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Nitroglycerin is one of the oldest agents used in the
reatment of angina pectoris, In the opinion of most
clinicians, clinical practice has not yet found any phar-
macological substance which acts as quickly and reliably
at the time of an angina pectoris attack as nitroglycerin,
The efficiency of nitroglycerin is believed to be due to
its vasodilative effect on various vascular regions of the
organism, particularly the vessels of the heart,

However, examination of the literature on this
question shows this seemingly indisputable theory to be
based on extremely contradictory data. As early as the
beginning of the tweniieth century, it was established
experimentally that niwroglycerin has a relaxant effect
on the smooth musculatre of the cardiac vessels [12,14].
This fact was subsequently confirmed at various dates by
other researchers experimenting with isolated heart
preparations [5, 6, 137,

However, nitroglycerin's vasodilative effecton the
cardiac vessels has been shown by experiments to be
much less pronounced in the case of an intact organism,
A considerable increase in the coronary blood flow
(30-100%) under the influence of nitroglycerin has
only been noted by authors who used the thermoelecuic
method of recording the blood flow in their experiments
[10, 117, These chservations, however, are not sufficient~
ly conclusive, because it is known that this method can-
not be expected to produce quantitatively exact results
[8]. Other researchers, who used more exact methods
of measuring the coronary output (diaphragm or bubble
gauges), found that nitroglycerin and sodium nitrite
caused only a slight (7~9 %), brief increase in the
volumetric rate of the coronary blood flow when in-
jected intravenously in relatively large doses. The
effect of these substances was considerably weaker than
that of papaverine or Euphyllin [7, 9].

In our laboratory , I. E. Kisin [2] recently investigated
nitroglycerin's effect on the yolumetric rate of the out-
flow of blood from a cat's coronary sinus and on the
tonus of the coronary vessels under conditions of the
autoperfusion of the latter. He established that nitro-
glycerin, injected intravenously (0.1-0,5 mg/ kg) or
administered per os (1-2 mg/kg) , does not materially
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affect the outflow of blood from the coronary vessels or
the resistance of the coronary vessels to the blood flow.

It is evident from the literary daia cited that the
effect of nitroglycerin on the coronary vessels of an
intact organism is slight. This leads one to believe
that nitroglycerin's efficiency inangina pectoris cannot
be explained solely by its vasodilative effect on the
coronary vessels.

The fact that nitroglycerin, unlike most pharma-
cological substances used in the treatment and pro-
phylaxis of coronary insufficiency, is an agent which is
effective only to clear up attacks of angina pectoris.
Moreover, reflex effects which act on the cardiac
vessels and cause them to constrict are known to play
an essential part in the development of attacks of angina
pectoris.

On the basis of these considerations, we conducted
this investigation in order to study the effect of nitro-
glycerin on reflex changes in the tonus of the coronary
vessels,

EXPERIMENTAL METHODS

The experiments were performed on cats anesthetized
with urethan (500 mg/kg) and chloralose (40 mg/kg).
Because vasomotor reflexes donot affectsolely the cardiac
vessels, but also cause changes in the arterial pressure,
it is difficult to demonsirate these reflexes by measuring
the rate of the blood flow in the vessels of the heart.
Variations in the blood pressure cause mechanical
changes in the blood flow. Artificial stabilization of the
blood flow in the coronary vessels, done by perfusing the
vessels with the animal's own blood with the aid of a
special pump, eliminates the hemodynamic effect of
blood pressure changes. Under these conditions, the
pressure in the coronary vessels is determined only by
the minute volume of the blood supplied by the pump
and by the hydraulic resistance of the vessels, Dilatation
of the vessels causes the perfusion pressure to fall; their
constriction causes it to rise. This method, known as
resistography, therefore makes it possible to stndy the
reflex reactions of the coronary vessels in the presence of
simultaneous changes in the systemic arterial pressure
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We also studied the effect of nitroglycerin on the
tonus of the coronary vessels .under conditions of ex-
perimental spasm of the latter, induced by the intra-
venous injection of Pituitrin (1.5-2 units per 1kg). In
these experiments, nitroglycerin somewhat lowered the
resistance of the coronary vessels. Complete elimination
of the spasm of the coronary vessels induced by Pituitrin
was not observed, even with the administration of nitro-
glycerin in relatively large doses (0.5-0.7 mg/kg).

The construction of the pump used in the perfusion
of the coronary vessels was analogous to that described
by V. M. Khayutin, V., M. Danchakov, and V. L. Tsaturov
[4]. After opening the thoracic cavity uhder conditions
of artificial respiration, we dissected out the left common
coronary artery, placing a special cannula (issuing from
the left subclavian artery and connected with the outlet
of the perfusion pump) in its mouth. The blood entered
the pump from the carotid artery, The perfusion pressure
was recorded between the left coronary artery and the
outlet valve of the pump, We have already depicted the
diagram for experiments with autoperfusion in an earlier
work [1], The blood pressure was recorded in the
femoral artery,

Heparin (1000-1500 units per 1 kg) was used to
prevent blood coagulation, Nitroglycerin was administered
intravenously or per os.

In the experiments, we studied the reflexes on the

Stimulation of the carotid sinus mechanoreceptors
and stimulation of the afferent fibers of the tibial and
median nerves both produced reflex changes in the tonus
of the coronary vessels, In a majority of experiments,
pressure on the carotid artery resulted in a reflex con-
striction of the coronary vessels, although in a few cases,
dilatation of the vessels could be observed in response to
this stimulation. The same was true of the reflex changes
in the tonus of the cardiac vessels produced by stimulating

coronary vessels and the blood pressure induced by
stimulation of the carotid sinus receptors (by pressure

on the carotid artery) and of the central sections of the
femoral and median nerves. The nerves were stimulated
with pulses of 2-10 volts from an electronic stimulator
30-50 cps in frequency and 1-2 msec in duration,

EXPERIMENTAL RESULTS

W e note first of all that, as in the experiments of
other authors, in spite of the considerable fall of blood
pressure in our experiments with the administration of
nitroglycerin (inwavenously in doses of 0.1-0.5 mg/kg
or perorally in doses of 1-2 mg/kg), there were no
distinctly expressed changes in the tonus of the coronary
vessels. In several experiments, moreover, there was
even some constriction of the cardiac vessels (Fig. 1).

Fig. 1. Effect of nitroglycerin on the
resistance of the coronary vessels,
Curves {from top to bottom): blood
pressure; perfusion pressure (resisto-
gram); administration of substance;
time (in 5 -second marks). Original

levels of blood and perfusion pressures
shown by ----- .

the afferent fibers of the tibial and median nerves.

In doses of 0.1-0.25 mg/kg, niroglycerin sharply
depressed (by 40-80 % of the original level) the reflexes
on the coronary vessels in response to stimulation of all
the experimental reflexogenic zones., Increasing the
nitroglycerin dose to 0.3-0.5 mg/kg completely de-
pressed the reflexes. The effect lasted 15-18 minutes.
1t is particularly noteworthy that, in most of the ex-
periments conducted, nitroglycerin's effect on the reflex
reactions showed a pronounced selectivity with respect
to the coronary vessels. When the reflexes on the cardiac
vessels were completely suppressed, the reflexes on the
blood pressure only decreased an average of 30-50 % of
the original level in value (see Fig. 2). Inseveral ex-
periments with the injection of nitroglycerin in doses of
0.1-0.25 mg/kg, the reflexes on the coronary vessels
changed in character. Instead of reflex constriction of
the vessels, we observed their dilatation (Fig. 3, b).
Increasing the nimglycerin dose to 0.3-0.5 mg/kg led
in these cases to complete suppresion of the regional
reflexes (Fig. 3 d).

In the experiments with the peroral adminiszration
of nitroglycerin (1-2 mg/kg), as in those with its intra-
venous administration, depression of the reflexes on the
coronary vessels was observed. The condition of the
vessels themselves, however, was not noticeably changed.

Therefore, the investigations conducted allowed us
to establish that nitroglycerin does not cause pronounced
dilatation of the vessels of the heart, but does depress
their reflex reactions, These data make it imperative
to revise the earlier notions concerning nitroglycerin's
effect on the cardiac vessels. Obviously, the earlier
notion that itsefficiency in angina pectoris is due
solely to a direct vasodilative effect is invalidated, Our
observations, which have demonstrated nitroglycerin’'s
ability to cause selective depression of the reflexes on
the coronary vessels, allow the hypothesis that these prop-
erties play a significant role in the mechanism of its
effect on coronary circulation.
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Fig. 2. Effect of nitroglycerin on the reflex changes in the resistance of the cardiac
vessels induced by stimulation of the carotid sinus receptors. Symbols the same as

in Fig. 1.

Fig. 3. Effect of nitroglycerin on the reflex changes in the resistance of the cardiac
vessels induced by stimulation of the afferent fibers of the tibial nerve. Symbols the

same as in Fig. 1.

SUMMARY

The authors studied the effect of nitroglycerine on

the reflex resistance changes in the coronary vessels
provoked by stimulation of carotid sinus receptors and
afferent nerves, While failing to provoke pronounced
dilatation of the cardiac vessels, nitroglycerin completely
depresses their reflex reactions,
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