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In recent years, the most actively pursued field of medical research has been that dealing with the pro-
blems of acute coronary insufficiency and of myocardial infarction. It appearad from the discussions held at
the XIV Congress of Therapists that, despite the considerable advances achieved in the study of myocardial in-
farction, many aspects of the problem still await solution. Among these is the study of biochemical changes
taking place in the myocardium during the course of this disease.

Recently published papers on myocardial infarction have drawn attention to the Importance of changes
in the myocardial enzyme systems, and in patticular 1o the transaminases, which are responsible for transamina-
tion reactions. These researches have led to the provision of a new diagnostic method, permitiing the assess-
ment of the activity of the necrobiotic process [1, 5, 6],

It is known that considerable distrubances of the carbohydrate metabolism of the myocardium are encoua-
tered during infarction, glycelysis being affected in particular. There can be no doubt that the enzyme systems
taking part in this process must undergo some changes. We have undertaken a special study of one of the enzymes
concerned in glycolysis, viz., aldolase. '

We have been unable to wace any Soviet work on changzs in aldolase activity in myocardial infarction;
only quite recently have we found any references to changes associated with acute coronary insufficiency in the
foreign literature {7}. Since we considercd that this question has been insufficiently elucidated, we undertook
an investigation into changes in aldolase content in myocardial infarction, and into the possibility of applying
our findings for diagnoestic and prognostic purposes,

0. Meyerhof and K. Lehmann 8], in 1934, discovered a glycolytic enzyme, which they named zymo-
hexase, responsible for catalyzing the breakdown of fructose 1:6-diphosphate into two triose phosphate mole-
cules (one molecule of glyceraldehyde 3-phosphate and one molecule of dihydroxyacetone phosphate). This
enzyme was later called aldolase, '

In 1943 O. Warburg and W. Christian 9] were able to isolate this enzyme from tissues, in a crystalline
form, and to establish the importance of its role in tissue glycolytic processes.

Subsequent papers have shown that changes in the content of this enzyme In the blood serum and tssues
are encountered in various conditions involving tiscue destruction and necrosis, such as mmors[9], lver disease
[10], and viral diseases {4]. The highest aldolase contents are found in skeleral muscle, heart muscle, and liver
{113, for which reason the widest variations In its content were found in diseases of thes2 tissues,

It is noteworthy that in severe myodystrophic conditions there is a pronounced fall in muscle aldolase
content, with a simultaneous rise ia serum aldolase [5].

In view of the above conslderations raised fevels of serum aldolase might be expected to occur in
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miyocardial {nfarctfon, fuvolving marked nccrotfe and dystrophlc changes {n the myocardium, Since the rise

In serum aldolase content is associated with its liberation from injured cells, there should be a certain correla-
tion between the degree of myocardial tnfarction and thic rise In serum aldolase, These were the problems which
we hoped to clarify In our rescarch. Our investigations were performed on both experimental clinfcal matesfal,

The present communication deals only with the experimental part of our studies, on the aldolase content
of blood serum at various times after induction of myocardial infarction in dogs.

EXPERIMENTAL METHODS

Myocardial infarction was induced by ligation of the left coronary artery of dogs. This operation leads
to the appearance of severe necrotic lesions of the anterior wall of the left ventricle, in the interveatricular
septum, and at the apex of the heart [2].

We ligated the left coronary artery of 16 dogs, of which two died within 20-25 minutes of ligation. Serum
aldolase levels were determined for the surviving 14 dogs, at various times after the operation. Since the opera-
tion itself was associated with considerable skeletal muscle trauma, and with possible liberation of aldolase
therefrom, we also determined the serum aldolase of 5 dogs which had been subjected to thoracotomy alone,

without coronary ligation.

Electrocardiographic examination of all the operated dogs gave evidence of changes characteristic of
myocardial infarct; ncgative Ty and T, waves, displacement of the RS-T interval, accentuated Q wave. Autopsy
of 3 dogs which died some time after ligation showed profound necrotic changes in the anterior wall of the left
ventricle,

Aldolase was determined by the meathod of Dounce and Thanuhauser, as described by V. 1. Tovarnitskii
and E. N. Valuiskaia.

700 .
90 - b
e @
80 A
77 4 i
64 - P
jﬂ" * -
e
40 4 * L °
7 - oo,
27 . .
. * e

fﬂd;u'u,'. -0":..

2 [ ] L] *

Before ligation  First 2days  After 15 days

Fig. 1. Serum aldolase conteut of a.dog subjected to experimental infarc-
tion and thoracotomy.

Aldolase was derermined before ligation of the coronary artery, during the first 2 days after ligadon,
and then at intervals up to the 20th day.

A marked :ise in serum aldolase was observed during the first 2 days after operatlon (Fig. 1). The aldo-
lase content was in many cases 8-9 times higher than the initial fevel. In the control group (thoracotamy not
followed by ligation) the rise in serum aldolase was much smaller, amounting to 2!/2 10 4 times the inidal level
(represented by circles in Fig. 1).

Ve also observed a corrclation between the size of the myocardiat infarct and the rise in serum aldolase
content,
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Our findings are excenplified by 2 dogs which died in a late stage of myocardial infarction, The postopera-
tional condition of one dog was very grave, with severe symptoms of cardiac insufficiency, and with considerable
electrocardiographic changes. Serum aldolase was 9 times higher than normal on the second day after the epera-
tion. The dog died on the 8th day. Autopsy revealed extensive infarctiar of the anterior wall of the left ven-
tricle and of the apex and septum (Fig. 2). In the second dog, which died 21 days after ligation of the coronary
artery, the myocardial infarction was much smaller, and was restricted to the anterior wall of the left venuicle
(Fig. 3). The rise in serum aldolase was much smaller in this case (up to 58).

These examples reveal a certain proportiona-
lity between the extent of the necrotic lesions of
S bt O | the heart wall and the level of serum aldolase.
' This finding can doubtless be applied for clinical
purposes, both for diagnosis and prognosis.

In ali the 14 cases observed by us we found a
close correlation between the extent of the necrobio-
tic changes in the heart muscle and the increase in
blood aldolase content,

In a number of experiments we compared the
times of appearance of the biochemical changesin
the blood after ligation of the coronary artery with
those found after simple theracotomy {control ex-

periments).

We found the same rise in serum aldolase
during the first few hours after ligaton as after con-
trol thoracotomy, and this rise can most probably
be ascribed to trauma of skeletal muscles associated
with the operation. However, the aldolase content
continued to rise 5 hours after ligation, and atiained
considerable proportions after 18 hours, Electrocardio-
grams taken at this stage did not always show the
characteristic signs of myocardial infarctdon. This

Fig. 2. Experimental myocardial infarction ( M
after high ligation of the left coronary artery.

finding points to the possible diagnostic valve of blood alolase Zetermiuaiions in cas:s of suspected myocar-

dial infarction.
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Fig. 3. Experimental myocardial infarction (—> ) after low ligation of the left
coronary artery.
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Blood aldolase levels began to fall on the drd-4th day, and were normal aftee the 16 day.

We determined blood aldolase In a series of 12 patlents suffering from myocardial infarction, and fn a
series of 15 patfeats with “spurious® infarction, In whom the dlagnosis of coronary thirombosis had been rejected
on clinical grounds; our findings resembled those reported above for experimental antmals,

SUMMARY

The content of aldolase in the blood serum was examined in dogs with experdmental infarction Induced
by ligation of theleft coronary artery. It was established that the content of aldolase {s increased {n these dogs
by 4-5 times in comparisen with that in the control animals. The concentration of the enzyme begins to in-
crease 5-6 hours after the ligatlon of the coronary artery and reaches its maximum within the first 2 days. By
the 15th day the content of aldolase returns to the normal level, The increase of aldolase concentraton depends
on the severity of myocardial infarction. Determination of the concentration of aldolase In the blood serum
may be used for clinical diagnosis in suspected myocardial infarction.
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