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The Influence of Prolactin on the Activity of Steroid-3fl-ol Dehydrogenase in the Ovaries of the Cichlid 
Fish Aequldens pulcher 

As in mammals ,  the  r ep roduc t ion  and  pa ren ta l  care of 
f ishes is regu la ted  by  hormones ,  b u t  only  a few detai ls  
are known.  E x p e r i m e n t s  wi th  the  Medi t e r ranean  fish 
Crenilabrus ocellatus 1 and  the  t ropical  Cichlid fish S y m p h y -  
sodon aequifasciata axelrodi 2-4 gave some evidence  t h a t  
the re  is an  i m p o r t a n t  h o r m o n a l  cont ro l  sy s t em in these  
animals ,  s imilar  to  t he  lactogenic  h o r m o n e  (prolactin,  
L t H )  in m amm al s .  Espec ia l ly  in the  l a t t e r  species, it is 
possible  to  induce a rb i t r a ry  behav iou r  p a t t e r n s  of pa ren ta l  
care and  changes  in skin and  gonads  by  in jec t ions  of 
m a m m a l i a n  prolact in .  The ques t ion  arises w h e t h e r  L t H  
alone induces  these  effects,  or w h e t h e r  there  is a subordi-  
na t e  ho rmone  gland which  is respons ib le  for  pa ren ta l  care. 
By  ana logy  wi th  m a m m a l s  p ro lac t in  poss ib ly  inf luences  
t he  ova ry  and  induces  t h e  p roduc t i on  of gonada l  hor-  
mones  which  are s te ro ids  in fishes as in m a m m a l s  ~. 

To s t u d y  these  ho rmona l  condi t ions ,  i t  would  be 
necessary  to  re la te  an inc re to ry  func t ion  to  a cer ta in  
histological  s t ruc tu re  of t he  ovary.  BRETSCHNEIDER and  
DUYVENE DE WIT 6 descr ibed i m m a t u r e  t r a n s f o r m e d  eggs 
in t he  o v a r y  of Rhodeus  amarus  - so-called ' co rpora  
a t r e t i ca '  - suppos ing  t h a t  t hese  secrete  a h o r m o n e  which  
l eng thens  the  ovipos i tor  before  spawning .  I t  is now k n o w n  
t h a t  th is  suppos i t ion  is improbable ,  b u t  the  func t ion  of 
these  ' corpora  a t re t i ca '  as an endocr ine  organ  is still  dis- 
cussed by  some authors .  This  func t ion  can only  be 
d e m o n s t r a t e d  if a metabo l ic  s t ep  is avai lable  which  is 
b o u n d  to  endocr ine  funct ions ,  and  if t he  corre la t ion of  
th i s  w i t h  specific inf luences is s tudied.  

The  resul ts  p r e s e n t e d  in th is  p a p e r  m a y  give some 
fu r t he r  ev idence  t h a t  ce r ta in  s t ruc tu re s  in t h e  ovar ies  o f  
fishes are able to  ac t  as endocr ine  glands.  I t  is p r e sumed  
t h a t  - as in m a m m a l s  - a charac te r i s t ic  enzyme  of s teroid  
h o r m o n e  syn thes i s  - steroid-3fl-ol dehyd rogenase  - is 
p r o o f  of t he  fo rma t ion  of gonadal  steroids.  

I n  our  e x p e r i m e n t s  we used 20 female  A equidens pulcher 
with  i m m a t u r e  b u t  wel l -developed ovar ies  (Figure 1). The  
an imals  were d iv ided  in to  5 groups  and  kep t  in sepa ra te  
bas ins  a t  27°C wi th  a 12:12-h pho toper iod .  The  f irs t  
g roup  served  as control ,  i.e. 1 of t he  cont ro l  an imals  was  
sacrif iced a t  t he  same t ime  as the  single t e s t  groups.  On 
the  f irs t  day,  all t e s t  g roups  received an in jec t ion  of 
0.05 IU  ovine (NIH-P-S6) /g  b o d y  weight  in to  the  dorsal  
muscula ture .  The f irs t  t e s t  g roup  was  checked  on the  

n e x t  day,  the  second 1 day  later.  At  the  same t ime,  t he  
2 remain ing  groups  received fu r the r  in jec t ions  of 0.05 IU  
L t H / g  body  weight .  They  were sacrificed on the  following 
2 days.  

The ova ry  of t he  one  side was  e m b e d d e d  in pa ra f f in  
af ter  f ixat ion in ]3ouiN's fluid and  cu t  in to  7-t~ sect ions.  
They  were s ta ined  a l t e rna t e ly  wi th  a l d eh y d e  fuchsine  
(GOMORI)-GOLDNER a n d  wi th  m e t h y l e n e  blue accord ing  
to  PISCHINGER 7 for e s t ima t ion  of RNA.  Thereaf te r ,  t he  
sect ions were p h o t o g r a p h e d  and  the  size of the  nuclei 
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Fig. 2. Histochemical localization of the activity of steroid-3fl-ol 
dehydrogenase in the ovary of an untreated control fish. 

Fig. 1. Histological demonstration of the developmental stage of 
the ovaries used in our experiments. 

Fig. 3. Histochenfical localization of the activity of steroid-3fl-ol 
dehydrogenase in the ovary of all experimental fish, treated twice 
with 0.05 IU ovine LtH/g body weight, 3 days after the first 
injection. 
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was es t imated  wi th  Zeiss par t ic le  size analyzer .  The  ova ry  
of  the  o the r  side was dehydra ted  wi thou t  any  f ixat ion in 
po lye thy lene  glycol 1000, embedded  in the  same sub- 
s tance s and cu t  into 10-tz sections which were incuba ted  
according to WATTENBERG 9. Fo r  control  o f ' the  specif ici ty 
of the  enzyme,  some sections were a t  t imes  incuba ted  
wi thou t  subs t ra te  (dehydroepiandrosterone) .  

I n  t h e  i m m a t u r e  ova ry  of A. pulcher (controls and o ther  
un t r ea t ed  fishes) there  is l i t t le  bu t  d is t inc t  a c t i v i t y  of 
steroid-3fl-ot dehydrogenase  (Figure 2). The  enzyme  is 
mos t ly  bound  to such eggs as seem to  be oocytes  I or  I I  
by  thei r  size. I n  these  s t ructures ,  there  is also a large 
a m o u n t  of RNA.  'Corpora  a t re t i ca '  could no t  be de tec ted  
in these ovaries.  

On  the  first  day  af ter  in jec t ion  of L t H  (0.05 I U / g  body  
weight ,  1 day) the  a m o u n t  of R N A  is d is t inc t ly  increased 
in compar i son  wi th  controls.  Also, in this case, the  
ooeytes  I and I I  are s ta ined especial ly intensely.  The  
ac t i v i t y  of s teroid dehydrogenase  was somewha t  weaker  
t han  in controls.  2 days  af ter  in ject ion there  was no 
change in the  result .  3 days  af ter  in jec t ion  and a fur ther  
appl ica t ion  of the  same dose on the  second day  (0.1 I U / g  
body  weight ,  3 days) t he  R N A  was weaker  t h a n  in 
controls,  mere ly  oocytes  I and I I  were s ta ined somewha t  
faster.  The  nucleoli  were  enlarged and  par t i a l ly  the  m e m -  
brane  of the  nuclei seemed to  dis integrate .  H y p e r t r o p h y  
of  t he  nuclei  could no t  be observed unambiguous ly .  The  
ac t i v i t y  of steroid dehydrogenase  howeve r  was v e r y  
s t rong (Figure 3). I t  m a y  be concluded t h a t  the  a m o u n t  
and,  by  this, its ac t iv i ty ,  is increased. The  ovaries  of the  
four th  group (0.1 I U / g  body  weight ,  4 days) showed 
similar  resul ts  b u t  the  R N A  was somewha t  increased. I t  
m a y  also be s ta ted  t h a t  in the  epi thel ial  cells of the  
ov iduc t s  of group 3 and 4 there  is a d is t inc t  ac t iv i ty  of 
steroid dehydrogenase  which was never  observed in 
controls.  

I t  m a y  be concluded t h a t  ov ine  pro lac t in  is able to 
s t imula te  shor t - t e rmed  a c t i v i t y  of steroid-3fl-ol dehydro-  
genase in fish ovaries,  and t h a t  the re  is an  influence on 
the  nuclei  of i m m a t u r e  eggs. I t  induces an  increase of 

R N A  synthesis  in the  o v a r y  which  is possibly cor re la ted  
d i rec t ly  wi th  the  fo rmat ion  of an  enzyme  which has  a 
decisive funct ion  a t  the  beginning of s teroid synthesis.  
Because  the  lack of d is t inc t  ' corpora  a t re t ica '  in all 
ovaries  examined,  i t  is possible t h a t  the  endocrine ac t iv i ty  
of these s t ructures  proceeds in a v e r y  ear ly  s tage of 
deve lopmen t  which is not  to be dis t inguished clearly f rom 
normal  i m m a t u r e  eggs. T h a t  means  t h a t  the  sort  of 
s t ruc tures  which are normal ly  descr ibed as ' corpora  
a t re t ica '  m a y  possibly be depots  only.  Otherwise  i t  is 
possible tha t ,  in our  case, t he  i m m a t u r e  eggs are  not  
changed  a t  all in ' corpora  a t re t ica ' ,  b u t  have  a secre tory  
phase inf luenced by  pro lac t in  and are  developed normal ly  
the rea f te r  10. 

Zusammenfassung. In j ek t ionen  yon Schafpro lak t in  
(0.05-0.10 I E / g  K6rpergewicht)  16sen bei unreifen weib- 
l ichen Bun tba r schen  der Ar t  Aequidens pulcher innerha lb  
yon 2-3 Tagen  eine s tarke E rh6hung  der  Akt iv i tAt  der  
3f l -ol-Steroiddehydrogenase in den Ovar ien  aus. Dies 
deu te t  darauf  hin, dass auch bei F ischen L t H  oder  ein 
~hnliches H o r m o n  in die Regula t ion  des Gonadens te ro id-  
stoffwechsels  eingreift .  
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Prel iminary Indications for the Presence of a Hypothalamic  Follicle St imulat ing Hormone  Synthe-  
s izing Factor 

CORBIN and STORY 1, who had used a modi f ica t ion  of 
the  in v ivo  procedure  of DAVID et  al. * for the  eva lua t ion  
of h y p o tha l amic  follicle s t imula t ing  hormone  releasing 
factor  ( F S H - R F )  ac t iv i ty ,  r epor t ed  the  t i m e  course of 
p i t u i t a ry  F S H  deple t ion  and resynthesis  in the  r a t  af ter  
a single i.v. admin i s t r a t ion  of s tMk-median  eminence  
(SME) ext rac t .  I t  was repor ted  t h a t  m a x i m u m  p i tu i t a ry  
F S H  deplet ion occurs 45 min  af ter  the  inject ion,  w i th  nor-  
mal  p i tu i t a ry  F S H  levels being restored app rox ima te ly  4 h 
af ter  t r ea tmen t .  I f  an F S H  synthes iz ing fac tor  (FSH-SF)  
were present  in the  hypo tha l amic  ex t rac t ,  then  a second 
inject ion of the  ext rac t ,  g iven a t  the  t ime  of m a x i m u m  
p i t u i t a r y  F S H  deple t ion  (45 min), m igh t  induce the  re- 
synthesis  of hypophys ia l  F S H  a t  a ra te  fas ter  t h a n  t h a t  
seen in t he  an imal  t h a t  received only  a single in ject ion of 
t he  h y p o tha l amic  ext rac t .  This  repor t  p rovides  prel imi-  
na ry  da t a  on the  effect  of 2 inject ions  of SME ex t r ac t  on 
the  resynthesis  of p i t u i t a ry  F S H .  The results  suggest  t h a t  
the  h y p o t h a l a m u s  m a y  conta in  a factor  responsible for 
the  synthesis  of p i tu i t a ry  F S H .  

The  SME's  were  der ived  f rom 60- to  70-day-old, intact ,  
no rmal ly  cycl ing Sprague-Dawley  (S-D) female  rats.  T h e y  
were homogen ized  in 0 .1N HC1, centr i fuged,  and  the  
supe rna t an t  mater ia l  was immersed  in a boil ing wa te r  
ba th  for 10 rain and then  di lu ted wi th  the  acid to  a 
concen t ra t ion  corresponding to 2 SME/ml .  In tac t ,  m a t u r e  
male  rats  (S-D, 200 -¢- 7 g) were used as the  recipients  of 
the  SME ex t rac t s  (5 ra ts /group) .  The  mate r ia l  was 
in jec ted  into the  jugular  ve in ;  a second t r e a t m e n t  was 
adminis te red  45 min  af ter  the  ini t ial  inject ion.  The  ra ts  
were decap i t a t ed  a t  va ry ing  in tervals  a f te r  t r e a t m e n t :  
the  p i tu i tar ies  were removed,  weighed, pooled,  homo-  
genized and suspended in physiological  saline for employ-  
m e n t  in the  F S H  assay of STEELMA~ and POHLEY 3. A 
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