in the formation of PR. 

It can thus be concluded from these experiments that transcallosal stimuli have a modulating effect on 
the secondary components of evoked responses in the visual cortex. After the creation of an experimental 
pathological focus (extirpation of or injury to area SI) these interhemispheric influences are disturbed and no 
longer affect the electrical activity of the opposite hemisphere. These facts are evidence that extirpation of 
area SI modifies the configuration of the visual ExP. This, in turn, may be connected with a disturbance of 
transcallosal impulses which, in the intact brain, have a facilitatory action on the secondary components of the 
evoked response. The results suggest that transcallosal interhemispheric influences are considerably dis- 
turbed following injury to corticsl area SI and that the dynamics of their changes may play an important role 
in the restoration of disturbed brain functions. 
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