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Inves t igat ions  a imed at compar ing  the f requency of c h r o m o s o m a l  abe r r a t i ons  in a population of "fol l icu-  
la r"  (taken f r o m  hollow fol l ic les)  and ovulating oocytes  a re  a lmos t  nonexistent in the l i t e ra tu re .  Only in one 
publicat ion [9] is evidence given to show that  in CBA mice ,  of ave rage  reproduct ive  age, the f requency of 
he teroploidy in a population of " fo l l icu lar"  oocytes  is about 12%, whereas  the level  of c h r o m o s o m a l  anomal ies  
in a population of ovulating oocytes  f r o m  the same  an imals  does  not exceed 2.6% [2]. It can be tentat ively 
suggested that  these  d i f fe rences ,  de te rmin ing  the ra te  of e l iminat ion of the gametes  in ontogeny, and also the 
f requency  of fo rmat ion  of subnormal  gametes ,  acquire  pa r t i cu la r  impor tance  during hormona l  s t imulat ion of 
ovulat ion in women complaining of s te r i l i ty .  During s t imula t ion  of foll icle production, the number  of subnor-  
ma l  game te s  is inc reased  [3, 10]. The genes is  of t he i r  fo rmat ion  has been d iscussed  f rom two aspects :  1) 
dur ing admin i s t r a t ion  of exogenous ho rmones  conditions a re  c rea ted  for  a d is turbance  of synchronized 
ma tu ra t i on  and ovulation of the gametes ;  2) hormona l  s t imula t ion  makes  possible  the ovulation of oocytes  which, 
under physiological  conditions,  would undergo a t r e s i a .  Accordingly,  the study of the f requency of c h r o m o s o m a l  
abe r r a t i ons  in a population of " fol l icular"  oocytes  is of urgent impor tance .  

In th is  invest igat ion the s ta te  of " fo l l icular"  ra t  oocytes  was studied depending on the stage of the cycle 
with r e spec t  to the f requency of s t a r t ing  m e i o s i s  a f t e r  cul ture  for  42-46 h, the number  of degenera t ing  ooeytes ,  
the f requency of spontaneous c leavage,  and also the f requency and c h a r a c t e r  of the c h r o m o s o m a l  aber ra t ions .  
"Fol l i cu la r"  and ovulat ing ooeytes  were  compared  with r e s p e c t  to the c r i t e r ion  of c h r o m o s o m a l  aber ra t ions .  

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

Expe r imen t s  were  c a r r i e d  out on noninbred albino ra t s  aged 5-6 months and weighing 140-160 g. 
Al toge ther  66 r a t s  were  used. Oocytes  were  removed  f rom fol l ic les ,  vis ible  to the naked eye, in r a t s  at dif-  
fe ren t  s tages  of the cycle .  Oocytes  were  cul tured by the usual l abora to ry  method in H a m ' s  F10 medium with 
the addition of 10-15% calf  embryonic  s e r u m  at 36.8~ in an a tmosphe re  of 5% CO2 for  42-46 h. Ovulating 
oocytes  were  r emoved  f rom the oviducts of r a t s  in the s tage of e s t ru s ,  by puncture of the ampul la  of the ovi-  
ducts .  Total  p repa ra t ions  were  obtained by T a r k o w s k i ' s  method [11]. The frequency of c h r o m o s o m a l  a b e r -  
ra t ions  was calculated re la t ive  to the number  of ce l l s  with no morphologica l  signs of degenera t ion  of the 
c h r o m o s o m e s  a f t e r  cul ture .  

E X P E R I M E N T A L  R E S U L T S  

Depending on the s tage of the cycle ,  f r o m  12-15 to 30 ce l l s  could be removed  f rom the ova r i e s .  The 
main  r e su l t s  of the invest igat ion a re  given in Table  1. The f requency of r e sumpt ion  of me ios i s  in the popu- 
lat ion of cul tured ooeytes  averaged  69%. The l a rges t  number  of cel ls  r e suming  me ios i s  was observed  at the 
s tages  of m e t e s t r u s  and d ies t rus .  At the m e t e s t r u s  s tage a cons iderable  inc rease  was observed  in the number  
of ooeytes  with morpholog ica l  signs of degenera t ion  of the c h r o m o s o m e s  (55.9 ~- 5.4% compared  with 31.8- 
35.9% at the d i e s t r u s - p r o e s t r u s - e s t r u s  s tages) .  At the p r o e s t r u s  stage oocytes  undergoing spontaneous c leav-  
age were  observed;  at the e s t r u s  s tage t he i r  number  reached 8.5%. 
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TABLE i .  Frequency of Chromosomal Aberrations in a Population of "Follicular" Rat 

Ooeytes Depending on Stage of the Cycle 

Stages of cycle 

1. Diestrus 
2. Pro estrus 
3. E~trus 
4. Metestrus 

Total . . . 

Frequency of 
No. of resumption of 
oocytes meiosis 

No. of de- 
generating 
oocytes 

Frequency _ , 
of spontan- ] suitable for 
eous clear- analysis (recta- 
age phase II) 

% 

Chromosomal aberrations, % 

aneupIo- 
idy 

160 
253 
593 
84 

1090 

81,2+-3,1 
75,1 +_ 2,7 
61,I+_2,0 
80,9+-4,3 

35,6_+3,8 
35,9+-3,0 
3I ,8+_ 1,9 
55,9+-5,4 

P 1 3  and 3<0'05 P~ and i_3<0,05 
~<0,05 

69,0 I 68,0 

m 

0,79 
8,57 
3,57 

44,5--+6,6 
37,5+--5,7 
25,8+-4,5 
22,6+_ I0,63 

P1 and 3<0,05 

32,0 

E 

1,10 
t ,87 
3,03* 

poly- fragments 
ploidy 

1,65 
l,lO 
3,75 -- 
7,57* 1,2 

8,2 

*Oocytes showing signs of degenerat ion of chromosomes ,  which were d is regarded  when the 
average  frequency of ch romosomal  aber ra t ions  was calculated in the population of "foll icu- 
lar" oocytes .  

Fig.  1. Chromosomes  of ra t  oocyte at metaphase stage of division II of meios is  (42 h of cul-  
ture) ,  a) Normal  set of ch romosomes  (n=21); b) hypoploid number of ch romosomes  (n=18); 
c) hyperploid number of ch romosomes  (n =22); d) presence  of a chromosome f ragment  
(arrow); e) degenerat ion of ch romosomes  at metaphase stage of division II of meiosis;  f) 
diploid set of ch romosomes  ar i s ing  in rat  oocyte as a resul t  of block to anaphase of d iv is ionL 

Chromosomal  analysis  of the culture oocytes  showed that the larges t  number of ooeytes with an un- 
changed s t ruc ture  (Fig. la) was observed at the d ies t rus  stage (44.5 =s 6.6%), at which the "fol l icular" oocytes 
also were charac te r i zed  by the lowest frequency of ch romosomal  aberra t ions .  Meanwhile, in the subsequent 
s tages of the cycle,  an increase  was observed in the frequency of ch romosomal  aber ra t ions  (Fig. lb-e)  which 
reached a maximum at the stage of me tes t rus .  The mean frequency of ch romosomal  aberra t ions  in the popu- 
lation of "fol l icular" oocytes  (disregarding the stages of the cycle) was 8.2%. 

The study of the population of ovulating oocytes  revealed 16 of 442 cells  with numerica l  aberra t ions :  
four (0.9%) with a hyperploid set of ch rom osomes  (n>21) and 12 (2.7%) hypoploid cel ls  (n<21). Depending on 
the number of hyperploid cel ls ,  the mean frequency of ch romosomal  aberra t ions  in the population of ovulating 
oocytes  was thus 1.8%. 
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The re su l t s  a re  evidence that  the populations of " fo l l icular"  and ovulating oocytes  di f fer  significantly in 
the i r  level  of c h r o m o s o m a l  abe r r a t ions .  Analys i s  of ooeyles  taken  f rom fol l ic les  showed that t he i r  s ta te  
changed cons iderably  in the course  of the cycle; this  evidently r e f l ec t s  the specia l  f ea tu res  of foll icle pro-  
duction that  depend on changes in the hormona l  s ta tus .  In r a t s  during the period of preovula tory  d ischarge  of 
gonadotrophins the main  m a s s  of an t ra l  fol l ic les  undergoes a t r e s i a  [7]. The oocy~es of such fol l ic les ,  as has  
been  shown, a re  f requent ly  e l iminated and m e ios i s  is r e sumed  [i,  5, 8], and it is probably this which causes  
the inc rease  in the f requency of re in i t ia t ion  of me io s i s  in m e t e s t r u s  and d ies t rus ,  the inc rease  in the number  
of abe r r an t  oocytes  o r  oocytes  degenera t ing  in the course  of cul ture ,  r emoved  dur ing m e t e s t r u s ,  and also the 
number  of ova undergoing spontaneous cleavage in p roes t ru s  and e s t ru s .  During degenera t ion  changes in the 
appara tus  of division and cor t i ca l  granules  a re  among the ea r l i e s t  d i s tu rbances  taking place in the oocyte [4]. 
P redominance  of numer ica l  abe r r a t i ons  (on account of incor rec t  separa t ion  of the c h r o m o s o m e s  in meios is )  is 
evidence that  the ma jo r i t y  of c h r o m o s o m a l  anomal ies  in the population of " fo l l icu lar"  ooeytes  matur ing  in vi t ro  
was assoc ia ted  with injury of this type to the game te s .  Most  ooeytes  ca r ry ing  c h r o m o s o m a l  anomal ies  thus 
evidently a re  sex  ce l l s  which have been  e l iminated dur ing gametogenes i s .  Since it has been  shown that  in some 
s t r a ins  of mice  the number  of abe r r an t  gametes  is inc reased  as a resu l t  of hormona l  s t imulat ion of follicle 
product ion [6], it mus t  be concluded that  the data  desc r ibed  above much be taken into account when hormonal  
s t imula t ion  of ovulation is used in the t r e a t m e n t  of women fo r  s te r i l i ty .  
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