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ABSTRACT The present study i s  an analysis  of the  e f f ec t s  of super- 
ovulatory doses of gonadotropins on the r a t e  and time of ovulation 
and ovarian histology in immature gerb i l s .  
various combinations of pregnant mare serum gonadotropin (PMSG) and 
human chorionic gonadotropin ( H C G ) .  
response followed treatment with 10 IU PMSG and 20 IU HCG. 
dosages of PMSG inhibi ted superovulation, as did some combinations 
involving the highest  dose of HCG.  Entrapment of ova within 
corpora lutea was common in groups receiving high doses of e i t h e r  
gonadotropin. Luteal regression, appearing by day 3, occurred of ten 
i n  groups receiving high doses of HCG. 
IU HCG resul ted in both a near maximal superovulatory response and 
the l e a s t  abnormal ovarian a l t e r a t ion .  

Groups were t rea ted  with 

The maximum superovulatory 
High 

A dose of 10 IU PMSG and 5 

There i s  a wealth of l i t e r a t u r e  de ta i l ing  the  act ion of gonadotropins on 

ovulation i t s e l f ,  b u t  l i t t l e  a t ten t ion  has been given to  t h e i r  ovarian e f f ec t s .  

Wilson and  Zarrow ( ' 6 2 )  report  t ha t  in the r a t  high doses of PMSG i n h i b i t  ovula- 

t ion  due t o  the formation of cys t i c  f o l l i c l e s ,  and t h a t  in the mouse rapid f o l -  

l i c u l a r  lu te in iza t ion  may entrap many ova. 

tha t  high PMSG doses induce a s imi la r  ear ly  lu te in iza t ion  with entrapment of 

ova. In the c a l f ,  Larsen e t  a l .  ( ' 7 1 )  reported normal luteal  formation and re- 

gression following LH treatment. 

I n  the  r a t ,  Cole ( ' 3 6 )  demonstrated 

Reproductive s tud ies  in the Mongolian gerbil  have included invest igat ions 

of the est rous cycle (Barf ie ld  and Beeman, ' 6 8 ) ,  ovulation, f e r t i l i z a t i o n  a n d  

cleavage s tages  (Marston and Chang, ' 6 6 ) .  Superovulation was a l so  b r i e f ly  men- 

tioned as  pa r t  of t ha t  experimental work and in an introductory study of our own 
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(F ischer  and Fisher, '73).  

gonadotropins on the  h i s t o l o g y  o f  t h e  g e r b i l  ovary. 

There i s  no publ ished r e p o r t  on the e f f e c t s  o f  

This study was undertaken t o  e s t a b l i s h  the necessary dosages o f  PMSG and 

HCG f o r  maximum superovulat ion i n  the  immature g e r b i l ,  and t o  study the  ovar ian 

h i s to logy  o f  t he  t r e a t e d  animals. 

MATERIALS AND METHODS Four- t o  six-week o l d  prepuberal Mongolian g e r b i l s  

were placed i n  eighteen groups o f  f o u r  each ( t a b l e  1 )  and were given i n t r a -  

per i toneal  i n j e c t i o n s  o f  from 0-30 I U  PMSG i n  1/2 m l  o f  0.9% s a l i n e  fo l lowed 

50 hours l a t e r  by a s i m i l a r  i n j e c t i o n  o f  0-30 I U  HCG. Ovulat ion was ascer ta ined 

by t e a r i n g  apar t  and/or f l u s h i n g  t h e  ov iduct .  Mean o v u l a t i o n  ra tes  o f  each group 

were compared by the  Student-Neuman-Keuls t e s t  (Snedecor and Cochran, '67)  t o  

t h a t  o f  the group having the  h ighest  r a t e .  

Ovaries were f i x e d  i n  formal in-a lcohol -acet ic  acid,  sect ioned and s ta ined 

w i t h  hematoxylin and eosin. 

RESULTS The e f f e c t s  on ovu la t i on  o f  two independent var iables,  PMSG and 

HCG, were tes ted  a t  var ious dosage l e v e l s  ( t a b l e  1 ) .  

s u f f i c i e n t  t o  s t imu la te  ovulat ion.  

h i b i t e d  superovulation, although many ova were released i n  a l l  o the r  t reatment 

groups. The best response was obtained i n  t h e  group r e c e i v i n g  10 I U  PMSG and 

20 I U  HCG. 

ra tes i n  groups rece iv ing  the  h ighest  HCG dose (30 I U )  and 5 and 30 I U  o f  PMSG. 

Nei ther  hormone alone was 

High doses (30 IU) o f  PMSG s i g n i f i c a n t l y  i n -  

S i g n i f i c a n t l y  lower than t h i s  group (p < 0.05) were the o v u l a t i o n  

Sections o f  ovar ies from a l l  t reatment groups were compared w i t h  ovar ies 

o f  non-treated immature ge rb i l s ,  mature pregnant and non-pregnant g e r b i l s ,  and 

gonadotropin- t r e a  t e d  immature mice. 

Some oocytes were trapped w i t h i n  corpora l u t e a  i n  each group. However, 

an uncommonly l a r g e  number o f  corpora l u t e a  contained oocytes i n  groups rece iv ing  

the h igher  dosages (20 and 30 IU) o f  both PMSG and HCG. Such entrapment was never 
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TABLE 1 

Average number of ova shed in response t o  PMSG and HCG 
in jec t ions  in  the Mongolian gerb i la  

PMSG Dosage HCG Dosage ( IU)  
(IU) 0 5 10 20 30 

0 

5 

10 

20 

30 

0. o* 

18.5*7.8b 26.3k4.1 25.0* 3.6 9.0+6.8* 

29.3-13.3 28.3t4.8 33.3k 3.9 18.853.9 

O.O* 13.8+6.4* 25.0t8.4 19.3k11.9 21.0k5.8 

0.350.2" 4.8+4.1* 0.52 0.4" O.O* 

aMeans of each group were compared with t h a t  of the  g r o u p  having the highest  

bEach value represents the  mean of four  observations * SEM 
*p < 0.05 

ovulation r a t e  (10 IU PMSG, 20 IU H C G ) .  

observed in corpora lutea of mature, non-treated ge rb i l s ,  but occasionally oc- 

curred in the immature t rea ted  mice. In some cases,  u p  t o  90% of the  corpora 

lu tea  in  an ovary contained an entrapped egg. 

ova may be seen i n  a s ing le  sect ion ( f i g .  1 ) .  

In such ovaries ,  several  entrapped 

Early lu tea l  involution occurred in several  groups. As ear ly  as  day 3 a l l  

corpora lu tea  had regressed in  some animals ( f i g .  2 ) .  Many lu tea l  c e l l s  showed 

typical degenerative changes as macrophages and f ibroblas t s  invaded the  corpus 

luteum, b u t  o ther  i n t a c t  lu tea l  c e l l s  re ta ined t h e i r  normal vesicular  nuclei and 

tended t o  elongate.  The c e l l u l a r  ou t l ines  became obscured and the c e l l s  assumed 

an i r regular ly  branched or spindle-shaped appearance. The combination of ce l -  

l u l a r  i n f i l t r a t i o n  and c lus t e r s  of a l t e r ed  lu tea l  c e l l s  gave the corpus luteum 

a d i s t inc t ive  "swirled" appearance ( f ig .  3 ) .  

as  well as  i n  normal corpora lu tea  ( f ig s .  4 ,  5 ) .  

Entrapped ova were noted in these 

DISCUSSION Treatment with a broad dosage range of both PMSG and HCG in 

many combinations led to  adequate b u t  var iable  superovulation in the  immature 
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g e r b i l .  

o f  bo th  hormones. Even though severa l  t rea tment  groups showed s i g n i f i c a n t l y  

The g r e a t e s t  range ( 0  t o  59 ova) occur red  i n  t h e  group r e c e i v i n g  20 I U  

lower  r a t e s  than t h e  op t ima l  (10 I U  PMSG, 20 I U  HCG), they  s t i l l  f e l l  near o r  

w i t h i n  the  a r b i t r a r y  l e v e l  cons idered an adequate superovu la to ry  response (20 

ova). However, 30 I U  PMSG i s  i n h i b i t o r y  s ince  a l l  groups r e c e i v i n g  t h i s  l e v e l  

showed a severe depression o f  t h e  o v u l a t i o n  ra te .  Th is  f i n d i n g  i s  i n  c o n t r a s t  

t o  an e a r l i e r  s tudy  i n  t h e  mature g e r b i l ,  i n  which even h ighe r  PMSG dosages 

r e s u l t e d  i n  superovu la t i on  (Marston and Chang, ' 66 ) .  

When s e l e c t i n g  t h e  bes t  hormonal regimen from a s e r i e s  o f  combinations 

which a l l  seem adequate, o t h e r  f a c t o r s  ought t o  be considered. 

doses o f  HCG r e s u l t e d  i n  e a r l y  reg ress ion  o f  corpora l u t e a  i n  a t  l e a s t  50% o f  

t h e  ova r ies  so t rea ted .  Only w i t h  t h e  l owes t  HCG l e v e l  was t h i s  abnormal i t y  

Moderate o r  h i g h  

kept  t o  a minimum. 

both hormones, l a r g e  numbers o f  ova were entrapped. The l e a s t  number o f  i n -  

c luded ova occurred i n  groups r e c e i v i n g  5 I U  HCG and 5 o r  10 I U  PMSG. I t  i s  

impor tan t  t o  choose a hormonal dosage which bo th  reduces these two e f f e c t s  and 

a1 lows adequate superovu la t ion .  

cho ice  would be 10 I U  PMSG and 5 I U  HCG. 

I n  a d d i t i o n ,  i n  groups r e c e i v i n g  the  two h ighes t  l e v e l s  o f  

O f  t h e  poss ib i  l i t i e s , t h e  hormonal regimen o f  
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