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Summary. P r e t r e a t m e n t  w i t h  p r o p r a n o l o l  d o e s  n o t  m o d i f y  t h e  e s t r o g e n - i n d u c e d  u t e r i n e  e o s i n o p h i l i a ,  t h e  w a t e r  i m b i b i -  
t i o n  e f fec t ,  n o r  t h e  i n c r e a s e  in  u t e r i n e  R N A  a n d  p r o t e i n  c o n t e n t .  T h i s  c o n f i r m s  t h e  i n d e p e n d e n c e  of t h e s e  p a r a m e t e r s  
f r o m  t h e  e s t r o g e n - i n d u c e d  e a r l y  i n c r e a s e  in  u t e r i n e  c A M P ,  s ince ,  w h e n  o b s e r v e d ,  t h e  l a t t e r  is s u p p r e s s e d  b y  p r o p r a n o l o l  
p r e t r e a t m e n t .  

T h e  ro le  of  a d e n o s i n e  3",5'-cyclic m o n o p h o s p h a t e  
( c A M P )  in  e s t r o g e n  a c t i o n  in  t h e  u t e r u s  s t i l l  r e m a i n s  
u n c l e a r .  I t  h a s  b e e n  r e p o r t e d  t h a t  t h e  a d m i n i s t r a t i o n  of  
e s t r o g e n  to  o v a r i e c t o m i z e d  r a t s  p r o v o k e s  a n  e a r l y  in -  
c r e a s e  in  t h e  u t e r i n e  c o n c e n t r a t i o n  of  c A M P  3, 3 a n d  a d e n y l  
c y c l a s e  a c t i v i t y  4. W h i l e  t h e r e  is c o n t r o v e r s y  on  t h i s  
p o i n t  ~,*, t h e r e  is  a g r e e m e n t  to  t h e  f a c t  t h a t  e v e n  w h e n  
o b s e r v e d  b o t h  r e s p o n s e s  c a n  be  p r e v e n t e d  b y  t h e  a d m i n -  
i s t r a t i o n  of  D L o p r o p r a n o l o l ,  a / ~ - b l o c k i n g  a n d  m e m b r a n e  
s t a b i l i z i n g  a g e n t  8,4,7. E x o g e n o u s l y  a d m i n i s t e r e d  c A M P  
p r o d u c e s  e s t r a d i o l - l i k e  i n d u c t i o n  of  s e v e r a l  u t e r i n e  
g l y c o l y t i c  e n z y m e s  8, 9 a n d  a n  i n c r e a s e  in  t i le  p r o d u c t i o n  
of  a spec i f ic ,  e s t r a d i o l - s e n s i t i v e  c e r v i c o v a g i n a l  a n t i -  
gen10,11. P r o p r a n o l o l  w a s  f o u n d  to  i n h i b i t  t h e  e s t r o g e n -  
i n d u c e d  i n c r e a s e  in t h e  p r o d u c t i o n  of  t h i s  spec i f i c  c e r v i c o -  
v a g i n a l  a n t i g e n  11, b u t  f a i l ed  to  i n h i b i t  o t h e r  p a r a m e t e r s  
of  e s t r o g e n  s t i m u l a t i o n  v,n,13, s u g g e s t i n g  t h a t  c A M P  is  
i n v o l v e d  in  s o m e  b u t  n o t  a l l  e s t r o g e n i c  r e s p o n s e s .  
E v i d e n c e  h a s  b e e n  p u b l i s h e d  for  t i le  m e d i a t i o n  of v a r i o u s  
e s t r o g e n i c  e f f e c t s  b y  2 d i f f e r e n t  a n d  i n d e p e n d e n t  m e c h a -  
n i s m s l 3 - ~ 7  2 s e p a r a t e  r e c e p t o r  s y s t e m s  for  e s t r o g e n s  w e r e  
f o u n d  in  t h e  r a t  u t e r u s :  t h e  c y t o s o l - n u c l e a r  ls-~0 a n d  t h e  
e o s i n o p h i l  1~, 14, ~i-2a r e c e p t o r  s y s t e m s .  T h e  c y t o s o l - n u c l e a r  
r e c e p t o r  s y s t e m  is t h o u g h t  to  be  r e s p o n s i b l e ,  t h r o u g h  a 
2 - s t e p  m e c h a n i s m  1~-2~ for  t h e  g e n o m i c  r e s p o n s e ,  w h i c h  
i n v o l v e s  a n  i n c r e a s e d  t r a n s c r i p t i o n  of  m R N A  a n d  in-  
c r e a s e d  p r o t e i n  s y n t h e s i s  in  u t e r i n e  cel ls .  T i l e  e o s i n o p h i l  
r e c e p t o r  s y s t e m  w a s  p r o p o s e d  b y  one  of  u s  13,~s,17 to  be  
i n v o l v e d  in  s o m e  of  t h e  e a r l y  e s t r o g e n i c  r e s p o n s e s  in  t i le  
u t e r u s ,  s u c h  a s  w a t e r  i m b i b i t i o n ,  i n c r e a s e  in  v a s c u l a r  
p e r m e a b i l i t y ,  h i s t a m i n e - r e l e a s i n g  a n d  e s t r o g e n  p r i m i n g  
e f f ec t s .  

T o  e l u c i d a t e  t i le  p o s s i b l e  role ,  if a n y ,  of  c A M P  in  o n e  o r  
b o t h  of  t h e  a b o v e - m e n t i o n e d  m e c h a n i s m s  of  e s t r o g e n  
a c t i o n ,  a n d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  o n e  m a y  d is -  
s o c i a t e  f r o m  t h e m  a 3rd  m e c h a n i s m  of  e s t r o g e n  a c t i o n  
t h a t  w o u l d  be  m e d i a t e d  b y  c A M P ,  we  s t u d i e d  t h e  e f f ec t  
o f  p r o p r a n o l o l  o n  v a r i o u s  p a r a m e t e r s  of  e s t r o g e n  s t i m u -  
l a t i o n .  
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Effect of propranolol on the estrogen-induced uterine eosinopbilia and other parameters of estrogen stimulation, 6 h after the administration 
of 30 14"g estradiol-17 ~[100 g b. wt 

Parameter o5 estrogen stimulation Experimental condition 
Control Propranolol Estrogen Propranolol + estrogen 

Total number  of uterine eosinophils 
Uterine wet weight in percent of controls 
Uterine protein/DNA in percent of controls 
Uterine RNA/DNA in percent of controls 
Uterine glycogen/DNA in percent of controls 

3 0 i l l  127 -t-64 2 6 3 3 3 i 1 8 2 5  31423::t=3298 
1004- 9.3 1 0 1 . 6 i 1 1 . 2  203.9 i 2 2 . 9  209.3 4-14.1 
1 0 0 •  2 101 + 2 128 • 7 121 ! 5 
1004- 5 103 4- 7 127 4- 9 127 :~ 7 
1 0 0 + 1 6  95 I 1 5  134 •  102 4-17"  

* Not significant, as compared to controls. 
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Material and methods. Female  i m m a t u r e  rats ,  weighing  
50 g, were used in t he  p r e s e n t  expe r imen t s .  A so lu t ion  of 
es t radiol - I7/~ in 5% e thano l - sa l ine  was in jec ted  in to  t he  
j ugu l a r  ve in  u n d e r  e the r  anes thes ia ,  us ing  a dosage of 
30 ~g/100 g b .wt .  The  con t ro l  r a t s  were s imi lar ly  in j ec ted  
w i t h  equa l  a m o u n t s  of t h e  vehicle.  The  p roprano lo l -  
t r e a t e d  a n i m a l s  were i.p. i n j ec t ed  w i t h  50 txg D L - p r o p r a n -  
olol (in sa l ine) /100 g b . w t  20 ra in  p r io r  to  t h e  e s t rogen  or  
vehic le  in jec t ion .  
The  an ima l s  were kil led 6 h a f t e r  es t rogen  (or vehicle) 
a d m i n i s t r a t i o n  a n d  t he  u te r i  excized. T he  r i gh t  u t e r ine  
h o r n  was used for b iochemica l  s tud ies  and  t he  left  u t e r ine  
h o r n  was f ixed in n e u t r a l  fo rma l in  for  s u b s e q u e n t  his-  
to logica l  s tud ies  17. 
The  fol lowing p a r a m e t e r s  were m e a s u r e d  for each  an ima l :  
u t e r i ne  wet  wt,  D N A  25, R N A  2~, p r o t e i n  ~.7 a n d  glycogen 28 
c o n t e n t ,  and  to t a l  n u m b e r  of u te r ine  eos inophi ls  1". The  
increases  in  u t e r i ne  w e t  wt ,  IRNA pe r  u n i t  of DNA,  pro-  
t e in  pe r  u n i t  of D N A  a n d  g lycogen pe r  u n i t  of D N A  were 
expressed  as p e r c e n t  change  over  t he  controls .  The  
u t e r i ne  eos inophi l ia  were expressed  as t he  t o t a l  n u m b e r  
of eos inophi ls  in  t h e  u te rus .  
Results. DL-Proprano lo l ,  i n j ec ted  i.p. 20 m i n  pr io r  to  t he  
e s t rogen  in jec t ion ,  does n o t  b lock  t he  e s t rogen - induced  
u t e r i ne  eosinophi l ia ,  t he  u t e r i ne  w e t  w t  response  or t he  
e s t rogen - induced  increases  in  u t e r ine  R N A  a n d  p ro t e in  
c o n t e n t s  (p < 0,001, p < 0.01; p < 0.025 a n d  p < 0.05 
r e spec t ive ly  as c o m p a r e d  to  cont ro l s  w i t h o u t  es t rogen  
in jec t ion)  ( table).  The  di f ferences  in  g lycogen c o n t e n t  
b e t w e e n  es t rogen  a n d  es t rogen  + p r o p r a n o l o l - t r e a t e d  ani-  
mals ,  as well  as those  b e t w e e n  con t ro l  a n d  es t rogen-  
t r e a t e d  an imals ,  are n o t  s t a t i s t i ca l ly  s ign i f ican t  
(p > 0.05) ( table).  
Discussion. Our  resu l t s  show t h a t  a p r e t r e a t m e n t  w i t h  
p rop rano lo l  does n o t  b lock  t h e  e s t rogen - induced  u t e r ine  
eosinophi l ia ,  t he  w a t e r  i m b i b i t i o n  effect  no r  t he  increases  
in u t e r i ne  R N A  a n d  p r o t e i n  con ten t s .  I t  was  p rev ious ly  
s h o w n  t h a t  a s imi la r  p r e t r e a t m e n t  w i t h  p roprano lo l  sup-  
presses  t he  e s t rogen - induced  increase  in u te r ine  c A M P  a, 7. 
Therefore ,  i t  c a n - b e  a s s u m e d  t h a t  t h e  e s t rogen - induced  
u t e r i ne  eos inophi l i a  and  t h e  w a t e r  i m b i b i t i o n  effect  
(proposed b y  one of us to  be  m e d i a t e d  b y  t he  eos inophi l  
r e cep to r  system13,15,17), a n d  t h e  e s t rogen- induced  in-  
creases  in  u t e r ine  R N A  a n d  p r o t e i n  c o n t e n t s  (genera l ly  
cons ide red  to be  m e d i a t e d  byJ the  cy toso l -nuc lea r  es t rogen  
r ecep to r  s y s t e m  ls-2~ are  i n d e p e n d e n t  of t he  es t rogen-  
i nduced  increase  in u t e r ine  c A M P  con ten t .  

The  di f ferences  in  g lycogen c o n t e n t  b e t w e e n  es t rogen  a n d  
e s t r o g e n + p r o p r a n o l o l - t r e a t e d  an ima l s  were n o t  s t a t i s t i -  
ca l ly  s ign i f ican t  in  our  e x p e r i m e n t s  (p > 0.05). I t  was, 
however ,  p rev ious ly  s h o w n  t h a t  exogenous ly  admin i s -  
t e red  c A M P  produces  a n  es t radio l - l ike  i n d u c t i o n  of s ew  
era l  g lycogenolyt ic  enzymes  8, ~ a n d  t h a t  t heophy l l i ne ,  a 
d rug  t h a t  p r o m o t e s  c A M P  a c c u m u l a t i o n  b y  i n h i b i t i n g  
phosphod ies t e ra se ,  p o t e n t i a t e s  t h e  ac t ion  of s u b m a x i m a l  
doses of e s t rad io l  on  severa l  u t e r ine  g lycogenoly t ic  en-  
zymes  29. Th i s  suggests  t h a t  c A M P  is i nvo lved  in t h i s  
es t rogenic  effect, p r o b a b l y  as a s epa ra t e  m e c h a n i s m  of 
es t rogen  ac t ion .  Our  p rev ious  s tud ies  w i t h  co r t i so l - t r ea ted  
a n i m a l s  h a v e  also d e m o n s t r a t e d  t he  i n d e p e n d e n c e  of t he  
g lycogen effect  f rom es t r0ge~- induced  u t e r ine  eosino- 
phi l ia3~ and  our  e x p e r i m e n t s  w i t h  es t rad io l  and  es t r io l  
h a v e  sugges ted  t he  poss ib i l i ty  t h a t  t h e  glycogen effect  is 
i n d e p e n d e n t  of t he  cy toso l -nuc lea r  es t rogen  r ecep to r  
s y s t e m  at. 
Our  p rev ious  s tud ies  h a v e  s h o w n  t h a t  cor t i sol  d ras t i ca l ly  
decreases  t he  e s t rogen - induced  u t e r ine  eos inophi l ia  and  
w a t e r  i m b i b i t i o n  responses3~ I t  was  sugges ted  t h a t  t he  
cor t i so l - induced  b lood eos inopen ia  l imi t s  t he  n u m b e r  of 
eos inophi ls  e n t e r i n g  t he  u t e rus  a f t e r  es t rogen  a d m i n i s t r a -  
t ion ,  t h e r e b y  l imi t ing  all  e s t rogen  responses  a s sumed  to  
be  d e p e n d e n t  on  t he  eos inophi l  e s t rogen  recep to r  s y s t e m  
(i.e. w a t e r  i m b i b i t i o n  effect) 8~ Al t e rna t ive ly ,  the  lyso- 
some m e m b r a n e - s t a b i l i z i n g  p roper t i e s  of cor t isol  could  
a c c o u n t  for th i s  an t i e s t rogen ic  effect  of cortiso132. Our  
p r e s e n t  resu l t s  p e r m i t  us  to d i scard  t he  l a t t e r  poss ib i l i ty  
s ince propranolo l ,  a d r u g  w i t h  lysosome m e m b r a n e -  
s tab i l i z ing  p roper t i e s  s imi lar  to  cortiso111, fai led to  i n h i b i t  
b o t h  t he  u t e r ine  eos inophi l i a  and  t h e  w a t e r  i m b i b i t i o n  
es t rogenic  effects. 
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Reversal of metamorphos i s  in mealy bugs  treated with  juvenile hormone-act ive  
insect growth regulator 1 

w .  Vogel, P. Masner ,  M. L. F r i s c h k n e c h t  a n d  H. Zang  ~ 

Dr R. Maag Lid, CH-8157 Dielsdorf (Switzerland), 25 April 1977 

Summary. Ana l  pore -p la t e s  are  a t yp i ca l  a d u l t  cha rac t e r i s t i c  of male  m e a l y  bugs.  N y m p h s  t r e a t e d  w i t h  a juven i le  
h o r m o n e - a c t i v e  insec t  g r o w t h  r egu la to r  m o u l t  severa l  t imes  in to  i n t e r m e d i a r y  forms  b e t w e e n  n y m p h  and  adul t .  The  
n u m b e r  of t he  ana l  pores  is r educed  d u r i n g  each  of these  s u p e r n u m e r a r y  moul ts .  

The  p o s t e m b r y o n i c  d e v e l o p m e n t  of t he  mea ly  bugs  is a 
r a t h e r  compl i ca t ed  process.  T he  f i r s t  2 la rve l  s tages  of 
b o t h  sexes are  s imi la r ;  in  t h e  females  even  t he  3rd a n d  
4 th  i n s t a r s  - t he  l a t t e r  m a y  be  r ega rded  as be ing  t h e  
neo ten ic  a d u l t  - s t i l l  r e t a i n  t he  same basic  form. The  
male  l a rvae  of t he  3rd and  4 t h  ins tars ,  cal led p r o n y m p h  
a n d  n y m p h ,  deve lop  t he  wing  b u d s  as t he  f i rs t  a d u l t  
charac te r i s t i cs .  The  v e n t r a l  p a r t  of t he  ana l  s e g m e n t  
remains ,  however ,  st i l l  s m o o t h  as in  younge r  i n s t a r s  
(figure 1). The  n y m p h  m o u l t s  i n to  t h e  a d u l t  male  wh ich  

is, besides t he  fuIIy deve loped  wings,  cha rac t e r i zed  b y  
2 p la t e s  on  t h e  v e n t r a l  s ide of t he  ana l  s e g m e n t  w i t h  
n u m e r o u s  pores  (80-100) (f igure 2). 
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