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Indirect  ev idence  of the exis tence  of intercoronary reflexes first appeared in 1989, when it was shown [8] that  
pre l iminary  sympathectomy,  vagotomy,  and atropinizat ion,  and also administrat ion of substances di lat ing the coro-  
nary vessels considerably lower the mortaI i ty  among dogs after exper imenta l  occlus ionof the  coronary artery. It was 

concluded from these observations that  the intercoronary reflexes are exclusively vasoconstrictor in their effect  [4]. 
However, la te r  investigations fai led to confirm these findings. The morta l i ty  after exper imenta l  coronary occlusion 
was found to be dependent  on several  conditions: the rapidi ty  of occlusion, the closeness of the point of  occlusion 
to the "danger zones" of the heart, the type of general  anesthesia, the degree of pneumothorax, and so on. 

It was also found that the direct  cause of death from occlusion - shock - may produce its fa tal  outcome as a 

result of the deve lopment  of the reflex, first discovered by Bezold and Jarisch, from the receptors of the coronary 
arteries, causing a sharp decrease in the systolic eject ion,  di la t ion of the peripheral  vessels, and a fa l l  of the ar ter ia l  
pressure [9, 10]. The di la t ion of the peripheral  vessels was found to extend also to the coronary system. 

The direct  re ject ion of the theory of coronary spasm was the result of investigations in which precise quan- 
t i t a t ive  recordings were made of the ve loc i ty  of the coronary blood flow [8-8] during acute coronary insufficiency. 

The usual effect  in these cases was an increase in the volume ve loc i ty  of the blood flow in the arteries next to that  
which had been c lamped,  and a decrease in the veloci ty ,  indicat ing the onset of "spasm," was seen only in the ex-  
periments  using a superficial  degree of anesthesia with the an imal  breathing normally,  and also in cases of "careful,  
min ima l ly  t raumat iz ing"  dissection of the coronary artery [8]. More recent ly  a tendency has gradually developed for 
the exis tence of a biphasic vascular  react ion to be recognized [1, 11]. 

The object  of the present invest igat ion was to study the conditions of reproduction of both intercoronary re-  
flexes in a chronic exper iment  by using recording methods causing min ima l  interference with the react iv i ty  of the 
heart  and of its coronary system. 

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

Reversible occlusion of the coronary artery was produced by the method devised at the Pirogov 2nd Moscow 
Medical  Institute [2]. A mid l ine  thoracotomy was performed on rabbits under morphine anesthesia. The dissected 
coronary artery,  supplying the anterior surface of  the apex of the heart  (the lower third of the anterior descending 
branch of the left  coronary artery or of the right artery) was l igated by means of an a t raumat ic  needle.  The ends 
of the l igature were threaded into a polyethylene tube and exter ior ized into a skin "pocket" on the anterior chest 
wall ,  and a flat  miniature  thermocouple  was sutured to the region supplied by the artery next to the one ! igated in 
order to record the ve loc i ty  of the blood flow in the myocardium of the right or left  ventr icle .  

A plat inum electrode was sutured to the apex of the heart  for recording the local  e lectrogram. The leads 
from the thermocouple  and the e lec t rode  were brought out under the  skin along with the l igature.  

Hence, in order to avoid a Bezold-Jar i sch  reflex (accompanied  by marked changes in the ar ter ia l  pressure 
and pulse rate) and the act ion of the "hemodynamic  factor" observed by Wang [8], and also to strengthen the role 
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Fig. 1. Electrocardiographic effects of occlusion of the inferior third of the anterior de -  
scending branch of the left  coronary artery (A) and of the peripheral  branches of the 
right coronary artery (B). Top (in A and B)--standard leads II and III; bot tom (in A and 
B) - loca l  e lec t rogram of the apex of the heart. 1) Ini t ia l  tracing; 2) 2 .5-3  re_in after 

occlusion; 3) 15-20 sec after restoration of blood flow. 

of col la tera ls  in the compensat ion of the results of occlusion, the arteries were c lamped in the per iphe-  

ral  portions of the coronary system. 

The state of the main coronary ar ter ia l  trunks at  the base of the heart  was assessed from the position of the 

ST interval  in standard leads II and III (restriction of the blood flow through these arteries is accompanied  by e l e -  
vat ion of  the ST interval) ,  and the state of the peripheral  coronary arteries of the apex of the heart  was judged from 
the change in tile ampl i tude  of the T wave and the position of the ST interval  on the e lec t rogram of the loca l  lead. 
Changes in the tone of the coronary arteries were es t imated  by the thermoelect r ic  method of Ionesco and Gibbs, the 

results being compared with the dynamics of the ar ter ia l  pressure. 

Two experiments were carried out on each of the ten normal  rabbits, and during each exper iment  the act ion 

of 2 to 5 occlusions of a duration of 30-180 see was studied. 

E X P E R I M E N T A L  R E S U L T S  

Local i schemia ,  caused by the 1st occlusion of the right and left  coronary arteries, was always accompanied  
by changes in the ECG. The 1st occlusion of the left  coronary artery was character ized by e levat ion of the ST in -  
terval  in the loca l  lead (Fig. 1A) while the 1st occlusion of the right artery gave no change in the ECG or an in -  
crease in the ampl i tude  of the T wave (Fig. 11~). Changes in the ECG in the standard leads were absent in both cases 
or were l imi ted  to a very slight d isplacement  of the ST interval  in leads II and IIL The effects described were not 
accompan ied  by changes in the systemic pressure, and the changes in the heart rate were slight and transient. 

The character  of the changes in the ve loc i ty  of the blood flow in the vessels next to the l iga ted coronary ar -  
tery was remarkable  for its constancy: the 1st occlusion of branches of the right coronary artery running to the apex 
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Fig. 2. Changes in the ve loc i ty  of the 
blood flow in the area of distribution of 
the artery next to the l iga ted  coronary 

artery (from results of the same exper i -  
ments as Fig. 1). Along the axis of or- 
dinates - re la t ive  deflections of the 

l ight spot of the ga lvanometer  (in cm 
of the scale)  compared with the pre-  
vious t ime of recording; along the axis 
of abscissas - t ime  (in rnin). Black 

circles) effects of occlusion of branches 
of right coronary artery, ve loc i ty  of 
blood flow recorded in area of distr ibu- 
t ion of the left  coronary artery; white 
circles) effects of occlusion of anterior  
descending branch of left  coronary ar-  
tery, ve loc i ty  of blood flow recorded in 
area of distribution of  the right coro-  

nary artery. 

caused an increase in the ve loc i ty  of the blood flow in the area of dis- 

tr ibution of the left  coronary artery, while the 1st occlusion of the left 

coronary artery was accompanied  by a decrease in the ve loc i ty  of the 

blood flow in the area of  distribution of the right artery (Fig. 2). 

Repetition of the occlusion of the right coronar.y artery led to a 
gradual  ext inct ion of the vasodilator effect  produced by the 1st occlusion, 

and repeti t ion of occlusion of the left  coronary artery had a direct ly  op-  
posite effect: the constriction produced in i t i a l ly  was replaced  by d i l a t a -  
tion, and this was again accompanied  in the response to the 3rd occlusion 
by constriction. 

An increase in the ampl i tude  of the T wave is known to take place  
in response to smal ler  degrees of i schemia  than elevat ion of the ST in -  
terval .  Accordingly,  the character  of the reflex produced by occlusion 
of the coronary artery is evident ly  determined by the magnitude of the 
loca l  ischemia developing in these circumstances: a re la t ive ly  less 

marked ischemia leads to di la ta t ion of the vessels next to the occluded 

artery, while a more marked degree of ischemia causes their  constriction. 

Besides the i schemic  state of the myocardium, the par t ic ipat ion of 
the mechanoreceptors of the chest wall,  epicardium, and coronary ar-  

teries,  react ing to the pull of the l igature and to the pressure of the poly-  
e thylene tube on the surface of the heart, also appears to be necessary 
for the development  of these reflexes. However, during the analogous 
"occlusion" of areas of the epicardium not containing vessels vis ible  to 
the naked eye,  not only were signs of loca l  i schemia  not observed, but 
there were no changes in the ve loc i ty  of the blood flow in the neighbor-  
ing coronary artery. 

During passage of the needle  under the left  coronary artery, the 
same changes in the ECG and in the ve loc i ty  of the blood flow in the 
right artery were observed as during l igat ion of the descending branch of 

the left  coronary artery. It may therefore be concluded that  an essential 
role in the mechanism of the constriction observed in the area of dis tr i -  

bution of the right coronary artery in the first 80 sec after the is t  occIu-  
sion of the descending branch of the  left  coronary artery is played by 
mechan ica l  s t imulat ion of the tissues surrounding the coronary vessel. 

The degree of the i schemic  changes in the ECG is cIosely con- 
nected with the intensity of mechan ica l  s t imulat ion of the areas of the 

epicard ium lying next to the wails of the coronary vessels. This is con-  

f i rmed by exper imenta l  data demonstrating the more abundant supply of 
vagus nerve receptors in the left  ventr ic le  of the m a m m a l i a n  heart  than 
in the right [12]. 

Passage of the l igature under the right coronary artery without occlusion of the vessel was never accompanied  
by d i la ta~on  of the descending branch of the left  coronary artery, as is usually observed during occlusion of the right 
coronary artery. It may therefore be supposed that the di la ta t ion described in the area of distribution of the lef t  
coronary artery during occlusion of the right is a true intercoronary reflex. 

S U M M A R Y  

The character  of the intercoronary reflexes at the apex of the normal  rabbit  heart was studied in a chronic 
experiment .  

It was found that occlusion of the peripheral  branch of the right coronary artery provokes di la ta t ion of the de -  
scending branch of the left  coronary artery, while occlusion of the la t ter  causes constriction of the former. The 
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character of the resulting coronary reflex is closely associated with the degree of local  myocardial  ischemia, as well 
as with the strength of receptor stimulation. 

It has been shown that the intercoronary reflexes in the normal rabbit heart are characterized by a high, a l-  
though coordinated, variability. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. . Some or all of this peri- 

odical l i terature may  well  be available in Engl i sh  translation. A complete list of the cover-to- 
cover English translations appears at the back of this issue, 
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