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O v a r i a n  H e m o r r h a g e s  I n d u c e d  i n  I m m a t u r e  M i c e  w i t h  H u m a n  P l a c e n t a l  G o n a d o t r o p i n  

T he  i n d u c t i o n  of fol l icular  h e m o r r h a g e s  by  h u m a n  
chor ionic  g o n a d o t r o p i n  (HCG) o b t a i n e d  f rom the  u r ine  of 
p r e g n a n t  w o m e n  has  been  a t t r i b u t e d  to t he  p resence  of 
p i t u i t a r y  fo l l i c le - s t imula t ing  h o r m o n e  (FSH) as a con- 
t a m i n a n t  or to an  in t r ins ic  F S H - l i k e  p r o p e r t y  1. I n  a 
p rev ious  s t u d y  crude  g o n a d o t r o p i n  i so la ted  f rom h u m a n  
t e r m  p l a c e n t a  (HPG) was  a d m i n i s t e r e d  to  i m m a t u r e  mice.  
U te r i n e  we igh t s  were increased  w i t h o u t  inc i t ing  ova r i an  
h e m o r r h a g e s  2. I n  t h e  p r e s e n t  s t u d y ,  f u r t h e r  pur i f i ca t ion  
of H P G  was  carr ied  ou t  by  c h r o m a t o g r a p h y  on CM- 
cellulose and  DEAE-ce l lu lo se  a n d  gel f i l t r a t ion  of Sepha-  
dex  G-100. F r ac t i o ns  of H P G  were ob t a ined  wh ich  
i nduced  o v a r i an  h e m o r r h a g e s  w h e n  a d m i n i s t e r e d  to 
i m m a t u r e  mice.  

H C G  (A.P.L. ,  100 I U  per  ml) was  p u r c h a s e d  f rom 
A y e r s t  Labs ,  Inc.  One u n i t  was  e q u i v a l e n t  to  1.279 txg of 
s t a n d a r d  p r e p a r a t i o n  of N a t i o n a l  I n s t i t u t e  for Medical  
Resea rch ,  E n g l a n d .  Mater ia l s  to  be a s s a y e d  were d issolved 
in 0.85% NaC1 solut ion.  I m m a t u r e  female  mice  (body wt. 
8-10 g) were in jec ted  s.c. w i t h  0.1 ml  of s a m p l e s  a t  i n t e rva l s  
of 24 h for a t o t a l  of 3 in jec t ions  and  kil led 24 h a f te r  the  
3rd in jec t ion.  The m e a n  body a n d  u t e r i ne  wt.  of 36 control  
u n t r e a t e d  mice  was  11.9 ~: 0.6 g a n d  8.0 ~: 2.9 mg,  
respec t ive ly .  

Ace tone  powder  of h u m a n  te rn l  p l a c e n t a  was  p repared .  
T h e  p l acen ta l  powder  was  we ighed  and  s u s p e n d e d  in cold 
de ionized wa t e r  (g/20 ml). S u b s e q u e n t  s t eps  were pe r fo rm-  
ed in t h e  cold. T h e  m i x t u r e  was  s t i r red  for 2 h, f i l tered 
t h r o u g h  a sieve an d  cen t r i fuged  a t  10,000 g for 10 rain.  The  
s u p e r n a t n a t  so lu t ion  was  p laced  in a Visk ing  cas ing  a nd  
equ i l ib ra t ed  for 24 h a g a i n s t  a s a t u r a t e d  so lu t ion  of a m-  
m o n i u m  su l fa te  c o n t a i n i n g  solid a m m o n i u m  su l fa te  to 
m a i n t a i n  s a t u r a t i o n .  The  r e t e n t a t e  was  cen t r i fuged  and  
t he  s e d i m e n t  d issolved in a m i n i m u m  vol of de ionized 
water .  Th e  m i x t u r e  was  d ia lyzed  a g a i n s t  deionized wa t e r  
un t i l  t h e  d i a ly sa t e  gave  a c o n d u c t i v i t y  r ead ing  of less t h a n  
10 ~xmhos. Th e  r e t e n t a t e  was  cen t r i fuged  a t  10,000 g for 
10 ra in  an d  t h e  s u p e r n a t a n t  so lu t ion  lyophi l ized.  The  
dr ied  p r o d u c t  was  d isso lved  in de ionized wa t e r  (50 mg/ml ) ,  
s t i r red  for i h a n d  cen t r i fuged  a t  10,000 g for 15 rain.  The  
s u p e r n a t a n t  so lu t ion  was  lyophi l ized.  The  p r o d u c t  was  
d e s i g n a t e d  as c rude  H P G .  

T h e  lyophi l ized  m a t e r i a l  was  d i sso lved  in cold 5 m M  
p o t a s s i u m  p h o s p h a t e  bu f fe r  (pH 6.0) (10 mg/ml ) .  The  
so lu t ion  was  pas sed  t h r o u g h  CM-cellulose c o l u m n  (2.0 • 
25 cm), equ i l ib ra ted  in 5 m M  p o t a s s i u m  buf fe r  (pH 6.0). 
A b s o r b a n c e  of each  f rac t ion  was  m e a s u r e d  a t  278 rim. 
F r a c t i o n s  sh o win g  g rea te r  t h a n  0.05 abso rbance  un i t  
were pooled. T h e  pooled so lu t ion  was  c h r o m a t o g r a p h e d  
on a DEAE-ce l lu lose  c o l u m n  (2.0 • 25 cm). The  c o l u n m  
e lu t ed  s tepwise  w i t h  5, 20, 50 a n d  100 m M  p o t a s s i u m  
p h o s p h a t e  buf fe r  (pH 6.0). A b s o r b a n c e  of each  f rac t ion  
was  measu red .  F r a c t i o n s  showing  g rea te r  t h a n  0.05 ab- 

so rbance  u n i t  were pooled a nd  d ia lyzed  a g a i n s t  deion-  
ized water .  The  r e t e n t a t e  was  cen t r i fuged  a t  10,000 g 
for 10 m i n  a nd  t he  s u p e r n a t a n t  lyophi l ized.  The  biologic- 
a l ly  ac t ive  f rac t ions  f rom D EA E-c e l l u lo se  c h r o m a t o -  
g r a p h y  were d i sso lved  ill 50 m M  p h o s p h a t e  buffer  (pH 

Assay of human placental golladotropin 

Samples Total dose Average uterine wt. Ovarian 
administered (~xg) (ing) hemorrhages 

HCG 1.5 12.3 0 
1.9 15.3 0 
3.8 19.7 0 
7.7 22.5 4 (6) 
9.6 25.3 4 (4.) 

HPG-II-B 3 8.1 0 
10 12.7 0 
50 30.5 0 
78 17.1 l 

252 16.7 1 
390 20.4 1 

1722 25.1 2 

HPG-III-A 4 7.6 0 
12 7.5 0 
19 10.1 0 
35 10.9 0 
94 21.6 0 

106 19.9 0 
531 45.0 0 

2559 37.3 0 

HPG-III-B 5 7.4 0 
25 11.8 0 
58 23.6 0 

125 36.1 0 
291 34.9 0 
624 16.5 1 

1452 19.9 3 

Each group consisted of 3 mice or more (given in parenthesis). See 
text for designation of HPG-II-B, HPG-III-A, and HPG-III-B. The 
amount of HCG was calculated by multiplying the units used with the 
factor 1.279. Mean uterine wt. of control untreated mice was 8.0 -~ 
2.9 mg. 

1 A. ALBERT, Endocrinology 29, 1504 (1969). 
S. S. I{OIDE, Proc. Soc. exp. Biol. Med. 132, 1137 (1969). 
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Fig. 1. Chromatography of crude HPG on DEAE-eellulose 
column. A 500 mg sample of crude HPG dissolved in 50 ml of 
0.005 M potassium phosphate buffer, pH 6.0, was applied to a 
CM-cellulose column (2.5 • 12 era) equilibrated with the same 
buffer. Fractions showing absorbance greater than 0.05 unit 
were pooled (92 ml). The pooled fraction was applied to a 
DEAE-cellulose column (2.5 • 12 cm) equilibrated in the same 
buffer. Elution was started with 0.005M phosphate buffer, 
pH 6.0, and changed to 0.02, 0.05, and 0.1 M phosphate 
buffer, pH 6.0. 
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7.5) (100 mg/ml)  and  cent r i fuged .  The  s u p e r n a t a n t  so lu t ion  
was p laced  on  a S e p h a d e x  G-100 co lumn  (2.5 • 180 cm) 
a n d  e lu ted  w i t h  50 m M  p o t a s s i u m  buf fe r  (pH 7.5). 
A b s o r b a n c e  of each  f r ac t ion  was measu red  a t  278 nm.  
F rac t i ons  compos ing  a peak  were pooled a n d  d ia lyzed 
aga ins t  de ionized  water .  The  r e t e n t a t e  was cen t r i fuged  
a t  10,000 g for 10 min.  The  s u p e r n a t a n t  so lu t ion  was 
lyophi l ized.  

The  ave rage  yie ld  o f  c rude  H P G  f rom h u m a n  t e r m  
p l a c e n t a  b y  t he  descr ibed  p rocedure  r anged  f rom 6 0 -  
240 m g  of lyophi l ized  powder  per  100 g (wet wt.)  of t issue.  
W h e n  c rude  H P G  was f r a c t i o n a t e d  on  DEAE-ce l lu lose ,  
b iological ly  ac t ive  m a t e r i a l  was e lu ted  w i t h  20 and  50 m M  
p h o s p h a t e  buffer  (pH 6.0) a n d  des igna ted  as H P G - I I  
and  I I I ,  r e spec t ive ly  (Figure  1 and  T a b l e ) .  Occas ional  
f rac t ions  e lu ted  w i t h  100 m M  p o t a s s i u m  p h o s p h a t e  buf fe r  
(pH 6.0) possessed biological  ac t iv i ty .  Mater ia l s  e lu ted  
s u b s e q u e n t l y  w i t h  0.5 and  1.0 M NaC1 did  no t  possess a n y  
biological  ac t iv i ty .  

H P G - I I  and  I I I  were pur i f ied  b y  gel f i l t r a t ion  on  Sepha-  
dex G-100 (Figure 2). Two peaks  were o b t a i n e d  a n d  
d e s i g n a t e d  as A a n d  B. H P G - I I I - A  a n d  t3 a n d  H P G - I I - B  
a d m i n i s t e r e d  to i m m a t u r e  mice  induced  a n  increase  in  
u t e r ine  we igh t s ;  whereas  H P G - I I - A  did  n o t  (Table).  
H P G - I I - B  a n d  H P G - I I I - B  a t  h igh  doses i nduced  ova r i an  
h e m o r r h a g e s  (Table) and  o v u l a t i o n  (Figure 3). H P G - I I I -  
A was recycled t h r o u g h  S e p h a d e x  G-100. The  a d m i n i s t r a -  
t ion  of recycled H P G  to i m m a t u r e  mice (128 a n d  239 [xg/ 
mouse)  i nduced  increase  in u te r ine  weights .  O v a r i a n  
h e n m r r h a g e s  were obse rved  in 1 o u t  of 3 m i c e .  

Recycled  H P G  sub jec t ed  to disc e lec t rophores i s  on  
po lyac ry l amide  gel ~,4 s epa ra t ed  in to  1 m a j o r  and  2 to  3 
m i n o r  bands .  Since t h e  biological  p o t e n c y  of H P G  was 
cons ide rab ly  less t h a n  t h a t  of HCG (Table),  one of t h e  
m i n o r  b a n d s  m i g h t  be  t he  biological ly  ac t ive  m a t e r i a l  
r a t h e r  t h a n  t he  m a j o r  b a n d .  

The  p re sen t  f ind ing  t h a t  H P G  a d m i n i s t e r e d  to  i m m a t u r e  
mice  induced  o v a r i an  h e m o r r h a g e s  an d  ovu l a t i on  suppor t s  
t h e  c o n t e n t i o n  t h a t  H C G  possessed in t r ins ic  FSH- l ike  
p r o p e r t y  1. The  i so la t ion  of 2 f rac t ions  w i t h  biological  
a c t i v i t y  on  gel f i l t r a t i on  suppor t s  the  r epo r t  of ASHITAI4A 5 
t h a t  2 t ypes  of g o n a d o t r o p i n  exis t  in  h u m a n  p lacenta .  
One possessed LH- l ike  an d  the  o t h e r  F S H - l i k e  ac t iv i t ies  ~. 
F u r t h e r  pur i f i ca t ion  of I-IPG is be ing  car r ied  o u t  to  resolve 
def in i t ive ly  w h e t h e r  or n o t  v a r i a n t s  Of H P G  exis t  an d  t h a t  
one of t h e m  possessed p r inc ipa l ly  L H  or FSH- l ike  ac t iv i ty .  
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Fig. 2. Gel filtration of HPG on Sephadex G-100. Fractions II (171 rag, 
left) and III  (161 rag, right) from DEAE-cellulose column were dis- 
solved in 1 ml of 0.05M phosphate buffer, pH 6.0, and applied to a 
column of Sephadex G-100 (2.5 • 180 cm). The column was eluted 
with the same buffer. Void volume was 272 ml. Fractions of 6.5 ml 
per tube were �9 

Fig. 3. Ovum in oviduct of immature mouse following the administra- 
tion of 1722/*g of HPG. • 101. 

Zusammen/assung. Gonado t rop in ,  du rch  F~ l lung  m i t  
Ace ton  u n d  A m m o n i u m s u l f a t  aus  mensch l i che r  P l a c e n t a  
(HPG)  isol ier t  u n d  d u r c h  C h r o m a t o g r a p h i e  a n  CM- u n d  
DEA-Cel lu lose  sowie d u r c h  Gel f i l t r a t ion  a n  Sephadex  
G-100 gereinigt ,  e rgab  F r a k t i o n e n ,  die in h o h e r  Dosis bei  
j u n g e n  M/iusen B l u t u n g e n  im Ova r  hervorr ie fen ,  was  
zeigt,  dass  G P H  eine FSH-Ahnl i che  W i r k u n g  bewirk t .  
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