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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 

K. R a g h a v a i a h  1, ~r S r e e r a m a c h a n d r a m u r t h y ,  R. R a m a m u r t h i ,  P.  S a t y a m  a n d  V. C h a n d r a s e k h a r a m  

Department o/Zoology, S. V. University and S. G. S. Arts College, Tirupati 517 50J (India), 8 September 1976 

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  
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Effect of injection of epinephrine or CTGM extract on the levels of total carbohydrate, glycogen, active (a) and total (ab) phosphorylase 
activities in the hepatopanereas of the scorpion H. Iulvipes 

Treatment Total carbohydrate Glycogen Phosphorylases 
a ab a �9 100/ab 

1 Control 6.95 ~ 1.12 (10) 3.31 -4- 0.88 (10) 8.0 4- 1.25 (10) 28.2 4- 3.26 (10) 28.37 
2 Epinephrine 5.85 i 1.21 (10) 2.82 4- 0.80 (10) 22.2 4- 3.22 (10) 46.2 4- 6.82 (10) 48.06 
3 CTGM 9.69 -t- 1.29 (10) 4.34 4- 0.76 (10) 8.5 ~ 0.95 (10) 29.2 4- 4.28 (10) 29.11 

Comparison of means (Student's t-test) and changes in percent 
p Percent p Percent p Percent p Percent 

I-2 <0.05 - 15.8 NS - 14.8 <0.001 +177.5 <0.001 +63.8 

7-3 <0.001 +39.4 <0.02 +31.1 NS + 6.3 NS + 3.5 
2-3 -"0.001 +65.6 <0.001 +53.9 <0.001 - 61.7 <0.001 - 36.8 

Values for total carbohydrate and glycogen: mg/g dry weight; for phosphorylase: [zmole Pi/mg protein h. Number of determinations in 
brackets. NS, not significant. 

of t h e  h e p a t o p a n c r e a s  of t he  scorp ion  H.  fulvipes.  Col- 
lect ion,  m a i n t e n a n c e  a n d  de ta i l s  of p r e p a r a t i o n  of ex-  
p e r i m e n t a l  an ima l s  h a v e  been  descr ibed  ear l ier  4. Cephalo-  
t ho rac i c  gangl ionic  mass  e x t r a c t s  in  aqueous  m e d i u m  
were  in j ec t ed  in to  a b a t c h  of an i m a l s  a t  t h e  r a t e  of one 
C T G M - e q u i v a l e n t  (in 0.25 ml) pe r  an imal .  Fo r  a second  
b a t c h ,  ep ineph r ine  as a d r e n a l i n  chlor ide  (Pa rke -Dav i s ,  
Ind ia) ,  1:1000,  in  sal ine so lu t ion  was in j ec t ed  in 50 [xg- 
dose pe r  an imal .  Cont ro l s  rece ived  0.25 m l  of d is t i l led  
w a t e r  or  saline.  I n  t h e  h e p a t o p a n c r e a s  of control ,  epi- 
n e p h r i n e  in j ec t ed  a n d  C T G M - e x t r a c t  i n j ec t ed  scorpions ,  
levels of t o t a l  c a r b o h y d r a t e s  a n d  g lycogen were e s t i m a t e d  
b y  t h e  a n t h r o n e  m e t h o d  5, a n d  t h e  p h o s p h o r y l a s e  a c t i v i t y  
was e s t i m a t e d  b y  t h e  m e t h o d  of Cori e t  al. 6, a n d  l i be ra t ed  
inorgan ic  p h o s p h a t e  was  e s t i m a t e d  accord ing  to  F i ske  
a n d  S u b b a  R a n  7. P r o t e i n  c o n t e n t  was  e s t i m a t e d  w i t h  
F o l i n - P h e n o l  r eagen t .  8. 

The  d a t a  a n d  s t a t i s t i ca l  t r e a t m e n t  0 ( table) revea ls  a 
f u n d a m e n t a l  d i f ference b e t w e e n  t h e  m o d e  of ac t ion  of t i le 
v e r t e b r a t e  h o r m o n e  a n d  t he  scorp ion ' s  own  h y p e r g l y c e m i c  
p r inc ip le  on  t h e  h e p a t o p a n c r e a t i c  c a r b o h y d r a t e ,  g lycogen 
a n d  p h o s p h o r y l a s e  ac t iv i ty .  E p i n e p h r i n e  leads  to  a sig- 
n i f i c an t  (p < 0.05) decrease  ( -15 .8%)  of t h e  t o t a l  ca rbo-  
h y d r a t e  level  of h e p a t o p a n c r e a s ,  whereas  CTGM e x t r a c t  
i n j ec t i on  resu l t s  in  a s ign i f i can t  (p < 0.001) increase  
( +  39.4%).  The  d i f ference  ( +  65.6%) b e t w e e n  t he  t o t a l  
c a r b o h y d r a t e  c o n t e n t  of ep inephr ine -  a n d  CTGM e x t r a c t -  
i n j ec t ed  h e p a t o p a n c r e a s  also is s ign i f i can t  (p < 0.001). 
Glycogen  c o n t e n t  shows a non- s ign i f i can t  decrease  on  
ep ineph r ine  t r e a t m e n t  a n d  CTGM e x t r a c t  leads  to  a signif-  
i c a n t  (p < 0.001) e l eva t i on  ( +  31.1%).  T he  di f ference be-  
tween  t h e  2 t r e a t m e n t s  ( +  53.9%) is s ign i f ican t  (p < 0.001), 
w i t h  r ega rd  to  g lycogen c o n t e n t  also, as is t h e  case w i t h  
t o t a l  c a r b o h y d r a t e s .  A ' p r i m a  facie '  d i f ference appea r s  
t o  ex i s t  in  t h e  m o d u s  o p e r a n d i  of h e p a t o p a n c r e a t i c  
c a r b o h y d r a t e  m e t a b o l i z a t i o n  b e t w e e n  ti le 2 h o r m o n a l  
p r inc ip les  u n d e r  cons idera t ion .  Th i s  is f u r t h e r  i l l u s t r a t ed  
b y  t h e  d i f fe ren t  inf luences  exe r t ed  b y  these  pr inc ip les  
on  t h e  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 .  Ep i -  
n e p h r i n e  e leva tes  t h e  levels of b o t h  ac t ive  (a) a n d  t o t a l  
(ab) p h o s p h o r y l a s e  levels  s igni f icant ly .  Also t h i s  h o r m o n e  
b r ings  a b o u t  a n  a l t e r a t i o n  in t h e  r a t io  of ac t ive  to  t o t a l  
phosphory la se .  This  r a t io  is e l eva t ed  b y  69 .4% over  
control .  B u t  CTGM e x t r a c t  ha s  no  apprec i ab le  ac t ion  on  
t h i s  e n z y m e  sys tem.  Y e t  b o t h  these  pr inc ip les  lead to  
d e v e l o p m e n t  of s ign i f i can t  levels of hyperg lycemia* .  

The  pr inc ip le  of C T G M - e x t r a c t  is n o t  on ly  d i f fe ren t  f rom 
ep inephr ine ,  as has  been  d e m o n s t r a t e d  here,  b u t  also 
f rom t h e  hype rg lycemic  pr inc ip le  of t h e  insec t  co rpo ra  
ca rd iaca  e x t r a c t  1~ wh ich  seems to  inf luence  t he  glyco- 
genoly t ic  p a t h w a y  for  t he  a u g m e n t a t i o n  of h a e m o l y m p h  
c a r b o h y d r a t e  level  t h r o u g h  s t i m u l a t i o n  of f a t  b o d y  phos-  
p h o r y l a s e  sys tem.  I t  is of i n t e r e s t  to  no t e  t h a t  t h e  mill i-  
pede  Sp i ro s t r ep tu s  a s thenes  possesses in  i t s  b r a i n  a h y p e r -  
g lycemic  pr inc ip le  t h e  ac t ion  of w h i c h  appea r s  to  be  es- 
s en t i a l ly  s imi la r  to  t he  CTGM-pr inc ip le  of t h e  scorp ion  
in  i ts  m o d e  of ac t ion  on  t h e  f a t  b o d y  c a r b o h y d r a t e  levels 
a n d  p h o s p h o r y l a s e  s y s t e m  1,. 
I n  v iew of i t s  s ign i f i can t  a c c u m u l a t i o n  u n d e r  t h e  in f luence  
of CTGM principle ,  t h e  c a r b o h y d r a t e  c o n t e n t  of h e p a t o -  
p a n c r e a s  of t he  scorp ion  m a y  n o t  be  imp l i ca t ed  as t h e  
i m p o r t a n t  causa l  source  for t h e  h y p e r g l y c e m i a  r e su l t ing  
u n d e r  t h e  same  aegis. U n d e r  b r a i n - e x t r a c t  i n j ec t ion  in 
t h e  mil l ipede,  Sp i ro s t r ep tu s  a s thenes  14, a n d  u n d e r  CTGM- 
e x t r a c t  i n j ec t ion  in  t h e  scorpion,  H.  fu lvipes  4, decreases  
in  t o t a l  l ipid c o n t e n t  of f a t  b o d y  a n d  h e p a t o p a n c r e a s  
were  49 .4% a n d  19.2% respect ive ly .  
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