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Investigations of the dynamics of changes in the cerebra l  zonal and coronary  circulat ions 
during the action of an extremal  stimulus showed that the resul t ing development of a neu- 
rot ic  state in the animals is accompanied by marked variabil i ty of the c i rcula tory  r e -  
sponses amounting in some cases  to r eve r sa l  of the response. The identical cha rac te r  of 
the responses  of the ce rebra l  and coronary  blood vesse l s  to the stimuli is a noteworthy 
feature.  

Investigations [2-4, 6, 8] have shown that s t r e s s o r  stimulation induces changes in the charac te r  of 
r e sponses  of the coronary  vesse l s .  

The s imilar i ty  between responses  of the cerebra l  and coronary  vesse l s  to var ious  stimuli coupled 
with the high frequency of vascular  lesions of the brain  directs  attention to the dynamics of changes in the 
ce rebra l  and coronary  circulat ions under the influence of extremal  stimuli and justifies a compar ison  of 
the charac te r  of the changes in the cerebra l  and coronary  blood flow in response  to these stimuli.  

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

The dynamics of changes in the cerebra l  (five dogs) and coronary  (three dogs) blood flow was in- 
vest igated by a the rmoelec t r i c  method under chronic experimental  conditions. 

The blood supply of the bra in  was recorded  in the motor  cor tex in a reas  designated Rchst  and Rchs2 
in the atlas of Adrianov and Mering [1]. To determine the coronary  blood flow, thermoelec t r ic  moni tors  
were  placed on the c i rcumflex branch of the left coronary  a r t e ry .  The methods of implanting the elec-  
t rodes  were  descr ibed previously [5, 9]. 

The extremal  stimulus consisted of a combination of giving food and nociceptive stimulation of 
Kryazhev ' s  method [7]. The essence of this method is that as soon as the animal touches the food an elec-  
t r ic  c i rcui t  is c losed and the dog rece ives  a nociceptive st imulus.  

Observations on the animals continued for  as  long as the e lect rodes  lasted, and on the average this 
t ime var ied f rom 3 to 4 weeks.  

EXPERIMENTAL RESULTS 

In experiments in which feeding the animals was not accompanied by pain, an increase in both cere- 
bral and coronary blood flow was observed while the arterial pressure was very slightly increased or un- 

changed (Figs. la and 2a). 
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Fig. i Fig. 2 

Fig. 1. Charac te r  of changes in ce rebra l  zonal blood flow during com- 
bination of defensive and conditioned food ref lexes  in chronic experi-  
ments (explanation in text). On all curves  f i rs t  ver t ical  line denotes 
moment when labora tory  attendant stood up and walked to the food store;  
second line denotes food placed in front of animal (in curves  b and c 
the additional ver t ica l  line with the 10-V mark  denotes time of noci- 
ceptive stimulation); third ver t ical  line denotes food taken away. Num- 
be rs  show ar te r ia l  p r e s su re  (in mm Hg). 

Fig. 2. Charac ter  of changes in coronary  blood flow during combina- 
tion of defensive and unconditioned food ref lexes in chronic experiments 
(explanation in text). Legend as in Fig. 1. 

During the f i rs t  combinations of giving food and nociceptive stimulation, the cerebra l  and coronary  
blood flows also were  increased.  The magnitude of these changes was the resultant  of the magnitude of the 
changes evoked by food and nociceptive stimulation; the t ime taken for the blood flow to re tu rn  to its ini- 
tial level was a lmost  doubled (Figs.  lb and 2b). 

~-%Irther applications of these combined stimuli  led to marked changes in the animals '  behavior.  Al- 
though the dogs ran  eager ly  into the experimental  room,  it was difficult to get them into the apparatus.  
Whereas  previously they had stood quietly on the bench, the animals now were on their  guard at the slight- 
est  movement in the ex~perimental room,  they howled, moved res t less ly ,  or al ternatively,  they fell asleep 
and hung on their  s t raps .  All these changes in behavioral  responses  are  charac ter i s t ic  of the development 
of neuros is  [10]. The changes observed in the animals '  behavior were also accompanied by changes in the 
responses  of the blood flow in the myocard ium and motor  cortex.  

After several  repeti t ions (7-10) of the combinations of giving food and nociceptive stimulation, the 
responses  of the cerebra l  and coronary  vesse l s  became biphasic in charac ter ,  i.e., an increase  in blood 
flow (phase 1) was followed by its decrease  below the original  level (phase I1). These changes in the blood 
flow took place against the background of a ra i sed  ar te r ia l  p res su re ,  and it was 3-4 rain before the normal  
blood flow was r e s to red  (Figs.  l c  and 2e). 

In the next experiments  the dogs no longer touched the food, but, as soon as it was placed in front of 
them, they developed changes in blood flow charac te r i s t i c  of those to the combination of food and nocicep- 
t i re  stimulation (Figs. ld  and 2d). 

Since the dogs refused  to take food, the course  of the experiments  had to be somewhat modified. The 
nociceptive stimulation was applied when the food was in front of the animal. After several  such repet i -  
tions, the decrease  in blood flow took place at the moment of offering the food (Figs. le and 2e). Whereas 
at the beginning of the experiment  the dogs became animated whenever the laboratory attendant went to the 
food store,  toward the end of the exper iments  they stood onthei r  guard at any movement inthc experimental  
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room.  The c e r e b r a l  blood flow was  actual ly reduced when the l abora to ry  attendant,  who had taken par t  in 
the expe r imen t s  for  a long t ime,  moved  to where  the food was  normal ly  kept (Figs.  i f  and 2i). 

The use  of a powerful  s t r e s s o r  such as  a combinat ion of food and nocieept ive stimulas thus led to 
the development  of a neurot ic  state mani fes ted  by changes not only in behaviora l  r e s p o n s e s ,  but also in the 
c h a r a c t e r  of the r e s p o n s e s  of the c e r e b r a l  and co rona ry  blood flow. The decis ive fac tor  was  not so much 
the intensi ty of the nocicept ive s t imulat ion as  the constancy of the exper imen ta l  situation. Pain  by i tself ,  
incidentally,  led to a much l e s s  m a r k e d  d is turbance  of behavior  than pain combined with emotional  agitation. 

Compar i son  of the changes  in the c e r e b r a l  and co rona ry  c i rcu la t ion  evoked by powerful  s t r e s s o r  
emphas i ze s  the identity of the r e s p o n s e s  of the c e r e b r a l  and co rona ry  v e s s e l s .  This  sugges ts  that these  
v e s s e l s  share  common m e c h a n i s m s  of regula t ion  and also that negat ive emot ions  play an impor tant  ro le  
in the etiology of d i seases  of the co rona ry  and c e r e b r a l  c i rcula t ion.  
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