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Table 2. Mean testis, epididymus and seminal vesicle wights in sham-0perated and vasectomized mice 

1397 

Treatment Mean testis Mean seminal vesicle 
weight i SE (mg) + coagulating gland 

weight :t: SE (rag) 

Mean epididymus 
weight :~ SE (rag) 

Experiment 1 Sham 103.44 -4- 5.25 371.33 -4- 13.82 44.02 ! 1.49 
Vasectomized 94.55 -t- 3.78 340.80 q- 11.81 *54.84 4- 3.48 

Experiment 2 Sham 102.39 i 4.31 314:09 -4- 28.22 38.67 • 1.17 
Vasectomized 98.16 -t- 4.79 313.75 :~= 31.26 *65.59 -4- 3.97 

*p < 0.01. 

Materials and methods. This  s t u d y  was pe r fo rmed  us ing  
a d u l t  ma le  mice of t h e  r a n d o m  bred  Q s t ra in .  B i l a t e ra l  
v a s e c t o m y  was  car r ied  ou t  u n d e r  N e m b u t a l  anaes thes i a  
us ing  a v e n t r a l  app roach .  The  vas  deferens  was cu t  be- 
t w e e n  single p r o x i m a l  a n d  d i s ta l  l iga tu res  p laced  approx i -  
m a t e l y  5 m m  apa r t .  I n  t he  s h a m  ope ra t i on  t he  vas  def- 
rens  was mobi l i zed  w i t h  a pa i r  of forceps b u t  n o t  in te r -  
rup ted .  The  an ima l s  were res ted  for 2 weeks fol lowing t he  
o p e r a t i o n  before  t h e  r e c o m m e n c e m e n t  of m a t i n g  tr ials .  
I n  o rder  to  record  co i ta l  f r equency  t he  males  were p laced 
in s epa ra t e  cages t o g e t h e r  w i t h  4 n o r m a l  a d u l t  females  of 
t he  s ame  s t ra in .  These  females  were s u b s e q u e n t l y  checked  
da i ly  for  t he  presence  of vag ina l  plugs.  As soon as an  
a n i m a l  h a d  been  m a t e d  she was r e m o v e d  f rom t h e  cage 
a n d  rep laced  b y  a n o t h e r  female.  A t  t he  end  of t he  exper i -  
m e n t  t he  males  were kil led b y  cerv ica l  d is loca t ion  and  
t h e i r  tes tes ,  e p i d i d y m e s  and  semina l  vesicles r emoved ,  
c leaned  and  weighed.  2 e x p e r i m e n t s  were pe r fo rmed  
wh ich  dif fered on ly  in t h e  d u r a t i o n  of t he  pre-  and  pos t -  
ope ra t i ve  periods.  T he  s ignif icance of t he  resu l t s  was  as- 
sessed b y  t h e  ana lys i s  of va r i ance .  

Results and discussion. The  coi ta l  f requencies  ( n u m b e r  of 
females  m a t e d  in each  10-day-per iod)  obse rved  in ex- 
p e r i m e n t s  1 and  2 are p r e sen t ed  in t ab l e  1. The  pre-  and  
pos t -ope ra t i ve s  scores obse rved  for t he  vasec tomized  ani-  
mals  a n d  t he  pos t -ope ra t i ve  scores recorded  for t he  sham-  
ope ra t ed  and  va sec tomized  groups  were n o t  s ign i f i can t ly  
d i f f e ren t  f rom each  o ther .  Test is  and  semina l  vesicle 
weigh ts  ( table  2) were s imi la r ly  n o t  inf luenced  b y  vasec-  
t omy ,  a n d  no s ign i f i can t  cor re la t ion  was obse rved  be- 
tween  tes t i s  we igh t  a n d  coi ta l  f r equency .  I n  con t ras t ,  epi- 
d i d y m u s  we igh t  showed  a h igh ly  s ign i f ican t  increase  (p 
< 0.01) fol lowing v a s e c t o m y  ( tab le  2), a p p a r e n t l y  as the  
resu l t  of f luid accumula t i on .  
The  resu l t s  o b t a i n e d  in these  e x p e r i m e n t s  ind ica te  t h a t  
male  sexual  a c t i v i t y  is no t  in f luenced  b y  vasec tomy,  
t h e r e b y  conf i rming  t he  cl inical  da ta .  The  m e a s u r e m e n t  
of coi ta l  f r equency  would  seem a p a r t i c u l a r l y  useful  t e s t  
of sexua l  a c t i v i t y  in  a n u m b e r  of o t h e r  con tex t s ,  such  as 
assessing t he  inf luence  of an t i - and rogens ,  oes t rogens  or 
p roges te rones  on male  sexual  func t ion ,  a n d  m a y  p rov ide  
more  m e a n i n g f u l  i n f o r m a t i o n  t h a n  t h e  de ta i l ed  ana lys i s  
of coi ta l  behav iour .  
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Summary. H e m i g o n a d e c t o m y  in 9-day-old  female  r a t s  r e su l t s  in  a d ras t i c  increase  in the  we igh t  a n d  t he  n u m b e r  of 
H C G - b i n d i n g  si tes of t h e  r e m a i n i n g  o v a r y  d u r i n g  f u r t h e r  deve lopmen t .  However ,  on  a pe r  m g  basis  of o v a r i a n  weight ,  
t h e  n u m b e r  of HCG-recep to r s  is iden t i ca l  in h e m i c a s t r a t e d  a n d  con t ro l  rats .  

I n  t he  a d u l t  r a t  a f te r  un i l a t e r a l  ova r i ec tomy ,  t he  o the r  
o v a r y  enlarges  ( ' c o m p e n s a t o r y  h y p e r t r o p h y ' )  3-5. E v e n  
a f t e r  r e m o v a l  of one o v a r y  and  a ha l f  t he  r e m a i n i n g  
o v a r i a n  f r a g m e n t  has  been  found  to  h y p e r t r o p h y  to  t he  
we igh t  of one  o v a r y  in con t ro l  rats6.  T he  m o s t  f avou red  
h y p o t h e s i s  to  exp la in  c o m p e n s a t o r y  h y p e r t r o p h y  is t h a t  
t he  t r a n s i e n t  decrease  in b lood s te ro id  levels f rom r e m o v a l  
of one o v a r y  reduces  the  nega t i ve  f eedback  effect  of t he  
s te ro ids  a n d  t h e r e b y  t r iggers  an  increase  in g o n a d o t r o p h i n  
secre t ion  of t h e  p i t u i t a r y  ~-n. Th i s  increase  causes  t he  
r e m a i n i n g  o v a r y  to increase  in size a n d  sec re to ry  ac t iv i ty .  
Accord ingly ,  oes t rad io l  or  oestr iol  t r e a t m e n t  of t he  he-  
m i o v a r i e c t o m i z e d  r a t  p r e v e n t s  t he  c o m p e n s a t o r y  o v a r i a n  
h y p e r t r o p h y  9, 12. 

This work was supported in part by the Deutsche Forschungs- 
gemeinsehaft (SFB 46). Purified HCG was a gift of Schering AG, 
Berlin-West. We thank Mrs Margarete Lindig for assistance and 
Mrs Ursula Frigewski for secretarial help, 

1 Address reprint request to JWS, Universit~ts-Frauenklinik, 
Hugstetterstrasse 55, D-7800 Freiburg, Federal Republic of 
Germany, /3RD. 

2 Present address: Institut fiir Humangenetik der Universit~it, 
Nikolausberger Weg 5a, D-3400 G6ttingen, BRD. 

3 J. Slonaker, Am. J. Physiol. 81,620 (1927). 
4 C. Heller, E. Heller and E. Sevringhaus, Endocrinology 30, 

309 I1942). 
5 N.B. Schwartz, Biol. Reprod. 10, 236 (1974). 
6 R.D. Peppler, Experientia 31, 243 (1975). 
7 B. Benson, S. Sorrentino and J. S. Evans, Endocrinology 8J, 

369 (1969). 
8 B . E .  Howland and K. R. Skinner, J. Reprod. Fert. 32, 501 

(1973). 
9 V.D. Ramirez and C. H. Sawyer, Endoerinol0gy 94, 475 (1974). 
10 R. Welschen and J. Dullaart, J. Endocr. 63, 421 (1974). 
11 R.J .  Remstein and S. Sorrentino, Jr, J. Repro& Fert. 48, 237 

(1976). 
12 D. Petersen, R. Edgren and R. Jones, Am. Zool. 2, 547 (1962). 



1398 Speeialia EXPERIENTIA 33/10 

Binding of 125I-labelled HCG by ovarian homogenates from hemiovariectomized and control rats at various stages of development tested 
in the range of 2 to 70 ng of free hormone 

Age Number of binding sites Dissociation constants Number of binding sites Ovarian weight 
(days) (mol/mg wet weight (mol/ovary (mg) 

[ • 101~]) (KD [ • 101~ [ • 1015]) 

Hemiovari- Controls Hemiovari- Controls Hemiovari- Controls Hemiovari- 
ectomized rats ectomized rats ectomized rats ectomized rats 

Controls 

20 4.20 4.69 5.62 5.80 36.33 25.51 8.65* 4- 1.02 5.44 :t: 1.02 
26 6.51 6.43 5.32 5.62 106.31 57.36 16.33"* 4- 1.01 8.92 4- 1.03 
32 8.40 9.30 5.25 5.69 287.28 209.25 34.20* 4- 3.54 22.50 4- 3.29 

For comparison of ovarian weight between experimental and control animals the t-test was done. *0.001 > ~ 0.0001, *'0.0001 > ~. Mean 
values =k SE are included. 

In  t he  p r e p u b e r t a l  female  ra t ,  t h e  effect  of h e m i o v a r i -  
e c t o m y  has  been  s tud ied  b y  Ojeda  and  R am i r ez  la. H emica -  
s t r a t i o n  of 10-day-old  r a t s  r e su l t ed  in a s igni f icant  ova r i an  
h y p e r t r o p h y  on ly  10 days  a f te r  t he  opera t ion .  I n  c o n t r a s t  
to  a d u l t  ra t s ,  in  t h e  i m m a t u r e  r a t s  h e m i o v a r i e c t o m y  is 
n o t  fol lowed b y  a n  increase  in p l a s m a  g o n a d o t r o p h i n  con-  
cen t r a t ion .  Since t h e  effect  of t he  g o n a d o t r o p h i n s  on to  t h e  
o v a r y  is m e d i a t e d  b y  specific m e m b r a n e - b o u n d  gonado-  
t r o p h i n  receptors ,  one m i g h t  specula te  t h a t  in  t he  im- 
m a t u r e  female  r a t  t h e  c o m p e n s a t o r y  h y p e r t r o p h y  of t he  
r e m a i n i n g  o v a r y  a f t e r  h e m i o v a r i e c t o m y  is due  to  a n  
increase  of t h e  n u m b e r  of r ecep tors  pe r  o v a r i a n  cell, a n d / o r  
due  to  an  increase  of t h e  a f f in i ty  of t he  o v a r i a n  gonado t ro -  
p h i n  receptors .  To t e s t  these  possibi l i t ies ,  we s tud ied  t he  
b ind ing  of h u m a n  chor ionic  g o n a d o t r o p h i n  (HCG) to  t h e  
ovar ies  of con t ro l  a n d  h e m i o v a r i e c t o m i z e d  i m m a t u r e  
r a t s  d u r i n g  sexua l  m a t u r a t i o n .  

Mater ia l  and methods. The  an i m a l s  used in th i s  e x p e r i m e n t  
were ra ised  in t he  a n i m a l  q u a r t e r s  of our  i n s t i t u t e  a n d  
be long  to t he  SIV-50 r a t  s t ra in .  28 r a t s  were h e m i o v a r i -  
ec tomized  ( r ight  ovary)  u n d e r  e the r  anes thes i a  a t  9 days  
of age. 26 an ima l s  were selected f rom t he  same  l i t t e r s  
and  se rved  as controls .  1 h pos t - surgery ,  t h e  y o u n g  were 
r e t u r n e d  to t h e i r  mo the r s .  All  t he  an ima l s  were housed  
in a i r - cond i t ioned  a n d  l igh t -con t ro l l ed  a n i m a l  rooms  
( l ight  pe r iod  f rom 6 a .m .  to  9 p .m. ) ,  A n i m a l s  to  be  ki l led 
a f t e r  20 days  of age were w e a n e d  on t he  20 th  day.  O v a r i a n  
H C G - b i n d i n g  was d e t e r m i n e d  in ope ra t ed  and  con t ro l  r a t s  
a t  d a y  20, 26 a n d  32 of age. 

A t  a u t o p s y  o v a r i a n  we igh t s  were recorded  and  h is to logica l  
sect ions  of t he  ovar ies  r e m o v e d  were per formed.  Our  ex- 
p e r i m e n t a l  p rocedu re  used  for t h e  d e m o n s t r a t i o n  of HCG-  
b i n d i n g  to  o v a r i a n  h o m o g e n a t e s  ha s  been  descr ibed  in 
de ta i l  r ecen t ly  14,15. Specific r a d i o a c t i v i t y  of t he  12H-la- 
bel led H C G  (biological  a c t i v i t y :  11,000 I U / m g )  was 30-50 
~Ci/~zg. The  ovar ies  r e m o v e d  were homogen ized  1 :10  
(w/v) in cold Tris-HC1 buf fe r  (0.04 moles/l ,  p H  7.4 con-  
t a i n i n g  MgSO 4 0.005 moles/l)  a n d  s u b s e q u e n t l y  cen t r i -  
fuged a t  100 • g for  20 rain.  Al iquo t s  of t he  s u p e r n a t a n t  
co r r e spond ing  to 5 m g  t i ssue  we t  we igh t  were i n c u b a t e d  
in dup l i ca t e  in  t h e  h o m o g e n i z a t i o n  buf fe r  c o n t a i n i n g  0 .1% 
b o v i n e  s e rum a l b u m i n e  (BSA) and  v a r y i n g  a m o u n t s  of 
label led  and  un labe l l ed  HCG, in a f ina l  v o l u m e  of 1 ml,  a t  
37 ~ for 30 min .  The  r eac t i on  was s t opped  b y  t he  a d d i t i o n  
of i m l  ice-cold buf fe r  a n d  t h e  i n c u b a t e s  were i m m e d i a t e l y  
f i l tered w i t h  suc t ion  t h r o u g h  cellulose ace t a t e  f i l ters  (pore 
size 0.45 tzm, Sar tor ius ,  G6 t t ingen ,  13RD) p rev ious ly  
washed  w i t h  10 ml  4 %  BSA.  T h e n  t h e  f i l ters  were w a s h e d  
w i t h  10 ml  of t h e  cold h o m o g e n i z a t i o n  buf fe r  a n d  t h e  
r a d i o a c t i v i t y  on  t h e  f i l ters  was  c o u n t e d  in a l iquid  sc int i l la-  
t i on  spec t rome te r .  T he  a m o u n t  of specif ical ly b o u n d  

125I-HCG was d e t e r m i n e d  as t he  dif ference be tween  t h e  
r a d i o a c t i v i t y  b o u n d  in samples  c o n t a i n i n g  a 1000fold ex- 
cess of c o m p e t i n g  un labe l l ed  H C G  a t  each  c o n c e n t r a t i o n  
of label led  h o r m o n e  and  in para l le l  samples  w i th  126I- 
H C G  alone.  
Results  and discussion. H e m i o v a r i e c t o m y  in i m m a t u r e  
female  r a t s  resu l t s  in  a c o m p e n s a t o r y  o v a r i a n  h y p e r t r o p h y  
of t he  r e m a i n i n g  ovary .  Whi l e  Ojeda  a n d  Rami rez  1~, 
us ing  r a t s  ope ra t ed  on  t he  l o t h  d a y  of age, obse rved  t he  
f i rs t  d i s t i nc t  increase  of o v a r i a n  size on ly  on t he  25 th  
d a y  of age, in our  r a t s  o p e r a t e d  on  t h e  9 th  day  of age, 
a 1.6 fo ld- increase  of ova r i an  we igh t  was  obse rvab le  as 
ear ly  as t he  20 th  d a y  of age (table).  Th i s  difference in 
o v a r i a n  we igh t  b e t w e e n  con t ro l  and  h e m i o v a r i e c t o m i z e d  
ra t s  r e m a i n e d  c o n s t a n t  the rea f t e r .  Accord ing  to our  
h is to logical  inves t iga t ions ,  t h e  c o m p e n s a t o r y  h y p e r t r o p h y  
in  t h e  i m m a t u r e  female  r a t s  is due  to  a n  increase  of 
m e d i u m  a n d  large follicles c o n c o m i t a n t  w i t h  t he  prol i f -  
e r a t i on  of t h e c a  a n d  g ranu losa  cells (not  shown).  
As can  be  seen f rom the  t ab le ,  o v a r i a n  c o m p e n s a t o r y  
h y p e r t r o p h y  a f t e r  h e m i o v a r i e c t o m y  is a c c o m p a n i e d  b y  a 
s imi lar  increase  in t h e  n u m b e r  of H C G - b i n d i n g  si tes pe r  
ovary .  As c o m p a r e d  w i t h  con t ro l  rats ,  t h e  n u m b e r  of H C G  
recep tors  in  t he  r e m a i n i n g  o v a r y  is increased  1.4fold 11 
days  a f t e r  t he  opera t ion ,  1.9fold 17 days  and  1.4fold 23 
days  a f t e r  t h e  h e m i o v a r i e c t o m y .  However ,  on a pe r  m g  
basis  of ova r i an  weight ,  h e m i o v a r i e c t o m i z e d  and  con t ro l  
r a t s  e x h i b i t  nea r ly  iden t ica l  H C G - b i n d i n g  sites. S c a t c h a r d  16 
ana lys i s  of t he  resu l t s  o b t a i n e d  in con t ro l  and  h e m i o v a r i -  
ec tomized  r a t s  on  the  20th,  26 th  a n d  32nd d a y  of life 
revea l  v e r y  s imi la r  d i ssoc ia t ion  c o n s t a n t s  (Kn) of t he  
r e c e p t o r - h o r m o n e  complex  in b o t h  groups,  n a m e l y  be-  
t w e e n  5.62 a n d  5.80 • 10-I0 M-~ in con t ro l  r a t s  a n d  be-  
tween  5.25 and  5.62 • 10 -10 M -1 in h e m i o v a r i e c t o m i z e d  
ra ts .  F r o m  these  resul ts ,  i t  b e c a m e  e v i d e n t  t h a t  changes  
in t he  n u m b e r  of t he  L H - / H C G - r e c e p t o r s  per  cell, or a n  
a l t e red  h o r m o n e  a f f in i ty  of these  receptors ,  are no t  t h e  
u n d e r l y i n g  causes  for o v a r i a n  c o m p e n s a t o r y  h y p e r t r o p h y  
in i m m a t u r e  r a t s  a f t e r  h e m i o v a r i e c t o m y .  
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