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The ventricles of adult mice contain relatively few (hundredths of 1 percent) muscle cells
which can still synthesize DNA. On the second week of injections of increasing doses of iso-
propylnoradrenalin the number of muscle cells synthesizing DNA is increased by 2-3 times.
The localization of the muscle cells synthesizing DNA is unconnected with the localization
of necrosis. The labeling index in the connective-tissue cells is some hundreds of times
‘higher than in the muscle cells. The relative number of connective-tissue cells in the intact
zones of the myocardium is reduced, probably as a result of their migration into foci of
injury.

DNA synthesis and the mitotic index in the muscle cells of the ventricles of the mammalian heart are
sharply reduced in the early postnatal period. In adult animals the myocardium of theventricles is re-
garded as a tissue which virtually does not renew its cell composition [3, 6, 10, 11, 13, 14]. So far as the
possibility of proliferation of the myocardial cells during regeneration and hypertrophy is concerned, data
in the literature on this question are contradictory {4, 5, 7, 8].

The investigation described below was undertaken to study the ability of the muscle and connective-
tissue cells of the heart to synthesize DNA,

EXPERIMENTAL METHOD

Male albino mice weighing 20-25 g received daily injections of isopropylnoradrenalin by the scheme
described earlier [1]. Injection of increasing doses of this compound is regarded as the most effective
method of reproducing rapid hypertrophy of the myocardium together with focal damage [1, 12]. Thymi-
dine-H? with a specific activity of 3.5 Ci/mmole was injected intraperitoneally in a dose of 1xCi/g body
weight twice a day 6 and 12 h after the injection of isopropylnoradrenalin, The control animals were in-
jected with thymidine—H3 only. The mice of group 1 (five experimental and five control) received isopro-
pylnoradrenalin and thymidine-H® for six days and then were decapitated one day after the last injection of
thymidine-H?, The animals of group 2 (eight experimental and five control) received injections of isopro-
pylnoradrenalin and thymidine-H? for 14 days; these mice were sacrificed 1 h after the last injection of
thymidine-H3,

Autoradiographs were prepared by Khrushchev's method [9] using type M (NIKFT) liquid emulsion,
After exposure and development the sections were stained with Mayer's hematoxylin, To determine the
relative number of labeled nuclei, 40,000 nuclei of muscle cells and 1,000 to 2,000 nuclei of connective-
tissue cells (outside the zone of injury) were examined in the sections through the cardiac ventricles. The
decision whether labeled nuclei belonged to muscle cells or not was verified by the use of polarized light
(Fig. 1).
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TABLE 1. Increase in Relative Weight of the Heart (weight of
heart/body weight) and Labeling Index of Muscle and Connective-
Tissue Cells in Myocardium of Mice during Injury by Isopropylnor-

adrenalin )
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EXPERIMENTAL RESULTS

In the animals sacrificed after injections of isopropylnoradren-
alin for six days, multiple small foci of necrosis of muscle cells ap-
peared in the wall of the left ventricle, in its papillary muscle, and in
the ventricular septum, surrounded by zones of infiltration with leu~
kocytes and histiocytes, In the animals sacrificed after administration
of isopropylnoradrenalin for 14 days the zone of injury to the muscle
cells was considerably widened, Together with foci of necrosis of the
muscle cells, extensive cicatrizing granulomas and scars appeared
[1]. The thymidine label was found very rarely (in hundredths of 1
percent) in the nuclei of the muscle cells of the heart in both the con-
trol and the experimental animals, despite the repeated injection of
the DNA precursor (Table 1), Nevertheless, the presence of this label
in some nuclei, which undoubtedly belonged to muscle cells, indicates
that the myocardium of adult animals contains a cell population cap-
able of synthesizing DNA, and also, evidently, of reproducing [71.

After death of some of the muscle cells and hypertrophy of the
rest the number of muscle nuclei synthesizing DNA increased, The
number of cells synthesizing DNA was clearly less than the number
of dying cells. It must be emphasized that the labeled muscle cells
were scattered among the others in no visible order, and their local-
ization was unconnected with that of the foci of injury. This probably
indicates that the observed intensification of DNA synthesis in the
nuclei is not the result of a local reaction of the myocardium to necrosis and that the process is not of the
character of ordinary reparative regeneration.

Fig. 1. Incorporation of thymidine-
H? into nucleus of a muscle cell:
a) stained with Mayer's hema-
toxylin, 2000%X; b) polarizedlight.

The labeling indices of the nuclei of the myocardial cells obtained in these experiments were lower
than those given by other investigators [3, 6, 15]. This may have been due to the stricter ideniification of
the muscle cells in the present experiments.

After six days of the experiment some decrease was observed in the labeling index of the connective-
tissue cells in the left ventricle outside the zones of injury, while after 14 days the labeling index was in-
creased (Table 1), Meanwhile nearly all the connective-tissue cells of the granulomas incorporated thymi-
dine-H®. The decrease in the labeling index of the connective-tissue cells after injections of isopropyl-
noradrenalin for six days was probably associated with the commencing migration of connective-tissue cells
into the zones of injury. During this period the ratio between the number of nuclei of muscle cells and the
number of nuclei of connective-tissue cells in the intact zones of the myocardium was 1:(2.14 # 0,15) com~
pared with 1: (2,63 + 0.28) in the control; by the 14th day of the experiment this ratio was 1: (1.37 + 0,06
compared with 1: (2,33 + 0,12) in the control. The increase in proliferative activity of the connective-
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tissue cells outside the zones of injury at this period of the experiment may be connected with the making
good of the loss of cells in these areas.

The increase in labeling index in the cells of the stroma cannot be regarded as a manifestation of

"companion hypertrophy" aimed at strengthening the connective-tissue framework of the heart [2], for in
zones in which the muscle fibers were hypertrophied but no foci of necrosis were present thickening of the
argyrophilic skeleton and the formation of new collagen fibers were not observed [1] while the number of
connective-tissue cells in these zones, as was pointed out above, was actually reduced.
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