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.The secre t ion of 20e  OH-proges t e rone  d i m i n i s h e d  
progress ive ly  f rom a m a x i m u m  of 10.7 ~zg/h b e t w e e n  
03.00 h and  05.00 h to  a m i n i m u m  of 3.4 ~zg/h b e t w e e n  
21.00 a n d  23.00 h. The  r educ t ions  recorded  b e t w e e n  15.00 
and  17.00 h (4.0 ~zg/h) and  21.00 and  23.00 h are s ignif icant .  
Only  in the  b lood samples  o b t a i n e d  be t w een  03.00 and  
05.00 h was t he  ra t io  of p roges te rone  to 20 e OH-proges te r -  
one less t h a n  u n i t y ;  in all  t h e  o the r  samples  i t  was  greater .  

T h e  we igh t  of t he  o v a r y  decreased  m a r k e d l y  be t ween  
05.00 a n d  09.00 h a n d  r e m a i n e d  a t  t he  m i n i m u m  level  
un t i l  23.00 h (Table).  

The re  a p p e a r e d  to be  a n  increase  in t he  we igh t  of t h e  
co rpo ra  l u t ea  b e t w e e n  09.00 a n d  11.00 h, co inc id ing  w i t h  
t he  m a x i m m n  b lood  levels of p roges te rone .  

Discussion. The  basa l  r a t e s  of p roges te rone  and  20~ 
OH-proges t e rone  secre t ion  d e t e r m i n e d  in th i s  s t u d y  on  t he  
7th  day  of p seudoges t a t i on  cor respond  to those  p u b l i s h e d  
by FAJER a n d  BARRACLOUGH 1. U n d e r  t he  same condi t ions ,  
t h a t  is to  say  in t he  r a t  on t he  same d a y  of pseudoges ta -  
t ion  (but  da i ly  l igh t  f rom 05.00 to 17.00 h), FREEMAN a n d  
lXTEILL 3 d e m o n s t r a t e d  t h a t  t he  secre t ion  of p r o l a c t i n  is a t  
i t s  g rea tes t  b e t w e e n  03.00 a n d  05.00 h ;  t h e  release of 
p roges t e rone  b y  t he  o v a r y  obse rved  in our  e x p e r i m e n t s  
( l ight  f rom 06.00 to 20.00 h) t o o k  place  6 h later .  I t  is 
poss ible  t h a t  u n d e r  our  l i gh t ing  cond i t ions  t he  p r o l a c t i n  
p e a k  has  been  s o m e w h a t  shif ted.  I t  m a y  be a s s um ed  t h a t  
t h e  inverse  r e l a t i on  be t w een  t he  r i s ing  levels of proges ter -  
one a n d  t he  dec l in ing  20~ OH-proges t e rone  levels is a 

r e s u l t  of t he  l i be ra t i on  of pro lac t in ,  s ince ~VVIEST et  al. 6 
h a v e  shown  t h a t  p ro l ac t i n  i n h i b i t s  20 ~ OH-proges t e rone  
dehydrogenase ,  whi le  accord ing  to  PUPKIN et  al. 7 t h i s  
e n z y m e  occurs  p r inc ipa l ly  in  t h e  co rpora  lu tea .  Moreover ,  
t he  v a r i a t i o n s  n o t e d  ill p roges te rone  : 20 m OH-proges t e rone  
ra t io  would  seem to be  i nd i ca t i ve  no t  on ly  of an  increase  in 
t h e  de novo  syn thes i s  of p roges te rone  b u t  also of a reduc-  
t ion  in i ts  r a t e  of conve r s ion  to  20~ OH-proges te rone .  
These  resul t s  would  t h e n  conf i rm BLENCOE a n d  MOODY'S s 

obse rva t i on  t h a t  p r o l a c t i n  increases  t he  p r o d u c t i o n  of 
p roges te rone  a n d  causes  a r e d u c t i o n  in t h e  we igh t  of t he  
ovaries.  The  v a r i a t i o n s  in  t he  p roges te rone :  20e  OH-  
p roges te rone  ra t io  w h i c h  we n o t e d  du r ing  t he  7 th  d a y  of 
p seudoges t a t i on  could hence  be  induced  b y  t he  n o c t u r n a l  
p e a k  of p ro l ac t i n  release.  Since t h i s  peak  has  been  shown  
to occur  regu la r ly  each  n i g h t  t h r o u g h o u t  p seudoges t a t i on  3, 
i t  seems r easonab le  to  suppose  t h a t  p e a k  levels of pro-  
ges terone also occur  da i ly  un t i l  p s eudoges t a t i on  ceases. 

A c i r cad ian  r h y t h m  is l ikewise e v i d e n t  in  the  we igh t  of 
t he  ovar ies  and  t he  level  of 20 e OH-proges t e rone  in t he  
ova r i an  blood.  The  h o r m o n a l  cond i t ions  govern ing  th i s  
p h e n o m e n o n  r e m a i n  to  be  e luc ida ted .  

Rdsumd. P a r  des c anu l a t i ons  t o u t e s  les 6 heures  chez 
des r a t t e s  le 7~me j our  de la p s e u d o g e s t a t i o n  nous  avons  pu  
m e t t r e  en  6vidence u n  pic de p roges t6 rone  en t r e  09.00 et  
11.00. Sur  la  base  de nos  r6su l t a t s  (progest6rone,  20e-  
OH-proges t6rone ,  po ids  des ovai res  et  corps  j aune)  e t  de 
la p u b l i c a t i o n  de FREEMAN et  NEILL a nous  d i scu tons  le 
r61e de la L T H  c o m m e  r6gu la t ion  possible  de ce ph6nom~ne.  
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The Role of Nutr i t ion and Endocrine Activity in the Deve lopment  of Eggs  in Culex fatigans 

A s t u d y  of t he  role of n u t r i t i o n  and  endocr ine  a c t i v i t y  
in  t he  d e v e l o p m e n t  of eggs of t he  c o m m o n  I n d i a n  
mosqu i to  Culex ]atigans has  p roduced  a n u m b e r  of 
i n t e re s t ing  obse rva t ions .  1. L a b o r a t o r y - b r e d  female  
mosqu i toes  or u n m a t e d  females  o b t a i n e d  f rom field do 
no t  m a t e  in  c a p t i v i t y  or feed on  blood. M a t i n g  is essent ia l  
for t h e  female  mosqu i to  to  t a k e  a b lood  meal ,  wh ich  is 
t a k e n  on ly  once in  t h e  course of a r ep r oduc t i ve  cycle. 
E a c h  successive cycle of r ep r oduc t i on  m u s t  be  p receded  b y  
inges t ion  of a b lood  meal .  2. B o t h  sugar  a n d  b lood mea l  
cause  a n  increase  in t h e  n u m b e r  of t h e  m e d i a n  neuro-  
secre tory  cells (MNSC). The  dens i t y  of MNSC is a t  i ts  
h ighes t  level  a t  27 h a f te r  a b lood  mea l  (250~o of in i t ia l  
numbe r )  w h e n  t he  insec t  is r e a d y  to depos i t  eggs. The  
n o r m a l  MNSC n u m b e r  is res to red  b y  24 h a f t e r  ovip0si t ion.  
3. The  MNSC of t he  pars  in te rce rebra l i s  h a v e  a m a j o r  
c o n t r i b u t i o n  t owards  t h e  physio logica l  even t s  occurr ing  
du r ing  t he  per iods  of egg m a t u r a t i o n  a n d  oviposi t ion.  
However ,  t he  MNSC do n o t  show a n y  a c t i v i t y  if t h e  
mosqu i to  is fed on  sugar  only, b u t  t h e y  show a n  increase  
in size in  b lood-fed mosqu i toes  w i t h  m a x i m u m  size 
a t t a i n e d  a t  72 h a f t e r  b lood meal ,  a t  wh ich  t i m e  ful ly 
deve loped  eggs are  r e a d y  for l ibera t ion .  4. T he  MNSC of 
t he  pa r s  in te rce rebra l i s  are seen to  be  ful ly loaded  w i t h  
secre tory  m a t e r i a l  up  to  48 h a f te r  a b lood  meal .  The i r  
m a x i m u m  size a t  72 h a f t e r  a b lood mea l  a n d  the i r  reduc-  
t i on  in size i m m e d i a t e l y  a f t e r  ov ipos i t ion  c lear ly  ind ica tes  

that their secretion is released only few hours before 
oviposition. 5. Starvation and sugar meals fail to induce 
any activity in the corpora allata (CA), but 24 h after a 
blood meal, the CA reach their maximal activity, show a 
sharp decrease at 48 h and thereafter tend to resume the 
original state of inactivity. 6. Sugar meals do not initiate 
any development of eggs but ingestion of a blood meal 
results in an increase in the size of the terminal eggs in a 
geometrical progression reaching its maximum at 72 h 
(increase in egg length is 730~o). 7. Though the CA activity 
is very much reduced by 48 h Iollowing a blood meal, the 
eggs continue to grow to their maximum size upto 72 h. 

Culex ]atigans is a n  a n a u t o g e n o u s  species and  the re fore  
i t  does no t  lay  eggs unless  a l lowed to inges t  blood, which  
p rov ides  t he  necessa ry  s t imul i  for t he  a c t i v a t i o n  of t he  
endocr ine  g lands  and  d e v e l o p m e n t  of oocytes.  Severa l  
species of mosqu i toes  of t h e  genera  Aedes, Anopheles a n d  
Culex h a v e  been  i nves t i ga t ed  to e s t ab l i sh  b e y o n d  d o u b t  
t h a t  egg d e v e l o p m e n t  is cont ro l led  a n d  r egu la t ed  b y  
hormones .  M a n y  earl ier  workers  ~-4 h a v e  m a d e  v e r y  
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i m p o r t a n t  c o n t r i b u t i o n s  in  t h e  f ie ld  o f  r e p r o d u c t i v e  
p h y s i o l o g y  of  m o s q u i t o e s .  T h e  o b s e r v a t i o n s  m a d e  in  t h e  
c o u r s e  of  t h i s  s t u d y  s u g g e s t  t h a t  e v e n t s  o c c u r r i n g  b e t w e e n  
t h e  i n g e s t i o n  o f  a b l o o d  m e a l  a n d  o v i p o s i t i o n  i n v o l v e  t h e  
a c t i v i t y  of  t h e  CA a n d  t h e  M N S C  of  t h e  p a r s  i n t e r c e r b r a l i s .  
T h e r e  is e v i d e n c e  t h a t  t h e  C A  a r e  r e s p o n s i b l e  for  m a t u r a -  
t i o n  of  e g g s  a n d  t h e  s e c r e t i o n  of  t h e  M N S C  for  o v i p o s i t i o n .  
T h e  t w o  h o r m o n e s  a r e  n o t  p r e s e n t  in  t h e  b o d y  s y s t e m s  in  
s u f f i c i e n t  q u a n t i t i e s  a t  t h e  s a m e  t i m e .  I t  a p p e a r s  t h a t  t h e  
p r e s e n c e  of  o n e  i n  s u f f i c i e n t  q u a n t i t y  a n t a g o n i z e s  t h e  
e l a b o r a t i o n  of  t h e  o the r .  T h e  d e t a i l s  o f  t h e  e v i d e n c e  a n d  
t h e  p a t h w a y  l i n k i n g  t h e  b l o o d  m e a l  a n d  o v u l a t i o n  wi l l  be  
p u b l i s h e d  e l s e w h e r e .  

Zusammenfassung. B e g a t t e t e  w e i b l i c h e  Culex /atigans 
l e g e n  ih re  E i e r  72 h n a c h  e i n e m  B l u t m a h l ,  w e n n  d ie  
Ak t iv i t~ i t  d e r  m e d i a n e n  n e u r o s e k r e t o r i s c h e n  (MNSC)  
Ze l l en  a m  h 6 c h s t e n  is t .  D ie  C o r p o r a  a l l a t a  (CA) e r r e i c h e n  
24 h n a c h  d i e se r  M a h l z e i t  i h r e  h 6 c h s t e  Ak t iv i t~ i t  u n d  es 
w i r d  d a r a u s  g e s c h l o s s e n ,  d a s s  d a s  H o r m o n  de r  CA  
E i r e i f u n g  u n d  d ie  S e k r e t e  d6r  M N S C  die  E i a b l a g e  be -  
w i r k e n .  
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T h e  Inhib i t ion  of A m p h i b i a n  O v u l a t i o n  in v i tro  by  

Fol l i c l e  ce l ls  a s s o c i a t e d  w i t h  i s o l a t e d  o o c y t e s  of  t h e  
s t a r f i s h  Patria r e s p o n d  to  in  v i t r o  a d m i n i s t r a t i o n  of  t h e  
s t a r f i s h  o v a r i a n  h o r m o n e  1 - m e t h y l  a d e n i n e  b y  m o v i n g  
a w a y  f r o m  t h e  s u r f a c e  of  t h e  oocy t e2 .  T h e  m o v e m e n t  of  
t h e s e  cel ls  is i n h i b i t e d  i n  v i t r o  b y  t h e  m o l d  m e t a b o l i t e  
c y t o c h a s a s i n  t3 3, w h i c h  h a s  b e e n  s h o w n  to  i n t e r f e r e  w i t h  
a n u m b e r  of  n o n - m u s c u l a r  c e l l u l a r  m o v e m e n t s  a n d  i n t r a -  
c e l l u l a r  s h a p e  c h a n g e s 4 ,  s. S ince  i - m e t h y l  a d e n i n e  is 
k n o w n  to  s t i m u l a t e  s p a w n i n g  is i n t a c t  s t a r f i s h  ~ i t  w a s  
s u g g e s t e d  3 t h a t  t h i s  a c t i v e  fol l ic le  cel l  m o v e m e n t  p l a y e d  
a n  i m p o r t a n t  p a r t  in  t h e  s p a w n i n g  p r o c e s s .  

A n u m b e r  of  s i m i l a r i t i e s  e x i s t  b e t w e e n  s t a r f i s h  a n d  
a m p h i b i a n s  w i t h  r e s p e c t  t o  b o t h  t h e  e n d o c r i n e  c o n t r o l  of  
f e m a l e  r e p r o d u c t i o n  a n d  t h e  h i s t o l o g i c a l  s t r u c t u r e  o f  t h e  
o v a r y  2, 6. T h i s  s u g g e s t s  t h a t  if a m p h i b i a n  o v u l a t i o n  w e r e  
m e d i a t e d  b y  s i m i l a r  fo l l ic le  cel l  m o v e m e n t s ,  t h e  p r o c e s s  
s h o u l d  a l so  be  s e n s i t i v e  to  c y t o c h a l a s i n  t3. 

T o  e x a m i n e  t h i s  h y p o t h e s i s ,  o v u l a t i o n  w a s  o b s e r v e d  in  
f r a g m e n t s  o f  o v a r i e s  f r o m  m a t u r e  f e m a l e  Rana pipfens 
( c o m m e r c i a l l y  o b t a i n e d )  o r  Hyla regilla (f ield co l lec ted) ,  
e a c h  c o n t a i n i n g  3 0 - 5 0  f u l l - g r o w n  o o c y t e s .  T h e  o v a r i a n  
f r a g m e n t s  w e r e  i n c u b a t e d  a t  r o o m  t e m p e r a t u r e  ( 20 -23  ~ 
o n  a s l o w l y  r o t a t i n g  g y r a t o r y  s h a k e r  in  a t o t a l  v o l u m e  of  
5 m l  of  a m p h i b i a n  R i n g e r ' s  s o l u t i o n .  S u s p e n s i o n s  of  
h o m o g e n i z e d  R. pipiens p i t u i t a r y  (1/20 of  a p i t u i t a r y / m l )  
w e r e  u s e d  t o  s t i m u l a t e  o v u l a t i o n .  T h e  d e g r e e  of  o v u l a t i o n  
w a s  o b s e r v e d  a f t e r  24 o r  48 h of  i n c u b a t i o n  b y  c o u n t i n g  

C y t o c h a l a s i n  B 1 

b o t h  loose  o o c y t e s  a n d  c o n s t r i c t e d  o o c y t e s  in  t h e  p r o c e s s  
of  l e a v i n g  t h e  o v a r y .  G e r m i n a l  ves i c l e  b r e a k d o w n  w a s  
d e t e r m i n e d  b y  b o i l i n g  t h e  eggs  a t  t i le  e n d  of  t h e  i n c u b a -  
t i o n  p e r i o d  a n d  d i s s e c t i n g  t h e m  i n d u v i d u a l l y  u n d e r  a d i s -  
s e c t i o n  m i c r o s c o p e .  C y t o c h a l a s i n  B (a g e n e r o u s  g i f t  of  
S. ]3. CARTER, I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d . )  w a s  
d i s s o l v e d  in  100 % d i m e t h y l  s u l f o x i d e  ( D M S O )  a n d  u s e d  
a t  a f i n a l  c o n c e n t r a t i o n  of  5 ~ g / m l  in  1 %  D M S O .  

S u c c e s s f u l  o v u l a t i o n  w a s  o b t a i n e d  in  f r a g m e n t s  of  
o v a r i e s  f r o m  10 s p e c i m e n s  of  Rana (Table )  a n d  3 of  Hyla. 
I n  eac l l  c a se  in  w h i c h  s i g n i f i c a n t  o v u l a t i o n  w a s  o b t a i n e d  
in  c o n t r o l s ,  i n h i b i t i o n  b y  c y t o c h a l a s i n  w a s  c o m p l e t e  o r  
n e a r l y  so. T h e  c a r r i e r  (1% D M S O )  h a d  n o  e f f ec t  on  
o v u l a t i o n ,  a n d  t i le  p r e s e n c e  of  c y t o c h a l a s i n  r e s u l t e d  in  n o  
g r o s s  m o r p h o l o g i c a l  c h a n g e s  t h a t  c o u l d  be  o b s e r v e d  u n d e r  

1 Supported by funds provided for biological and medical research 
by State of Washington Initiative Measure No. 171. The competent 
assistance of P. PEND~RGRASS and M. VANDENBARK is gratefully 
acknowledged. 
H. KANATANI, Gen. comp. Endocrin., Suppl. 2, 582 (1969). 
P. C. SCHROEDXR, Naturwissensebaften 58, 270 (1971).. 

4 N. K. WESSELS, B. S. SPOONER, J. F. As~, M. O. BRADLEY, M. A. 
LUDUENA, E. L. TAYLOR, J. T. WR~NN and K. M. YA~M)A, Science 
771,135 (1971). 

.5 j .  McGuIRE and G. MOELLMANN, Science 775, 642 (1972). 
6 j .  W. ANDERSON and M. B. YATVlN. J. Cell Biol. d6, 491 (1970). 

Effect of cytochaIasin B on frog ovarian responses to gonadotropins in vitro 

Ovulation (%) Germinal vesicle breakdown (%) 

Animal No. PIT only PIT + PIT + PIT + PIT + PIT + COL + PIT only PIT + PIT + DMSO 
DMSO + DMSO COL COL + DMSO + CCB DMSO + 
CCB DMSO CCB 

1 97 (79) 4 (47) . . . .  64 (73) 90 (62) . - -  
2 25 (40) 0 (41) 39 (62) . . . . . .  
3 28 (32) 0 (28) 90 (31) . . . . . .  
4 86 (26) 0 (34) 63 (38) --  - -  19 (37) 94 (34) 57 (35) 
5 85 (20) 0 (27) 90 (40) --  - -  -- 67 (15) 67 (27) 97 (34) 
6 36 (44) 3 (35) 37 (38) --  - -  --  56 (43) 80 (35) 51 (39) 
7 86 (29) 0 (25) - -  13 (25) 18 (31) 0 (29) --  - -  - -  
8 72 (36) 0 (36) --  87 (30) 58 (45) 0 (56) - -  - -  - -  
9 73 (44) 0 (45) --  ' 97 (45) 91 (33) 0 (56) - -  - -  - -  

10 64 (44) 0 (37) --  41 (59) 28 (39) 0 (43) - -  --  - -  

Numbers in parentheses are the number  of oocytes examined to determine the percentage given; abbreviations: CCB, cytoehalasin B, 5~g/ml; 
DMSO, 1% dimethyl sulfoxide; PIT, 1/20 Rana pipiens pituitary/ml; COL, 10-SM colebicine. 


