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N.  S.  A r t e m ' e v a  UDC 612.6.03:612~ 

Repeated  r e sec t ion  of the r egenera t ing  half of the ovary  (after r emova l  of the whole of one 
ova ry  and half of the other) is not accompanied  by any marked  inc rea se  in weight of the 
organ,  and th ree  months a f t e r  the opera t ion  cyst ic  degenerat ion of the ovary  is obse rved .  

Analys is  of the published data indicates  that r egene ra t ion  takes  place  m o s t  in tens ively  a f t e r  r e sec t ion  
of half of one ovary  and s imul taneous  total r emova l  of the opposite ovary  [1-8]. 

The object  of the p re sen t  invest igat ion was to study whether  the p ro l i f e ra t ive  abil i ty of the ovar ian  
cells  is exhausted a f te r  intensive regenera t ion  has taken place  in the res idual  half of the gland a f t e r  r e -  
moval  of half of one ovary  and s imul taneous  total r emova l  of the other .  

EXPERIMENTAL METHOD 

Exper imen t s  we re  c a r r i e d  out on sexual ly  ma tu re  f ema le  Wis ta r  r a t s  weighing 150-160 g, which were  
divided into four groups .  F r o m  the an imals  of groups 1, 2, and 3,half of the lef t  o v a r y  and the whole of the 
r ight  ovary  were  r emoved  s imul taneous ly  in o r d e r  to s t imula te  intensive regenera t ion  of the pa r t i a l ly  r e -  
sec ted  organ.  The ovary  of the an imals  of group I was r emoved  4 months a f t e r  the beginning of the e x p e r i -  
ment  for  his tological  study. In the an imals  of group 2, half of the regenera t ing  ovary  was r e m o v e d  4 months 
a f t e r  par t i a l  r e sec t ion  of the left  ovary  and total r e sec t ion  of the r ight .  The animals  of group 3 were  left  
as controls  for  compar i son  of the course  of r egenera t ion  in the ova r i e s  of the di f ferent  groups of an imals .  
The an imals  of group 4 r em a i ned  intact  (control).  

EXPERIMENTAL RESULTS 

The weight of the ovaries from rats of the different groups are given in Table I, and it is clear that 
four months after the operation the weight of the regenerating ovary (52 rag) was 1.5 times greater than the 
weight of the control ovary. Histological examination of ovaries from the rats of this group revealed 
intensive proliferation. At the time of the second operation, for example, the ovaries had already under- 
gone regeneration. Later in the investigation, 7 months after the first and 3 months after the second re- 
sect ion,  no signif icant  i nc rea se  in the weight of the ovar ies  was found in the an imals  of groups 2 and 3. 
During this per iod,  the signs of r egenera t ion  were  ve ry  sl ight .  The weight of the r egenera t ing  ova ry  (24 
rag) in the an imals  of group 2 was cons iderably  l e s s  than the weight of the ova ry  of the control  an imals  
(33 rag), but a lmos t  equal to the weight of the regenera t ing  ovary  which had not undergone r epea t ed  r e -  
sect ion (21 rag). 

In the r a t s  of group 2, three  months a f te r  the second resec t ion  of the ovary ,  r egene ra t i ve  p r o c e s s e s  
we re  accompanied  by degenera t ive  changes in the organ.  Cystic  degenerat ion of the ovary  was observed ,  
and affected m o s t  of the fo l l ic les .  Frequent ly  the fol l icles were  fil led with b lood-s ta ined  fluid (Fig. 1). 
Hyper t rophy of the s t r o m a  of the o rgan  was obse rved  and it was invaded by bands of connective t i s sue ,  with 
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TABLE 1o Weight of Rat Ovaries 4 and 7 Months af ter  Operation 

Group 
of 
animals 

Beginning of exper iment  

Wt. 

of 

rat 

(in g) 

absolute 
weight of 
ovar ies  (in 
rag) 

r ight half 
of left 

23 12 
33 15 
25 11 

m 

relat ive 
weight of 
ovar ies  (in 
~0 of body 
weight) 

r ight  half 
of left 

0o14 0~ 
0.18 0.08 
0.15 O.07 

Wt. 
of 

rat  
(ing) 

After  4 months 

absolute 
weight of 
ovaries  (in 
mg) 

right half 
of left 

- 52 
25* 

34 39 

relat ive 
i weight of 
ovary (in 
~0 of body 
weight) 

right half 
~f left 

-- 0.22 

0.10 

0o13 0.15 

Wt. 
of 

rat  
(ing) 

After 7 months 

absolute 
weight of 
ovar ies  (in 
rag) 

r ight  half 
iofleft  

24 
21 

32 33 

relat ive 
weight of 
ovary  (in 
~0 of body 
weight) 

r ight  half 
i of left 

0.10 
0.08 

0.15 0.16 

*Resected half of ovary .  

TABLE 2. Number of Generative Structures in Ovaries of Rats of Different Groups 

Group of animals 

1) 4 months af ter  resec t ion  
of r ight ovary  and half of 
left . . . . . . . . . . . . . .  . 

2) Second resect ion of r e -  
generat ing ovary  . . . . . .  

3) 7 months af ter  removal  
of r ight  ovary and half of 
left . . . . . . . . . . . . . . .  

4) Control . . . . . . . . . . .  

Total 
number  
of p r i -  
mary  
follicles 

120 

37 

82 
130 

p r i -  
mary  

3.0 

0.9 

2~ 
3.6 

N u m b e r  in section 

follicles 
c o r p o r a  

r ipen-  a t re t ic  lutea 
ing 

5.0 8.8 6.0 

2.5 12.0 2.2 

2.6 10.2 5.2 
7.6 6.5 5.8 

all 
gene ra -  
tive s t ruc-  
tures  

22,8 

19.6 

20.0 
23.5 

evidence of luteinization in some places.  Many t r aces  of s ca r  formation in follicles as a resul t  of a t res ia  
were present  in the s t roma of the ovar ies .  Counting showed (Table 2) that few corpora  lutea were  present  
in the ovary af ter  the second resec t ion  (2.2 per  section), but they were more  numerous in the regenerat ing 
ovary  of the ra ts  of group 3 (5.2).. '~d in the intact ovary  of the control animals (5.8). In most  cases the 
remaining" ripening follicles (2.5 per  section) also showed signs of a t res ia .  The corpora  lutea were under -  
going degeneration, and some of them contained cavities filled with fluid. Very few p r imary  follicles were 
counted (0.9 per  section), whereas  in the regenerat ing ovar ies  of the animals of group 1 they were  much 
more  numerous  (3 per  section) 4 months af ter  resect ion.  However, af ter  7 months there were  fewer of 
them in the regenera t ing ovar ies  than in the ear ly  periods (2), although they were still more  numerous than 
in the ovar ies  which had undergone a second resect ion.  Most of the p r ima ry  follicles at this time already 
showed t races  of degenerat ive changes.  

It will also be noted that the regenera t ing ovaries  7 months af ter  the operation (group 3) also showed 
signs of degeneration. The s t roma  of the ovary  was sc lerosed,  and contained many cavities and sca rs  
(traces of a t res ia  of the foll icles).  Of all the generative s t ruc tu res ,  follicles undergoing a t res ia  were the 
most  numerous (10.2)o Ripening of the foll icles was considerably depressed,  and the number of ripening 
foll icles (2) was fewer than in the ovar ies  of the control animals (7.6). Exhaustion of the prol i fera t ive  
p roces se s  was apparent.  
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Age changes in the gonads with increasing 
atresia of the follicles were also observed in the 
control animals. The stroma of the ovary was 
hypertrophied, and signs of atresia and numerous 
cavities were present,  but all the structural com- 
ponents of the ovary were clearly outlined and 
easily distinguishable, in contrast to the ovaries 
undergoing regeneration. 

A study of indices of ovarim~ function in the 
animals of groups 2 and 3, in which the ovaries 
were undergoing regeneration, revealed distur- 
bances of the rhythm of the reproductive cycles, 
prolongation of the resting phase, early onset of 
the menopause, and a decrease in the reproductive 
power of the animals. 

Fig. I. Cystic degeneration of follicles after repeated Cystic degeneration of the ovaries and de- 
resection of ovary, 200 • pression of their funetion were thus observed 3 

months after a seeond resection of the previously 
partiMly resected ovary. This is evidently the 

result of stimulation of proeesses taking plaee in the ovary after the first partial resection aecompanied 
by total resection of the other ovary. 
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