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Data relat ing to the physiology and pathology of the c i rculat ion of the heart  have chiefly been derived 
from short experiments on animals.  Essex alone was able,  using a thermoelec t r ic  method,  to observe changes 
in the rate of flow of blood in the coronary arteries of dogs, kept under natural  conditions over periods of from 

some days up to a max imum of two weeks after the operat ion [2]. 

We have recorded the dynamics of changes in f lew-ra te  in a branch of the coronary artery of unanesthe- 
t ized  dogs in response to various st imuli ,  over a period of six weeks after the opera t ion .  

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

Noyens' thermoelec t r ic  method [3]  was applied to the study of variations in the rate of flow of blood in 
intact  vessels, modifying the thermoelectrodes  in order to apply them to the conditions of a long experiment.  
The thermoelect rode  used for implanta t ion  into the coronary vessels differed from that described by Noyens for 
short  experiments,  as described by M. E. Marshak and M. M. Voll  [1] in its smal ler  dimensions (5 -6  mm wide) 
and in its low weight (about 1.3 g). A nickel ine  stripwas used for warming the junction of the thermocouple .  
We endeavored to exclude constriction of the artery, and to ensure prolonged functioning of the thermoelec-  
trode. The thermoelec t rode  was appl ied to an encircl ing branch of the left coronary artery of the exper imenta l  
animals,  The operat ional  technique differed from that used by Essex, who sutured the leads from the thermo- 
electrode to the myocardium,  which is not without effect on the functioning of the heart  and on its blood supply. 
We sutured the leads from the e lect rode to the inner surface of the thoracic  wall,  The terminals  of the leads 

were exter ior ized at the  neck, where they were eonnected during experiments  with leads from the galvano- 

meter  and accumulator .  

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

Changes character is t ic  of disturbance of coronary c i rculat ion were seen in the T wave of the e lectrocardio-  
gram during the first few days after the operation.  Full restoration of coronary c i rcula t ion took p lace  on the 7th 

day,  as seen from the e lect rocardiogram.  

Only insignificant fluctuations in the rate of flow of blood in the coronary artery of dogs standing at rest on 
the bench were observed. Feeding (mi lk  or meat) caused a well-  defined rise in the flow- rate,  persisting for 

several minutes after comple t ion  of feeding as is shown by Figure 1. 

Inhalat ion of  air of a raised CO z content (about  2-~o)  raised the rate of flow in the cornary artery, and sub- 

stitutioi~ of ordinary air ted to a slow return to the in i t ia l  value,  

As for :short experiments,  distention of the rectum of  unanesthet ized dogs for 1 minute caused a marked in- 
crease in the blood supply to the heart .  As appears from Figure 1, b, the heightened flow rate persisted for 4 

minutes after distention had been discontinued, and return to the in i t ia l  value took p lace  only very slowly. 

The effect on the" coronary flow rate of stat ic loading of the dogs (a  saddle supporting a weight of 5-8 kg 
was fastened to their  back) was also investigated.  A wel l -def ined  rise in the rate of flow was registered imme-  
dia te ly  after loading,  and the raised level  persisted as long as the load remained,  and for some minutes after its 

removal.  Restoration of the normal rhythm and depth of respiration took p lace  much sooner than restoration of  

the in i t ia l  flow rate. Repetition of the exper iment ,  with the same load, led to a smaller  e levat ion  of f low-rate;  

this can be regarded as a training effect.  



Figure 1,C shows the effect on the rate of flow. in the coronary artery of an aggressive stimulus, in this case 
the appearance of a cat. As is seen from the curve, the flow-rate rose gradually to a maximum when the dog 
was most excited, and displayed abrupt fluctuations0 with heightened respiration. 

Fig. 1. Changes in the rate of flow in coronary arteries of dogs. 
a) Feeding: b) distenIion of the rectumz c) display of a cat. Explanation of curves 
(from above down) : respiration, rate of flow of btood. The arrows indicate commen- 
cement and termination of stimulus. 

The effects of painful electrical stimulation of a hind leg on the rate of flow in a coronary artery are shown 
in Figure 2. 

Fig. 2. Effect on coronary blood flow of electrical stimulation of a leg. 
Explanation of curves as for Figure 1. The a r r o w s ~  indicate duration of painful 
stimulationj and the arrows indicates the moment of fall of the instrument, Which 
frightened the dog. 

A transient fall in flow-rate, followed immediately by a rise, was observed at the beginning of the period of 
painful stimulation. This initial fall in flow- rate was a regular feature of these experiments. It is highly charac- 
teristic of the effect of painful stimulation that whereas the effect of the stimuli described above was undirectional, 
leading to rise in flow-:rate o!aly, the rate of supply of blood to the heart diminished only at the moment of appli- 
cation of painful stimuli. This phenomenon was observed whenever the experiment was repeated, whether on the 
same day or on different days. 

The diminution in the supply of blood to the heart at the moment of initiation of painful stimulation is evi- 
dently due to its powerful, violent, and abrupt action on the nervous system. This view is supported by the follow- 
ing observations. During one of the experiments on painful stimulation a dog standing on the bench began to 

�9 struggle after a fairly strong current had been switched on, and knocked over one of the instruments, which fell 
to the floor with a loud clatter, This intensified the emotional state of the dog. In this, as in aU other experi- 
ments of this type, a brief fall in flow- rate was observed immediately after initiation of the painful stimulus, 



followed by a rise, but it is noteworthy that after the fall of the instrument the rate of flow fell rapidly to below 
the initial level, as is shown in Figure 2. During another experimenton the effect of static loading the harness 
carrying the load accidentally slipped forward and downward, leading to an unexpected compression of the chest, 
which frightened the dog, causing it tostruggle.  Here,too, we observed a marked fall in the rate of flow of blood. 

The effects on the rate of flow in the coronary artery of painful stimuli and of feeding remained the same 
over tile whole period of  observation following the operation. 

One dog with an indwelling thermoelectrode died on the 42nd day after operation. Up to the day of its 
death the dog showed no external symptoms or signs of  ill-health. Marked changes in the electrocardiogram 
were, however, seen two days before it died. 

The above data illustrate the importance of the study of the physiology and pathology of the coronary cir- 
culation in unanesthetized animals. Under such conditiqns it is possible to follow changes in the blood supply 
of the heart due to various environmental factors, such a s feeding, muscular exertion, etc.; such observations 
would not be possible under the conditions o f  a short experiment. Moreover, the experiments on painful 
stimuli gave clear evidence of the effect of the functional state of the central nervous system on the reaction 
of the coronary arteries during the experiment.  
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One of the first indications of the existence of receptor functions of the myocardium and endocardium 
emerged from the so-called Bezold-Jarisch effect. 

Bezold and Hirt [4] found in 1867 that injections of veratrine slowed the action of the heart. They inter- 
preted this effect as being a cardiocardiac reflex. Similar effects were described by Jarisch and Henze [6] and 
by Rich}er and Schrockschnadel [9]. According to Jarisch, this reaction is effected through cardiac mechanore-  
ceptors, the sensitivity of which is raised by veratrine; the effect involves stimulation of the vagus, with inhi- 
bition of sympathetic nerves. 

Schaeffer [10] and others showed later that volleys of impulses from cardiac branches of the vagus are as 
a rule synchronous with contraction of the heart, but under the influence of veratrine the impulses become con- 
tinous (Jarisch and Zotterman [7]). The action of veratrine is exerted on receptors situated in the left ventricle 

(Schaeffer [10]). 

A considerable number of papers have been published over the last few years, dealing with the study of the 
mechanisms of the nervous pathways of the Bezold- Jarisci* reflex (see the detailed review by Dawes and Corn- 
roe [5]). 


