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Sex  s t e r o id s  h a v e  b e e n  s h o w n  to  i n f l uence  c a r b o h y d r a t e  
m e t a b o l i s m  in m a n y  i n s t a n c e s  in b o t h  a n i m a l  a n d  m a n  ~ 
T r e a t m e n t  w i t h  p r o g e s t e r o n e  i n c r e a s e d  p a n c r e a t i c  i n su l in  
s e c r e t i o n  in  t h e  r a t  2 a n d  in t h e  m o n k e y K  I n  m a n ,  t h e  
i n s u l i n  r e s p o n s e  d u r i n g  a n  o ra l  g lucose  t e s t  w a s  i n c r e a s e d  
a f t e r  p r o g e s t e r o n e  t r e a t m e n t  4, b u t  t h i s  cou ld  n o t  be  
c o n f i r m e d  d u r i n g  a n  i .v. g lucose  t e s t  ~. I n  t h e  r a b b i t ,  t h e  
e f fec t  of  e s t r a d i o l  on  g lucose  t o l e r a n c e  h a s  b e e n  m e a s u r e d  
b u t  p l a s m a  in su l in  was  n o t  d e t e r m i n e d  6. W e  s t u d i e d  t h e  
e f f ec t  of  p r o g e s t e r o n e  t r e a t m e n t  on  t h e  i n su l i n  r e s p o n s e  
a f t e r  a n  i .v.  g lucose  t e s t  in  r a b b i t s .  T h e  t e s t s  were  pe r -  
f o r m e d  dur ing ,  as  wel l  as  a f te r ,  t h e  p r o g e s t e r o n e  t r e a t m e n t .  
W e  s h o w e d  t h a t  in t h e  r a b b i t  - as  in o t h e r  spec i e s  s t u d i e d  
so far  - p r o g e s t e r o n e  t r e a t m e n t  c a u s e d  i n c r e a s e d  leve ls  of 
p l a s m a  insul in .  

Mater ials  and methods. T w o  r a n d o m i z e d  g r o u p s  of  6 
N e w  Z e a l a n d  w h i t e  r a b b i t s  (2-2 .5  kg) were  used .  1 
g r o u p  r e c e i v e d  5 m g  p r o g e s t e r o n e / k g  b o d y  w e i g h t  s.c. in 
0.6 m l  a r a c h i s  oil da i ly .  T h e  c o n t r o l  g r o u p  w a s  i n j e c t e d  
w i t h  a r a c h i s  oil a c c o r d i n g  to  t h e  s a m e  s c h e m e .  A f t e r  a 
2 h fas t ,  a 35% s o l u t i o n  of  g lucose  was  i n j e c t e d  r a p i d l y  
in to  t h e  ea r  v e i n  in  a d o s a g e  of  1 g /kg.  B l o o d  s a m p l e s  f r o m  
t h e  ea r  v e i n s  w e r e  co l l ec t ed  in h e p a r i n i z e d  t u b e s  a t  
0, 5, 15, 30 a n d  45 m i n  a n d  p l a c e d  on  ice. P l a s m a  g lucose  
was  d e t e r m i n e d  w i t h  t h e  g lucose  o x i d a s e  m e t h o d  (Boeh-  
r i n g e r  t e s t  ki t )  a n d  p l a s m a  i n su l i n  w i t h t h e  d o u b l e  a n t i b o d y  
sol id  p h a s e  ( D A S P )  m e t h o d  ~ w i t h  p ig  i n su l in  as  s t a n d a r d  s. 
P l a s m a  p r o g e s t e r o n e  was  d e t e r m i n e d  w i t h  a c o m p e t i t i v e  
p r o t e i n  b i n d i n g  a s s a y  9. 

Glucose  d i s a p p e a r a n c e  r a t e s  were  c a l c u l a t e d  w i t h  t h e  
l eas t  s q u a r e  m e t h o d  f r o m  t h e  l o g a r i t h m i c  v a l u e s  of  t h e  
p l a s m a  g lucose  c o n c e n t r a t i o n s  ~~ T h e  i n t e g r a t e d  i n su l i n  

cu rve s  were  d e t e r m i n e d  b y  c a l c u l a t i n g  t h e  t o t a l  a r e a  
u n d e r  t h e  r e s p o n s e  c u r v e  a b o v e  zero  level.  

Results  and discussion. I n t r a v e n o u s  g lucose  t o l e r a n c e  
t e s t s  were  p e r f o r m e d  a f t e r  5 w e e k s  t r e a t m e n t  w i t h  p r o -  
g e s t e r o n e  a n d  1 a n d  7 w e e k s  a f t e r  t r e a t m e n t  h a d  b e e n  
s t o p p e d .  F i g u r e  1 s h o w s  t h e  p l a s m a  g lucose  a n d  insu l in  
r e s p o n s e  c u r v e s  of  t r e a t e d  a n d  c o n t r o l  r a b b i t s  a f t e r  
5 w e e k s  t r e a t m e n t .  N a t u r a l  p r o g e s t e r o n e  p r o d u c e d  no  
s i g n i f i c a n t  c h a n g e  in  t h e  r a t e  of  g lucose  d i s a p p e a r a n c e  
(Table  I), b u t  t h e  m e a n  i n t e g r a t e d  in su l in  r e s p o n s e  was  
s i g n i f i c a n t l y  h i g h e r  in  t h e  g r o u p  t r e a t e d  w i t h  p r o g e s t e r o n e  
t h a n  in t h e  c o n t r o l  g r o u p  (F igu re  2). T h e  s a m e  r e su l t  
w a s  o b t a i n e d  1 w e e k  a f t e r  p r o g e s t e r o n e  t r e a t m e n t  h a d  
b e e n  s t o p p e d .  T h e  p l a s m a  p r o g e s t e r o n e  levels  were  st i l l  
i n c r e a s e d  1 w e e k  a f t e r  t r e a t m e n t  (Table  I I ) .  
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Table I. Mean (-4- SEM) glucose disappearance rates (K) following 
intravenous glucose 

Group n K (rag/100 ml/min) 

E 
0 
o 

E 
v 

oo 

m 

K 

During treatment After treatment 

(5 weeks) 1 week 7 weeks 

Placebo 6 3.00 4- 0.23 2.56 i 0.21 2.65 -t- 0.07 
Progesterone 6 3.35 :~= 0.20 2.94 ~ 0.36 2.94 i 0.37 

N.S. N.S. N.S. 

Treatment of groups and calculation of K-values as described in Ma- 
terials and methods. 

Table II. Mean 4- SEM plasma progesterone concentrations 

Group n Progesterone (ng/ml) 

During treatment After treatment 

(5 weeks) 1 week 7 weeks 

Placebo 6 4 •  1 8 •  4 •  
Progesterone 6 67 4- 25 26 ~ 7 3 -4- 1 

p < 0.005 p < 0.005 N.S. 

Progesterone was determined as described in Materials and methods. 
The P-values were calculated with the Wilcoxon test. 
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Fig. i. Plasma glucose and insulin 
responses to i.v. glucose after 5 
weeks progesterone treatment. 
O-- �9  placebo group; � 9  
progesterone group. 
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Fig. 2. Mean ( •  SEM) integrated plasma insulin responses during an 
i.v. glucose tolerance test in rabbits. 
A) after 5 weeks treatment. 1. Placebo group. 2. Progesterone group 
(p < 0.05). 
B) 1 week after treatment had been stopped. 1. Placebo group. 2. 
Progesterone group (p < 0.01). 
C) 7 weeks after treatment had been stopped. 1. Placebo group. 2. 
Progesterone group (N.S.). The P-values were calculated with the 
permutation test xe. 
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These  resu l t s  agree w i t h  t h e  r e p o r t e d  effects  of pro-  
ges te rone  on  insu l in  responses  d u r i n g  glucose t o l e r ance  
tests2,3. I t  has  been  shown  t h a t  p roges t e rone  t r e a t m e n t  
a u g m e n t s  t he  p l a s m a  insu l in  response  w i t h o u t  h a v i n g  a n y  
a p p a r e n t  effect  on glucose to lerance .  One e x p l a n a t i o n  is 
t h a t  p roges te rone  induces  t -ce l l  h y p e r p l a s i a  whi le  a t  t he  
same  t i m e  i t  is a n  insu l in  an t agon i s t i  caus ing  i m p a i r e d  
pe r iphe ra l  t i ssue  u t i l i za t ion  of glucose z. The  fac t  t h a t  
p roges t e rone  inh ib i t s  t he  insu l in  effect  on  glucose u p t a k e  
of r a t  d i a p h r a g m  in v i t ro  n suppor t s  t h i s  suggest ion.  

Seven weeks a f t e r  p roges t e rone  t r e a t m e n t  h a d  been  
s topped,  the re  was no s ign i f ican t  di f ference be tween  t he  
i n t e g r a t e d  insu l in  responses  of t r e a t e d  a n d  con t ro l  
r abb i t s .  Th i s  shows t h a t  t h e  p roges t e rone  effect  is fu l ly  
reversible .  The  p roges te rone  levels were also n o r m a l i z e d  
a f te r  7 weeks (Table  II) .  There  could be  a co r re l a t ion  
be tween  t he  r a t e  in  drop  of p roges t e rone  levels  a n d  t h e  
n o r m a l i z a t i o n  of t he  insu l in  responses  b u t  no  a t t e m p t  was 
m a d e  to s t u d y  th i s  ques t ion .  

Rdsumd. U n  t r a i t e m e n t  p e n d a n t  5 semaines  avec  de la 
p roges te rone  a p rovoqu6  une  a u g m e n t a t i o n  s ign i f ica t ive  
de la r6ponse  insu l in ique  ~ l ' i n j ec t ion  i.v. de glucose chez 
la lapine.  Une  sema ine  apr6s  la f in  du  t r a i t e m e n t ,  les 
t a u x  de p roges te rone  et  la r6ponse  insu l in ique  6 t a i en t  
encore  61ev6s. 7 semaines  apr6s  le t r a i t e m e n t  la  r @ o n s e  
insuI in ique  6taf t  de n o u v e a u  normale ,  m o n t r a n t  que  l 'e f fe t  
de la p roges te rone  6 taf t  e n t i ~ r e m e n t  r6versible.  
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Water Deprivation inRats: Elevated Plasma Neurophysin Levels 

W a t e r  d e p r i v a t i o n  in r a t s  is a p o t e n t  s t imu lus  to  t h e  
h y p o t h a l a m o - n e u r o h y p o p h y s i a l  s y s t e m  a n d  leads  to  
release of b o t h  oxy toc in  a n d  vasopress in  1. T he  a v a i l a b i l i t y  
of specific r a d i o i m m u n o a s s a y s  for  oxytoc in ,  vasopress in  
a n d  t h e i r  ca r r i e r  p ro te ins ,  t he  neu rophys ins ,  led us to  
r e inves t iga t e  t he  effects of p ro longed  w a t e r  d e p r i v a t i o n  
on  t h e  a m o u n t s  of these  subs t ances  p r e s en t  in  t he  r a t  
neu ra l  lobe. P l a s m a  n e u r o p h y s i n  levels were also de- 
t e r m i n e d  in t he  same  an i m a l s  in  order  to  a sce r t a in  w h e t h e r  
t h e y  were e l eva ted  b y  t he  s t imu lus  a n d  in order  to  s tudy ,  
in  a n  ind i rec t  way,  t h e  k ine t i c s  of n e u r o h y p o p h y s i a l  
h o r m o n e  secret ion.  

Adul t ,  male  r a t s  of t h e  S IV 50 s t r a t a  (Sp rague -Dawley  
der ived)  we igh ing  b e t w e e n  230-310 g were k e p t  5 to  a 
cage a n d  a l lowed food ad  l i b i t u m  (Nafag 850 pellets) .  
28 an ima l s  used as con t ro l s  had ,  in  add i t ion ,  free access 
to  t a p  water .  10 g roups  of 10 an i m a l s  each  were d e p r i v e d  
of d r i n k i n g  w a t e r  for per iods  r a n g i n g  f rom i to  10 days.  
A t  t he  end  of t he  per iod  of w a t e r  dep r iva t i on ,  t he  
an ima l s  were decap i t a t ed .  E a c h  n e u r o h y p o p h y s i s  was  
r ap id ly  r emoved ,  s epa ra t ed  f rom a d j a c e n t  t i s sue  a n d  
t r ans fe r r ed  to a P y r e x  t u b e  c o n t a i n i n g  2 ml  of d is t i l led  
w a t e r  for homogen iza t ion .  Inso lub le  m a t e r i a l  in  t he  
h o m o g e n a t e  was  r e m o v e d  b y  c e n t r i f u g a t i o n  a n d  t he  
s u p e r n a t a n t  used for r a d i o i m m u n o a s s a y .  Blood was  

col lected f rom the  bodies  i m m e d i a t e l y  a f t e r  d e c a p i t a t i o n  
and  cen t r i fuged  for  b lood h a e m a t o c r i t  d e t e r m i n a t i o n .  
The  p l a s m a  was used for m e a s u r e m e n t  of osmot ic  pressure  
and  chlor ide  concen t r a t i on ,  as well  as for d e t e r m i n a t i o n  
of i m m u n o r e a c t i v e  n e u r o p h y s i n  levels. 

N e u r o p h y s i n  levels were d e t e r m i n e d  b y  r a d i o i m m u n o -  
a s say  us ing  a cross-species r eac t ive  a n t i b o d y  (AhlV) 
ra i sed  aga ins t  b o v i n e  n e u r o p h y s i n s ;  pu r i f i ed  b o v i n e  
n e u r o p h y s i n  I I  se rved  as s t a n d a r d  2. Oxy toc in  a n d  vaso-  
p ress in  were assayed  us ing  specific an t ibod ie s  accord ing  
to  p rev ious ly  descr ibed  m e t h o d s  a. 

Af te r  1 d a y  of w a t e r  dep r iva t i on ,  t he  a m o u n t s  of 
i m m u n o r e a c t i v e  oxy toc in  a n d  vasopress in  p re sen t  in  t h e  
neu ra l  lobe d id  n o t  differ  g r ea t l y  f rom those  of con t ro l  
rats .  A s l igh t  increase  in vasopres s in  c o n t e n t  a n d  a de- 
crease in o x y t o c i n  c o n t e n t  were seen,  b u t  n e i t h e r  were 
s t a t i s t i ca l ly  s ignif icant .  W i t h  longer  per iods  of r e m o v a l  
of water ,  a progress ive  fal l  in  t he  g land  c o n t e n t  of b o t h  
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