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It has recently been established that the normal function of the ovaries is easily disturbed by different un- 
favorable influences on the body-by the toxic effect of various poi.qms [1. 4], during infectious diseases [2, ~q], 
by the action of roent~mrays [9, 3], or by deficiellt or unbalanced diets. 

Chronic starvation (partial Or protein) delays sexual maturation ill young animals [6, 7, 10] and suspends 
sexual development in adult animals [11]. 

Some authors have observed atresia intensification in tile ovaries of starved animals and considerable cot~- 
nective tissue growth [7, 12, 13] as well as functional disturbance of the gollad$. 

However, the dyanmics of tile destructive changes occurring in the ovary during long protein starvation and 
the question of whether the disturbed functioll and structure of the ovary call be restored especially have I~t 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 and structure to be disturbed. 

This work presents data concerning the changes observed ill the ovaries of animals whicii were fed a balan- 
ced diet after long protein starvation. 

E X P E R I M E N T A L  METHODS 

The experimental animals were fed synthetic d ie ts -  the control diet, with a 19.5~ protein content and the 
experimental, with a 1 . ~  protein content. The fat, vitamin and mineral contents were the same in both diets. 

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

The immature rats were fed a protein deficient diet for 4S-.64 days, during which time they lost 29--37% in 
weight. The mature rats were kept on the diet with the 1 .~ ,  protein content for 90-, 135 days. During this period, 
their weight decreased 35-53%. 

After long protein starvation, some of the animals from each group were transferred to the control diet (19.~/o 
proteitO. The immature rats were sacrificed on the 4th, 7th, 14th and 17th days of the balanced diet and the nla- 
sure, on the 14th and 50th days. 

All of the animals were sacrificed during tile inactive phase of the .sexual cycle. The ovaries were weighed 
In torsion scales and fixed in Zenkcro fornlol fluid. Tile material watiltlbeddedinparaffin. A series of sections 
8 microns thick were prepared. Tile preparations were stained with hematoxylit~-eosin. The ovarian structural 
components were counted ill every fifth section (primordial follicles, ft~llicles at different stages of maturity, 
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atrct lc  follicles, c o t ~ t a  lutea aud follicles with dcstrt~ycd t~ocytes). 

The relnlts of  the cotuputalious alld | h e  0 a t a  Oil tile relative weight of  tile ovaries were processed statistically. 

E X P E t ~ J M E N T A L  R E S U L T S  

The  absolute weight of  tile ovaries iu aJl the rats fed the cotlttol diet after long protein , tarvat |on was greatc~ 
than ttle weight of  the ovaries ill the starved anilllals (Tables  1 al~d 2). 

TIle relat ive weight of  the ovaries in the imnlattlrt: rats increased duriitg the first 4,-'; day,  of the bala~lced 
diet ,  then decreased and became cyril sonlewhat less than the relative weight of the gonad ill the animals before 
proteio starvation (Table  1). Duriiwg this period, apparently, tit,.:" growtl! processes.proceeded very vigorously it ! 
the young animals,  and the growth of  the body considerably outstripped the growth of the ovary. 

In file mature tats, depcnding oil how long they had beell fed the balanced diet, a progressive iucrease o f  
both the absolute and re la t ive  weight of the ovaries was observed (Table  23. 

In the lnlinature rat group, tile animals had still i~ot reached sexltai lnatttrity by tllc 17th day of observation. 
After protein starvation, a few of tile immature  rats were left on the control diet for a 4--mon*h period. After 
this ~eriod, not only did estrus appear ,  but the rats were capable  of propagation. 

In the mature rats fed ttle control diet after long protein starvation, the noril~al function of the owr ies  was 
not restored immedia te ly ;  the first estrus appeared oil the 22lid-2.tth days. Tile inactive period betweel~ rile 
first and the secol~d estrus was longer than the ensuing dUeS, being '7 days iil some rats, 12 in others. Then the 
normal sexual cycle  was restored aiv.l repeate~J at tile same intervals as in ttle animals kept Oil the colltrol diet 
(see  Figure).. 

b 
St r a t  
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! t ;rdF rat "~ ! 

0 ~ ~ ~ d7 - - -  IC,,~ l/z7 /'gg f3d; a f t  /d, n lSI ? t7~ 

length of exper iment  (in days) 

Sexual cycle  o f  white rats lulder differeilt conditions of  
protein feeding, a) control (diet  with I9.5'-)*'o protein);  
b) experiment (diet  with l . ~ o  protein); c) restoration 
(diet  with 19..5"!~. nroreinl; 1 -  estrus; '2- diestrtt.% 

The results obtained from counting the structural components in the ovaries of the immature rats put on a 
balanced diet  after protein starvation are given in Table 1. For the first 4 days of tile balanced diet ,  thet~e were 
no suMtantial changes in the number of ovarian structtJral components.  The primordial follicles and follicles 
with destroyed oocytes were exceptions, a~ there were slightly more of them per section in the starve,! ~dmals  
than in the rats.on the control diet; the difference in the number of maturing and Ittretic follicles were r~ot veri- 
fied stat ist ically.  

The  average number of  maturing follicles did not change rg)ticeaMy when the animals were kept on tile 
control diet for a longer period (14-1`/days). After 14-1"/days of tile balalleed diet,  the decreased number of  
atret ic follicles and follicles with destroyed oocytes indicated that atresia was less intense. We were especially 
interested by the fact that the ntmlber of primordial follicles was greater ill tile ovaries of rats kept 14-1"/days 
on the balanced diet titan in the ovaries of  rats kept only 4 days on this diet. 
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Nt'w prllti~ttdi,'ll fo i t ie lel  evldeilil~f tO, lit lit list" ttvariet of aSllill~lll put lilt lhe i'oulrol dit't ahcr long prt~ictn 
I l t i l r i t l l  l o l l ,  

tn tire tllaltlre aniltlals, Oil lilt; l,lth day after their transfcr to tilt" protciu rich diet, i~a statDrically verifiable 
diffeiences lu tile average nlullher ill prinlordial foll icleyand corpora hstea cotlld be discovered, as toss, pared with 
that fOtlud lu tile ovaries of  the starved rats(Tabie  2). The increased nlltllber of Inaturing follicles could be con.- 
nected either witll the decreasc~l uunsber of follicles Insdetgoing regressive developmeut or with the iutensifica- 
ttolt of  their differcntiatiou frotst tile rrililordial folliclel. The decreased nusnber of  atretic follicles and particlv- 
iatly of  the  follicles with destroyed oocytes indicates the diniinidted intensity of atresla ill the ovaries of tile 
lininlals after 14 days of  tile balatlced diet. 

After 50 days of the balallced diet, there were eousiderably less primordial aud atletic follicles, as well as 
less follicles with destroyed oocytes, ill tile rat ovaries than in tlk~sr of  the rats fed tile protein deficient diet. 
Tile average ainount of  Inaturislg follicles, however, increased (sec Table ~ .  Consequesitly, after 50 days of the 
balanced diet, the differentiation process became intensified in the ovaries of the animals. 

T h e  change 111 the interrelation of structural components in the ovaries of the mature rats, after their trall~- 
for to the balanced diet, was about the saule as ill the immature rats. In both eases, atresia lessened, and the 
absolute number of  primordial follicles iliereascd. The latter was evidenced by die fact that the alnouut of primor- 
dial follicles per section was appro.xitnately the same as in the ovaries of the starved rats, whereas the weight and 
size of  the ovaries, aud consequently rtie number of ovarian sections, was considerably greater in the rats kept on 
the control diet. 

On the basis of  the research conducted, we concluded that the processes of growth and follicular differentia- 
tion are resumed in the ovaries of  rats transferred to a balaliced diet after long protein starvation; in mature 
tats, the follicles mature through ovulation, and new corpora lutea appear. The normal function and structure of  
the ovaries is restored.  

S U M M A  RY 

Sexually mature and imnlature rats kept for a tong t ime on a diet deficielit in protein ( 1 . ~  pfoteis0 were 
fed a control diet of I9.~/o proteill content. The fimctions, relative and absolute weight of  the ovaries were to- 
stored. T h e  microscopic structure of  the organ was restored, likewise the growth processes and follicular differen-- 
tiatiou were resumed. In comparison with the period of  dificie~cy the number of  oocytcs markedly increased. 
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