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Three  weeks af ter  r igh t - s ided  ova r i ec tomy  on golden h a m s t e r s  at the age of 7 days,  the re-  
maining left  ovary  showed compensa to ry  hyper t rophy  accompanied by  m o r e  rapid  matura t ion  
of fol l ic les .  

The postnata l  ontogenesis  of the m a m m a l i a n  ova ry  is increas ing ly  a subject  for  r e s e a r c h  [3, 7-9].  
The study of the ovar ian  r e sponse  to surg ica l  p r o c e d u r e s  at an ea r ly  age is pa r t i cu l a r ly  in teres t ing,  s ince 
mos t  invest igat ions in this field have been under taken on adult females ,  in which the sex cycle has  b e -  
come s tabi l ized [1, 2, 5]. 

The object  of the invest igat ion desc r ibed  below was  to study the reac t ion  of the golden h a m s t e r  ovary  
to uni la te ra l  ova r i ec tomy  in the ea r ly  postnata l  per iod  of development.  

E X P E R I M E N T A L  M E T H O D  

Right-s ided o v a r i e c t o m y  was c a r r i e d  out under  e ther  anes thes ia  on animals  aged 7 days weighing 
8-11 g. The opera t ion was p e r f o r m e d  on 12 female  golden h a m s t e r s ,  of which seven died in the p o s t o p e r a -  
t ive per iod.  The ova r i e s  of 7 -day  h a m s t e r s  a re  cha rac t e r i zed  by the fact  that  p r eme io t i e  synthesis  of DNA 
in the sex  cel ls  is a l ready  complete ,  and about 40% of the oScytes a re  in the diplotene s tage of p rophase  of 
meios i s .  At the age of 28 days, 21 days a f t e r  operat ion,  the remain ing  lef t  ova ry  was removed  under  e the r  
anes thes ia  f rom the exper imenta l  an imals  and fixed in Carnoy ' s  fluid. Both ova r i e s  were  taken f rom six  
control  an imals  of the same  age, and fixed in the same way. The organ was weighed three  t imes  on analyt i -  
cal  sca les  in a smal l  j a r  containing 70 ~ ethanol. The a r i thmet ic  mean value of the three  weight readings  was 
calculated.  Ser ia l  paraf f in  sect ions ,  5g in th ickness ,  were  s tained with hematoxy l in -eos in  and with Heiden-  
ha in ' s  azoca rmine  for  his tological  investigation.  

The fol l ic les  at all s tages  of development  were  counted in every  40th sect ion through the ova ry  of the 
exper imenta l  and control  animals ,  only those fol l ic les  whose o~cytes contained a nucleus being taken into 
considerat ion.  Atre t ic  fol l icles also were  counted, but only if they contained a nucleus or  i ts  f ragments .  
For  e a c h s t a g e  of fol l icle development  (one, two, three ,  or  more  layers)  the mean d i ame te r  (ar i thmet ic  
mean o f  two mutually pe rpend icu la r  d iameters )  of the o~cyte nucleus, the oScyte i tself ,  and the foll icle was 
de termined.  

Stat is t ical  analys is  of the numer i ca l  r esu l t s  was c a r r i e d  out by the F i s h e r - S t u d e n t  method. 

R E S U L T S  

Determina t ion  of the weight of the ova r i e s  of the exper imenta l  and control  an imals  showed that in 
h a m s t e r s  aged 28 days the weight of the res idual  ova ry  was 64.7% of the combined weight of the two ova r i e s  
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TABLE 1. Number (n) and Size of Foll icles at Various Stages of 
Ripening in Golden Hamste rs  of Experimental  and Control Groups 

Experimen- 
tal 

Control 

Fol~cle 
06cyte 
Nucleus 

Follicle 
O~cyte 
Nucleus 

7,500 
4,500 
252,0 

7,~0 
4,325 
282,0 

o 

32,110 
19,443 
11,400 
40,7 

34,170 
19,629 
12,450 
18,75 

58.365 
27,315 
13,215 
14 

61,800 
29,235 
16,670 
5,25 

.,~ ~ .-~ 

92,625 
39,135 
15,960 
12,7 

90,563 
38,663 
18,615 
9,6 

37,040 
52,223 
18.698 
22,8 

130.748 
55,748 
20,925 
16.6 

454._365 

0K 

6~ 

570,000 

3 

_ m  

*Diameter  of s t ruc tures  investigated given in microns.  

in control  animals of the same age. This shows that 3 weeks after  r ight-s ided ovariectomy,  when 
pe r fo rmed  on h a m s t e r s  at the age of 7 days, marked hypert rophy of the residual  left ovary  was present .  

Microscopic  examination showed that the ovar ies  of intact animals aged 28 days are  in a prepubertal  
state, as follows: they contain p r imord ia l  follicles and ripening follicles at all stages of development, but 
no corpora  lutea are  present .  Counting of the follicles showed that no individual stage of ripening of the 
follicles was predominant  in the ovar ies  of the intact hams te r s .  The small number  of antral  follicles was 
noteworthy. Graafian foll icles were observed in about half  of the animals. 

Histological examination of the ovar ies  of the experimental  animals showed the appearance of corpora  
lutea and an inc rease  in the number  of antral  follicles. In individual sections as many as nine to 11 could 
be counted. 

The comparat ive  quantitative analysis  of follicles in the ovaries  of the experimental  and control ani- 
mals showed that the mean number  of foll icles of all s tages of development in the residual ovary  was in- 
c reased  after ovar iec tomy (Table 1). The number  of follicles of one and two layers  in the experimental  
group was much g rea t e r  than in the control.  Comparison of the groups of mult i layered follicles revealed 
mere ly  a tendency toward an inc rease  in number of those follicles in the experimental  group (P =0.081). 
No stat is t ical ly significant differences were found between the experimental  and control mater ia l  in the 
group of follicles with three l ayers  (P =0.264). So fa r  as the group of pr imordia l  follicles is concerned, 
their  number  in the experimental  group was lower than in the control. However, because of the cons ider-  
able individual var ia t ions ,  this difference was not s tat is t ical ly significant (P =0.409). The dimensions of the 
foll icles in the compared  groups were roughly the same, i.e., no s tat is t ical ly significant differences were 
observed.  

To examine atret ic  follicles, several  c r i t e r i a  were used, and on their  basis  two phases  of a t res ia  
could be conventionally distinguished in the ovar ies :  initial and final. Atret ic  follicles in the f i rs t  phase 
showed fragmentat ion of nuclei, loss  of the nuclear  membrane,  thickening of the zona pellucida, a d is tur-  
bance of the a r rangement  of l aye r s  in the foll icular  epithelium, sol i tary  mitoses,  and loss of the c lear  out-  
lines of the fol l icular  cells. In atret ic  foll icles in the second phase, the oBcyte was reduced in size, its 
nucleus severe ly  deformed, while in the foll icular epithelium the a r rangement  of the layers  was completely 
disturbed, mitoses  were absent, masses  of chromat in  were presen t  in the nuclei, and, in addition, hyper -  
t rophy of the theca interna was observed.  Comparison of the number and distribution of atret ic follicles 
in ovar ies  of the experimental  and control  groups revealed no regular  differences.  

The following conclusion can be drawn f rom these observat ions.  Right-sided ovar iec tomy in ham-  
s te rs  in the ear ly  postnatal  per iod of development leads to hyper t rophy of the residual left ovary and to con- 
siderable modification of its s t ructure .  Some workers  [6] consider  that at the age of 28 days, ear ly  spon- 
taneous ovulations are  observed in female hams te r s ,  while others  [3] consider  that this phenomenon occurs  
on the 33rd-36th day. The appearance of co rpo ra  lutea, together  with the increase  in number  of antral  
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fol l ic les  in the an imals  of  the exper imenta l  group at the age of 28 days a re  undoubtedly facts  indicating the 
more  rapid  matura t ion  of the ova r i e s  in the exper imenta l  animals .  The question whether  the recen t ly  
fo rmed c o r p o r a  lutea in the ova r i e s  of animals  of  the exper imenta l  group in some cases  should be  r ega rded  
as pseudore tent ion  fo rmat ions  resul t ing f rom abor t ive  ovulations r equ i r e s  fu r the r  investigation.  

The obse rved  r e sponse  of the ova ry  to uni la tera l  ova r i ec tomy in the ea r ly  postnata l  pe r iod  must  c e r -  
tainly be r ega rded  as a phenomenon of compensa to ry  hyper t rophy.  In the course  of  compensa t ions  of ova -  
r ian function, d is turbed by the operat ion,  definite co r r e l a t ions  a re  found between the dec r ea se  in number  
of p r i m o r d i a l  fol l ic les  and the i nc rea se  in number  of r ipening foll icles.  

The view is  e x p r e s s e d  in the l i t e ra tu re  that during compensa to ry  hyper t rophy  of the ova r i e s  in 
sexual ly  ma tu re  f emale  h a m s t e r s ,  there  is a dec r ea se  in a t r e s i a  of fol l ic les  of ave rage  s ize (330-340~). 
The p r e s e n t  observa t ions  do not support  these conclusions.  In sexual ly i m m a t u r e  animals  the p r o c e s s  of 
compensa to ry  hyper t rophy  in the ea r ly  postnata l  per iod evidently takes  p lace  On account of a r e s e r v e  of 
p r i m o r d i a l  fol l ic les .  
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