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A number of biochemical, functional, and morphological changes occur in the muscle during the first few days
after denervation. The question of the various destructive processes in the denervated muscle is clarified very well
in the literature [1,2,16,30,36]. However, there is still great interest in the data on the positive changes in denervated
muscles during the first 30-40 days after transection of the nerve.

According to the concepts developed by A. N. studitskii, after any tissue injury, including denervation, a plas-
tic state develops within it, characterized by high regeneration activity and the ability to withstand insufficiencies in
the supply of oxygen and nutrient materials [10,11,13,14]. There are data available on the rapid regeneration of
atrophied muscle following regrowth of the nerve [4,6] and incomplete transection [9]. However, the most convinc-
ing proof of the high regenerative capacity encountered in the denervated muscle is its successful autoplasticism,
accomplished by A, N. studitskii and N. N. Bosova [12]. The question is, what are the properties that are character-
istic for the plastic state of the denervated muscle?

Morphological data indicate that the myofibril apparatus of the muscle is not disturbed for a long time after
denervation. Only some of the fibers undergo intense breakdown and degeneration; others, however, although becom-
ing thinner, exist in a reactive state and preserve their cross striation for a long time [26]. The number of nuclei in
them increases considerably. Quite often one sees the picture of amitotic nuclear division, which is evidence of a
real increase in the number of nuclei, and not of the multinucleation that occurs as a result of muscle fiber wasting.
As was noted by Z. P. Ignat'eva [4], only 2 weeks after denervation it is possible to observe a significant increase in
both the size and number of nucleoli in the nuclei. It is interesting that, along with the clear signs of atrophy ~wast-
ing of the muscle fibers, fatty infiltration, connective tissue proliferation, etc. —the formation of new muscle fibers
by splitting may also be observed in the denervated muscle [1].

Certain changes in the metabolism of the denervated muscle indicate that it exists in a reactive state, similar
to the state of regeneration. Use of the isotope method has made it possible to establish that many metabolic pro-
cesses are markedly accelerated in the denervated muscle. It was shown that the intensity of renewal of myosine and
adenosine - triphosphoric acid in the atrophied muscle is significantly higher than in the norm [7-20,27). The inten-
sified synthesis of the contractile muscle protein after denervation also explains why the complicated structure of the
myosine molecule is preserved intact in the denervated muscle for a long period of time [29,34]. Despite the fact
that the amount of actomyosine in the muscle decreases after denervation, the remainder possesses normal ATP-ase
activity and contractile properties [7]. S. E. Severin [8] even noted an increase in the ATP-ase activity of myosine
within the deefferentized muscle of a cat, The activity of many enzymes in the denervated muscle increases appre -
ciably [3,5.23]. There is an elevation in the concentration of free SH-groups and glutathione [6,7]. Up to the present,
the question of the character of respiration in the denervated muscle has remained unclarified. The majority of in-
vestigators have concluded that, in the atrophic state, the muscle absorbs more oxygen than in the norm [15,17,21,28];
others believe that the intensity of respiration remains unchanged [22,32,33]. There are also data indicating that res-
piration of the red muscles is reduced after denervation, while in the white it is elevated [24]. During the first month
after denervation, the very important process of oxidative phosphorylation is not disturbed [8,16].

The presented morphological and biochemical properties of the denervated muscle characterize its plastic state.
These changes are similar to the processes which occur in the regenerating muscle. From this point of view, it is
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Ly . interesting to study the question of the ribonucleic acid
~ 2 e » (RNA) concentration in the muscle after denervation. The
im éjﬂ. e 3 ! scanty data present in the literature indicate that the con-
S04 10 s AN centration of RNA in the denervated muscle is elevated
%0 i‘iﬂ YA . [25,35]. However, the hypothesis has been advanced that
g « z | ‘,/I . Ei \\\ this increase is a passive process, occuring as a result of the
<04 2] ,’J J 5 ' decrease in muscle mass due to atrophy [31].

RO 'q§ In this work, investigation of the RNA concentration

/s b in the muscle at various intervals after denervation was

T s G035 40 45 sg 55 67 carried out by both the biochemical and histochemical
Days after denervation metheds, permitting an appraisal of the distribution of the

Change in the RNA concentration (1) and develop- acld In the denervated muscle.

ment of atrophy (2) of a muscle, following dener- EXPERIMENTAL METHOD

vation. The points are related to the unbroken line, The work was carried out on 65 white rats, 24-3 months
of age. In one of the posterior extremities, we transected

the tibial nerve 2 cm above its entrance into the gastrocnemius muscle. The muscle in the other extremity served

as the coutrol. Spontaneous reinnervation of the muscle occurred after 28-30 days. The rats were sacrificed by de-

capitation after 3,7,14,20-26,34,40 and 60 days after the denervation.

The concentration of RNA was determined biochemically by the method of Meibaum, and histochemically by
the method of Brashe with staining according to Unna. Atrophy of the denervated muscle was expressed in percents
of the weight of the control muscle.

EXPERIMENTAL RESULTS
One week after denervation, the concentration of RNA in the experimental gastrocneimius muscle increased to
an average of 115% (see the figure) as compared with the control muscle of the symmetrical extremity,

Subsequently, the amount of RNA in the denervated muscle gradually rose. Thus, after 2 weeks it reached
127%, and in the course of the 4th week, immediately before reinnervation —142%. At 34 days after restoration of
the neuromuscular connection, the concentration of RNA was 147%, while at 40 days after transection of the nerve,
i.e., 10 days after reinnervation, it was 153% of the control level, Two months after denervation, the concentration
of RNA in the muscle was reduced to 127%.

After denervation, the muscle gradually atrophied, and immediately after reinnervation it began to increase in
weight. Thus, it is interesting to compare this process with the changes in RNA concentration within the muscle tissue.
Both processes develop in parallel fashion (see the figure). On first glance, one gets the impression that the increase
in RNA concentration in the muscle tissue is a passive process, occurring as a result of a decrease in the muscle mass;
in other words, the wieght of the muscle decreases, while the total amount of RNA in it remains the same, and thus,
one observes a relative increase in its concentration within the muscle. However, the histological data did not sup-
port this.

Our histological investigation of the RNA concentration in the denervated muscle showed that, as atrophy de-
velops, RNA collects in many of the muscle fibers, mainly in the nucleoli, whose size and number increases notably
in the nuclei, and also in the perinuclear cytoplasm. An active increase in RNA within the atrophied muscle, 20 days
after denervation, is demonstrated by electron microscopy, performed by G. V. Elyakova. According to the data which
she obtained, the nuclei in the fibers of a denervated muscle exist in a reactive state, enlarged, and possessing a large
number of deep indentations and projections on their surface; the nucleoli are markedly enlarged, and a large number
of ribosomes can be seen in the cytoplasm, Thus, one can say with certainty that the increase in RNA concentration
within the denervated muscle is an active process. Beginning with the 28th-30th day, in connection with reinnerva-
tion, atrophy of the muscle decreases, and although the difference in the maximums of the two curves represented in
the figure are not statistically significant, it may be postulated that the concentration of RNA in the regenerating
muscle actually continues to increase for a certain amount of time, reaching 153% after 40 days.

Thus, an additional fact was obtained, showing that active synthetic metabolic processes develop in the dener-
vated muscle characterizing its plastic state and also indicating that a unique process of regeneration begins in the
atrophied muscle even before reinnervation, appearing as a compensatory reaction to the process of atrophy.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter~
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English transiation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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