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Experimental and clinical studies in recent years have shown that certain measures taken
in the early stages after coronary occlusion can lead to a reduction in size of the zone of
myocardial necrosis [3, 6]). This can be achieved by reperfusion [5], aortic counterpulsation
[11], administration of B-adrenoblockers [9], of hyaluronidase [1, 12], of steroid hormones
[14]1, and of certain other preparations. Among pharmacological agents, special attention is
currently being paid to nitroglycerin. The efficacy of this substance with respect to pro-
tection of the zone around the infarct from ischemia is associated with the peripheral (chief-
ly venous) vasodilatation, the positive effect on the blood supply to the zone surrounding
the infarct, and to the cardiostimulant properties of the compound [4, 10, 15]. It is the
latter which distinguish nitroglycerin from B-adrenoblockers and widen the scope for its use.
Meanwhile the question of possible limitation of the zone of infarction by means of nitroglyc-
erin has not been finally settled.

The object of this investigation was to study the effect of nitroglycerin on the size of
an experimental myocardial infarct following intravenous injection of the drug in the early
stages after coronary occlusion.

EXPERIMENTAL METHOD

Experiments were carried out on male chinchilla rabbits weighing 2.5-3 kg. A myocardial
infarct was induced by ligation of the descending branch of the left coronary artery of a
spontaneously breathing animal anesthetized with pentobarbital (25 mg/kg body weight, intra-
venously). The ECG was recorded in 18 precordial leads on a Mingograph-82 multichannel record-
er (Elema, Sweden). The integral rise of the ST segment in 18 precordial leads (IST) and the
cardiac frequency (CF) were calculated from the ECG. Cardiography was carried out 30, 120,
180, and 360 min after the cperation. A new presentation of nitroglycerin for intravenous
injection (1% alcoholic solution in ampuls), developed and studied at the Research Institute
of Pharmacology, Academy of Medical Sciences of the USSR, was used. Two main groups of animals
were studied: control (25 rabbits) and experimental (25 rabbits), into which nitroglycerin
was injected intravenously at the rate of 100 ug/min for 1 h, between 120 and 180 min after
the operation. The size of the infarct was measured planimetrically by Roberts' method {13]
on the 7th day after the operation. An example of the record of such a determination is
shown in Fig. 1. During data processing the size of the infarct was expressed as a percent-
age of the weight of the left ventricle. The numerical results were subjected to statistical
analysis by Student's t-test.

EXPERIMENTAL RESULTS

The dynamics of IST, both spontaneous and under the influence of nitroglycerin, is shown
in Fig. 2. A spontaneous decrease in IST in the control group began from the 120th minute
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Fig. 1. Planimetric determination
of size of infarct.
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Fig. 2. Changes in EST in contrel (A) and experimental (B)
groups (in % of IST 30 min after operation), Here and in Fig. 3
values of M+m given. Arrows indicate time of injection of ni-
troglycerin in experimental group.

after the operation, so that by the 180th minute it was 817 of its initial wvalue (at the 30th

minute, P < 0.02). No significant changes in the value of IST were found during the next 180
min.

In the experimental group a significant decrease in LST compared with the control (P <
0.05) was observed, down to 60.5% of the initial level after 180 min. Later, during the next
180 min, IST remained at the level reached by the end of nitroglycerin therapy,

The observations can thus be summarized as follows: a) A spontaneous dynamics of LST be-
gins 120 min after the operation, b) under the influence of nitroglycerin £ST falls more rap-
idly and by a greater degree than in the control group, c) the lowering of the ST segments
180 min after the operation follows a parallel course in the twc groups, and by the 360th min-

ute the value of this parameter was to all intents and purposes the same as that observed af-
ter 180 min,

Analysis of the ECGs revealed slowing of CF after injection of nitroglycerin. The effect
of treatment on CF is shown in Fig. 3. In the control group a small decrease in CF was ob-
served after the operatiom, but by the 360th minute CF was significantly faster than the rate
observed during the first 180 min. Nitroglycerin caused a significant decrease in CF compared
with the control (P < 0.001); this relationship continued to hold good 180 min after the end

of treatment. No correlation was found between the initial CF and the degree of slowing of
the rhythm.
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Fig. 3. Changes in CF in control (A), experimental (B) and supple-

mentary (C) groups in % of CF 30 min after aperation. A and B) in %

of CF 30 min after operation; C) in % of initial value of CF (before
pentobarbital).

Nitroglycerin is known to increase CF somewhat, but this does not apply to patients with
acute myocardial infarction. Meanwhile, some workers have observed the development of brady-
cardia when nitroglycerin is given in the acute period of infarction [8]. To clear up this
problem a supplementary series of experiments was carried out on intact animals, into which
nitroglycerin was injected at the rate of 100 ug/min over a period of 1 h, 2 h after intra-
venous injection of pentobarbital (25 mg/kg). It will be clear from Fig. 3C that CF decreased
under the influence of anesthesia in this group, just as in the control group of animals with
experimental infarction, but injection of nitroglycerin had virtually no effect on this pa-
rameter. It can thus be concluded that nitroglycerin does in fact reduce CF in experimental
myocardial infarction.

To judge from the observations of Kaverina et al. [2], a combination of nitroglycerin with
indirect sympathomimetic measures also gives rise to a partial blockage of B-adrenergic
structures. This effect may perhaps be dominant in the acute phase of infarction and may be
responsible for the development of bradycardia under the influence of nitroglycerin.

A comparative study of the size of the myocardial infarct 7 days after the operation
showed a significant difference in the area of necrosis: In the treated group the size of the
lesion was 40% less than in the control group (P < 0.01).

The results thus confirm that the size of an experimental myocardial infarct can be lim-—
ited by treatment with nitroglycerin.
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