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The Effect of Clomiphene and Cyclofenil upon Pituitary LH and Hypothalamic LH'Releas ing-Factor  
Content in the Female Rat 

Clomiphene ( 1-p-(fl-diethylaminoethoxy)-phenyl-1, 2- 
diphenyl-2-chlore thylene)  has been shown to  be a p o t e n t  
s t imula to r  of ovula t ion  in the  anovu la to ry  w o m a n  and  
also in tile female  rat ,  which  has been  m a d e  anovu la to ry  
by  induc t ion  of p seudopregnancy  or pe r s i s t en t  oes t rous  ~, 2. 
Clomiphene c i t ra te  a was found to  inh ib i t  the  b ind ing  of 
rad ioac t ive  oest radiol  by  slices of h u m a n  m y o m e t r i u m  
and r abb i t  uteri ,  and  also to inh ib i t  t he  b ind ing  of 
oest radiol  to  specific receptor  pro te ins  in the  soluble 
f rac t ion  of u te r ine  homogena tes  f rom r abb i t  uter i  ~. As 
only ~/~00 of the  dose of c lomiphene  was needed to p r ev en t  
the  up take  of 6, 7-3H-oestradiol by  the  p i tu i t a ry  as com- 
pared  to  the  hypo tha l amus ,  i t  was p roposed  by  KATO 
et  al. 5 t h a t  the  p i tu i t a ry  gland was the  p r ima ry  site of 
act ion.  An inh ib i to ry  effect  of c lomiphene  upon proges- 
t e rone  synthes is  in h u m a n  corpus lu teum slices incuba ted  
in v i t ro  was descr ibed by  HAMMERSTEIN 6, and  considered 
to be an indica t ion  of the  ovary  being the  t a rge t  organ of 
c lomiphene  action.  Recen t  s tudies  indicated,  however ,  a 
h y p o t h a l a m i c  effect  of c lomiphene,  .as i.v. appl ied 
c lomiphene  was shown to induce a dose -dependen t  de- 
crease of h y p o t h a l a m i c  F S H - R F  and a c o n c o m i t a n t  in- 
crease of p la sma  F S H  7. 

The presen t  s t u d y  was concerned wi th  the  effects  of 
c lomiphene  upon  the  h y p o t h a l a m i c  con t en t  of L H - R F  
and the  p i t u i t a ry  con ten t  of LH. Since cyclofenil  8 (Bis- 
(p-ace toxyphenyl ) -cyc lohexi l idene-methane)  was found  to  
affect  p la sma  F S H  and  h y p o t h a l a m i c  F S H - R F  in the  
same m anne r  9, the  effect  of th is  c o m p o u n d  was also 
s tudied.  

Materials and methods. Female  Wis ta r  ra t s  of 180- 
200 g body  weight  kep t  under  s t anda rd  condi t ions  were 
oophorec tomized  4 weeks pr ior  to the  in ject ion of the  t e s t  
compounds .  To assure ce r t a in ty  of vaginal  anoestrous,  
vaginal  smears  were pe r fo rmed  dur ing the  last  7 days  
pr ior  to  the  exper iments .  On day  3 and 2 before t he  injec- 
t ion of the  compounds ,  the  p i tu i ta r ies  were blocked by 
in ject ion of 50 vg of oestradiol  and 25 mg of proges terone  
s.c. per  day. 

Clomiphene c i t ra te  was used as an aqueous  solution. 
Cyclofenil was dissolved in p ropylene  glycole as de- 
scr ibed before 9. The dissolved tes t  subs tances  were 
in jec ted  into a tai t  vein. 5 an imals  were used per  dose 
level. Doses are expressed as the  weigh t  of t he  com- 
pounds  admin is te red  to each rat.  

Fol lowing the  inject ion of cyclofenil,  t he  animals  were 
sacrificed af ter  30 Inin. W h e n  c lomiphene  was used, the  
assays were pe r fo rmed  af ter  2 h, since a t  t h a t  t inm the  
effect  was found to be more  p ronounced  t h a n  af ter  
30 min.  

Af ter  sacrifice the  pi tu i tar ies  and h y p o t h a l a m i  were re- 
moved  at  once. The la t t e r  were immed ia t e ly  ex t rac ted ,  
while the  p i tu i tar ies  were placed in ace tone  and  s tored  
unti l  fu r ther  process ing at  -- 18 ~ H y p o t h a l m i c  ex t rac t s  
were p repa red  according to the  me thod  descr ibed by  
I{AMIREZ et al. z~ 

The p i tu i t a ry  L H  con ten t  was measured  by  a modif ica-  
t ion of the  m e t h o d  descr ibed by  PARLOW 11, t he  detai ls  
of which  have  been  repor ted  elsewhere ~2. E a c h  assay ra t  
received 0.15 mg of p i tu i t a ry  powder  suspended  in 1.5 ml 
of Ringer ' s  solut ion i.v. The L H - R F  con ten t  of the  
h y p o t h a l a n m s  was de t e rmined  by  the  m e t h o d  of 
RAMIREZ et al. 1~ The pooled h y p o t h a l a m i c  ex t rac t s  were 
in jec ted  into groups  of 3-4 recipient  rats,  which had  been 
spayed  and blocked wi th  oes t rogen and  progesterone.  
L H - R F  was measured  as a func t ion  of the  p i t u i t a ry  LH-  
deple t ion  in t he  recipient  rats.  

A so lven t - t r ea t ed  group compr is ing  6 animals,  and  a 
second group the  animals  of which  were t r e a t ed  wi th  2 IU  
HCG la, were run  wi th  each exper iment .  The values  are 
given as group means  ~ SEM ~. The s ignif icance of dif- 
ferences was ca lcula ted  by  S t u d e n t ' s  t-test ,  or by  analysis  
of variance.  

A s t a n d a r d  curve  using HCG had  been  establ ished,  
which  p roved  the  assay to be l inear on a semi-log scale 
in the  range used in th is  s tudy.  

Results and discussion. The results  of the  p resen t  s t u d y  
are summar ized  in the  Figure  and  in the  Table.  There  was  
no s ignif icant  change of p i t u i t a ry  L H  as co mp a red  wi th  
u n t r e a t e d  controls  when  10 ~.g/rat of c lomiphene  were inj ec- 
ted,  b u t  the  appl ica t ion  of 25 Izg/rat was followed b y  a 
s ignif icant  decrease (p < 0.01). W h e n  the  dose was raised to 
50 ~zg/rat, the  p i tu i t a ry  L H  co n t en t  was found to be h igher  
and  to equal  the  level found  af ter  admin i s t r a t i on  of 10 ~zg/ 
rat .  No change  was  seen af ter  fu r ther  increases of dosage to 
100 and 200 ~xg/rat, respect ively.  Similar  changes  were 
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Effect of clonfiphene citrate and of cyclofenil upon pituitary LH in 
oophorectomized, oestrogen-progcstcrone blocked rats. LH was 
measured by the method of PARLOW n. Each point represents the 
mean value of 5 animals. Vertical bars denote standard error of the 
mean. A f a l l  of O.D.500 represents a fall in pituitary LH. For further 
details of experimental technique refer to text. fl), mean pituitary 
LH • SEM of oophorectomized, unblocked rats. 
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found  when  the  h y p o t h a l a m i c  L H - R F  was de te rmined ,  
which also showed a s ignif icant  decrease (p < 0.05) a t  t he  
dose of 25 ~g/rat.  

A more  p ronounced  effect  was seen when  cyclofenil  
was  used. This compound  was in jec ted  in doses ranging  
f rom 100 to  600 tAg/rat. I t  was found  t h a t  the  in ject ion 

The effect of clomiphene citrate and of cyclofenil upon hypothalamic 
LH-RF content in the oophorectomized, oestrogen-progesterone 
blocked rat 

Treatment Dose No. of O.D.500 
(tAg/rat) rats (mean • SEM) 

Clomiphene citrate 0 5 0.144 22 0.007 
10 5 0.132 2= 0.014 
25 5 0.159 • 0.002 ~ 
50 5 0.115 =i= 0.006 �9 

Cyelofenil 0 6 0.171 ~2 0.011 
100 6 0.180 ~= 0.016 
300 6 0.193 2= 0.013 
500 6 0.214 ~- 0.007 

Castrated, unblocked 
animals 0 6 0.230 :L 0.014 

Significant against solvent control (p < 0.05). LH was measured 
according to PARLOW 11, LH-RF by the method of RAMIREZ et al. 1~ 
The pooled hypothalamic extracts were injected into 3 recipient 
rats]dose and their pituitary LH content was determined. A rise of 
O.D.a00 indicates a fall in hypothalamie LH-RF. For experimental 
details refer to text. An analysis of variance of the results obtained 
with eyclofenil revealed significance at the 5% level. 

of increasing amo u n t s  of th is  c o m p o u n d  resul ted in a 
s t ra ight - l ined  fall (semi-log scale) of bo th  p i tu i t a ry  LH 
and of hypo tha la ln ic  L H - R F  conten t .  An analysis  of 
var iance revealed the  decrease of b o t h  p i tu i t a ry  LH 
(P  < 0.01, N = 7) and of h y p o t h a l a m i c  L H - R F  (P  <0.05 ,  
N -- 5) to  be significant.  

The results  of th is  s t u d y  show unequivocal ly  t h a t  b o t h  
ovula t ion  inducers  tes ted affect  p i t u i t a ry  L H  and  hypo-  
tha lamic  L H - R F  ill the  expe r imen ta l  model  used. I t  was 
also found t h a t  the  act ions of c lomiphene  and of cyclo- 
fenil upon  L H  and  L H - R F  differed considerably  f rom the  
effects  previously  observed on F S H  and F S H - R F ~ ,  9. 
This  indica tes  clearly t h a t  t he  modes  of act ion of these  
compounds  in respect  to LH-re lease  are not  ident ical  
w h e n  tes ted  under  the  p resen t  expe r imen ta l  condit ions.  

Zusammenfassung.  Der Ef fek t  von Clomifenhydrogen-  
c i t ra t  und yon Cyclofenil auf  den  LH-Geha l t  der  H y p o -  
physe  und den L H - R F - G e h a l t  des H y p o t h a l a m u s  wurde  
an kas t r ie r ten ,  weibl ichen R a t t e n  un te rsuch t ,  die mi t  
0 s t r ad io l  und Proges te ron  blockiert  worden waren.  
W~thrend die In jekt ion  von Cyclofenil im Dosisbereich 
von  100 bis 600 tAg/Tier zu e inem Abfall  yon  sowohl L H  
als auch L H - R F  fiihrte, k o n n t e  bei  Verabre ichung  yon  
Clomifen nur  bei  der  Gabe yon  25 tAg/Tier eine s ignif ikante  
H e r a b s e t z u n g  yon L H  und  L H - R F  beobach t e t  werden.  

H.-D.  TAUBERT, R. KESSLER, 
G. BUSCH and  H.-J .  WERNER 
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Vitellogenesis in Bidderian Oocytes After Diethylstilbestrol Dipropionate Treatment on Bufo bufo 
Adult Males 

The prob lems  abou t  sexual i ty  of Bu/onidae are com- 
p l ica ted  by  the  presence,  near  the  normal  gonad,  of a 
charac ter i s t ic  s t ruc tu re :  t he  Bidder ' s  organ, which  in 
early larval  s tages a lways develops as a r ud imen ta l  ovary,  
b o t h  in the  male and  female  genotypes ,  and  which  per-  
sists  in all t he  adul t  males  and  in some adu l t  females.  

B idder ' s  organ oogenesis has  to  be referred to  as ' abor-  
t ive '  because the  diplotenic  oocytes,  unable  to accumula te  
yolk, degenera te  a t  t h e  end  of t he  I I  g rowth  per iod  
(previtellogenesis) 1. Only af ter  tes t is  ablat ion,  the  Bidder ' s  
organ becomes  an act ive  o v a r y  in t he  space of 2-7 years  3. 

T h e  a im of th is  pape r  is to  p resen t  p re l iminary  resul ts  
of research work  in which  we have  approached  the  pro-  
b lem of endocr ine  factors  concerning the  abor t ive  
b idder ian  oogenesis. 

Material and methods. In  March 1968 we admin i s t e red  
a syn the t i c  oestrogen,  t he  d ie thyls t i lbes t ro l  d ip rop iona te  
(DSD), on Bu/o bu/o adul t  males  in fo rm of subcu taneous  
i m p l a n t  of a 25 mg  solid tab le t .  We have  chosen th is  w a y  
of admin i s t r a t i on  of D S D  because the  t ab l e t  is ve ry  
slowly adsorbed  in t he  per iod of several  months .  

According  to t he  indica t ions  on the  b idder ian  oogenesis  
ob ta ined  in our  p r eceden t  research work  s , we have  killed 
some spec imens  of cont ro l  and  t r e a t ed  groups,  1, 5 ,  9 
m o n t h s  af ter  the  admin i s t r a t i on  of syn the t i c  oestrogen.  

Results and discussion. The histological  s tudy  of tes tes  
proves  tha t ,  unt i l  the  end of t he  exper iment ,  b o t h  in t he  
contro l  and  in the  DSD t r e a t e d  animals,  the  spe rma to -  
genesis goes o n  normally,  since we have  always found all 
t he  s tages of spermatogenes i s  (spermatogonia ,  spe rma to -  
cytes,  spermat ides ,  spermatozoa) .  

On the  cont rary ,  the  histological  s tudy  of B idder ' s  
organs  has given some in te res t ing  differences be tween  the  
contro l  an imals  and the  t r e a t ed  ones. 

I n  spring, B idder ' s  organs, b o t h  in t he  control  and  in the  
t r ea ted  group, show a lot  of diplotenic  oocytes,  p ro v i ded  
w h i t h  l a m p b r u s h  chromosomes ,  engaged in the  previ te l -  
logenet ic  I I  g rowth  per iod;  more  increased oocytes,  
unable  to  accumula te  yolk, as usually,  degenerate .  

In  summer ,  t he  Bidder ' s  organs  of control  animals  show, 
as in spring, d iplotenic  oocytes  a t  d i f ferent  s tages of t he  
I I  g rowth  per iod and several  degenera t ing  oocytes.  O n t h e  
cont rary ,  the  B idder ' s  organs  of DSD t rea ted  animals  are 
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