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t r a c t s  was  d e t e r m i n e d  b y  t he  f a t  p a d  m e t h o d  x5 as p rev i -  
ous ly  descr ibed  le. 

I n su l i n  was found  to  be  a b s e n t  f rom t h e  g u t  in al l  species 
s tud ied  b u t  t h e  ra t .  G u t  insu l in  ( I R I  a n d  ILA)  in t h e  r a t  
was  assoc ia ted  a l m o s t  exc lus ive ly  w i t h  t h e  d u o d e n a l  mu-  
cosa  (Table) .  On ly  t r aces  of I R I  a n d  I L A  were  found  in 
o t h e r  p a r t s  of t h e  g a s t r o - i n t e s t i n a l  t r ac t .  T he  source  of t h e  
insu l in  of t h e  r a t  d u o d e n u m  is u n k n o w n .  T h e  poss ib i l i t y  
was  cons id6red  t h a t  t h e  p resence  of insu l in  in  t h e  g u t  was  
a r e s u l t  of  a c c u m u l a t i o n  of insu l in  f rom t h e  b lood  and  
t h a t  i t  re f lec ted  a h i g h  local  insu l in  up t ake .  I n  o rde r  to  
t e s t  t h i s  a s s u m p t i o n ,  Ii~5-1abelted insu l in  (specific radio-  
a c t i v i t y  290 m c / m g ;  H o e c h s t  AG. F r a n k f u r t )  was  in j ec t ed  
i .v.  ( i0  t~c in 0.4 mI  0 .9% sal ine)  ; 10 m i n  l a t e r  t h e  r a t s  were  
k i l led  b y  d e c a p i t a t i o n  a n d  t h e  insu l in  u p t a k e  of t h e  t i s sues  
was  m e a s u r e d  b y  y - s p e c t r o m e t r y  ( P a c k a r d  A u t o - G a m m a  
S p e c t r o m e t e r ,  M 3001). The re  was no  ev idence  of a speci- 
fic a c c u m u l a t i o n  of i n su l in  in t h e  d u o d e n a l  m u c o s a  as 
c o m p a r e d  w i t h  o t h e r  t issues.  On  t h e  con t r a ry ,  t h e  u p t a k e  
of insu l in  in  t h e  m i d g u t  (31,000-43,000 c p m / g ;  i n s t r u m e n -  
t a l  values)  was  on ly  a b o u t  50% of t h a t  f ound  in t he  an-  
t r u m ,  f u n d u s  a n d  colon (62,000-77,000 cpm/g) .  T he  l iver  
h a d  t h e  h ighes t  u p t a k e  (91,000 epm/g)  whi le  t h e  u p t a k e  in 
ske le ta l  musc le  (gas t rocnemius )  a n d  ad ipose  t i ssue  (epi- 
d i d y m a l  f a t  pad)  was  low (8,900 a n d  4,200 cpm/g ,  respec- 
t ively) .  Also cons ide red  was  t h e  poss ib i l i ty  t h a t  gu t  insu-  
l in  o r ig ina tes  f rom some endoc r ine  cell  s y s t e m  s imi la r  to  
t he  p a n c r e a t i c  fl-cells, a n d  t h a t  accord ing ly  t h e  p a n c r e a t i c  
a n d  g u t  insu l in  s tores  would  be  s imi la r ly  dep le t ed  b y  
t r e a t m e n t  w i t h  a l loxan .  A l loxan  (50 mg/kg)  was  g iven  i.v. 
to  f ree ly  fed ra t s .  One  week  later ,  b lood  samples  were 
t a k e n  b y  o r b i t a l  p u n c t u r e  1~ for  e s t i m a t i o n  ot t h e  glucose 
level  b y  t h e  m e t h o d  of MARKS ~.  R a t s  w i t h  a b lood  glu- 
cose level  be low 300 m g / m l  a f t e r  a l l oxan  t r e a t m e n t  were  
d iscarded .  A l loxan -d i abe t i c  a n d  u n t r e a t e d  con t ro l  r a t s  
were  sacr i f iced b y  d e c a p i t a t i o n  a n d  t h e  g a s t r o i n t e s t i n a l  
m u c o s a  was  co l lec ted  for d e t e r m i n a t i o n  of I R I  a n d  ILA.  
A l l o x a n - i n d u e e d  d i a b e t e s  was  f o u n d  to  coinc ide  w i t h  a 
dep l e t i on  of t h e  g u t  insu l in  s tores  (Table) .  

T h e r e  is n o  ev idence  t h a t  g u t  insu l in  in  t h e  r a t  is of 
phys io log ica l  s igni f icance ;  t he  a m o u n t  of insu l in  f o u n d  in 
t h e  d u o d e n a l  m u c o s a  is on ly  a f r ac t i on  of t h a t  oI t he  p a n -  
creas.  However ,  t h e  poss ib i l i ty  t h a t  in  some species fl-cells 

Effect of alloxan on mucosal IRI and ILAin  various parts of the 
digestive tract 

Tissue s o u r c e  IRI ILA 
(~U/100 mg mucosa) (~xU/100 mg mucosa) 
No treat- Alloxan No treat- Alloxan 
ment ment 

Fundus 0 0 8 18 
Antrum 16 0 4 6 
Duodenum 244 8 270 4 
Jejunum I6 0 2 12 
Ileum 0 6 6 4 
Colon 0 0 I0 12 

Determinations of I RI and ILA were on aliquots of the same extracts. 
Results are from 1 typical experiment. 

or i n su l in - s to r ing  cells s imi la r  to  fl-cells m a y  occur  in  t he  
gut ,  wou ld  seem to  s u p p o r t  t h e  v iew t h a t  a l l  endoc r ine  
ceils w h i c h  c o n s t i t u t e  ' t he  a b d o m i n a l  endoc r ine  o r g a n '  
h a v e  a c o m m o n  or igin x8. 

Resumd. U n  t a u x  fa ib le  d ' i n su l ine  i m m u n o r 6 a c t i v e  
( IRI )  e t  d ' a c t i v i t 6  s e m b l a b l e  5, l ' i n su l ine  (ILA) a 6t6 d6- 
cel6 d a n s  la m u q u e u s e  duod6na le  du  ra t ,  ma i s  n o n  pa s  
dans  celles du  lapin ,  du  c h a t  e t  du  chien.  Les a u t r e s  r6- 
gions du t r a e t u s  d iges t i f  de t o u t e s  ces exp~ces p r 6 s e n t a i e n t  
u n  t a u x  e x t r ~ m e m e n t  b a s  d ' insu l ine .  Le t r a i t e m e n t  p a r  
l ' a l l oxane  e n t r a l n e  le v idage  de I ' I R I  e t  I ' I L A  duod6nales .  
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Effects of O v a r i e c t o m y  and of Oes trogen  A d m i n i s t r a t i o n  on  the Decrease  in Pitui tary Prolact in  
Content  which  Occurs  on the Af ternoon of P r o - O e s t r u s  in the Rat 

I n  a p r ev ious  p a p e r  1, we d e m o n s t r a t e d  t h a t  p r o l a c t i n  
(PL) c o n t e n t  a n d  c o n c e n t r a t i o n  of t he  a n t e r i o r  p i t u i t a r y  
g l a n d  in t h e  r a t  dec reased  on  t he  a f t e r n o o n  of p ro -oes t rus  
(PE) ,  a n d  t h a t  t h i s  decrease  was b locked  b y  t he  i.p. in-  
j ec t ion  of s o d i u m  p e n t o b a r b i t o n e  a t  13.30 h of P E .  S imi-  
la r  f ind ings  were  r e c e n t l y  r e p o r t e d  b y  severa l  worker s  b y  
t h e  use  of r a d i o i m m u n o a s s a y  ~-s. These  resu l t s  s t r ong ly  
sugges t  t h a t  a surge  of  p r o l a c t i n  occurs  on  t h e  a f t e r n o o n  
of P E  a r o u n d  t he  ' c r i t ica l  pe r iod '  for  L H  release,  a n d  
t h a t  t h e  c e n t r a l  n e r v o u s  s y s t e m  could  p a r t i c i p a t e  in  t h e  
release.  

lVtany worker s  h a v e  r e p o r t e d  t h a t  t h e  surge  of L H  is 
t r igge red  b y  a n  increase  in  c i r cu l a t i ng  level  of oes t rogen  
b e t w e e n  t he  2nd  d a y  of d ioes t rus  (D2, d a y  before  P E )  a n d  
t h e  m o r n i n g  ot P E  in  t h e  r a t  e-9, a l t h o u g h  a poss ib le  role 
of p roges t e rone  in  t r i gge r ing  t h e  surge of L H  c a n n o t  be  
ru led  o u t  in  c e r t a i n  c i r c u m s t a n c e s  x0-13. B o t h  t h e  p i t u i t a r y  
c o n t e n t  a n d  t h e  s e r u m  level  of P L  were r e p o r t e d  to  be  in- 
c reased  b y  t h e  exogenous  a d m i n i s t r a t i o n  of es t rogen  14-1e. 

Therefore ,  a n  a t t e m p t  was m a d e  to  e luc ida te  t he  role of 
o v a r i a n  oes t rogen  secre t ion  in t h e  release of P L  obse rved  
on  t h e  a f t e r n o o n  of PE .  

Material and Methods. Virg in  f emale  r a t s  of t h e  W i s t a r -  
I m a m i c h i  s t r a i n  we igh ing  250-290 g were  used.  A n i m a l s  
were  h o u s e d  in  a l i gh t - con t ro l l ed  (on a t  05.00 h a n d  off  a t  
19 .00h)  a n i m a l  r o o m  w i t h  con t ro l l ed  t e m p e r a t u r e  
(24 ± 2°C). T h e y  were  m a i n t a i n e d  on  a s tock  d ie t  (CA-l ,  
N i h o n  C L E A  Ltd . ,  Tokyo)  a n d  w a t e r  ad  l i b i t u m .  V a g i n a l  
s m e a r s  were  e x a m i n e d  e v e r y  m o r n i n g  b e t w e e n  09 .30-  
10 .00h .  O n l y  a n i m a l s  showing  a t  l eas t  2 consecu t ive  
4-day-cyc les  were  used, 

Ova r i e s  were  r e m o v e d  u n d e r  e t h e r  a n a e s t h e s i a  on  t h e  
a f t e r n o o n  ( a round  16.30 h) of D= or  on  ti le m o r n i n g  (a round  
10.30 h) of P E .  I n  s h a m - o p e r a t e d  an imal s ,  ovar ies  were 
exposed  b u t  n o t  r e m o v e d  a r o u n d  16.30 h of D=. 1 ~g of 
oes t r ad io l  b e n z o a t e  (EB) in 0.1 m l  of soy b e a n  oil was  in- 
j ec ted  s.c. in  some a n i m a l s  ova r i e c tomized  on  the  af ter -  
noon  of Dz a t  t h e  t i m e  of ope ra t ion .  Ova r i ec tomized  ani-  
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Prolaetin content and concentration of the anterior pitutary of ovarieetomized rats killed at pro-oestrus 17.30 h 

EXPERIENTIA 27/10 

Operation and treatment Time of operation No. of Anterior Prolaetin content • Prolaetin 
and/or treatment rats pituitary (AP) ([zg/AP) concentration, 

weight (rag) ([xglmg AP) 

Ovariectomy Dioestrus 2 b 5 10.04 ± 0.46 c,1 106.50 ~ 19.782 10.59 4- 1.978 
16.30 h 

Ovariectomy + 1 Exg oestradiol Dioestrus 2 5 10.66 ~ 0.341 35.81 =L 3.82 a 3.34 =k 0-297 
benzoate 16.30 h 

Ovariectomy + 0.1 ml oil Dioestrus 2 5 9.68 ~: 0.461 64.11 :k 4.493 6.63 =~ 0.81 ~ 
16.30 h 

Ovariectomy Pro-oestrus 5 10.38 ± 0.521 39.99 ~ 2.01 a 3.85 ~ 0.05 ~ 
10.30 h 

Sham ovariectomy Dioestrus 2 5 10.36:1:0.71 ~ 45.17 ± 4.67 * 4.35 :~ 0.337 
i6.30 h 

Prolaetin content and concentration are expressed as ~zg of NIH-P-B 3. b Second day of dioestrus (day before pro-oestrus). *Mean :k SEM. 
X-TMeans which have the same stiperscripts are not significantly different from each other. 

reals  in j ec ted  w i t h  0.1 m l  of soy  b e a n  oil s.c. se rved  as t h e  
o i l - in jec ted  control .  E a c h  g r o u p  cons i s t ed  of 5 an ima l s .  All 
a n i m a l s  were ki l led b y  d e c a p i t a t i o n  u n d e r  l i gh t  e the r  
a n a e s t h e s i a  b e t w e e n  17.30-18.00 h on  P E .  

A n t e r i o r  p i t u i t a r i e s  were r e m o v e d ,  we ighed  a n d  f rozen 
a t  -20 °C u n t i l  a s sayed .  P L  c o n t e n t s  were  d e t e r m i n e d  b y  
disc e lec t rophores i s  on  p o l y a c r y l a m i d e  gel a n d  m e a s u r e d  
b y  a m i c r o d e n s i t o m e t e r  (Chromoscan ,  M K  II,  J o y c e  
Loeb1 & Co. Ltd . ,  E n g l a n d ) .  A l inear  r e l a t i o n s h i p  be- 
t w e e n  t h e  g r a d e d  doses  of t h e  s t a n d a r d  p r e p a r a t i o n  of P L  
a n d  the i r  op t ica l  dens i t ies ,  r e p o r t e d  b y  YANAI a n d  NA- 
GASAWA 17 a n d  NICOLL, PARSONS, FIORINDO a n d  NICHOLS 18, 
was  c o n f i r m e d  in our  l a b o r a t o r y  b y  u s i n g  N I H - P - B  3. T h e  
r e su l t s  are, therefore ,  e x p r e s s e d  as vg of N I H , P - B  3. 
S igni f icance  of d i f fe rences  b e t w e e n  g r o u p s  was  d e t e r m i n e d  
b y  DUNCAN'S m u l t i p l e  r a n g e  t e s t  19. 

Results and discussion. T h e  weight ,  P L  c o n t e n t  a n d  
c o n c e n t r a t i o n  of t h e  p i t u i t a r y  g l a n d  in  e a c h  g roup  are 
s h o w n  in t h e  Table .  

P L  c o n t e n t  a n d  c o n c e n t r a t i o n  on t h e  a f t e r n o o n  of P E  in 
t h e  s h a m - o p e r a t e d  a n i m a l s  were as  low as  t h o s e  prev i -  
o u s l y  o b t a i n e d  in i n t a c t  cyclic r a t s  ki l led on t h e  P E  af te r -  
n o o n L  I n  a n i m a l s  o v a r i e c t o m i z e d  a t  P E  1 0 . 3 0 h  a n d  
ki l led on t h e  a f t e r n o o n  of  t h e  s a m e  day ,  P L  c o n t e n t  a n d  
c o n c e n t r a t i o n  were  also low a n d  t h e  v a l u e s  were  n o t  s igni-  
f i c a n t l y  d i f f e r e n t  f r o m  t h o s e  o b t a i n e d  in  t h e  s h a m -  
o p e r a t e d  a n i m a l .  

X~rlaen o v a r i e c t o m y  w a s  p e r f o r m e d  a t  D 2 16.30 h, P L  
c o n t e n t  a n d  c o n c e n t r a t i o n  of p i t u i t a r y  g l a n d  r e m a i n e d  
h i g h  a t  t h e  t i m e  of  a u t o p s y  (17.30 h of PE) .  T h e  level  w a s  
a b o u t  t w o  t i m e s  h i g h e r  t h a n  t h a t  of  t h e  s h a m - o p e r a t e d  
a n i m a l s  a n d  of a n i m a l s  o v a r i e c t o m i z e d  a t  P E ,  a n d  t h e  level  
was  v e r y  s imi l a r  to  t h a t  o b t a i n e d  in  t h e  a n i m a l  ki l led on  
t h e  m o r n i n g  of P E  r e p o r t e d  in t h e  p r e v i o u s  p a p e r L  

S u b c u t a n e o u s  a d m i n i s t r a t i o n  of 1 ~zg of E B  a t  t h e  t i m e  
of o p e r a t i o n  to  a n i m a l s  o v a r i e c t o m i z e d  a t  D~ 16.30 h re- 
su l t ed  in a decrease  in P L  c o n t e n t  a n d  c o n c e n t r a t i o n  
c o m p a r e d  w i t h  t h o s e  of o v a r i e c t o m i z e d  a n i m a l s  t r e a t e d  
w i t h  oil ( P <  0.05). T h e  level  of P L  in E B - t r e a t e d  a n i m a l s  
w a s  n o t  s i g n i f i c a n t l y  d i f f e ren t  f r o m  t h a t  o b t a i n e d  in s h a m -  
o p e r a t e d  a n i m a l s  a n d  in  a n i m a l s  o v a r i e c t o m i z e d  on P E .  

No  s ign i f i can t  d i f fe rences  in t h e  w e i g h t  of t h e  p i t u i t a r y  
g l a n d  were  o b s e r v e d  a m o n g  t h e  g r o u p s  desc r ibed  in t h e  
p r e s e n t  paper .  

T h e s e  r e su l t s  i n d i c a t e  t h a t  o v a r i a n  oes t rogen  sec re t ed  
b e t w e e n  D~ a f t e r n o o n  a n d  P E  m o r n i n g  is r e spons ib l e  for 
t h e  surge  of P L  o b s e r v e d  on t h e  a f t e r n o o n  of P E .  T h e  

cen t r a l  n e r v o u s  s y s t e m  m a y  n o r m a l l y  be  a t a r g e t  of endo-  
g e n o u s  oes t rogen,  s ince  b lockade  of P L  surge  b y  pen to -  
b a r b i t o n e  a n a e s t h e s i a  h a s  been  r epo r t ed  p r e v i o u s l y  ~,4. 

Rdsumd. L 'oes t rog~ne  secr6t6 e n t r e  l ' ap r~s -mid i  du  D 2 
et  le m a t i n  du P E  es t  r e s p o n s a b l e  de l ' a p p a r i t i o n  de P L  
d a n s  l ' ap r~s -mid i  du  PE .  
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