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An important role in the outcome of myocardial infarction (MI) is played by the speed of
resuscitation processes [3]. Their intensity rises as the disease develops, and this is re-
flected in activation of DNA synthesis in the heart [4, 5].

The aim of this investigation was to study the distribution of DNA synthesis in differ-
ent parts of the heart wall after infarction.

EXPERIMENTAL METHOD

Experiments were carried out on 18 adult mongrel dogs weighing 6-18 kg. A model of MI
was created under anesthesia by ligation of the anterior interventricular artery at two places
along its length. The animals were taken from the experiment under intravenous thiopental
anesthesia 1, 2, 4, 7, 10, and 15 days after the operation. DNA synthesis in tissue in the
central, intermediate, and peripheral areas of the zome of infarction (ZI), the peri-infarct
zone, and the intact myocardium was studied with the aid of ®H-thymidine by the method in [1].
Activity of DNA synthesis was judged from the intensity of B-decay in cpm, measured on a "Beta-I"
radioimmunoassay instrument. Activity of the >H-thymidine was 1 mCi. The error of the mea-
surements did not exceed *1%. Indices of synthetic activity in different parts of the heart
wall during the development of MI were normalized relative to values established on the first
day of the experiments. The arithmetic mean, its standard deviation, the error of the mean,
and values of coefficients of correlation for the measured values of B-decay per minute in dif-
ferent parts of the heart wall were calculated on the "Iskra-226" computer.

EXPERIMENTAL RESULTS

Under normal conditions synthetic activity in the left ventricular myocardium, as shown
by levels of B-decay was 2326 * 381 cpm. The normal level is shown in Figs. 1 and 2 by oblique
shading and it reflects the ratio of these values of DNA synthesis to that established on the
first day of the experiment.

During repair of the myocardial infarct after an initial fall on the first day the in-
tensity of synthesis increased in all areas of the heart wall, to reach peak values by the 7th
day of the experiment (Figs. 1 and 2). It then began tc fall, and by the 15th day it reached
values characteristic of the initial level. Although the picture was qualitatively similar,
the quantitative laws of the dynamics of DNA synthesis differed in different areas of the
myocardium. :

The decrease in the intensity of synthetic processes observed on the first day in dif-
ferent areas of the heart wall was unequal. It was most marked (by 3.2 times) in ZI, and in
areas, moreover, which were farthest the site of occlusion, and weakest (by 1.3 times) in the
intact myocardium. These data can be explained by the ischemic and necrotic changes develop-
ing at this time in the myocardium of ZI [6, 8, 9].

The increase in the values of the index of DNA synthesis was observed earliest of all (at
the end of the first day) in the peri-infarct zone. In ZI it was observed 1-3 days later,
and even there it was earlier {(on the 2nd day) in the peripheral and later (on the 4th day)
in the intermediate and central areas of ZI, which must be explained by oriented migration of
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Fig., 1. Activity of DNA synthesis in intact myocardium and
peri-infarct zone in experimental MI. Here and in Fig. 2:
maximal value of ¢ indicated hereand in Fig. 2 for all times
of observation of the animals. Areas of ZI: 1) peripheral;
2) intermediate; 3) central. Abscissa, duration of experi-
ment (in days); ordinate, activity of DNA synthesis (normal-
ized relative to values established on 1st day).
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Fig. 2. Activity of DNA synthesis in different regions of
Z1 in experimental MI. 1) Intact myocardium; 2) peri-in-
farct zone.

cells forming the proliferative pcol for granulation tissue, from the peri-infarect zone [2].
The results are in agreement with data obtained in [4], whose authors found that the first thy-
midine-labeled nuclei of connective tissue cells inZI were found on the 3rd day of the experiment.

The high rate and earlier increase in the intensity of synthetic processes at the periph-
ery of Z1 ensured that on the 7th day it reached higher values than those in all other areas
of ZI., The results can be explained by the greater density of cell forms at the stage of gran-
ulation tissue formation along the periphery of ZI [2]. Syntheticprocesses indifferent areas
of ZI were equalized 2 weeks after experimental MI. According to data described in [8], by
this time the formation of young granulation tissue of ZI is basically complete, with transi-
tion to scar tissue formation.

Although the beginning of activation of DNA synthesis in ZI was delayed by 1~3 days af-
ter that established for synthesis in the peri-infarct zone, nevertheless the two correlated
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(r = 0.67). These findings can be explained by the results of investigations [2, 3] which
showed that the formation of the proliferative pool of granulation tissue cells in ZI takes
place through the peri-infarct zome. The equalization of the intensities of synthetic proc-
esses over the whole area of ZI during the period of maturation of granulation tissue must be
noted, for this is evidently one condition for the formation of a structurally perfect post-
infarct scar.

The increased activation of DNA synthesis, to reach peak values by the end of the first
week, also was observed in the intact myocardium. There, however, it was weaker (by l.4 times)
and shorter in duration (of 3-5 days). Later the intensity of synthetic processes in the in-
tact myocardium fell to the normal level. Correlation between changes in the parameters of
DNA synthesis in the intact myocardium and ZI was weak, possibly due to differences in the
mechanisms lying at their basis. According to one study [7], processes of intracellular re-
generation predominate in the intact myocardium, whereas in ZI the necrotic myocardium is re-
placed by granulation tissue, going on to scar formation.

Thus the intensity of DNA synthesis falls in the tissues of the left ventricle of the
dog's heart at the beginning of development of MI, and the fall is most marked in the central
areas of ZI. Later synthesis is activated: earlier in the peri-infarct zone and around the
periphery of ZI, and later in the intermediate and central areas of ZI. 1In the periodof mat-
uration of the granulation tissue the intensity of synthetic processes in different areas of
ZI falls gradually and is equalized. Activation of DNA synthesis in the intact myocardium to-
ward the end of the first week was less marked and shorter in duration, and was followed ul-
timately by restoration of the initial levels.

LITERATURE CITED

1. A. I. Bozhkov, Ts. M. Shereshevskaya, and N. N. Martynyuk, Biokhimiya, No. 1, 113 (1980).

2. G. G. Avtandilov, N. I. Yabluchanskii, K. D. Salbiev, et al., Quantitative Morphology and
Mathematical Modeling of Myocardial Infarction [in Russian], Novosibirsk (1984).

3. L. T. Malaya, V. A. Pilipenko, G. G. Avtandilov, and N. I. Yabluchanskii, Sov. Med., No. 4,
11 (1984).

4. A. N. Makhova and S. A. Tarantei, Problems in Cardiovascular Pathology [in Russian], Kuibyshev
{1976), pp. 32-37.

5. A. N. Makhova, "New technical solutions in the diagnosis and treatment of pathology of or-
gans of the biliopancreatoduodenal zone," in: Advances in Diagnosis and Treatment of Med-
icine [in Russian], Kuibyshev (1978), pp. 153-155.

6. B. L. Movshovich, Kardiologiya, No. 9, 46 (1982).

7. A. I. Strukov et al., General Human Pathology: A Textbook [in Russian]}, Moscow (1982).

8. D. S. Sarkisov, Essays on the Structural Bases of Homeostasis [in Russian], Moscow (1977).

9. R. C. Conti and R. L. Feldman, Mod. Concepts Cardiovasc. Dis., 54, No. 7, 35 (1985).

956



