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It has recently been established that the nonmal function of the ovaries is easily disturbed by different un-
favorable influences on the body ~by the toxic effect of various poisons (1, 4], during infectious diseases {2, 8],
by the action of roentgrnrays [9, 3], or by deficient or unbalanced diets.

Chronic starvation(panial or protein) delays sexual maturation in youny animals {6, 7, 16} and suspends
sexual development in adult animals [11].

Some authors have observed atresia intensification in the ovaries of starved animals and cousiderable con-
nective tissue growth [7, 12, 13] as well as functional disturbance of the gonads.

However, the dyanmics of the destructive changes occurring in the ovary during long protein starvation and
the question of whether the disturbed fuuction and structure of the ovary can be restored cspccially'have not yet
been sufficiently investigated. [In an earlier paper [5], we established that long protein starvation causes the
ovaries to decrease in weight and their function aund structure to be disturbed,

This work presents data concerning the changes observed in the ovaries of animals which were fed 2 balan-
ced dfet after long protein starvation,

EXPERIMENTAL METHODS

The experimental animals were fed synthetic diets— the control diet, with a 19.59% protein content and the
experinmental, with a 1.5% protein content. The fat, vitamin and mineral coutents were the same in both diets,

The experiments were done on sexually fiminature (45- 55 g) and sexually mature {140-156 g) rats.

The immature rats were fed a protein deficient diet for 45-64 days, during which time they lost 29-37% in
weight. The mature rats were kept on the diet with the 1.57% protein content for 90- 135 days. During this period,
their weight decreased 35- 537, '

Aftet long protein starvation, some of the animals from each group were transferred to the control diet (19.5%
protein). The immature rats were sacrificed on the 4th, Tth, 14th and 17thdays of the balanced diet and the ma-
ture, on the 14th and 50th days.

All of the animals were sacrificed during the inactive phase of the sexual cycle. The ovaries were weighed
in torsion scales and fixed in Zenker-formel fluid, The material wasimbeddedinparaffin, A series of sections
8 microns thick were prepared. The preparations were stained with hematoxylin-cosin,  The ovarian structural
components were counted in every fifth section (primordial follicles, follicles at different stages of maturity,
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atectic follicles, corpora Inutea and follicles with destroyed vacytes),

The results of the computations and the data on the relative weight of the ovaries were processed statistically.

EXPERIMENTAL RESULTS

The absolute weight of the ovaries in all the rats fed the conrrol diet after fong proteln starvation was greater
than the weight of the ovaries in the starved animals(Tables 1 and 2.,

The relative weight of the ovarics in the immature rats increased during the first 4-7 days of the hatanced
dict, then decreased and became even somewhat less than the relative weight of the gonad in the animals before
protein starvation {Table 1). During this period, apparently, the grm}th processes proceeded very vigorousty in
the young animals, and the growth of the body considerably outstripped the growth of the ovary.

In the maturc tats, depending on how long they had been fed the balanced diet, a progressive increase of.
both the absolute and relative weight of the ovaries was observed (Table 2.

In the fmmature rat group, the animals had still not reached sexual maturity by the 17th day of observation,
After protein starvation, a few of the immature rats were left on the coutrol diet for a 4-month period, After
this Pcriod, not only did estrus appear, but the rats were capable of propagation.

In the mature rats fed the control diet after long protein starvation, the norinal function of the ovaries was
not restored immediately; the first estrus appeared on the 22ud- 24th days. The tnactive period between the
first and the sccownd estrus was longer than the ensuing oucs, being 7 days in some rats, 12 in others, Then the
normal sexual cycle was restored and repeated 5t the same intervals as in the aninals kept on the control diet
(sce Figure)..
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Sexual cycle of white rats under different conditions of
protein feeding, a) coutrol {diet with 19.5% protein);
b) expcriment (diet with 1.5% protein); ¢ restoration
(diet with 19.5% nrotein); 11— estrus; 2- diestrus,

The results obtained from counting the structural components tn the ovarles of the Limmature rats put on a
balanced dict after protein starvation are given in Table 1, For the first 4 days of the balanced dict, there were
no sutstantial changes in the number of ovarian structural components, The primordial follicles ard follicles
with destroyed oocytes were exceptions, as there were slightly more of them per section in the starved andmals
than in the rats.on the control dict; the difference in the number of maturing and atretic follicles were fpt veri-
fied statistically.

The average numbcer of maturing follicles did not change noticeably when the animals were kept on the
control diet for a longer period (14-17 days), Afer 14-17 days of the balanced diet, the decreased number of
atretic follicles and follicles with destroyer! oocytes indicated that atrusia was less intense, We were especially
interested by the fact that the nuniher of primordial follicles was greater in the ovaries of rats kept 14-17 days
on the balanced diet than in the ovaries of rats kept only 4 days on this dict.
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New primordial folticles evidently foan fn the avaries of annnals put o the control diet after long protein
garvation,

In the mature anitnals, on the 14tk day alier their rransfer wo the protein rich diet, no statistically verifiable
diffetences in the average numnbes of primmordial follicles and corpora lutea could he discovered, as compared with
that found fn the ovarics of the starved rats(Tahie 2, The increased number of maturing follicles could be cone
nected cither with the decreased number of follicles undergoing regressive development or with the intensifica-
tion of their differentiation from the primordial follicles. The decreased number of atretic follicles and particu-
latly of the: follicies with destroyed cocytes indicates the diniinished intensity of atresia in the ovaries of the
animals after 14 days of the balanced dier,

After 50 days of the palanced diet, there were considerably Iuss primordial and atretic follicles, as well as
less follicles with destroyed oocytes, i the rat ovaries than in those of the rats fed the protein deficient diet,
The average amount of maturing follicles, however, increased (sec Table 2, Consequently, after 50 days of the
balanced diet, the differentiation process became intensified in the ovaries of the animals,

The change in the interrelation of structural components in the ovaries of the mature rats, after their trans
fer to the balanced diet, was about the saimne as in the inumature rats, In both cases, atresia lessened, and the
absolute number of primordial follicles increased. The latter was evidenced by the fact that the amount of primor-

- dial follicles per section was approximnately the same as in the ovaries of the starved rats, whereas the weight and
size of the ovaries, and consequently the number of ovarian sections, was considerably greater in the rats kept on
the control diet,

On the basis of the rescarch conducted, we concluded that the processes of growth and follicular differentia-
tion are resumed in the ovaries of rats transferred to a balanced dict alter Jong protein starvation:  in mature
rats, the follicles mature through ovulation, and new corpora lutea appear, The norinal function and structure of
the ovaries is restored,

SUMMARY

Sexually mature and immature rats kept for a long time on a diet deficient in protein (1.5 protein) were
fed a control diet of 19,5} protein content, The functions, relative and absolute weight of the ovaries were re-
stored, The microscopic structure of the organ was restored, likewise the growth processes and follicular differen-
tiation were resunmied, In comparison with the period of dificiency the number of cocytes markedly increased.
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