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Experiments on anesthetized dogs have shown that stimulation of the stellate ganglion and ansa sub- 
clavia causes an increase in coronary perfusion pressure when a constant volume of blood is delivered to 
these vessels., Stimulation of the peripheral end of the vagus nerve during coronary perfusion with a con- 
stant volume of blood lowers the perfusion pressure. 

Exper iments  on the hear t - lung preparat ion have demonstrated the vasodi lator  action of the sympa-  
thetic nerves  [7, 10]. These resu l t s  were  conf i rmed in experiments  in which the del ivery of blood to the 
co ronary  vesse ls  was kept constant  [2, 13]. During stimulation of the sympathetic nerves  the increase  in 
a r te r ia l  p re s su re  is accompanied by an increase  in co ronary  blood flow [12, 15, 16]. However, a different 
opinion has been expressed  on the action of sympathetic nerves:  some authors r egard  them as vasocons t r i c -  
tor  [9, 17]. Biphasic changes in the co ronary  blood f lowhave  been observed in some investigations during 
st imulation of the sympathetic nerve: an initial decrease  followed by an increase  [4, 6, 8, 11, 19]. 

No unanimity exists concerning the action of the vagus nerve on the coronary  circulat ion.  The de- 
c r ease  in blood flow in the co rona ry  a r t e r y  or  dec rease  in outflow f rom the co ronary  sinus during s t imula-  
tion of the vagus nerve is associated with a decrease  in the inflow into the coronary  a r te r ies ,  so that it is 
only by experiments  in which the inflow of blood is kept constant that rel iable evidence can be obtained for 
solving the problem of the effect of the vagus nerve on coronary  vascular  tone. The r e su l t s  of such exper i -  
ments  have demonstra ted an increase  in co rona ry  blood flow during vagal stimulation [3, 4, 14, 18]. 

The object of the present  investigation was to study the effect of stimulation of the sympathetic nerves 
on the co ronary  blood flow and the effect of stimulation of sympathetic and vagus nerves on the tone of the 
co rona ry  vesse l s  with the inflow of blood kept constant.  

EXPERIMENTAL METHOD 

Exper iments  were ca r r i ed  out on dogs weighing 13-20 kg anesthetized with morphine and urethane, by 
two methods: by recording the volume velocity of the co ronary  blood flow by a thermoelec t r ic  method [1] 
and by res i s tography  [5]. After thoraeotomy in the 4th left in tercosta l  space the c i rcumflex branch of the 
left co ronary  a r t e ry  was dissected and a thermoelec t rode  fixed to it. In the experiments  using r e s i s t o g r a -  
phy, this a r t e r y  was perfused through a cannula with a constant volume of blood supplied f rom the femora l  
a r te ry .  Changes in perfusion p re s su re  and sys temic  a r te r ia l  p re s su re  were recorded.  Stimulation of the 
per ipheral  end of the vagus nerve in the neck and of the sympathetic nerve (of the stellate ganglion and ansa 
subclavia) was ca r r i ed  out using buried bipolar e lect rodes  and a type SIF-3 st imulator .  

EXPERIMENTAL RESULTS 

During stimulation of the stellate ganglion or ansa subclavia, as a rule the arterial pressure and the 
perfusion pressure in the coronary artery were increased. 

Changes in the coronary perfusion pressure during stimulation of the left stellate ganglion are shown 

in Fig, I, a and during stimulation of the ansa subclavia in Fig. I, b. An increase in tone of the coronary 

vessels was observed even when stimulation evoked a depressor response of the blood pressure (Fig. I, c). 

Division of the ansa subelavia led to a small decrease in perfusion pressure, indicating that the nervous 
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F i g .  1. I n c r e a s e  of p e r f u s i o n  p r e s s u r e  in c o r o n a r y  a r t e r y  du r ing  
s t i m u l a t i o n  of c a r d i a c  s y m p a t h e t i c  n e r v e s  and d e c r e a s e  in p r e s -  
s u r e  a f t e r  d i v i s i o n  of a n s a  s u b c l a v i a ,  a) s t i m u l a t i o n  of s t e l l a t e  
gang l ion ;  b,c)  of a n s a  s u b c l a v i a ;  d) d i v i s i o n  of a n s a  s u b c l a v i a .  
F r o m  top  to bo t tom:  s y s t e m i c  b lood  p r e s s u r e ,  p e r f u s i o n  p r e s s u r e  
in c o r o n a r y  a r t e r y ,  m a r k e r  of s t i m u l a t i o n ,  t i m e  m a r k e r  (5 s e e ) .  

a b 

/ 3 0  ~ . 

15 cps, 5 msec, 5V 15 cps, 5 msec, 3V 15 cps, 5 msec, 5V 

d 
C 

20 cps, 5 msec, 5V 20 cps, 5 msec, 5V 

F i g .  2o Changes  in  c o r o n a r y  b lood  f low d u r i n g  s t i m u l a t i o n  of c a r -  
d i ac  s y m p a t h e t i c  n e r v e s ,  a) s t i m u l a t i o n  of s t e l l a t e  gang l ion ;  b) 
s t i m u l a t i o n  of s t e l l a t e  g a n g l i o n  a f t e r  d i v i s i o n  of  s y m p a t h e t i c  cha in ;  
c) s t i m u l a t i o n  of a n s a  s u b c l a v i a  b e f o r e  d iv i s ion ;  d) a f t e r  d i v i s i o n  
of s y m p a t h e t i c  cha in .  F r o m  top  to bo t tom:  s y s t e m i c  b lood  p r e s -  
s u r e ,  v o l u m e  v e l o c i t y  of c o r o n a r y  b lood  f low.  V e r t i c a l  l i n e s  r e p -  
r e s e n t  t i m e  of s t i m u l a t i o n  (30 sec ) .  

s y s t e m  h a s  a ton ic  in f luence  on the c o r o n a r y  v e s s e l s  ( F i g .  1, d). E x p e r i m e n t s  in which  the c o r o n a r y  b lood  
f low was  r e c o r d e d  by  the t h e r m o e l e c t r i c  m e t h o d  showed  an i n c r e a s e  in c o r o n a r y  b lood  f low d u r i n g  s t i m u l a -  
t ion  of the s y m p a t h e t i c  n e r v e s ,  due p r e s u m a b l y  to e l e v a t i o n  of the  a r t e r i a l  p r e s s u r e  and a r e s u l t i n g  i n c r e a s e  
in the  inf low of b lood  into the  c o r o n a r y  v e s s e l s  ( F i g .  2, a).  H o w e v e r ,  in s o m e  e x p e r i m e n t s  a t  c e r t a i n  s t i m u -  
l a t i on  p a r a m e t e r s ,  a d e c r e a s e  in c o r o n a r y  b lood  f low was  r e c o r d e d  a g a i n s t  the  b a c k g r o u n d  of an e l e v a t e d  
a r t e r i a l  p r e s s u r e ,  i n d i c a t i n g  c o n s t r i c t i o n  of the  c o r o n a r y  v e s s e l s  u n d e r  t h e s e  c o n d i t i o n s .  Th i s  p h e n o m e n o n  
was  s e e n  m o r e  c l e a r l y  a f t e r  d i v i s i o n  of the  s y m p a t h e t i c  cha in  be low the s t i m u l a t e d  s t e l l a t e  gang l ion .  A s  
F ig .  2, b shows ,  s t i m u l a t i o n  of the s t e l l a t e  gang l ion  unde r  t h e s e  c o n d i t i o n s  r e d u c e d  the  c o r o n a r y  b lood  f low.  
The  r e s p o n s e  to s t i m u l a t i o n  of the a n s a  s u b c l a v i a  b e f o r e  d i v i s i o n  of the s y m p a t h e t i c  c h a i n  is  shown in F i g .  2, 
c,  and a f t e r  d i v i s i o n  in F i g .  2, d, when the s a m e  p a t t e r n  was  o b s e r v e d .  
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Fig .  3. D e c r e a s e  in per fus ion  p r e s s u r e  in c o r o n a r y  a r t e r y  dur ing 
s t imula t ion  of c a rd i ac  branch  of vagus nerve .  Legend as  in F ig .  1. 

S t imula t ion  of the p e r i p h e r a l  end of the vagus nerve  with a constant  d e l i v e r y  of blood lowered  the p e r -  
fusion p r e s s u r e  in the c o r o n a r y  v e s s e l s .  As F ig .  3 shows, this  was o b s e r v e d  during both b r i e f  (10-15 sec) 
and more  prolonged (1 rain) s t imula t ion  of the nerve .  These  r e s u l t s  conf i rm the obse rva t ions  of Heiden-  
r e i c h  and Schmidt  [14] and E. B. Novikova [4], who found an i n c r e a s e  in the c o r o n a r y  blood flow during 
s t imula t ion  of the vagus nerve when the per fus ion  p r e s s u r e  was main ta ined  constant .  

On the bas i s  of inves t iga t ions  under taken in r e c e n t  y e a r s  by m o r e  re f ined  methods,  the view ex-  
p r e s s e d  in the textbooks that  the sympathe t ic  and vagus ne rves  have opposi te  inf luences on the c a r d i ac  v e s -  
s e l s  c o m p a r e  with those on o ther  organs  mus t  evident ly  be r eexamined .  However,  desp i te  the fac t  that  
v a s o c o n s t r i c t o r  impu l se s  apparen t ly  do r each  the c o r o n a r y  v e s s e l s  along the sympathe t i c  ne rves ,  the blood 
supply to the h e a r t  is  not n e c e s s a r i l y  d imin ished  by s t imula t ion  of the sympathe t ic  nervous  sys t em,  but may  
even be i nc rea sed .  This t akes  place  because  the c o n s t r i c t o r  effects  of the ne rves  a r e  quickly masked  by 
powerful  va sod i l a to r  f a c to r s  connected with the i n c r e a s e d  leve l  of m e t a b o l i s m  in the m yoc a r d i um  and also  
by an i n c r e a s e  in the inflow of blood into the c o r o n a r y  v e s s e l s  r e su l t ing  f rom the r a i s e d  leve l  of the s y s -  
t emic  a r t e r i a l  p r e s s u r e .  

The magni tude of the c o r o n a r y  blood flow dur ing s t imula t ion  of the sympathe t ic  ne rves  is  de t e rmined  
by the r e l a t i onsh ip  between these  f a c t o r s  act ing in opposi te  d i r ec t ions  on c o r o n a r y  v a s c u l a r  tone. 
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