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L o c a t i o n  of H o r m o n e  P r o d u c t i o n  in the  O v a r y  of 
the  Guppy,  Poecilia ret iculata 

I n  m a n y  f ish species the  o v a r y  is a hollow, th in-wal led ,  
s a c k - s h a p e d  o rgan  in wh ich  n u m e r o u s  follicles are em-  
bedd ed  in a connec t ive  t i s sue  s t roma .  E a c h  follicle con-  
s i s t s  of an  oocyte  s u r r o u n d e d  b y  a s ingle l ayer  of cubica l  
g r a n u l o s a  cells a n d  a f la t  ou t e r  t heca  in wh ich  i n t e rna l  
a n d  ex t e rn a l  l ayers  oI cells c an  be d i s t ingu i shed .  

G r o w t h  does n o t  a lways  resu l t  in m a t u r a t i o n  of t he  
follicles, b u t  o f ten  ends  w i th  degene ra t i on  of t he  oocyte.  
Such  d e g e n e r a t i o n  is fol lowed b y  a p ro l i fe ra t ion  of t he  
g r a n u l o s a  ceils a n d  t he  u l t i m a t e  r e so rp t ion  of t he  oocyte.  
T h e s e  a t re t i c  s t r u c t u r e s  h a v e  been  n a m e d  p r e o v u l a t o r y  
co rpora  lu t ea  t due  to the i r  morpho log ica l  r e s emb la nc e  
to m a m m a l i a n  corpora  lu tea .  I t  h a s  been  s u g g e s t e d  t h a t  
t he se  are t h e  source  of female  sex  ho rmone( s )  in f ishes,  
b u t  p o s t o v u l a t o r y  corpora  l u t ea  are also t h o u g h t  to pro-  
duce  sex  ho rmone( s )  in some  species (HOAR2). T h e  sex  
h o r m o n e  in te leos t s  are r epo r t ed  to be s te ro id  in n a t u r e  2-4. 

I n  v i v i p a r o u s  Poec i l ia  ret iculata,  fer t i l iza t ion  and  ges ta -  
t i on  t ak e  place ins ide  t he  follicle wall,  a n d  t h u s  pos t -  
o v u l a t o r y  co rpora  lu t ea  are no t  fo rmed .  P r e o v u l a t o r y  
co rpora  lu tea ,  however ,  are f ound  w i th  g rea t  r egu la r i ty .  
Since these  do n o t  s eem to syn the s i ze  s teroids ,  LAMBERT 
a n d  VAN OORDT 5 prefer  to call  t h e m  corpora  a t re t ica .  A 
h is to logica l  an d  h i s t o c h e m i c a l  s t u d y  s eems  to ind ica te  
t h a t  the  co rpora  a t r e t i ca  r e p r e s e n t  d e g e n e r a t i n g  s tero ido-  
genie  t i s sue  ~-s. I n  t he  g u p p y  t he  corpora  a t r e t i ca  con t a in  
coarse  d rop le t s  of Schu l t z  pos i t ive  s u d a n o p h i l  lipids, a n d  
t he  e n z y m e s  non-speci f ic  es te rase  a n d  acid phospha t a seS .  
I t  is possible,  therefore ,  t h a t  t he  follicle wai l  f o rming  t he  
co rpora  a t r e t i ca  ac t ive ly  p roduces  s te ro ids  pr ior  to  fol- 
l icular  a t res ia .  

A n  ind i ca t i on  of an  ac t ive  genera l  m e t a b o l i s m  ha s  in-  
deed been  obse rved  in  t he  g r a n u l o s a  cells b y  t h e  d e m o n -  
s t r a t i o n  of t h ree  e n z y m e s  of the  citr ic acid cycle, i.e. 
i soc i t ra te  d e h y d r o g e n a s e ,  succ ina te  d e h y d r o g e n a s e  a n d  
m a l a t e  d e h y d r o g e n a s e ,  u s i n g  the  m e t h o d s  g iven  b y  
PEARSE 9. U s i n g  t h e  m e t h o d  of RUDOLPH a n d  KLEIN 1~ 
t he  p resence  of g l u c o s e - 6 - p h o s p h a t e - d e h y d r o g e n a s e ,  one 
of t h e  e n z y m e s  of t he  so-cal led h e x o s e - m o n o p h o s p h a t e  
s h u n t ,  h a s  also been  d e m o n s t r a t e d .  Th i s  is t he  m o s t  im-  
p o r t a n t  source  of N A D P H ,  requ i red  for s teroid  syn thes i s .  

F u r t h e r m o r e ,  g r a n u l o s a  cells also a p p e a r e d  to  c on t a in  
sma l l  drople ts  of Schul tz  n e g a t i v e  s u d a n o p h i l  l ipids a nd  
t h e  e n z y m e  3 f i - h y d r o x y - s t e r o i d - d e h y d r o g e n a s e  (demon-  
s t r a t e d  by  t he  m e t h o d  of LEVY et  al. 11). 

R e c e n t  i n v e s t i g a t i o n s  by  BARA 12"13 po in t ed  t o w a r d s  a 
g l u c o s e - 6 - p h o s p h a t e - d e h y d r o g e n a s e  a c t i v i t y  in t he  folli- 
cu la r  layer  a n d  some  en larged  t h e c a  ceils in t he  o v a r y  of 
t he  mackere l ,  Scomber  scomber.  T h e  e n z y m e  3f l -hydroxy-  
s t e r o i d - d e h y d r o g e n a s e  was  n o t  obse rved  in t he  g r a nu lo sa  
ceils, b u t  was  res t r i c t ed  to t he  t h e e a  cells. Our  observa-  
t ions ,  however ,  s e e m to ind ica te  t h a t  in the  g u p p y  t he  
g r a n u l o s a  l ayer  of n o r m a l  follicles can  p roduce  s teroids ,  
a n d  is a possible  source  of female  sex  ho rmone( s )  in th i s  
species  14. 

Fig. 2. Detail of the wall of two mature follicles ; 3fl-hydroxy-steroid- 
dehydrogenase is present in the granulosa layer. • 600; 25/t. 

Fig. 3. Detail of the wall of a mature follicle showing a malate- 
dehydrogenase activity in the granulosa cells, x 450; 10/*. 

Fig. 1. Part of the ovary of a guppy showing a corpus atreticum on 
the right and a young follicle on the left. The dark band in the latter 
results from a positive 3/~-hydroxy-steroid-dehydrogenase reaction 

in the granulosa layer. • 100; 25/z. 
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Zusammen/assung. Enzym-h i s tochemische  Unte r su -  
chungen  weisen darauf  hin,  dass die sogenannteI1 Corpora 
l u t e s  praeovula t ion ia  im Ovar ium von  Poecilia reticulata 
keine Steroide produzie ren  und  deswegeI1 als Corpora 
a t re t i ca  b e t r a c h t e t  werden  mtissen. Demgegeni iber  s t eh t  
lest, dass in den  Granulosazellen,  die die O0zyten  um- 
geben, die E n z y m e  3/~-Hydroxysteroid-Dehydrogenase ,  
Glucose-6-phospha t -Dehydrogenase  und  einige E n z y m e  

des Krebszyk lus  nachzuweisen  sind. Infolgedessen kSnnen  
die Granulosazel len als S te ro id-produzierende  Zellen an-  
gesehen werden.  

J. G. D. LAMBERT 

Zoological Laboratory o[ the University, Utrecht 
(The Netherlands), February 25, 7966. 

E v a l u a t i o n  of the  M a t e r n a l  R o l e  in  S u r v i v a l  of 
S u c k l i n g  M i c e  1 

In  mice, GRUNEBERG has s t a t ed  tha t ,  apa r t  f rom mal- 
format ions ,  suckling mor ta l i ty  is de t e rmined  by  ma te rna l  
vigor2; however ,  it  is no t  clear w h e t h e r  th is  influence is 
exer ted  pre- and /or  pos tna ta l ly .  The p resen t  r epor t  de- 
scribes exper iments  in which the  ma te rna l  influence was 
tes ted  by  fos ter -nurs ing mice f rom st ra ins  character ized  
by  high suckling survival  to mothe r s  f rom strains  wi th  a 
lower nursl ing survival,  and vice versa. 

Nurses  were mice of the  A K R / S p ,  P L / S p  and C57BL/Sp 
strains.  Non-fos te r -nursed  and fos te r -nursed  mice were 
males and females of these strains.  The procedures  fol- 
lowed have  been descr ibed previously  a. D a t a  were ana- 
lyzed using Chi square wi th  Yates  correct ion.  Resul ts  for 
male and female sucklings were pooled inasmuch  as no 
s ignif icant  sex differences were found.  

W'hen mice were raised by  the i r  own mothers ,  survival  
of C57BL sucklings was higher  t h a n  t h a t  of P L  (P  < 0.05) 
and A K R  (P  < 0.001) nurslings. Survival  of P L  infants  
was higher  (P  < 0.001) t h a n  t h a t  of A K R  infants  (Table). 

W h e n  C57BL mice were foster-nursed,  survival  was 
decreased and was independen t  of the  s t ra in  of origin of 
the  foster  mo the r  (Table). When  A K R  mice were suckled 
by  P L  and A K R  foster  mothers ,  survival  was also de- 
creased (Table). However ,  when  A K R  mice were raised 
by  C57BL dams  and when  P L  infants  were fos ter-nursed,  
survival  was unchanged  (Table). Only when  A K R  infants  
were fos ter -nursed did survival  appear  to depend  on the  
foster  mo the r ' s  s t ra in  of origin and follow the  same order  
of survival  as found when  these mo the r s  raised the i r  own 
progeny.  Whi le  it is t rue  t h a t  survival  of A K R  mice 
rai~ed by  A K R  and P L  foster  mothe r s  was lower (P  
< 0.001) t h a n  t h a t  of sucklings raised by  C57BL nurses,  
no signif icant  differences in survival  were found when  
survival  of mice fos ter -nursed by  P L  and A K R  dams  was 
compared ,  a l though survival  of P L  sucklings was higher  
t h a n  t h a t  of A K R  mice when  b o t h  were raised by  the i r  
own mothe r s  (Table). These d a t a  suggest  t h a t  all the  
mo the r s  t r a n s m i t t e d  po ten t ia l ly  noxious subs tances  in 
the i r  milk and  t h a t  sens i t iv i ty  to these  mater ia ls  by  
sucklings was d e p e n d e n t  on the i r  s t ra in  of origin. 

If  differences in survival  of fos te r -nursed  sucklings 
were due only  to the i r  genotype ,  one would expec t  t h a t  
the  survival  of mice raised by  foster  mothe r s  f rom the  
same s t ra in  would be similar  to t h a t  of mice raised by  
the i r  own mothers .  Whi le  this  was the  case wi th  foster-  
nursed  P L  mice, it  was no t  so wi th  C57BL and  A K R  mice 
whose survival  was decreased. These observa t ions  suggest  
the  possibi l i ty  t h a t  the  nursl ings m u s t  have  become some- 
w h a t  condi t ioned,  dur ing the i r  in u tero  existence,  to 
mater ia ls  t h a t  were similar to ones t h a t  appeared  la ter  in 

the  milk of the i r  own mothers .  Not  only did these  mate -  
rials appear  to differ f rom m o t h e r  to  m o t h e r  wi th in  a 
given s train,  bu t  condi t ioning of t he  fetuses to t h e m  m a y  
have  var ied inasmuch  as survival  of mice raised by  the i r  
own mo t h e r s  was no t  100%. The da t a  suggest  t h a t  
ma te rna l  vigor exer ted  pos tna ta l ly  was no t  the  only fac tor  
concerned wi th  nursl ing survival ,  b u t  t h a t  the  s t ra in  of 
origin of t he  sucklings and  non-genet ic  ma t e rn a l  influ- 
ences exer ted  in utero m u s t  also be considered.  

Al though  the  p resen t  expe r imen t s  clarify some of the  
factors concerned  wi th  nurs l ing survival,  t h e y  do no t  
provide  any in format ion  abou t  the  mechan i sm t h ro u gh  
which t h e y  operate .  Recent ly ,  some observa t ions  have  
been made  in our  l abora to ry  t h a t  con t r ibu te  to t he  under -  
s t and ing  of th is  mechanism.  (1) Signif icant  posi t ive  
associat ions have  been found be tween  survival  and  
t h y m u s  mitosis  and be tween  survival  and  t h y m u s  

Survival of foster-nursed suckling mice 

Strain Foster 
of mouse mother 
suckled 

No. of No. of Mice weaned P 
litters mice at Foster- 

onset of No. % nursed 
nursing v s .  n o n -  

foster- 
nursed 

PL None 
AKR 
PL 
C57BL 

C57BL None 
AKR 
PL 
C57BL 

AKR None 
AKR 
PL 
C57BL 

34 138 107 78 
10 47 41 87 NS ~ 
20 94 79 84 NS 
23 91 76 84 NS 

19 104 92 88 
38 216 96 44 <0.001 
24 112 57 51 <0.001 
18 93 52 56 <0.001 

26 152 91 60 
6 30 5 17 <0.001 
9 54 14 26 <0.001 

42 213 112 53 NS 

NS signifies not significant. 
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