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In exper imen t s  on 16 anes thet ized dogs the s y s t e m i c  c i rcula t ion and the hea r t  were  per fused  
sepa ra t e ly .  Myocardial  i schemia ,  developing when the blood supply to the hea r t  was i n t e r -  
rupted,  was accompanied  by r e f l ex  vasocons t r i c t ion  in the l imbs ,  smal l  intest ine,  and kidneys ,  
It  is shown that the re f lex  vasocons t r i c t ion  is unconnected with s t imulat ion of c h e m o r e c e p t o r  
s t r u c t u r e s  in the aor ta .  Additional hypoxic excitat ion of the aor t ic  c h e m o r e c e p t o r s  leads to 
changes in the magnitude and regional  s t ruc tu re  of the p r e s s o r  response~ 

The character of reflex vasomotor responses to myocardial hypoxia has not yet been finally solved~ 
Experimental investigations have shown that disturbance of the Mood supply to the hemodynamieally isolated 
heart is aceompanied by a reflex increase in the general peripheral resistance. 

The object of the present investigation was to examine the possible role of aortic chemoreceptors in 
the mechanism of this response. Such investigations are necessary because the aortic chemoreeeptors may 
lie in direct proximity to the heart and may be supplied with blood from different parts of the ascending 
aorta or even of the coronary vessels. 

EXPERIMENTAL METHOD AND RESULTS 

Exper imen t s  were  p e r f o r m e d  on 16 dogs anes the t ized  with morphine  (0.0025 g/kg),  ch lora lose  (0.05 
g a g ) ,  and ure thane .  In all  expe r imen t s  a comple te  ar t i f ic ia l  c i rcula t ion was provided with the AIK RP-64  
apparatus~ The hea r t  was i so la ted  hemodynamica l ly  f r o m  the sy s t emic  and pulmonary  c i rcula t ions  by 
succes s ive  l igat ions of the venae  eavae and azygos vein,  the roots  of the lungs, and the ascending pa r t  of 
the a r ch  of the aor ta  (1-1.5 cm dist ial ly to the valves) .  The work  of the h e a r t  and its blood supply were  
mainta ined by inject ing donors '  a r t e r i a l  blood into the lef t  a t r i um under  constant  p r e s s u r e .  During the 
expe r imen t s  s imul taneous  record ings  were  made of the per fus ion  p r e s s u r e  in the sy s t emie  ci rculat ion,  the 
p r e s s u r e  in the chambers  of the hear t ,  the r e s i s t o g r a m  of blood v e s s e l s  of the hind l imb,  sma l l  intest ine,  
and kidneys,  and the EKG in s tandard  leads .  Myocardia l  i s chemia  was produced by stopping the inflow of 
blood into the lef t  a t r i um  for  1-2.5 rain. 

In each exper imen t  a control  injection of lobeline,  a powerful  s t imulant  of the aor t i c  c h e m o r e c e p t o r s ,  
was given in a dose of 1 mg into the blood flow of the i so la ted  hea r t .  The hea r t  was r ega rded  as i so la ted  
f rom c h e m o r e c e p t o r  s t r u c t u r e s  of the aor t ic  a r ch  if during pa s sage  of lobeline through the chamber s  of the 
left  hear t ,  the pa r t  of the aor ta  next to the hear t ,  and the co rona ry  v e s s e I s ,  no p r e s s o r  re f lex  cha rac t e r i s t i c  
of s t imulat ion of the aor t i c  c h e m o r e c e p t o r s  a rose  in the s y s t e m i c  c i rcula t ion.  This degree  of isola t ion of 
the hea r t  was obtained in 10 of the 16 exper imen t s  (group 1). In these  expe r imen t s ,  i n t r aca rd i ac  injection 
of lobeline was accompanied  by a d e p r e s s o r  reac t ion  analogous to the B e z o l d -  J a r i s c h  effect  which develops 
in r e sponse  to s t imulat ion of the r e c e p t o r s  of the hea r t  i t se l f .  
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TABLE 1. Magnitude of P r e s s o r  Responses during Interruption of 
Blood Supply to the Hemodynamically Isolated Heart  (in percent  of 
ir, i..:ial level of perfusion pressure)  (M ~ m) 

1 
L t~p I 12,2--i,8 1 t ,3 - I ,6  1 10,2--1,4 5,4--2,2 

(24) (23) (11) (9)  
,O ~:.~ t} 2 / 27'5--1 '3 15,8-2,4 61,0--14,6 33, O'-- iO, 7 

I (18) (~ 8) (8) (6) 
[ I <0,01 >0,05 <0,0l <0,05 

N(d:e. Number of observations shown in parentheses .  

In 6 experiments  (group 2), injection of lobeline into the hear t  led to a p r e s s o r  reflex which, in the 
w r i t e r ' s  opinion, was e~4denee of the part ial  or  complete blood supply of the aor t ic  chemoreceptors  from 
the par t  of the aor ta  n e e  to the heart .  

In all 16 experiP_:ents, cessat ion of the blood supply to the hear t  was accompanied by a sharp decrease  
of in t raventr icular  p res su re ,  the appearance of signs of myocardial  i schemia on the EKG, and a reflex 
increase  in the perfusion p res su re  and vasoconst r ic t ion  of the baseular  regions investigated. However, the 
character ,  magnitude, and regional components of the p r e s s o r  response  differed significantly among animals 
of groups 1 and 2 (Table 1). 

In the exper iments  of group 1, the general perfusion p res su re  and the vascular  tone in the regions of 
the circulation were increased at the beginning of the response and were maintained at this high level 
throughout the period of interruption of blood supply to the heart .  Vasoconstr ic t ion was s t rongest  in the 
l imbs.  

In the exper iments  of group 2, the p r e s s o r  response of the general perfusion p re s su re  was twice as 
grea t  as in group 1. Vasoconstr ict ion was s t rongest  in ttle vesse ls  of the intestine and weakest  in the 
l imb vesse ls  (Table 1), and the degree of vasoconst r ic t ion gradually increased in the course of the response,  

The vasomotor  responses  in 10 experiments  of group 1 were interpreted as the resul t  of reflex effects 
f rom the receptor  zone of the heart ;  they could be due to weakening of the inflow of afferent impulses f rom 
the hear t  through a decrease  in mechanical  activity and stimulation of the recep tors  of the hear t  as a resul t  
of myocardial  ischemiao 

The more  marked  and prolonged vasocons t r i c to r  effect in the experime'_.~s of group 2 was evidently 
due to summation of the reflex ar is ing direct ly f rom the receptors  of the hear t  with reflex influences in 
response to increas ing hypoxia of the aor t ic  chemoreceptors .  F r o m  this point of view, differences in the 
cha rac te r  and magnitude of reflex vascular  responses  in the experiments  of groups 1 and 2 may provide 
evidence of the re la t ive  roles  of the recep tors  of the hear t  and chemoreceptors  of the aor ta  in the vasomotor  
changes ar is ing in hypoxic s tates .  
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