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Many authors [2-5, 11] have shown that afferent  impulses in the cardiac  nerves are considerably al tered in ex -  
per imenta l  myocard ia i  i schemia.  However, many of the results are contradictory.  

Because most of the work on this subject has been carried out by making records from whole nerve trunks, the 

objec t  of the present work has been to study afferent impulses in individual  vagal  fibers. 

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

W e  carr ied out 48 experiments  on cats anesthet ized with 80 lng/kg  chtoralose. After the thoracic  cavi ty  had 
been opened respiration was main ta ined  ar t i f ic ia l ly .  At the level  of the inferior edge of the auricle  of the left  atr ium 

on the descending branch of the left  coronary artery ( together with the vein) we appl ied  a loop which enabted us to 
compress or release the vessel. The left  vagus was divided at the ganglium nodosum. Paintal 's  method was used to 

divide the nerve trunk in the neck into smal l  bundles and into single fibers. The animals  were p laced in a screened 
room. Potentials were picked up on pla t inum electrodes.  Photographic records were made  from a cathode ray tube 
on a 3-channel  e lec t romyograph made  by the firm "Diza."  At the same t ime we recorded the e l ec t r i ca l  ac t iv i ty  
from a single fiber, and the ECG, Lead II. The descending branch of the left  pulmonary artery was compressed for 
6-15 min. 

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

Normal afferent impulses in fibers from the receptors of the atria and ventr icles  occur in volleys containing a 

var iable  number of impulses a l l  equal in ampl i tude  and occurring at defini te  phases of the card iac  cycle .  

In 33 of the 45 experiments ,  on compression of a descending branch of the left  coronary artery we observed an 

increase in the number of impulses in each  volley; the vol ley  did not occur immed ia t e ly  after  cessation of the flow 
in the coronary artery,  but after 30 sec or more.  Figure 1 indicates  the nature of the change.  Figure l a  shows vol-  

leys consisting of six impulses a l l  equal  in ampl i tude  (Paintal ' s  type). Thirty seconds after compression of the cor-  
onary artery,  in the intervals between the volleys new impulses of the same ampl i tude  occurred. During this t ime  
there was an e leva t ion  of the t race during the ST interval  and the period included the beginning of the formation of 
the coronary T wave (Fig. lb) .  After the loop had been released from a coronary artery the impulses and the ECG 
returned to their  original  state. These results therefore confirm those of many other investigators [2, 3, 5, 11] who 
found that  an increase of afferent  impulsat ion in the cardiac  nerves. We must, however, note that the afferent i r a -  
pulsation does not always change in this way. In some of the experiments  the number of impulses in a vol ley  showed 
prac t i ca l ly  no increase,  and i t  was mere ly  the arrangement  of the impulses within the vol ley,  i .e. ,  the structure of 
the vol ley  which was al tered.  It is known that the arrangement  of impulses from the a t r ia l  receptors varies during 
the respiratory cycle .  The number of impulses per vol ley from a single a t r ia l  receptor  increases with increase of the 
blood flow to the heart.  Therefore,  the ac t iv i ty  of receptors of the right atr ium reaches a max imum intensity at a 
moment  of max imum inspiration, and max imum ac t iv i ty  of receptors of the left  a tr ium occurs at the onset of e x -  
pirat ion.  
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Fig, 1. Change in afferent impulsat ion in a single cardiac  fiber of the left  vagus 
after compression of the descending branch of the left  coronary artery, a) Original  
background impulsation; b) impulses 30 sec after compression of the coronary 
artery; c) 5 sec after removal  of the loop from the coronary artery. A b o v e - E C G  
in Lead II; be low--afferent  impulses in a fiber (paper speed 5 cm/sec ) .  

After compression of the coronary vessel there was an irregular increase and then a reduction in the number of 
impulses during the respiratory cycle ,  i .e . ,  there was an a l tera t ion  in the form of the vol ley.  

In two experiments ,  after compression of the coronary artery there was a reduction of afferent impulsation,  and 
in one case there was no change at  a l l .  In this last case we must suppose that in the vagal  bundle invest igated there 
were no fibers whose endings were si tuated in or near the i schemic  zone. 

In order to test this hypothesis we a t t empted  to find in the nerve trunk a fiber which ran if not from the ischemic 
zone itself  at any rate from some region nearby. 

It was found that on compression of the anterior descending branch of the left  coronary artery afferent impulsa-  
tion in a fiber from the receptors in the left  vent r ic le  may remain  almost  unchanged. 

Figure 2 shows impulses in such a fiber. In this fiber the background act ivi ty  (Fig. 2a) was very def ini te ly  en-  

hanced after the compression of the aorta at its origin (Fig. 2b); i t  returned to normal  after removal  of the aort ic  

c l amp  (Fig. 2c), and disappeared almost  comple t e ly  after  compression of the pulmonary artery at  the base of the 
heart  (Fig. 2d). In our opinion a l l  these facts are evidence that  the receptors of the fiber in question l ie  in the left 
half  of the heart.  

If, however, we take into account  that the vol leys of the impulses coincided with the QT section of the ECG, 

and that the number of impulses in each volley does not vary during the respiratory cycle ,  then i t  would appear that  

these receptors must be ventr icular  [10]. Despite the marked changes in the ECG there was no increase in background 
act iv i ty  (Fig. 2f) ei ther 3 min (Fig. 2g) or 6 min (Fig. 2h) after compression of the descending branch of the left  

coronary artery.  There was a reduction of one impulse one minute  after restoration of flow in the coronary vessel 
(Fig. 2i). We must note that there was a considerable increase in the number of impulses in this fiber during general  
asphyxia produced by arrest of a r t i f i c ia l  respiration (Fig. 2j). 

Somet imes when the coronary artery was compressed for as long as 10-15 min we were able to observe that  
immed ia t e ly  after the increase of afferent impulses there was some reduction in rate,  and then a further increase; 
here, the intervals between such "waves" varied according to the exper iment  from 8 to 10 rain. 

It is known that even 1 min after obstruction of the coronary artery the ischemic portion becomes considerably 
extended during the period of isometr ic  contract ion [12, is]. Were this distension the cause of the increased flow of 
impulses then i t  would be expected that when the descending branch of the left  coronary artery was compressed 
there would be a par t icular ly  large increase of impulses in a fiber originating in a left  ventr icular  mechanoceptor .  
However, in our experiments  this effect  was by no means always observed. 

On the other hand there is no reason to suppose that the var ia t ion in afferent impulsat ion in the cardiac  nerve 
fibers which follows compression of the coronary artery is due to any "specif ic" adequate  s t imuli  and not to d i la ta t ion 
of the myocardium.  
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Fig. 2. Impulses in an afferent fiber of the left  vagus 
running from a single mechanoceptor  of the left  ven-  
t r ic le .  A) Ident i f icat ion of fiber: a) in i t ia l  back-  

ground impulsation; b) impulses under compression 
of the aorta at  the base of heart; c) after removal  of 

aort ic  c lamp;  d) after compression of pulmonary ar -  
tery; e) after removal  of c l amp  from puhnonary 
artery; B) change in impulses in the same fiber after 

compression of the descending branch of the 1eft cor-  
onary artery:  f) original  background impulsation; 
g) impulses 3 min after compression of the coronary 
artery; h) after 6 min; i) 1 min after restoration of 
blood flow in coronary artery; j) impulses in the 

same fiber during general  asphyxia. Above - ECG in 
Lead II; below - afferent impulses in a fiber. 

According to Paintal [8, 9] there are two kinds of re-  
f ceptors in the heart: type A (in the right atrium) and type B 

(in both atria).  He considers that increase of a t r ia l  pressure 

constitutes an adequate  stimulus for type A receptors, and 

that f i l l ing of the atr ia  is the adequate stimulus for type B 
receptors. 

However, recent ly imany authors [6, 7] have shown that 
g there are no grounds for be l ie f  in the existence for such 

specif ic i ty .  

Therefore, to explain  a variat ion in afferent impulsa-  

tion in our experiments  i t  would appear to be necessary to 
postulate the existence of various conditions into which the 

receptors in question may  fal l  after compression of the cor-  

h onary artery. 

We must note that  even after a considerable change 
in the ECG indicat ing the existence of a myocard ia l  ischemia,  

in many experiments  we found no marked change of affer-  
ent impulsation.  Consequently, in these experiments we 

fai led to confirm that  metabo l ic  products accumula t ing  in 
i card iac  muscle as a result of the ischemia direct ly  influence 

card iac  mechanoceptors .  This might  be true of a cer tain 
proportion of the receptors for the duration of the coronary 
compression used in our experiments.  

Most probably the change in flow in the card iac  ves-  

sels and the consequent metabo l ic  change in the myocardium 
influence the contrac t i le  power of cardiac  muscle.  Then 

J the extent  to which the card iac  wall  may be extended varies 
from one part to another. The total  effect  is ref lected in 
changes of afferent impulsat ion from the cardiac  m e c h a n o -  
ceptors which are then exposed to different conditions and 
react  in different ways to the  a l tered work of the cardiac  
muscles. It is this variat ion which in a l l  probabi l i ty  c o m -  
prises the comple te  information carr ied from the heart  to 
the central  nervous system when the coronary artery is 
compressed. 

S U M M A R Y  

When the descending branch of the left  coronary ar -  

tery is compressed the rate of flow of impulses in different 
cardiac  fibers may be affected variously: there may be an 

increase,  a decrease or a f luctuat ing change at  different 
t imes after compression of the coronary vessels. 

In certain fibers there was no change in impulse rate,  
although these fibers ran from cardiac  mechanoceptors  lo-  

ca ted in or near the ischemic zone. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

at.ions of the abbreviations as given in the original Russian journal. Some or all of this per/- 

odical  l i terature may well  be avai lable  in Eng l i sh  translation. A complete list of the  c o v e r - t o -  

Cover English translations appears at the back of this issue. 

504 


