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The view has been expressed that the tone of the-coronary vessels i s n o t  under nervous influeneee 
[7, 15, 16]. .Meanwhil: ,  many facts demonstrate ~ e  existence of nervous control of the coronary  vessels .  
Most investigators believe that the coronary vessels  possess  a definite vasomotor  tone [6], maintained by 
vasomotor  influences transmitted along the sympathetic nerves [3, 17, 18]. 

It is  difficult to form a definite conclusion regarding the participation of the vagus nerves in the 
t ransmission of vasomotor  influences to the coronary vessels  because of the extremely contradictory 
nature of the data in the l i terature.  Nor is the problem of the reflex regulation of the coronary circulation 
any more clear ly understood. 

T:he many contradictory data concerning the nervous regulation of the tone of the coronary vessels  
are  due pr imar i ly  to the use of d i f fe ren tand  frequently inadequate techniques for i ts  investigation. Mest 
authors have used the method of measurements  of the volume velocity of the coronary blood flow, allhough 
it cannot differentiate between active reactions of the coronary vessels and passive reactions associated 
with concomitant ch~_nges in the systemic ar ter ial  pressure,  the strez~,~th and frequency of the cardiac 
contractions, and so on. 

The object of the present  investigation ~as  to study the character  of the reaction of the coronary  
vessels  to stimulation of the efferent fibers of the vagus nerve and to discover  the degree of participation 
of the coronary vessels  in the systemic vasomotor  reflexes evokedby stimulation of the receptors oi the 
carotid sinuses and the central ends of- the divided vagus and sciatic nerves.  

E X P E R I M E N T A L  M E T H O D '  

Experiments were carried out on 14 noninbred dogs weig.hing 5-15 kg under chloralose anesthesia 
{100 mg/kg body weight, intravenously). The thorax was opened in the fourth left intercostal space under 
controlled respiration. The descending branch of the left coronary artery w~s dissected; its peripheral 
end was connected with the outlet pipe of a pump giving constant outpvt (a resistograph). The inlet pipe 
of the pump was connected to the central end of the carotid or femoral a~ery. In experiments to ~mulate 
the efferent fibers of the vag~as nerve, leading to a sharp fall in tee systemic arterial pressure ann, con- 
sequently, of the pressure in the inlet pipe of the pump, the latter was connected to the artery of a donor 
dog and the coronary artery was perfused throughout the experiment ~th donor's blood. The equivalent 
volume of blood was returned from the femoral artery of the experimental animals to the donor's vein by 
mcans ef a second pump. To prevent the blood from clotting, heparin was injected. 

The perfusion pressure in the desce.. JJng branch of the left coronary artery and, in some experi- 
ments, iin the femoral artery also was recorded ir~ step with the systemic a~crial pressure. Depending on 
the character of the changes in perfusion pressure when the perfusion was carr.'ed out in constant inflow 
conditions, changes in the tone of the vessels in the investigated regions could be estimated [5]. 

Carotid sinus vascular reflexes were evoked by an increase or decre.~e in the perfusion pressure 
in the carotid artery. The nerves were stimulated by rectangular pulses of current with a frequency of 
50 cps, pulse duration 10 msec, and voltage 0.1-2 V, in the case of stimulation of the vagus nerve, and 
7-10 V iin the case of stimulation of the. sciatic nerve. 
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Fig. i. Reactions of the coronary 
vessels to stimtdation of the e f -  
ferent fibers of the vagus nerve by 
an electric current of voltage 2 V 
in the presence  of adequate (A, C} 
and a r  inc reased  !B) volume of 
perfusion of the descending branch 
of the left coronary  a r t e r y  ~,ith 
donor ' s  blood. F r o m  top to bottom: 
perfusion p r e s s u r e  in co ronary  
ar~e~' ;  donor ' s  blood p r e s s u r e ;  
m a r k e r  of s t imulat ion:  blood p r e s -  
sure  of exper imenta l  dog: zero l ine 
of perfusion p r e s s u r e  in coronary  
a r t e ry ;  zero line of donor ' s  blood 
p r e s s u r e ;  zero line of blood p r e s -  
sure  c,~ exper imenta l  dog; t ime 
m a r k e r  10 sec .  

Fig.  2. React ions of the co ronary  
v e : s e l s  to s t imulat ion of the e f -  
ferent  f ibers  oi  the vagus nerve 
by an e l ec t r i c  c u r r e n t  of voltage 
0.1 V (A), 0.5 V (B), and 0.7 V 
(C). F r o m  top to bottom: donor ' s  
blood p r e s s u r e ;  i t s  zero line; 
perfusion p r e s s u r e  in the co rona ry  
a r t e ry ;  m a r k e r  of s t imulat ion;  blood 
p r e s s u r e  of the exper imenta l  dog; 
zero  line of perfusion p r e s s u r e  in 
the coronary  a r t e ry ;  t ime m a r k e r  
10 sec ,  

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  

Stimulation of the pe r iphera l  end of the divided vagus nerve  
always led to changes in the tone of the coronary  v e s s e l s .  How- 
ever .  these chanties were inconstant.  Most commonly di la ta t ion 
of the co rona ry  ves se l s  was observed,  but occas ional ly  c o n s t r i c -  
tion o r  a biphasic reac t ion  was seem 

The experin~ental r e su l t s  showed that the vagus nerve may exer t  both va socons t r i c to r  andvasod i l a to r  
influences on the coronary  ves se l s ,  tto~vever, an e.xplanation was requi red  of the mechan i sms  respons ib le  
for the d i rec t ion  of the reac t ion  of the coronary  ve s s e l s  during st imulation of the pe r iphe ra l  end of the 
divided vagus nerve.  

Compar ison  of Fig.  1, A and B, i l lus t ra t ing  the effect of success ive  s t imulat ion of the p e r i p h e r a l  
end of the vagus nerve  in the same exper iment ,  shows that s t imulat ion of equal s t rength p roduced iden t lca l  
changes in the ca rd iac  act ivi ty ,  but changes of di f ferent  d i rect ion in the perfusion p r e s s u r e  in the coronary  
a r t e r y .  This  supports  the view that the changes in perfusion p r e s s u r e  in the coronary  a r t e r y  dur ing s t imu-  
lation of the efferent  f ibers  of the vagus a r e  p r i m a r i l y  the resu l t  of changes in  the to~e of the co rona ry  
ve s se l s  and a r e  not connected with changes in the act ivi ty  of the hear t .  The same  f igure demons t r a t e s  
an a t tempt  to d i scover  the re la t ionship  between the d i rec t ion  of the reac t ion  of the coronary  v e s s e l s  to 
s t imula t ion  of the efferent  f ibers  of the vagus nerve and the height of the ini t ia l  perfuslon p r e s s u r e  in the 
coronary  a r t e r y ,  i t se l f  connected ~i th  the level of the minute volume of perfusion.  In  the p re sence  of an 
adequate perfusion p r e s s u r e  {Fig. 1, A} s t imulat ion of the vagus nerve caused a p r e s s o r  reac t ion  of the 
coronary  vesse ls , ,  whereas  the same  s t imulat ion agains t the background of a perfusion p r e s s u r e  r a i s e d  
by 50 mm ttg led to di la ta t ion of the coronary  v e s s e l s  (Fig. 1, B). However, the next s t imula t ion ,  c a r r i e d  
out at the init ial  perfus ion p r e s s u r e  (Fig. 1, C), was accompanied not by const r ic t ion ,  but again by d i l a t a -  
tion ~f the co rona ry  v e s s e l s .  

Hence, nei ther  in this nor in o ther  analogous exper iments  could a re la t ionship  be es tab l i shed  between 
the d i rec t ion  of the reac t ions  of the coronary  vesse l s  to s t imulat ion of the ef ferent  f ibe r s  of the vagus nerve 
and ~,e level  of the ini t ia l  volume of perfus ion Of the coronary  a r t e r y ,  
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Fig. 3. Reactions of the coro-  
nary vesse ls  during depressor  
(A) and p r e s s e r  (B) caro t id-  
sinus reflexes. F rom top to 
bottom: perfusion pressure  in 
femoral  ar tery;  perfusion 
p re s su re  in carotid sinus; 
pe r ; , s ion  p ressu re  in co ro -  
nar~ ar tery;  systemic ar ter ia l  
p res su re .  The stredghtlines, 
the m a r k e r  of stimai~tion, and 
the t ime marke r  correspond to 
the zero lines of the mano-  
meters .  

An attempt was also made to discover  a relationship between the 
direction of the reactions of the eorona~,  vessels  and the strength of 
stimulation applied. The results  of one such experiment  are  shown in 
Fig. 2. Cempari~,on of the fragments A, B, and C shows that an increase  
in the voltage of the stimulating cur ren t  f rom 0.1 V to 0.5 and 0.7 V 
strengthened the vasoconst r ic tor  influence on the coronary  blood vessels ,  
but the direction of the reaction remained unchanged. 

These rest:its do not reveal why stimulation of the efferent f ibers  
of ~,e sagas  nerec caused somet imes dilatation, somet imes  constrict ion,  
and eometimes a 5tpl"msic reaction of the coronary  vesse ls .  All that 
can be said is that the course of the reaction of the co ronary  vesse ls  in 
one direction or  another wa~ ~ndependent of the initial volume of p e r -  
fusion and of the strength of the stimulat;on applied. 

The question of the participation of the coronary  vesse l s  i n s y s -  
tematic reflex vascular  react ions is no less c o m p l e x .  

During a p r e s s e r  carot id-s inus  reflex evoked by compress ion  Of 
the coronary  ar te r ies ,  some authors have observed an increase  in the 
coronary  blood flow [101, while others have observed different reaetienm 
usually an increase,  less commonly a decrease  [12]. 

During a depressor  caro t id-s inus  reflex the coronary  blood flow, 
according to some investigators,  is increased 1141, but according to 
others  [13] it is decreased.  In ex~ on a hear t - lung-head pre-- 
paration [2, 191 a decrease  in the coronary  blood flow was observed.  
As a who,e t~owever, these resul ts  cannot be used to solve the problem 
of the degree to which the coronary  vesse ls  part icipate in Carot id-s inus  
reflexes.  Only the experiments of N. V. Kaver~ma 13] showed that during 
autoperfusion of the coronary  a r t e ry  at a constant minute volume the 
coronary  vesse ls  were constr icted during the p r e s s e r  caro t id-s inus  
reflex. The resul ts  of the present  experiment showed that daring a 
depressor  caro t id-s inus  reflex the coronary  vessels  w e r e  e lea r lyd i l a t ed ,  
(Fig. 3, A), and during a p r e s s e r  reflex they were eov~stricted {Fig. 3, B). 

The dam for the changes in the coronary  blood flow during stimulatlon of the afferent f ibers  of the 
somatic nerves are also contradictory [1, 4, 8, 9]. 

In the present  experiments stimulation of the central  end of Me divided sciatic nem'e led to a n i n -  
c rease  in the perfusion p re s su re  in the coronary  ar tery ,  ev';dence of constr ict ion of the co ronary  vesse ls .  �9 
Similar resul ts  were obtained previously by N. V. Kaverina [3] during stimulation of the tibial and median 
nerves.  During stimulation of the central  end of the vagus nerve, ~arivus authors have observed some-  
times inconstant variat ions i n the  coronary blood flow [8, 9], somet imes an increase  [10], and some:l ines 
a decrease  [11]. 

In the present  experiments stimulation of the central  end of the diviaed vagus nerve led to inconstant 
changes in the tone of the coronary  blood vessels .  In cases  when the systemic reaction of the blood p r e s -  
sure  was depressor ,  the coronary vessels  were dilated. During s t ronger  stimulation of the vagus  nerve, 
when the systemic reaction was presser ,  the coronary  vesse ls  were constr icted.  
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