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corpora  a l la ta  ac t iv i ty  in 10-30-day posteclosion virgins 
and  increased or  renewed ac t iv i ty  of corpora  a l la ta  af ter  
mat ing ,  could be responsible for the  observed changes in 
bo th  oogenesis and colleterial  gland weights.  2 types  of 
exper iments  were designed to tes t  this possibili ty.  In  the  
f irs t  we examined  the  effects of juveni le  hormone  injec- 
t ions (100 ~zg/animal) into 7-day posteclosion virgins. 
Tile results  of th is  exper iment  were clear;  animals  g iven 
hormone  and held  a t  25~ unt i l  12 days  posteclosion 
produced  oocytes  at  a ra te  near ly  t h a t  of ma ted  animals  
no t  allowed to oviposite,  while controls (either in tac t  or 
in jec ted  wi th  hormone  vehicle) behaved  as normal  virgins 
(see figure). In  the  second exper iment  we examined  the  
effect  of corpora  a l la ta  ablat ions on the  increased oogene- 
sis no ted  in m a t e d  animals.  The  results were again  clear 
cu t ;  ma ted  animals  a l la tec tomized  wi th in  24 h af ter  
m a t i n g  showed no increase in mature  oocyte  product ion,  

while sham-opera ted  and in tac t  controls  produced oocytes  
a t  a ra te  comparab le  to t h a t  of i n t ac t  m a t e d  animals  and 
J H  injected virgins (see figure). 
I t  is clear f rom our  results  t h a t  af ter  a period of in tensive 
ma tu re  oocyte  product ion,  last ing about  10 days a t  
25 ~ virgin  Monarch but terf l ies  enter  a period of oogene- 
sis arrest  last ing for at  least  20 days  or  unt i l  ma t ing  
occurs. Since juveni le  hormone  inject ions overcome this  
s ta t ic  s i tuat ion,  we bel ieve t h a t  i t  is p robab ly  due to  
corpora a l la ta  inac t iv i ty .  Mat ing clearly results in 
renewed matu re  oocyte  produc t ion ;  since a l l a t ec tomy of 
ma ted  females el iminates  this  response we conclude t h a t  
ac t iva t ion  of a d o r m a n t  corpora a l la ta  is p robab ly  re- 
quired. Oviposi t ion also increases ma tu re  oocyte  produc-  
tion. The  character iza t ion  of the  mechanisms involved  in 
this appa ren t ly  complex  regu la to ry  process is cur ren t ly  
being a t t empted .  
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Summary. R a t  ova ry  is insensi t ive to luteinizing hormone  and h u m a n  chorionie gonadot rophin  t i l l  to  the  8th to  10th 
d a y  of pos tna ta l  deve lopment .  This  insens i t iv i ty  is due to the  lack of a specific hormone  receptor.  

I t  is well  established t h a t  tes t icular  as well  as ovar ian  
func t ion  in sexual ly  ma tu re  animals  is control led by  the  
hypophysea l  hormones  luteinizing hormone  (LH) and 
follicle s t imula t ing  hormone  (FSH).  However ,  dur ing 
ea r ly  pos tna ta l  deve lopment ,  despite  high LH Ievels~, 4, 
b o t h  t a rge t  organs are insensi t ive to L H  and likewise do 
no t  respond to exogenous h u m a n  chorionic gonado-  
t roph in  (HCG). In  the  ra t  testis, hormone  sens i t iv i ty  is 
lost  af ter  b i r th  and restored a t  the  end of the  2nd week 
of  lifeK H C G  insens i t iv i ty  of the  pos tna ta l  test is  is due 
ne i ther  to the  lack of the  specific H C G  receptor,  nor  to 
the  absence of the  enzyme  adenyl  cyelase, b o t h  oI which  
are prerequisi tes  of H C G  actionS, ~. Since inject ions of 
hydrocor t i sone  into newborn  male  rats  ma in ta in  H C G  
sens i t iv i ty  of the  pos tna ta l  testis, Engel  and Frowein  ~ 
suggested t h a t  L H  refractoriness  of the  test is  dur ing the  
first  2 weeks af ter  bir th  is due to the  lack of glucocort i -  
colds  dur ing this deve lopmenta l  period. 
The  ra t  ova ry  is insensi t ive to L H  or H C G  till  the  
8th to 10th day  of pos tna ta l  deve lopmen t  s , Only 
a t  t h a t  t ime  does ascorbic acid concent ra t ion  in the  
o v a r y  decrease~ , and ovar ian  3fi-hydroxysteroid dehy-  
drogenase  ac t iv i ty  10, as well as estrogen in the  per iph-  
e ra l  blood n, are demons t rab le  for the first  t ime.  Exo-  
genous gonadot rophins  in doses which produce d ramat i c  
weight  increases of ovaries  of 21-day-old female ra ts  elicit  
o n l y  min imal  ovar ian  weight  gain when  given in ra ts  
younger  than  8 days  of age 12. L a m p r e e h t  et  al. 13 observed 
an  increase of L H  inducible  adenyl  cyclase ac t iv i ty  in ra t  
ovar ies  for the  first  t ime  in 8-10-day-old animals.  The 
L H  insens i t iv i ty  of the  pos tna ta l  ra t  ova ry  has no t  found 
an explana t ion  so far. The  present  s tudy  was under t aken  
to  t es t  if the  H C G  insens i t iv i ty  of the  ear ly  pos tna ta l  r a t  
o v a r y  is due to the  lack of specific HCG receptors.  
Material and methods. The age and the  number  of animals  
used for the  exper iments  are g iven in the  table.  The  bind-  
ing studies wi th  rad ioac t ive ly  labelled HCG were per- 
iformed essential ly as described by  Lee and R y a n  !4. The  

ovaries were pooled and homogenized  1:10 (w/v) in 
40 mM Tris-HC1 5 mM MgSO 4 buffer, p H  7.4. The  homog-  
ena te  was centr i fuged at  100 • g for 20 rain. Al iquots  of 
the  supe rna tan t  corresponding to 5 mg  t issue wet  we igh t  
were incuba ted  in dupl icate  in the  homogeniza t ion  buffer  
conta in ing 0.1% bovine  serum a lbumine  (BSA) and va ry -  
ing amount s  of labelled and unlabel led HCG, in a final  
vo lume  of i ml, a t  37~ for 30 rain. The react ion was 
s topped by  the  addi t ion  of 1 ml  ice-cold buffer  and the  
incubates  were immed ia t e ly  fi l tered wi th  suct ion th rough  
cellulose ace ta te  filters (pore size 0.45 ~m, Sartorius,  
G6t t ingen,  Federa l  Republ ic  of Germany)  prev ious ly  
washed wi th  10 ml  4% BSA. The nonspecific b inding of 
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]3inding of I~5I-HCG to rat ovary homogenates at various stages of development 

EXPERIENTIA 33/5 

Age Number of animals pg HCG bound/ 

Total 

5 mg wet weight* Number of binding sites** 

Non-specific moles/mg wet weight 
( • 1015) 

moles/ovary 
( • 10ts) 

K.  ( x 101~ 

Prenatal 40 40.8 35.4 0 
Newborn 250 45.0 40.6 0 

5-day-old 250 40.7 33.4 0 
10-day-old 100 113.0 37.0 2.36 
21-day-old 12 94.5 27.0 2.59 
31-day-old 10 115.0 38.5 5.55 

Spleen adult 41.3 36.5 

0 
0 
0 
1.65 

15.18 
61.05 

4.37 
6.18 

11.66 

*Determined with 4 ng I~5I-HCG in the incubation assay. **Determined by Scatchard ~2 analysis. 

H C G  was  d e t e r m i n e d  f rom samples  c o n t a i n i n g  a 1000fold 
excess of un labe l l ed  h o r m o n e .  T he  specific u p t a k e  of H C G  
was  ca lcu la ted  f rom t h e  dif ference b e t w e e n  t h e  rad io-  
a c t i v i t y  b o u n d  b y  samples  i n c u b a t e d  w i t h  125I-HCG alone  
a n d  t h e  r a d i o a c t i v i t y  b o u n d  nonspecif ica l ly .  I o d i n a t i o n  
of pur i f ied  H C G  (biological  a c t i v i t y  of 11,000 I U / m g )  
was p e r f o r m e d  accord ing  to  t h e  modi f ied  m e t h o d  C of 
L e i d e n b e r g e r  a n d  R e i c h e r t  ~5 w i t h  a t i m e  of exposure  to  
c h l o r a m i n e - T  of 20 sec. Specific r a d i o a c t i v i t y  of t he  
125I-I-ICG was  30-50 txCi/txg. 
Results and discussion. As can  be  seen f rom t h e  tab le ,  
o v a r i a n  t i ssues  of p r ena t a l ,  n e w b o r n  a n d  5-day-old  r a t s  
do n o t  specif ical ly  b i n d  r a d i o a c t i v e l y  label led  t lCG.  
Specific b i n d i n g  of H C G  is f i r s t  o b s e r v e d  in  ovar ies  of 10- 
day-o ld  an imals .  These  resu l t s  are s u p p o r t e d  b y  t he  
o b s e r v a t i o n  of Pres l  a n d  FigarovA 3 t h a t  a c c u m u l a t i o n  of 
i n j ec t ed  r a d i o a c t i v e l y  label led  H C G  is on ly  d e m o n s t r a b l e  
in  ovar ies  of r a t s  o lder  t h a n  7-8  days.  T h e  n u m b e r  of 
b i n d i n g  sites, as well  as t he  d issoc ia t ion  c o n s t a n t s  (KD) 
of t h e  r e c e p t o r - h o r m o n e  complex ,  are  s imi la r  in  10-21-  
day -o ld  ra ts .  Twice t h e  n u m b e r  of b i n d i n g  s i tes  as in t h e  
21-day-old  r a t  were  d e m o n s t r a b l e  in  r a t s  31 d a y s  of age. 
The  va lues  for  KD a n d  n u m b e r  of b i n d i n g  s i tes  in  t h e  31- 
day-o ld  r a t  are  la rge ly  c o n s i s t e n t  w i t h  those  o b t a i n e d  b y  
Lee a n d  R y a n  14 in 3 5-day-old  ra ts .  I t  m i g h t  be  a s s u m e d  
t h a t  t h e  lack  of I t C G  b i n d i n g  in o v a r i a n  t i ssue  of r a t s  
y o u n g e r  t h a n  10 days  is due  to  m a s k i n g  of t h e  recep tors  
b y  e n d o g e n o u s  LH.  Th i s  a s s u m p t i o n  can  be  a b a n d o n e d ,  
since specific H C G  recep to r s  are f i r s t  d e m o n s t r a b l e  in  
o v a r i a n  t i ssue  w h e n  t he  e n d o g e n o u s  L H  level  ha s  a t t a i n e d  
i ts  m a x i m u m  3, *, 16,1~. 
These  r e su l t s  s t r ong ly  sugges t  t h a t  t h e  H C G  i n s e n s i t i v i t y  
of t h e  ea r iy  p o s t n a t a l  r a t  o v a r y  is due  to t he  lack  of 
specific receptors .  W i t h  t h e  f i r s t  a p p e a r a n c e  of t h e  L H  

recep tors  in  t he  ovary ,  t h e  an ima l s  become  sens i t ive  to  
LH.  Thus ,  in  t he  female  ra t ,  in  c o n t r a s t  to  t h e  ma le  
r a t  18, L H  recep to r  is n o t  a c o n s t i t u t i v e  p ro te in .  Th i s  dif-  
ference b e t w e e n  male  a n d  female  is well  u n d e r s t a n d a b l e  
f rom a biological  p o i n t  of view. Whi l e  s te ro idogenic  ac- 
t i v i t y  of t he  tes t i s  is a n  abso lu t e  p re requ i s i t e  for  t h e  de-  
v e l o p m e n t  of t he  male  p h e n o t y p e ,  f emin ine  di f feren-  
t i a t i o n  occurs  in  t h e  absence  of g o n a d a l  s te ro ids  19,2~ 
Only  d u r i n g  t he  p o s t n a t a l  d e v e l o p m e n t  do o v a r i a n  ste-  
roids  become  necessary .  F r o m  t h e  o b s e r v a t i o n  t h a t  in  10- 
day -o ld  female  r a t s  on ly  t he  i n t e r s t i t i a l  t i s sue  of t h e  o v a r y  
is s te ro idogenic  2t, one  m i g h t  a s sume  t h a t  i n t e r s t i t i a l  cells 
are t he  f i rs t  cells in  t he  o v a r y  to  b e c o m e  e n d o w e d  w i t h  
L H  receptors .  The  h ighe r  n u m b e r  of b i n d i n g  s i tes  in  t h e  
ovar ies  of 31-day-old  r a t s  c o m p a r e d  w i t h  ovar ies  of 10- 
day-o ld  r a t s  m i g h t  i nd i ca t e  t h a t  bes ides  i n t e r s t i t i a l  cells 
also g r a n u l o s a  a n d  t h e c a  cells are  equ ipped  w i t h  L H  re-  
cep tors  a t  t h i s  d e v e l o p m e n t a l  t ime.  
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The effect of epinephrine and the hyperglycemic factor of the scorpion's cephalothoracic ganglionic 
mass  (CTGM) on the phosphorylase activity of hepatopancreas of the scorpion, 
Heterometrus fulvipes C. Koch 
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Summary. I n j e c t i o n  of ep i neph r i ne  a n d  CTGM e x t r a c t  showed  d i f fe ren t  effects  on  h e p a t o p a n c r e a t i c  p h o s p h o r y l a s e  
a c t i v i t y  al ld levels of t o t a l  c a r b o h y d r a t e  a n d  g lycogen in H e t e r o m e t r u s  fulvipes.  The  fo rmer  hype rg lycemic  pr inc ip le  
invo lves  p t losphoro lys i s  of glycogen whereas  t h e  l a t t e r  does  not .  

The  role of n e u r o e n d o c r i n e  s y s t e m  in  t h e  m e t a b o l i t e  t e b r a t e  h o r m o n e ,  e p i n e p h r i n e  also ha s  been  found  to  
r egu la t i on  ha s  b e e n  exp lo red  in A r a c h n i d a  on ly  to  a cause  h y p e r g l y c e m i a  in  I - te te romet rus  fulvipes .  
l imi ted  e x t e n t  ~. A h y p e r g l y c e m i c  pr inc ip le  h a s  been  The  p r e s e n t  c o m m u n i c a t i o n  examines  t h e  effect  of epi- 
iden t i f i ed  in t h e  cepha l o t ho r ac i c  gangl ion ic  mass  of t h e  n e p h f i n e  a n d  scorp ion ' s  CTGM e x t r a c t  on  t h e  levels  of 
S o u t h  I n d i a n  scorp ion  l - Ie te romet rus  fu lv ipes  3, ~. Tile ver -  t o t a l  c a r b o h y d r a t e s ,  g lycogen  a n d  p h o s p h o r y l a s e  a c t i v i t y  


