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In recent years, the most actively pursued field of medical re~earch has been that dealiug with the pro- 
blerns of  acute coronary insufficiency and of myocardial infarction. It appeare d from the discussions held at 
the XIV Confess  of Therapists that, despite the considerable v.d'r achieved in tb.e 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 tile Importance of changes 
in the myocardial enzyme systems, and in particular to the transaminases, which are responsible for transamlna- 
tion reactions. These researches have led to the provision of a new diagnostic method, permitting the asse~- 
meat of the activity of the necrobfotie process [1, 5, 6] .  

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

We have been unable to trace any Soviet vtork on changes in aldolase activity in myocardial infaretion~ 
only quite recently have we found any references to changes associated with acute coronary insufficiency in the 
foreign literature [q]. Since !4e considered that this queation ha~ been insufficiently elucidated, we undertook 
an investigation into change~ in aldolase content in myocardial infarction, and into the possibility of applying 
our findings for diagnostic and prognostic purposes. 

O. Meyerhof and K. Lohmann [8], in 1934, discovered a glyeolytie enzyme~ which they named zymo o 
hexase, responsible for catalyzing the breakdown of fructose 1 : 6-diphosphate into two ~iose phosphate mole- 
cules (one moIecule ofglyceraldehyde 3-phosphate and One molecule of dihydroxyacetone phosphate). This 
enzyme, was later called aldolase, 

In 1943 O. V/arburg and V/. Christian [9] were able to isolate this e n z ) ~ e  from tissues, in a crystalline 
form, and to establish the importance of its role in tissue glycolytie processes. 

Subsequent papers have shown that changes in the content of this enzyme in the blood serum and tissues 
are encountered in various conditions involving tissue destruction and necrmis, such as tumors[0], liver disease 
[10], and viral diseases [4]. The highest aldolase contents are found in skeletal muscle, heart muscle, and liver 
[11], for which reason the widest variations in its content were found in diseases of these tissues. 

It is nomwortt,y that In severe myodysrrophlc conditions there Is a pronounced fall in muscle aldolase 
content, wlth a simultaneous rise in serum aldolase [5]. 

In view of the above considerations raised levels of serum aldolase might be expected to occur in 
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nnyocardlal infarction~ tnvolv!~lg marl~ed necrotic and dystrophic changes ht the myocardium, Since file rlse 
In serum aldolase content Is associated with its liberation from injured cells, there should be a certain correla- 
tion betwcen file degree of myocardial infarction and the rise In serum aldoiase. These were the problems which 
we hoped to clarLfy In our research. Our investigatiol~s were performed on bodt experimental clinical material.  

The prescnt communication deals only with file 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 interventrlcular 
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 level~ were determined for the surviving 14 dogs, at various times after the operation. Since the o~era- 
tion itself was associated with considerable s~eletal muscle trauma~ and wRh possible liberation of aldolase 
therefrom, we also determined the serum aldolase of 5 dogs which had been subjected to thoracotomy alone, 
without coronary ligation. 

Electroeardioffaphie examination of all die operated d0~ gave evidence of changes characteristic of 
myocardial  infarct: negative TI and T z 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 file method of Dounce and Thamahauser, as described by V. I. Tovarnitsldi 
and E. N. Valuisl~aia. 
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Fig. 1. Serum aldolase contrail of a dog subjected to experimental infarc- 
tion and thoraeotomy. 

Aldo!ase was determined before llgation of the coronary artery, during the first 2 da)~ after ligafion, 
and then at intervals up to the 20th day. 

A marked rise in serum aldolase was observed during the first 2 days after operation (Fig. 1). The aldo- 
lase content ,aas in many cases 8-9 times hi~J~er than the initial level. In the control group (thoracotomy not 
followedby ligatiort) the rise in serum aldolase was much smaller, amounting to21/z to 4 times the initial level 
(represented by circles in Fig. 1). 

We also observed a correlation between the size of the myocardial infarct and the rise In serum aldolase 
c o n t e n t ~  
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Our findings are exemplified by 2 dogs,which dled 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 tile opera- 
tion. The dog died on the 8th day. Autopsy revealed extensive infarctial of the anterior wall of the left ven- 
tricle and of tlre apex and septum (Fig. 2). In the second dog, which died 21 days after ligatien of the coronary 
artery, the myocardial infarction was much smaller, and was restricted to the anterior wall of  the left ventricle 
{fig. 3). The rise in serum aldolase was much smaller in this case (up to 58). 

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

In all the 14 eases 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 formd after simple thoraeotomy (control ex- 
periments). 

We found the same rise in serum aldolase 
during tlle first few hours after ligation as after con- 
trol flmracotomy, and this rise can most probably 
be ascribed to trauma of  skeletal mu.~cles associated 
with the Operation. tlowever, tile aldolase content 
continued to rise 5 ho,-rs after ligatien, and attained 

~:ig. 2. Experimental myocardial infarction ( ~' ) considerable proportio;ls after 18 hours. Electrocardio- 
afte r high ligation of fire left coronary artery, granis taken at fllis stage did not alwa)s show the 

characteristic signs of m)ocardial  infarction. This 
findi~g points to the possible diagnostic valt~e of blood al.':olase "2e'.ermi~tarioi~s h~ cas:~ of suspecte?i m),ocar- 
dial infarction~ 

Fig. 3. Experimental myocardial infarction (-->) after low ligation of the left 
coronary artery. 
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I~lood aldolase levels began to fall on tile 0rd-,lflt day, and were normal after tim 15th day. 

We determined blood aldolase In a series of 12 patients suffering from myocardial Infarction, and in a 
series of 1,5 patients with "spurious" Infarction~ In whom tlt,." diagnosis of coronary thrombosis had been rejected 
on clinical grounds; our findlngs resembled those reported above for experimental animals. 

SUMMARY 

The content of aldolase in the blood serum was examined in dogs with experimental infarction Induced 
by ligation of the left coronary artery. It was established that the content of aldolase is increased In rhone dogs 
by 4-5 times In comparison with that In the cofitrol animals. The concentration of the enzyme begins to In- 
crease 5-6 hours after the llgatlon of the coronary artery and reaches tts maximum within the first 2 days. By 
the 15th day the content of aldolase returns to the normal level. The Increase of aldolase concentration depends 
on the severity of myocardial infarction. Determination of the concentration of aldolase In the blood serum 
may be used for clinical diagnosis tn suspected myocardial Infarction. 
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