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A Poss ib le  P r o c e s s  of the Secondary  Ster i l izat ion:  

A single  i n j ec t i on  of t e s t o s t e r o n e  p r o p i o n a t e  (TP) to  
t h e  n e o n a t a l  f emale  r a t  induces  a n  a n o v u l a t o r y  cond i t i on  
assoc ia ted  w i t h  p e r s i s t e n t  v a g i n a l  e s t rus  I. I t  h a s  been  
sugges ted  t h a t  t h e  in f luence  of n e o n a t a l  t r e a t m e n t  w i t h  
a n d r o g e n  is e x e r t e d  p r e s u m a b l y  o n  t h e  h y p o t h a l a m u s  
a n d  t h e  degree  of f u n c t i o n a l  a l t e r a t i o n s  in  t h e  sex  c e n t e r  
d e p e n d s  o n  t h e  dosage  of a n d r o g e n  a n d  t h e  age of a n i m a l s  
a t  t h e  t i m e  of h o r m o n e  i n j e c t i o n  z-4. A h i g h  dose  of  T P  
t o  t h e  n e o n a t a l  f ema le  r a t s  e f fec t ive ly  i n h i b i t s  s p o n t a -  
neous  o v u l a t i o n  p o s t p u b e r t a l l y .  R a t s  t r e a t e d  w i t h  low 
doses  of  T P  r e t a i n  t h e  ab i l i t y  t o  o v u l a t e  for  a t i m e  a f t e r  
p u b e r t y ,  e v e n t u a l l y  b e c o m i n g  a n o v u l a t o r y  s , e  T h i s  p h e n -  
o m e n o n  h a s  b e e n  cal led t h e  ' d e l ayed  a n o v u l a t i o n  syn-  
d r o m e '  (DAS)  * a n d  can  b e  a s s u m e d  to  occur  in  t h e  
female  r a t s  exposed  to  subphys io log ica l  levels  of a n d r o g e n  
d u r i n g  t h e  cr i t ica l  per iod.  A s imi la r  de l ayed  s t e r i l i t y  
was  e n c o u n t e r e d  in  r a t s  w h i c h  rece ived  t r anqu i l i ze r s ,  
b a r b i t u r a t e s  or  c e r t a i n  s te ro ids  c o n c u r r e n t l y  w i t h  T P  
n e o n a t a l l y  in  o rde r  to  p r o t e c t  aga i n s t  a n d r o g e n  s ter i l iza-  
t i o n  s. I n  t h i s  case t h e  p r o t e c t i v e  a c t i o n  of t h e s e  a g e n t s  
wou ld  be  insuf f i c ien t  to  c o u n t e r a c t  t h e  effect  of T P  g iven  
neona t a l l y .  I n  t h e  p r e s e n t  s tudy ,  as one  s t ep  to  c la r i fy  
t h e  n a t u r e  of t h i s  s e c o n d a r y  s te r i l i z ing  p h e n o m e n o n ,  t h e  
fo l lowing e x p e r i m e n t s  were  car r ied  out .  N e w b o r n  female  
S p r a g u e - D a w l e y  r a t s  were  i n j ec t ed  w i t h  10 izg, 1 m g  T P  
(in 0.05 c m  s sesame oil) or  oil  vehic le  a n d  t h e n  d iv ided  
i n to  6 t r e a t m e n t - g r o u p s  (see Table) .  O v a r i e c t o m y  was  
p e r f o r m e d  o n  d a y  30 (Groups  1, 2 a n d  4) or  d a y  90 
(Groups  3, 5 a n d  6), respec t ive ly .  O n  d a y  I00  o v a r i a n  
f r a g m e n t s  f r o m  i m m a t u r e  r a t s  were  t r a n s p l a n t e d  sub-  
cu t aneous ly .  Al l  r a t s  e x c e p t  4 r a t s  of G r o u p  2 (sacrif iced 
o n  d a y  200) were  k i l led  o n  d a y  140. 

A n d r o g e n i z e d  r a t s  w i t h  10 t~g T P  (Group  3) showed  
cycles s h o r t l y  a f t e r  p u b e r t y  a n d  e v e n t u a l l y  d e v e l o p e d  
p e r s i s t e n t  v a g i n a l  e s t ru s  before  o v a r i e c t o m y  on  d a y  90. 
R a t s  i n j ec t ed  w i t h  I m g  T P  o n  d a y  5 showed  p e r s i s t e n t  
v a g i n a l  e s t ru s  a f t e r  p u b e r t y  (Group  5). T h e  re su l t s  of  
h i s to logica l  e x a m i n a t i o n s  o n  t h e  o v a r i a n  g ra f t s  a re  s h o w n  
in  t h e  Table .  N u m e r o u s  co rpo ra  l u t e a  (CL) were  recognized  
in  t h e  o v a r i a n  g ra f t s  of a l l  con t ro l  r a t s  (Group  6) a n d  in  
7 o u t  of 8 r a t s  i n j ec t ed  w i t h  10 ~tg T P  on  d a y  5 ~vhose 
own  ovar ies  h a d  b e e n  r e m o v e d  on  d a y  30 (Group  1). 
However ,  CL were  no  longer  f o u n d  w h e n  r a t s  r ece iv ing  
t h e  s ame  t r e a t m e n t  as t h e  r a t s  of G r o u p  1 were  k i l led  
on  d a y  200 (Group 2). I n  r a t s  of G r o u p  3 s imi la r ly  a n d r o -  
genized w i t h  10 t~g T P  in w h i c h  o v a r i e c t o m y  h a d  b e e n  

Delayed Anovulat ion  S y n d r o m e  

de layed  u n t i l  d a y  90, CL were  also n o t  d e t e c t e d  in  t h e  
o v a r i a n  graf ts .  T h e  g ra f t s  of t he se  r a t s  were c h a r a c t e r i z e d  
b y  t h e  p resence  of  m a n y  large ves icu la r  follicles, a sma l l  
o ld  CL be ing  f o u n d  in t h e  g ra f t  of 1 ra t .  O v a r i a n  g r a f t  
h i s to logy  of t h e  r a t s  i n j ec t ed  w i t h  1 m g  T P  of G r o u p s  4 
a n d  5 r e sembled  t h a t  of t y p i c a l  s te r i le  po lycys t i c  ovar ies ,  
n o  lu te in ized  t i ssue  b e i n g  obse rved .  

These  resu l t s  cou ld  c o n f i r m  ear l ie r  f i nd ings  t h a t  t h e  
ef fec t  of n e o n a t a l  t r e a t m e n t  w i t h  T P  on  t h e  p i t u i t a r y  
g o n a d o t r o p h i c  func t i on  va r i e s  w i t h  t h e  doseS, s. F u r t h e r -  
more ,  in  t h e  p r e s e n t  s tudy ,  o v a r i e c t o m y  a t  p r e p u b e r t a l  
age  in some  w a y  p r e v e n t e d  a n d r o g e n i z e d  r a t s  w i t h  10 vtg 
T P  f r o m  losing t h e  capac i t y  of s ec r e t i ng  e n o u g h  L H  for  
o v u l a t i o n  a t  t h e  t i m e  of t h e  e x p e c t e d  o n s e t  of a n o v u l a t o r y  
p e r s i s t e n t  es t rus .  Th i s  wou ld  sugges t  t h a t  t h e  pos t -  
p u b e r t a l  in f luence  of o v a r i a n  h o r m o n a l  f e e d b a c k  (by  
es t rogen  a n d / o r  androgen)  is p a r t i c i p a t i n g  as a n  i m p o r t a n t  
f ac to r  in  t h e  d e v e l o p m e n t  of t h e  DAS,  as  p r e v i o u s l y  
sugges ted  b y  KIKUYAMA and  KAWASHIMA 9 a n d  GORSKI 7. 
I n  t h i s  connec t ion ,  i t  is of i n t e r e s t  to  n o t e  t h e  f ind ings  
of KAWASHIMA 10 t h a t  c o n t i n u e d  in jec t ions  of a m i n u t e  
a m o u n t  of e s t rogen  (which is in su f f i c i en t  to  i n d u c e  
v a g i n a l  co rn i f i ca t ion  in ova r i ec tomized  ra ts )  m a y  i n d u c e  
p e r s i s t e n t  e s t rus  syndrome .  Therefore ,  i t  could  be  a s s u m e d  
t h a t  t h e  g r a d u a l  loss of t he  func t iona l  c a p a c i t y  for  ovu la -  
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Effect of ovariectomy on the hypothalamic pituitary system in androgenized rats 

Group Treatment No. of rats Vaginal Ovarian graft 
smear before at autopsy 
ovariectomy (day 140 or 200) 

1 TP 10 [xg on day 5 ovariectomized on day 30 8 - CL 718 (day 140) 

2 TP 10 btg on day 5 ovariectomized on day 30 4 - CL 014 (day 200) 

3 TP 10 {zg on day 5 ovariectomized on day 90 6 PE (or lYrE) b CL 0/6 (day 140) 

4 TP 1 mg on day 5 ovariectomized on day 30 5 - CL 0/5 (day 140) 

5 TP 1 mg on day 5 ovariectomized on day 90 5 PE CL 0/5 (day 140) 

6 Oil on day 5 ovariectomized on day 90 5 Cyclic CL 5/5 (day 140) 

i Transplantation of ovarian grafts was performed on day 100. CL, eorpola lutea, b PE, persistent vaginal estrus; PrE, prolonged estrus, 
1 of 6 rats of Group 3 showed prolonged estrus. 
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t ion in the  D A S  is d e p e n d e n t  on the  p o s t p u b e r t a l  ova r i an  
ac t iv i ty  and  t h o u g h t  to  be due to  an i n d e p e n d e n t  modif ica-  
t ion of a neona ta l ly  par t i a l ly  s ter i l ized sy s t em unde r  
t he  p o s t p u b e r t a l  ovar ian  influence.  The  onse t  of t he  D A S  
is unl ike ly  to  be ascr ibed to  t he  resul t  of t he  con t inued  
d e v e l o p m e n t  of the  steri l izing process  in i t i a ted  by  andro-  
gen dur ing  the  cri t ical  period.  The  concep t  p roposed  b y  
SWANSON and  VAN DER WERFF TEN BOSCH 8 t h a t  neona ta l  
and rogen  t r e a t m e n t  m a y  p r o m o t e  the  p r e m a t u r e  aging 
of t he  h y p o t h a l a m i c  sex cen te r  would be e s t i m a t e d  f rom 
th is  respec t  11. 

Zusammen/assung. Die W i r k u n g  versch iedener  Testo-  
s t e rondosen  auf die pos tpube ra l e  Ovula t ion  yon  R a t t e n  

wurde  un te r such t ,  wobei  an  Ovar ien  der  Nachweis  Be° 
lang, dass  der  anovu la to r i sche  Zus t and  nach  der  Puber tAt  
tes tos teron-dosisabh~tngig  ist. 
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Evidence f o r  a Luteolytic Function of Prolactin in the Intact Cyclic Rat Using 2-Br-a-Ergokryptine 
(CB 154) 

I t  is well k n o w n  t h a t  in h y p o p h y s e c t o m i z e d  ra t s  cor- 
pora  lu tea  pers i s t  for long periods.  Thei r  luteolysis  can  
be induced  b y  in jec t ion  of p ro lac t in  (MALVBN and  
SAWYER X). This  suggests  t h a t  prolact in ,  besides  i ts  
lu teo t rop ic  func t ion  also has  lu teolyt ic  effects  in t he  
r a t  unde r  cer ta in  condi t ions .  

Recent ly ,  p ro lac t in  has been  measured  using a radio-  
i m m u n o a s s a y  t echn ique  in r a t  pe r iphera l  b lood dur ing  
d i f ferent  r ep roduc t ive  s t a t e s  (AMENOMORI et  al.2). I t  was  
d e m o n s t r a t e d ,  t h a t  p ro lac t in  rises in oes t rus  to  concen-  
t r a t ions  h igher  t h a n  those  observed  pos t  p a r t u m .  As the  
cyclic ra t  does no t  have  a lu teal  phase,  t h e  role of pro-  
lac t in  in t he  oes t rus  cycle is unknown.  We  p u t  fo rward  
the  hypo thes i s  t h a t  p ro lac t in  m a y  have  a h t e o l y t i c  
func t ion  in t he  cyclic ra t .  

2-Br-m-Ergokrypt ine  (CB 154), a de r iva t ive  of t he  ergo- 
t ox in  group of ergot  alkaloids,  seemed par t i cu la r ly  su i ted  
to  t e s t  th is  hypothes is .  CB 154 exer t s  i ts  ma in  p h a r m a -  
cological  ac t ions  on female  r ep roduc t ion :  i t  i n t e r rup t s  
p s e u d o p r e g n a n c y  in t he  rat ,  inh ib i t s  n ida t ion  and  m a m -  
m a r y  ca rc inoma  in DMBA t r ea t ed  female  ra t s  (HEusON 
et  al?)  and  C 3 H / H E  mul t ipa rous  mice  (YANAI and  NA- 
GASAWA 4). I t  also depresses  l ac ta t ion  in r abb i t s  and  sows 
(unpubl i shed  results).  All these  effects  of CB 154 can 
be exp la ined  by  i ts  in te r fe rence  wi th  t he  secre t ion  of 
prolact in .  

Material and methods. Virgin female  ra t s  of t he  SIV 50 
s t ra in  ( Ivanovas ,  Kisslegg, W e s t  Germany)  weighing 
200-250 g were used.  All an imals  had  shown a t  least  3 
consecut ive  regular  4-day-cycles  before the  exper iments .  
The  ra ts  were  housed  in a t e m p e r a t u r e  (24°C) and  l igh t 

(14 h /day)  cont ro l led  room. They  were  g iven d ie t a ry  
pel le ts  and  w a t e r  ad l ib i tum.  

1. CB 154 and prolactin in intact rats. CB 154 (3, 10 
and  30 m g / k g / d a y  in a so lu t ion  of 10% ethanol)  was  
given by  s t o m a c h  t u b e  in a vo lume  of 0.5 ml/100 g b o d y  
weight .  P ro lac t in  (Ferring) was  in jec ted  s.c. a t  a dose 
of 10 I U / r a t / d a y .  T r e a t m e n t  was  begun  in oes t rus  and  
con t inued  for 3 weeks  (7 days  a week).  Vagina l  smears  
were t a k e n  daily.  The  an imals  were  killed in oes t rus  
and  ovu la t ion  was  conf i rmed  by  coun t ing  the  eggs 
p re sen t  in t he  oviducts .  P i tu i ta r ies ,  uteri ,  ad rena l s  and  
ovaries  were  weighed.  4-5 ovar ies  f rom each group were  
p repa red  for his tological  examina t ion ,  sec t ioned serial ly 
and  the  to ta l  n u m b e r  of corpora  h t e a  counted .  

2. CB ]5d and prolactin in hypophysectomized rats. 
40 female  ra t s  were  h y p o p h y s e c t o m i z e d  in dioest rus .  
8 days  a l t e r  t he  opera t ion,  ovu la t ion  was  induced  by  
in jec t ing  P M S  (Gestyl,  Organon  Oss) 50 I U / r a t  s.c. and  
55 h la te r  HCG (Pregnyl ,  Organon  Oss) 25 I U / r a t  s.c. 
5 days  a f te r  t he  a d mi n i s t r a t i o n  of HCG the  ra t s  were  
d iv ided  in to  4 groups,  receiving CB 154 or p ro lac t ion  as 
shown in Table  II .  The  an imals  were  t r e a t e d  for 7 days.  
They  were  killed one d a y  af ter  t he  las t  inject ion,  t he  
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Table I. Effect of CB 154 and prolactin on ovulation, organ weights and number of corpora lutea 

Group and treatment No. of Uterine Adrenal Pituitary Ovarian No. of corpora 
animals weight weight weight weight lutea per ovary 
ovulating (mg/100 g) (mg/100 g) (rag/100 g) (mg/100 g) 

1. Controls (solvent) 10/10 
2. CB 154 (3 mg/kglday) 5/10 
3. CB 154 (10 mg/kg/day) 9/9 
4. CB 154 (30 mg/kg/day) 9/10 
5. CB 154 (10 mg/kg/day) 4/10 

+ prolactin (10 IU/rat/day) 
6. CB 154 (30 mg]kg/day) 4/10 

-I-prolactin (10 IU/rat/day) 
7. prolaetin (10 IU/rat/day) 4[5 

158.64-22.75 29.34-4.26 4.514-0.64 35.114-7.53 21 21 27 15 = 21 
169.2-4-23.56 27.7-t-3.41 4.53+0.77 39.78-1-8.19 24 32 41 32 46 = 35 
137.64-12.00 27.54-3.27 4.48-1-0.44 53.38-1-7.21 • 40 40 41 46 = 42 
158.24-27.41 30.9-1-5.77 4.79-t-1.04 64.88-1-8.97 b 52 62 70 51 = 59 
159.34-29.21 29.3-1-3.79 4.37-t-0.90 37.17-t-4.35 20 21 23 22 = 21.5 

191.0-t-44.82 30.7+4.36 3.83±0.61 39.78-t-3.99 

158.6+35.35 24.9-t-3.57 4.72-t-1.29 34.924-4.50 

46 42 53 52 38 = 46.4 

34 24 21 33 23 = 27 

P < 0.0025. b p < 0.0005. 


