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Investigators [i, 3, 8, 9] have shown that various types of stimulation (photic, acoustic, etc.) produce 
an increase in the blood flow in the anesthetized animal in the corresponding projection zones of the cere- 

bral cortex. In acute experimental conditions these reactions of the cerebral vessels are not accompanied 
by behavioral reactions. However, the reaction of the waking animal to a particular type of stimulus is 
more complex in character, and accordingly the changes in the cerebral circulation may be more general- 

ized. Few investigations of this problem have been made [7]. 

The hemodynamic correlates of the reactions of the central nervous system can be studied most 

fully in chronic experimental conditions. An attempt was therefore, undertaken to determine to what de- 

gree the principle of zonal redistribution of the blood flow is represented in the waking animal by changes 

in the cerebral circulation. Attention was also directed to the relationship between the zonal changes in 

the cerebral blood flow and changes in the general arterial pressure brought about by well marked behav- 

ioral reactions. 

EXPERIMENTAL METHOD 

Experiments were carried out on seven waking cats with permanently implanted flat thermoelectrodes 

[4] in the optic and auditory areas of the cortex and with a catheter implanted in the right carotid artery. 
The thermoelectredes and catheter were implanted in sterile conditions under Nembutal anesthesia (30 

mg/kg). Holes were drilled in the bones of the skull in the region of the auditory and optic cortex, and the 
thermoelectrodes were cemented in them. The leads from the thermoclectrodes were taken under the skin 

and connected to the terminals of a miniature junction, also fixed to the skull. A polyethylene catheter with 

a bore of 1 ram, filled with Ringer's solution with heparin [6], was introduced through the carotid artery as 

far as the aorta, and its other closed end was fixed in the occipital region. The main part of the experi- 
ment was carried out one or two days after the operation. The changes in the cerebral blood flow were 

recorded by means of the thermoelectrode on a photokymograph. The arterial pressure and respiratory 

movements were recorded by appropriate detectors on a "Galileo" multichannel electrocardiograph. The 

wires and tubes connecting the animal to the instruments were suspended from a system of pulleys allow- 
ing free movement of the cats inside the chamber. Altogether 43 experiments were carried out on waking 
animals and 12 control experiments on cats anesthetized with urethane. 

EXPERIMENTAL RESULTS 

The first observations showed that in the waking animal, as also in the anesthetized [i, 8, 9], in re- 
sponse to photic stimulation, the blood flow was selectively increased in the occipital region of the cortex. 

The results of an experiment in which the blood flow was recorded simultaneously in the optic and auditory 
areas of the cortex are given in Fig. IA. During photic stimulation, the blood flow in the occipital region 

was clearly increased whereas the blood flow in the parietal region, the arterial pressure, and the respira- 

tion remained unchanged. The results of an experiment in which the blood flow increased faster than after 
i see -- are given in Fig. IC. The selective character of the reaction of the cerebral vessels was also ex- 

hibited during acoustic stimulation. During this, as during photic stimulation, no significant changes were 
found in respiration and the arterial pressure (Fig. ID). Another similarity of the zonal reactions of the 
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Fig.  1. I nc rea se  in the blood supply of the optic and audi tory  a r e a s  
of the c e r e b r a l  co r tex  during photic and acoust ic  s t imulat ion.  A, C, D 
- -  Waking cat, B - -  anes the t ized  cat .  F r o m  top to bottom: A - -  blood 
flow in the optic cor tex ,  blood flow in the auditory, cor tex ,  t ime  m a r k e r  
(5 sec),  r e s to ra t ion ,  a r t e r i a l  p r e s s u r e ;  B - -b lood  flow in the optic c o r -  
tex, blood flow in the audi tory cor tex,  a r t e r i a l  p r e s s u r e ,  t ime m a r k e r  
(5 sec); C - -  blood flow in the optic cor tex;  D - -  blood flow in the au-  
d i tory  cortex,  t ime m a r k e r  (5 sec),  r e sp i r a t ion ,  a r t e r i a l  p r e s s u r e .  The 
broken l ine r e p r e s e n t s  the in i t ia l  level  of the blood flow, the ve r t i c a l  
l ines  the beginning and end of s t imulat ion.  
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Fig.  2. React ions  of the bIood v e s s e l s  of 
the optic and audi tory a r e a s  of the cor tex  
in opposite d i r ec t ions  during photo s t imu-  
lat ion.  Order  of the t r ac ings  as in Fig .  1A. 

b ra in  v e s s e l s  of the waking and anes the t ized  an imals  was that  
these  r eac t ions  were  not accompanied  by genera l  hemodynam,  
ic changes and, consequently,  they we re  ac t ive  in c h a r a c t e r .  
The i n c r e a s e  in blood flow, l imi ted  to one single p ro jec t ion  
zone, thus, r e f l ec t s  a nervous  p r o c e s s  taking p lace  loca l ly .  
Repor t s  in the l i t e r a t u r e  a lso  suggest  the act ive c h a r a c t e r  of 
the r eac t ion  of the c e r e b r a l  v e s s e l s  to exci ta t ion [5]. 

However, the zonal r eac t ions  of the c e r e b r a l  v e s s e l s  
of the waking an imal  d i f fered e s sen t i a l l y  f rom the reac t ions  
observed  in acute expe r imen t s .  This  d i f ference  lay in the 
prolonged a f t e r - e f f ec t  (compare  Fig .  1A and Fig.  1B). In 
some inves t iga ted  animals ,  in r e sponse  to the same s t imulus  
(photic, for  example,)  changes in the blood flow appeared  in 
both the optic and the audi tory  zones of the cor tex  (Fig. 2). 
In these c i r cums tances ,  however,  the reac t ions  were  always 
opposite in d i rec t ion ,  i .e . ,  an i n c r e a s e  in the blood flow in the 
occipi ta l  region was accompanied by a d e c r e a s e  in the audi t -  
ory cor tex .  S imi la r  reac t ions  in opposi te  d i r ec t ions  were  
desc r ibed  in acute expe r imen t s  by B. N. Klozovski i  [2], and 
by E. D. Antoshkina and A. I. Naumenko [1]. It may  be pos tu -  

la ted that the d e c r e a s e  obse rved  in the blood flow in the audi tory zone was due to a s imul taneous  dep re s s ion  
of the nervous ac t iv i ty  in this  zone. However, the poss ib i l i t y  is  not ru led out that  th is  d e c r e a s e  in the blood 
flow in the unexci ted p a r t  of the cor tex  was caused  by loca l  hemodynamic fac tor .  

A highly c h a r a c t e r i s t i c  fact  d i scovered  in the exper imen t  on waking animals  was that  if the animal  was 
ca l led  by name (Fig.  3A), shown an albino mouse  {Fig. 3B), or  subjected to other  changes in the e x p e r i m e n -  
ta l  environment ,  wel l  defined zonal r eac t ions  always appeared .  Only if the behav io ra l  r eac t ions  were  wel l  
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Fig .  3. R e a c t i o n  of the  v e s s e l s  of the  a u d i t o r y  c o r t e x  to ca l l i ng  the  
ca t  by  n a m e  (A), and r e a c t i o n s  of the  opt ic  c o r t e x  to showing an  a l -  
b ino m o u s e  (B) and a dog (C). F r o m  top to bo t tom:  A - -  b lood  f low 
in the  a u d i t o r y  co r t ex ,  t i m e  m a r k e r  (5 sec) ,  r e s p i r a t i o n ,  a r t e r i a l  
p r e s s u r e ;  B and C - -  b lood  flow in the opt ic  c o r t e x ,  t i m e  m a r k e r  
(5 sec) ,  r e s p i r a t i o n ,  a r t e r i a l  p r e s s u r e .  

m a r k e d  w e r e  s i g n i f i c a n t  changes  o b s e r v e d  in the  a r t e r i a l  p r e s s u r e  and the r h y t h m  of r e s t o r a t i o n .  The r e -  
a c t i on  of the v e s s e l s  in the o c c i p i t a l  c o r t e x ,  the  r e s p i r a t i o n ,  and the a r t e r i a l  p r e s s u r e  to the  s igh t  of a dog 
i s  i l l u s t r a t e d  in F ig .  3C. The  a p p e a r a n c e  of the  dog by  the  e x p e r i m e n t a l  c h a m b e r  ( f i r s t  a r r o w )  numbed  the 
ca t  to s o m e  extent ,  and th i s  was  a c c o m p a n i e d  by  an i n c r e a s e  in the  b lood  f low of the  optic c o r t e x  and a d e -  
c r e a s e  of the  a r t e r i a l  p r e s s u r e .  B a r k i n g  of dogs  (the s econd  a r r o w )  l ed  to an a g g r e s s i v e  r e a c t i o n  of the  
ca t .  Th i s  r e a c t i o n  was  a c c o m p a n i e d  by  a m a r k e d  i n c r e a s e  in the b lood  flow in the  opt ic  c o r t e x ,  by i nh ib i -  
t ion  of r e s p i r a t i o n ,  and by  a f a l l  of a r t e r i a l  p r e s s u r e .  In th i s  c a s e  a l so ,  the zona l  r e a c t i o n  was  ev iden t ly  
a c t i v e  in na tu r e ,  fo r  the  i n c r e a s e  in the b lood flow in the  opt ic  c o r t e x  was  not  a c c o m p a n i e d  by  an  equa l ly  
m a r k e d  i n c r e a s e  in a r t e r i a l  p r e s s u r e .  The a f t e r - e f f e c t  in th i s  c a s e  was  a l so  we l l  def ined .  T h e s e  f ind ings  
i nd i ca t e  tha t  the  zona l  r e a c t i o n s  of the  c e r e b r a l  v e s s e l s  a r e  to a de f in i t e  d e g r e e  i ndependen t  of g e n e r a l  
h e m o d y n a m i c  changes .  
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