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Correlation of Estrogen-Induced Uterine Eosinophilia with other Parameters of 
Estrogen Stimulation, Produced with Estradiol-17/3 and Estriol 

Two sepa ra t e  r ecep to r  sys t ems  for es t rogens,  t h o u g h t  
to  be  i n v o l v e d  in  i n d e p e n d e n t  m e c h a n i s m s  of es t rogen  
ac t ion ,  h a v e  been  found  to  exis t  in  v i t ro  a n d  in v ivo  in 
t he  r a t  u terus .  These  are  t he  cy toso l -nuc lea r  r ecep to r  
s y s t e m  a n d  the  eos inophi l  r ecep to r  s y s t e m  z-~. The  
cy toso l -nuc lea r  r ecep to r  s y s t e m  exis ts  in t he  epi the l ia l ,  
s t roma l  a n d  m u s c u l a r  cells of t he  u t e rus  ~, ~ a n d  is respon-  
sible for t he  genomic  response  of es t rogens,  i.e., t h e  
increases  in  u te r ine  R N A  a n d  p r o t e i n  syn thes i s  ~. The  
eos inophi l  r ecep to r  s y s t e m  exis ts  in  t he  u t e r ine  eosinophi ls  
a n d  is cons idered  to  be  i nvo lved  in some of the  ea r ly  
es t rogenic  responses  in  t h e  u te rus ,  such  as w a t e r  imb ib i -  
t ion,  increase  in va scu l a r  pe rmeab i l i t y ,  h i s t a m i n e  re leas ing 
a n d  es t rogen  p r i m i n g  effectsZ-a. 

The  cy toso l -nuc lea r  a n d  t he  eos inophi l  r ecep to r  
sys t ems  h a v e  been  shown  to  differ  in  t he i r  aff ini t ies  for 
estradiol-17fl  and  estr iol  z. To c lar i fy  t he  role of each  
r ecep to r  s y s t e m  in t he  m e c h a n i s m  of es t rogen  ac t ion ,  i t  is 
necessa ry  to compa r e  t he  aff in i t ies  of es t rad io l  and  estr iol  
for each  r ecep to r  s y s t e m  w i t h  t he  p o t e n c y  of these  es t ro-  
gens for each  p a r a m e t e r  of es t rogen  s t imu la t i on .  The  

p r e sen t  s t u d y  i n t e n d s  to  correla te ,  u n d e r  iden t i ca l  
e x p e r i m e n t a l  condi t ions ,  t he  po tenc ies  of estradiol-17fl  
and  of estr iol  for severa l  p a r a m e t e r s  of es t rogen  s t imula -  
t i o n  w i t h  t he  change  in t he  t o t a l  n u m b e r  of eos inophi ls  in 
t h e  u t e rus  a n d  w i t h  t he  d a t a  ava i l ab le  on  t he  aff in i t ies  of 
these  s te ro ids  for t he  cy toso l -nuc lea r  a n d  t he  eos inophi l  
r ecep to r  sys tems.  

Material  and methods. Female  i m m a t u r e  W i s t a r  ra ts ,  
we igh ing  40 g, were used in t he  p r e s e n t  expe r imen t s .  A 
so lu t ion  of estradiol-17/5 or estr iol  was  in jec ted  i n to  t he  
j ugu la r  ve in  u n d e r  e the r  anes thes ia ,  us ing  one of severa l  
dosages  b e t w e e n  0.001 and  30 tzg/100 g b o d y  weight .  The  
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Dose response of estrogen-induced 
uterine eosinophilia and other 
parameters of estrogen stinmlation. 
Estradiol-17~ (Q--Q) or estriol 
(~---[B) was given i.v. 6 h before 
the animals were sacrificed. The 
uterine eosinophilia (a) is expressed 
as the total number of eosinophils 
in the uterus. The uterine wet 
weight (b), RNA/DNA (c), protein] 
DNA (d) and glyeogen/DNA (e) 
increases are expressed as A % of 
the controls. 
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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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