
994 Specialia EXPERIENTIA 31/8 

con t ro l  r a t s  were  s imi la r ly  in j ec ted  w i th  equa l  a m o u n t s  of 
t h e  vehicle.  Tile an ima l s  were sacrif iced 6 h a f t e r  t h e  
in j ec t ion  a n d  t he  u te r i  excised. The  r i g h t  u t e r ine  h o r n  was 
used for b iochemica l  s tudies  a n d  t he  left  u t e r ine  h o r n  was 
used for h is to logica l  s tudies ,  

The  fol lowing p a r a m e t e r s  were m e a s u r e d  in t h e  u t e rus  
of each  a n i m a l :  we t  weight ,  D N A  6, R N A  7, p ro t e i n  s an d  
glycogen 9 con ten t ,  a n d  t he  t o t a l  n u m b e r  of u te r ine  
eos inophi ls  10. The  effects of t he  es t rogen  s t i m u l a t i o n  
were assessed i n d i v i d u a l l y  in  each  an imal .  The  m e a n  va lue  
( •  SEM) of each  p a r a m e t e r  of es t rogen  s t i m u l a t i o n  were 
ca lcu la ted  b y  pool ing  t h e  resul t s  o b t a i n e d  in each  of the  
8 to  12 an ima l s  used for each  e x p e r i m e n t a l  condi t ion .  The  
u t e r ine  wet  we igh t  , R N A / D N A ,  p r o t e i n / D N  A a n d  glyco- 
g e n / D N A  increases  were expressed  as pe r cen t  change  
over  t he  controls .  The  u te r ine  eos inophi l ia  was  expressed  
as t h e  t o t a l  n u m b e r  of eos inophi ls  in  t he  u terus .  

Results. The  F igure  shows t h e  increases  in  t he  t o t a l  
n u m b e r  of u t e r i ne  eosinophils ,  in  t h e  u t e r ine  we t  we igh t  
and  in t he  u t e r ine  RNA,  p ro t e in  and  glycogen c o n t e n t  6 h 
a f t e r  t he  i.v. i n j ec t ion  of estradiol-17fl  or estriol.  Es t r io l  is 
a s t ronge r  es t rogen  t h a n  es t rad io l  for t he  u t e r ine  eosino- 
ph i l i a  a n d  t h e  u t e r ine  we t  we igh t  responses  (Figure a 
a n d  b). E s t r a d i o l  is a s t ronge r  e s t rogen  t h a n  estr iol  for  
p r o d u c i n g  increases  in  t he  u t e r ine  R N A  a n d  p ro t e i n  
c o n t e n t  (Figure  c and  d). B o t h  h o r m o n e s  p r e sen t  s imi lar  
po tenc ies  to  induce  t he  increase  in t he  u t e r ine  glycogen 
con ten t ,  e x c e p t  a t  a dose of 0.1 ~g/100 g b o d y  weight ,  
dose a t  wh ich  estr iol  p roduces  a s l igh t ly  s t ronge r  response  
t h a n  es t rad io l  (Figure  e). 

Discussion. The  p r e sen t  i n v e s t i g a t i o n  shows t h a t  
estradiol-17fl  is a s t ronger  es t rogen t h a n  es t r io l  for  t h e  
genomic  response  of es t rogens,  t h a t  is, t i le 6 h increases  in  
t h e  u t e r ine  R N A  and  p r o t e i n  con ten t s .  I t  is well e s t ab l i shed  
t h a t  estradiol-17fl  has  a h igher  a f f in i ty  t h a n  estr iol  for the  
u t e r i n e  cy toso l -nuc lea r  r ecep to r  s y s t e m  11. C o m p a r i n g  t h e  
a f f in i ty  d a t a  of estradiol-17fl  a n d  estr iol  for t h e  cytosol-  
nuc l ea r  r ecep to r  s y s t e m  w i t h  t he  dose-response  of these  
es t rogens ,  i t  is c lear  t h a t  t h e  genomic  response  of es t radiol -  
17fl a n d  es t r ioF  corre la tes  w i t h  t he  aff in i t ies  of these  
es t rogens  for t h e  cy toso l -nuc lea r  r ecep to r  sys tem.  This  
co r re l a t ion  p rov ides  f u r t h e r  s u p p o r t  of t h e  ev idence  for 
t he  m e d i a t i o n  of t he  genomic  response  of es t rogens  b y  t h e  
u t e r i ne  cy toso l -nuc lea r  r ecep to r  sys tem.  

A d i f fe ren t  s i t u a t i o n  occurs  w i t h  t he  e s t rogen - induced  
u t e r ine  eos inophi l ia  and  t h e  6 h increases  in  t h e  u t e r ine  
we t  weight .  Es t r io l  is a s t ronge r  es t rogen  t h a n  es t radio l -  
17fi for  i nduc ing  these  two p a r a m e t e r s  of es t rogen  s t imula -  

t ion.  W e  h a v e  p rev ious ly  shown  t h a t  es tr iol  h a s  a h ighe r  
a f f in i ty  t h a n  estradiol-17fl  for t h e  recep tors  in  t h e  u t e r ine  
eos inophi ls  1. C o m p a r i n g  t h e  a f f in i ty  d a t a  of estradiol-17fl  
a n d  of estr iol  for  t h e  eos inophi l  r ecep to r s  w i t h  t h e  dose- 
response  d a t a  of these  es t rogens,  i t  is c lear  t h a t  the  
u t e r ine  eos inoph i l i a  a n d  t h e  6 h we t  we igh t  responses  
p roduced  b y  estradiol-17fl  or es tr iol  cor re la te  w i t h  t he  
aff in i t ies  of these  es t rogens  for t h e  eos inophi l  receptors .  
This  co r re l a t ion  suppo r t s  t h e  h y p o t h e s i s  of the  m e d i a t i o n  
of t h e  u t e r ine  eo~inophil ia  a n d  t h e  6 h we t  we igh t  responses  
b y  t h e  eos inophi l  r ecep to r s  1, 3,13. 

Summary. Estradio l -17f l  is a s t r onge r  es t rogen  t h a n  
estr iol  for  t h e  genomic  response  of estrogens.  Es t r io l  is a 
s t ronge r  es t rogen  t h a n  estradiol-17fl  for t h e  es t rogen-  
i nduced  u t e r ine  eos inophi l i a  an d  t h e  6 h increase  in  t he  
u t e r i n e  we t  we igh t  13. 
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f r 
T i m e - D e p e n d e n c e  of Es trad io l  Effects  on Pro te in  S y n t h e s i s  in the Rat  N e u r o h y p o p h y s i s  

The  p a r t i c i p a t i o n  of es t rogens  in t he  m o d u l a t i o n  of  t h e  
oxy toc in - re l eas ing  ref lex  is. now  well  documen ted1 ,  s. 
E s t r o g e n s  can  a l t e r  th i s  ref lex b y  ac t ing  a t  a n y  of severa l  
s i tes  a long  t h e  arc. One of possible  s i tes  of ac t ion  is t h e  
n e u r o h y p o p h y s i s  itself, i.e., e s t rogens  could  m o d i f y  t h e  
respons iveness  of t he  pos te r io r  lobe to  n e r v o u s  s ignals  
t r igger ing  oxy toc in  release.  In  a r ecen t  work  we h a v e  
obse rved  t h a t  t he  n e u r o h y p o p h y s i s  of t he  spayed  female  
r a t  is able  to  c o n c e n t r a t e  a n d  r e t a i n  es t rad io l  f rom t h e  
b lood s t ream,  a n d  con ta ins  a cy top la smic  m a c r o m o l e c u l a r  
c o m p o n e n t  t h a t  b inds  es t rad io l  w i t h  h i g h  a f f in i ty  3. 
E s t r a d i o l  u p t a k e  var ies  d i u r n a l l y  a n d  seems to be  depen-  
d e n t  u p o n  m e l a t o n i n  secre t ion  f rom the  p inea l  g l and  s. The  
p r e s e n t  e x p e r i m e n t  was  u n d e r t a k e n  to  examine  t he  t ime-  
d e p e n d e n c y  for  es t rogens  effects  on  t he  pos te r io r  lobe b y  
m e a s u r i n g  changes  in 3H-leucine i nco rpo ra t i on  in to  

n e u r o h y p o p h y s e a l  p ro t e in s  as a f unc t i on  of t ime  of in- 
j ec t ion  of estradiol .  " 

Material and methods. W i s t a r  female  r a t s  were k e p t  in  
t h e  l igh t  f rom 07.00 to 21.00 da i ly  a n d  were g iven  access 
to  food a n d  w a t e r  ad  l ib i tum.  R a t s  c a s t r a t e d  3 weeks  
ear l ier  rece ived  a single dose of 0.3 ~xg es t rad io l  or vehic le  
a t  06.00 or 14.00 h. 24 h l a t e r  t h e  r a t s  were sacrif iced a n d  
pools  of 2 n e u r o h y p o p h y s e s  were i n c u b a t e d  for 1 h a t  
37 ~ in K r e b s - R i n g e r  b i c a r b o n a t e  buf fe r  c o n t a i n i n g  1.5 
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tzCi of 1.-4, 5-3H-leucine (spec. act. 5 Ci/mmol) unde r  a 
95% oxygen:  5% carbon  dioxide a tmosphere .  3H-leucine 
incorpora t ion  in to  prote ins  was e s t ima ted  by  measur ing  
the  r ad ioac t iv i ty  p resen t  in the  t r ichloroacet ic  acid- 
insoluble residues*. P ro te ins  concen t ra t ion  was measured  
according to  L o w ~ v  et  al. 5. 

Results and discussion. The admin i s t r a t i on  of a single 
dose of es t radiol  caused a s ignif icant  increase 24 h la ter  of 
3H-leucine incorpora t ion  into neu rohypophysea l  p ro te ins  
(Table). The effects of es t radiol  depended  largely upon  
t ime  of injection.  R a t s  in jec ted  at  06.00 h, i.e., a t  t he  end 
of t he  dark  period,  exhib i ted  a 74% increase in p ro te in  
synthes is ,  whereas  ra t s  in jec ted  at  14.00 h, i.e. a t  the  
middle  of t he  l ight  period,  showed only a 30% increase in 
p ro te in  synthesis .  

L imi ted  in fo rmat ion  is available concerning the  possi- 
bi l i ty  t h a t  es t radiol  t r e a t m e n t  modifies the  func t ion  of the  
neurohypophys i s .  In  female rats,  es t rogens  increase 
oxy toc in  c o n t e n t  of the  poster ior  lobe and  g o n a d e c t o m y  
reduces  it slightly6, 7. Da ta  repor ted  herein  reveal  t h a t  
neu rohypophysea l  pro te in  synthes is  increases s ignif icant ly  
af ter  es t radiol  t r e a t m e n t .  In  addit ion,  the  t ime  of day  
when  estradiol  was in jec ted  has  a r emarkab le  influence 
on the  e x t e n t  of s t imula t ion  of labelled amino acid in- 
corpora t ion  in to  proteins .  This may  be re la ted  to  the  
previous ly  r epo r t ed  diurnal  var ia t ions  in estradiol  up take  
by  the  pos ter ior  lobe 3. 

Ef fec ts  of es t rogens  on the  neurons  of the  pa raven t r i c -  
ular nuclei  are suppo r t ed  by  neurophysiological  s and  
au torad iographic  9 data .  To w h a t  exen t  changes  in oxy-  
toc in  o u t p u t  reflects an  effect  of es t radiol  on h y p o t h a l a m i c  
or n eu ro h y p o p h y s ea l  sites remains  to  be establ ished.  
However ,  the  p re sen t  results ,  t oge the r  wi th  previous  
d a t a  3, seem to argue in favour  of the  view t h a t  es t rogens  
could affect  the  release of oxy toc in  in p a r t  by  ac t ing  
di rec t ly  on the  neurohypophys i s .  

Summary. The incorpora t ion  of ~H-leucine into neuro-  
hypophysea l  pro te ins  was measured  in vitro,  24 h af ter  the  
admin i s t r a t i on  of a single dose of es t radiol  (0.3 tzg) to  
ca s t r a t ed  female rats .  Es t r ad io l  t r e a t m e n t  caused a 
s ignif icant  i n c r e a s e  of aH-Ieucine incorpora t ion  into 
prote ins  of t he  pos ter ior  lobe. The effects of es t radiol  
depended  largely upon  t ime  inject ion.  Ra t s  in jec ted  a t  
06.00 h, i.e., a t  the  end of the  da rk  per iod exhib i ted  a 74% 
increase in pro te in  synthes is ,  whereas  r a t  in jec ted  a t  
14.00 h, i.e., a t  the  middle  of the  l ight  per iod only showed 
a 30% of increase. 
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Time-dependence of the effects of estradiol on protein synthesis of 
the rat neurohypophysis 

Treatment �9 3H-leucine incorporation into proteins 
(dpm/mg of protein) 

06.00 h 14.00 h 
Vehicle 612.0 • 34.2 b 591.1 -c 51.6 
Estradiol 1065.3 ~ 60.7 " 769.8 ~_ 32.8'~ 

Increase (%) 74.0 30.2 

Rats received a single injection of 0.3 ug of estradiol or vehicle at 
06.00 or 14.00 h and were killed 24 h later, b Mean • S E n  8 in 
each group. ~ p < 0.01, Student's t-test, a p < 0.05. 
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Endocrine Control of Mating Instinct in Dysdercus 
i n  course of a s t u d y  to inves t iga te  the  endocr ine  pa th -  

way  of the  events  occurr ing in the  r ep roduc t ive  cycle of 
Dysdercus koenigii, a hemimetabo lous  insect  pes t  in India  
on the  c o m m o n  ladies f inger p lan t  (Hibiscus eseulentus), a 
very  in teres t ing  and  remarkable  re la t ionship  was observed  
be tween  the  neurosecre to ry  cells of the  bra in  and the  
urge for ma t ing  in the  female. 

Six pa i red  groups of neurosecre to ry  cells (NSC) occur 
in the  p ro toce reb rum of the  bra in  of Dysdercus koenigii. 
A p a r t  f rom the  median  neurosecre to ry  cells (MNSC) 
forming 3 pairs  of dorsal  and 2 pairs of ven t r a l  groups, 
there  is a la tera l  group of 3 neurosecre to ry  cells (LNSC) 
on ei ther  side. The females mate  wi th in  24 h af ter  emer-  
gence, m a y  cont inue  the  ac t  for 110 to 114 h and  lay eggs 
abou t  120 h af ter  c o m m e n c e m e n t  of mat ing.  The recept iv-  
i ty  of the  female appears  to be ' recognized '  b y  the  male 
which  moves  in the  v ic in i ty  of the  former  and exhibi t s  a 
cour t ing  behaviour .  I t  has  also been observed  t h a t  ma t ing  
m u s t  con t inue  for a t  least  96 h for normal  oocyte  develop-  
m e n t  and oviposi t ion.  During the  first  96 h, t he  ma t ing  

koenigii (Hemiptera: Pyrrhocoridae) 

individuals  are inseparab ly  un i t ed  and  any  in ter ference  
dur ing  this  per iod resul ts  in the  failure of the  females  to  
lay eggs. I n t e r r u p t i o n  of ma t i n g  96 h af ter  c o m m e n c e m e n t  
does no t  affect  m a t u r a t i o n  and  normal  ovula t ion  of eggs. 
Histological  examina t ion  of p a r a l d e h y d e  - fuchsin s ta ined  
sect ions pass ing t h r o u g h  the  p ro toce reb rum to show the  
secre tory  ac t iv i ty  of the  bra in  NSC in var ious  phases  of 
the  reproduc t ive  cycle has  revealed t h a t  the  LNSC are 
full of secre tory  ma te r i a l  pr ior  to, and at  the  t ime  of com- 
m e n c e m e n t  of mat ing ,  b u t  af ter  24 h t h e y  are seen to  be 
e m p t y  showing only  a c o m p a c t  layer  of secre tory  ma te r i a l  
a t  the  pe r iphery  of the  ceils. There  is no secre tory  ac t iv i ty  
in the  MNSC of pars  in tercerebral is  up to  72 h af ter  com-  
m e n c e m e n t  of mat ing .  The ac t iv i ty  of the  LN SC comple te -  
ly subsides af ter  ma t i n g  and  these  cells have  no t  been  seen 
to enter  a secre tory  phase  even  10 days  af ter  oviposi t ion.  
The insects  p ro b ab l y  never  ma te  again af ter  laying the  f i rs t  
b a t c h  of eggs (no ma t i n g  occurred  in the  females  k e p t  un-  
der  obse rva t ion  for over  a mo n t h ,  a l though  t h e y  were qu i te  
act ive and feeding vorac ious ly  on the  leaves of Hibiscus 


