
15.2. 1972 Specialia 203 

Biological Actions of Estradiol-17~ After Prolonged Ovarian Hormonal Deficits 

The  l i t e r a tu re  is rep le te  w i t h  short ,  c r i t ica l  e x p e r i m e n t s  
i nvo lv ing  t he  biological  ac t ions  a n d  in t e r - ac t ions  of a) t h e  
es t rogens,  s ingly  and  in c o m b i n a t i o n ,  b) t he  p roges t a t i ona l  
hormones ,  l ikewise s ingly a n d  in  com bi na t i on ,  and  c) t he  
es t rogens  and  p roges t ins  in  a n u m b e r  of d i f fe ren t  combi-  
na t i ons  or phys io logica l  r a t ios  on  t he  r e p r o d u c t i v e  t r a c t s  
of a n u m b e r  of d i f fe ren t  species of l a b o r a t o r y  m a m m a l s  ~- 7. 
The  u t e r ine  g r o w t h  p r o m o t i n g  effects  of a large n u m b e r  of 
es t rogens  a n d  p roges t ins  t h u s  a p p e a r e d  to  be  wel l -known,  
inc lud ing  t he  m o d u l a t i n g  2, depress ing  3, i n h i b i t i n g  4, 
r e s t r i c t i ng  5-7 a n d  suppress ing  s,9 charac te r i s t i c s  of these  
C-18 a n d  C-21 o v a r i a n  sex s tero id  hormones .  T he  p o i n t  
n a t u r a l l y  emerged  to  a sce r t a in  t h e  s t a t u s  of t h e  u te r ine  
g r o w t h  response  in adul t ,  a lb ino  r a t s  w h i c h  were ovar iec-  
t omized  for  d i f fe ren t  per iods  of t ime,  and  which  were 
in jec ted  w i t h  sex s te ro id  h o r m o n e s  for e x t e n d e d  per iods  
of t ime.  I n  an  ef for t  to  o b t a i n  some a d d i t i o n a l  w o r t h -  
whi le  base  l ine da ta ,  i t  a p p e a r e d  of i n t e r e s t  to  f i rs t  observe  
t h e  effects of a n  es t rogen  in r a t s  which  h a d  b e e n b i l a t e r a l l y  
ova r i ec tomized  for per iods  oi t i m e  in excess of 1 year.  I n  
th i s  way,  one could o b t a i n  q u a n t i f i a b l e  d a t a  on  t he  effects 
of es t rogen  in r a t s  which  m a n i f e s t e d  cel lular  and  t issue 
effects  r e su l t ing  f rom pro longed  h o r m o n a l  deticits .  

Materials and methods. D e s c e n d a n t s  of t he  Sprague-  
D a w l e y  s t r a in  of r a t s  were ut i l ized in these  exper imen t s .  
T h e y  were fed P u r i n a  L a b  Chow a n d  w a t e r  ad  l ib i tum.  
All  r a t s  were 9 -mon th -o ld  a d u l t  females,  a t  t he  t i m e  of 
surgery.  44 an ima l s  were b i l a t e r a l l y  ovar iec tomized ,  a n d  
a n  a d d i t i o n a l  11 were s ham - ope r a t ed .  15~/2 m o n t h s  post -  
ova r i ec tomy ,  t he  an im a l s  were p laced  in 5 d i f fe ren t  groups,  
a n d  were s u b c u t a n e o u s l y  i n j ec t ed  once da i ly  for 3 days.  
The  5 g roups  were so a r r a n g e d :  G r o u p  I, s h a m - o p e r a t e d ;  
G r o u p  II ,  ova r i ec tomized  a n d  g iven  t he  vehicle,  0.1 cm 3 
sesame oil once da i ly  for 3 days  ; Groups  I I I ,  I V a n d V w e r e  
also ova r i ec tomized  a n d  were g iven  0.1 ~xg, 1.0 tzg, a n d  
5.0 txg estradiol-17/~ da i ly  for  3 days,  respect ively .  Necrop-  
sies were pe r fo rmed  24 h a f t e r  t he  las t  a d m i n i s t e r e d  
in jec t ion .  The  u te r i  a n d  endoc r ine  o rgans  were qu ick ly  
r emoved ,  c leanly  d issected  a n d  careful ly  t r i m m e d  free of 
a d h e r i n g  t issues,  we ighed  to  t he  nea r e s t  0.1 m g  on a 
R o l l e r - S m i t h  to r s ion  ba lance ,  a n d  f ixed for s u b s e q u e n t  
cy tochemica l ,  h i s t ochemica l  a n d  his tologic  analyses .  

Results and discussion. Firs t ,  a n d  of p a r a m o u n t  signi-  
f icance i t  Should be  e m p h a s i z e d  t h a t  h is to logica l  observa-  
t ions  of t h e  u t e r i  d id  no t  r evea l  a n y  a b n o r m a l  or p a t h o -  
logical  change.  The  uter i ,  especial ly  t h e  g l andu la r  a n d  
l u m i n a l  ep i the l i a  revea led  t h e  usua l  s t i m u l a t o r y  p a t t e r n s  
of response  to  estradiol-17/3. 

Secondly,  t he  g r av i m e t r i c  analyses ,  cf. t a b u l a r  da ta ,  
r evea led  qu i te  conc lus ive ly  t h a t  a) o v a r i e c t o m y  for  
p ro longed  per iods  of t ime,  i.e. 151/2 m o n t h s ,  e l ic i ted 
m a r k e d  o v a r i e c t o m y - i n d u c e d  changes :  whereas  t he  u te r i  
of t he  i n t a c t  con t ro l  r a t s  a v e r a g e d  630.1 • 84.6 mg, those  
of t he  sesame oil, h o r m o n a l  veh ic l e - t r ea t ed  ovar iec tomiz-  
ed r a t s  weighed 74.2 -1- 3.6 m g ;  b) sesame oil does no t  
induce  u te r ine  we igh t  increase,  no r  did  i t  show a n y  
mi togen ic  a c t i v i t y  when  s tud ied  histomorphologically; 
c) 0.1 tzg estradiol-17/5 da i ly  for 3 days,  g iven  to r a t s  
p rev ious ly  ova r i ec tomized  for 15~/2 m o n t h s ,  p r o v e d  
r e m a r k a b l y  p o t e n t  in u t e r i n e - g r o w t h  p r o m o t i n g  ac t iv i ty ,  
a 92% increase  be ing  obse rved ;  d) increas ing  t he  da i ly  
dosage of es t rad io l  10 t i m e s  (to 1.0 ~g da i ly  for 3 days)  
el ici ted a more  d r a m a t i c  increase,  207% over  the  sesame 
oil t r e a t e d  ova r i ec tomized  controls ,  a n d  e) f u r t h e r  increas-  
i n g t h e  dosage 50 t imes ,  i.e. t o  5.0 txg da i ly  for 3 days,  gave  
a f u r t h e r  increase,  231% over  t he  non-es t rogen ized  group.  
Thus ,  these  g r av ime t r i c  ana lyses  p rov ide  unequ ivoca l  
d a t a  c lear ly  i nd i ca t i ng  t h a t  t h e  u t e r i ne  g r o w t h  response  

r e m a i n s  qu i t e  ac t ive  fol lowing per iods  of p ro longed  
o v a r i a n  h o r m o n a l  defici ts  as h a v e  been  obse rved  in r a t s  
so t r e a t e d  fol lowing per iods  of o v a r i e c t o m y  for as long as 
151/2 mon ths .  

C o m p a r a t i v e  g r av ime t r i c  d a t a  a t  h a n d  der ived  f rom 
s imi la r  expe r imen t s ,  b u t  c o m m e n c i n g  es t rogen iza t ion  1 
week  a f te r  b i l a t e r a l  o v a r i e c t o m y  in 50-day-old r a t s  
revea led  t h a t  w h e n  an ima l s  were s imi la r ly  g iven  0.1, 1.0 
a n d  5.0 tzg estradiol-17/5 da i ly  for 3 days  and  necrops ied  
24 h a f t e r  t he  las t  in ject ion,  w i t h  all  p ro tocols  of a precisely 
dup l i ca t e  na tu re ,  t he  u t e r ine  increases  were 88, 120 and  
136%,  respect ive ly ,  over  those  of t he  sesame o i l - t rea ted ,  
ova r i ec tomized  cont ro l s  (VELARDO8). This  c o n t r a s t s  
s h a r p l y  w i t h  t h e  marked ,  d r a m a t i c  increases  here in  
obse rved  on  t h e  p r e sen t  expe r imen t s ,  i.e. 92, 207, and  
231%,  respect ively ,  on  t h e  same  dosages.  Thus ,  these  d a t a  
e x t e n d  an  ear l ier  r e p o r t  b y  VELARDO a n d  KASPROW l~ 
ind i ca t i ng  t h a t  i t  appea r s  sa t i s fac to ry  to  ut i l ize  an ima l s  

Influence of estradiol-17fl on the uteri of adult, albino rats 151/2 months 
after bilateral 0varieetomy 

Group Body wt. (g) Uterine wt. 
(mg) 

I. Non-Rx; sham-operated 309.4i11.5 b 630.1-4-84.6 
(intact controls) 

II. ~+, +0.1 em 3 sesame oil 319.34- 3.6 74.2-13.6 
(ovariectomized hormonal- 
vehicle controls) 

III. ~+, +0.1 vg est. 17fl a 334.44- 4.5 142.44-13.8 
daily for 3 days 

IV. ~., +1.0 ~g est. 17fi 363.8~_ 7.6 227.84-17.8 
daily for 3 days 

V. ~, +5.0 ~g es t. 17fi 394.14- 3.7 245.74-15.9 

Est. 17/~, estradiol-17fi (estra-1, 3, 5 (10)-triene-3, 17fl-diol). 
b •  standard error of the mean. 
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of th is  age to  ascer ta in  the  changes  in the  na tu re  of the  
several  cellular c o m p o n e n t s  t h a t  figure i m p o r t a n t l y  in 
u ter ine  g rowth  11. 

Riassunto. Si d imos t r a  che l 'u tero  di ra t t a ,  so t topos ta  
ad ablazione della ovaie 15 inesi e mezzo pr ima,  r i sponde  
n e t t a m e n t e  a t re  iniezioni so t tocu tanee  quot id iane  di 
17fl-estradiolo: si o t t enne ro  aumen t i  di peso del 92, 207 
e 231% al di sopra  del peso degli u ter i  di control l i  so t topo-  

11 Supported by U.S.P.H.S. Grant No. HD 00147-03. 

st i  ad ovar iec tomia  e t r a t t a t i  con semplice olio di sesamo. 
Si conclude,  percio, che l 'u tero  di r a t t a  esposta  a deficien- 
za o rmonica  ovarica di lungs  d u ra t a  6 no tevo lmen te  sen- 
sibile a t r a t t a m e n t o  con estrogeni.  

J.T. VELARDO and  BARBARA ANN KASPROW 

Department o/Anatomy,  Loyola University o/Chicago, 
Stritch School o/Medicine, 
2160 South First Avenue, Maywood (Illinois 60153, USA) 
12 July  7971. 

Evidence  for a H y p o c a l c e m i c  Factor in the H y p o t h a l a m u s  

The hypoca lcemic  effect  of the  p i tu i t a ry  gland ex t rac t s  
have  been  shown by  several  workers  1-5. So far, there  is no 
convincing  evidence t h a t  the  h y p o t h a l a m u s  is concerned 
in t he  p roduc t ion  of hypocalcemia .  The p resen t  s t u d y  
suggests  t he  exis tence of a hypocalcemic  fac tor  in the  
hypo tha l amus .  

Material and methods. 72 albino ra ts  of Hace t t epe  strain,  
weighing 150 to  180 g and  470 guinea-pigs were used in 
th is  s tudy.  All ra ts  were placed on a special  low calcium 
die t  for 3 days  before the  exper iment .  F r a g m e n t s  of 
h y p o t h a l a m i c  tissue, conta in ing  main ly  p i t u i t a ry  s ta lk  
and med ian  eminence  (SME), and cerebral  cor tex  in an 
equ iva lan t  a m o u n t  to  SME were r emoved  f rom 470 
guinea-pigs i m m e d i a t e l y  af ter  decapi ta t ion ,  frozen on dry  
ice and  were  kep t  for a m a x i m u m  of 24 h. The 2 pools, 
SME and  cerebrum,  wer e t hawed  and  each one homogeniz-  
ed in 25 ml  chilled 0.9% saline solution. The crude  homo-  
genates  were t hen  sub jec ted  to cen t r i fuga t ion  a t  11.000 g 
for 5 min  a t  4~ and  the  supe rna t an t s  were separa ted .  
The procedures  were r epea ted  once more  wi th  15 ml  of 
normal  saline and  to ta l  ex t rac t s  were kep t  a t  - -20~ 
The ex t rac t s  were used wi th in  10 days.  

H y p o p h y s e c t o m y  was per fo rmed  according to t he  
m e t h o d  of FALCONI et  al. 6. The e x p e r i m e n t w a s  s t a r t ed  the  
day  a f te r  h y p o p h y s e c t o m y .  Ra t s  were anes the t i zed  wi th  
i.p. pen toba rb i t a l ,  30 mg/kg  of body  weight  pr ior  to the  
exper iments ,  af ter  which  t r a c h e o s t o m y  was performed.  A 
fine po lye thy lene  ca the te r  was inser ted  in to  t he  r ight  
jugular  vein  for ex t r ac t ion  of blood. Brain or SME ex t rac t s  

or saline was in jec ted  th rough  the  left carot id  ar tery.  
1 mg of hepar in  was admin i s t e red  i.v. to each animal  to 
p r ev en t  c lo t t ing of the  blood. 1 ml  of blood was d rawn 
at  O 'base line'  a f ter  20 and 30 min  and in 1 expe r imen t  a t  
60 min  for calcium de te rmina t ion .  Each  t ime  fluid loss 
was replaced by  infusing normal  saline. P l a sma  calcium 
was de te rmined  by  the  m e t h o d  of REHELL 7. All samples  
were run in duplicate.  

The following 4 d i f ferent  expe r imen t s  were carried out  
in th is  s tudy :  E x p e r i m e n t  I 27 ra ts  were used in th is  
exper iment .  F i r s t  1 ml  of blood was ob ta ined  f rom each 
in tac t  ra t  and t h e n  the  animals  received a single 0.5 ml  
SME extract /100 g b o d y  wt. by  carot id  a r te ry  over  2 min.  
15 contro l  ra ts  received only normal  Saline 0.5 ml/100 g 
body  wt. by  carot id  ar tery.  1 ml  of blood was d rawn  at  
0, 20 and  30 min  for Ca de te rmina t ion .  
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Plasma Ca levels before and after injection of SME extract or physiological saline 

Experiment No. of rats Infused solutions Plasma Ca levels mg/lO0 ml (mean 4- SE) 

Preinjection (rain) Postinjection (min) 

0 20 30 60 

I 27 Hypothalamic 10.484-0.081 
(SME) extract 

15 Physiologic saline 10.394-0.100 

lI 10 Cerebral Cortex 10.944-0.168 

lII 10 Hypothalamic 10.784-0.288 
(SME) extract 

IV 5 Heated 10.804- 0.423 
(SME) extact 

5 Digested 11.004-0.221 
(SME) extract 

8.37-t=0.182 
P<0.001 a 
10.104.0.090 
P>0.05 

9.564-0.302 
P<0.001 

10.884-0.312 
P>0.05 
10.604-0.299 
P>0.05 

8.35• 
P<0.001 a 
10.194-0.094 
P>0.05 
10.92• 
P>O.05 
9.194.0.320 
P<O.O01 ~ 

10.82• 
P>0.05 
10.62• 
P>0.05 

m 

10.974.0.189 
P>0.05 

a --  P < 0.001 as compared with saline infused control. 


