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Effect  of  D i e t h y l s t i l b e s t r o l  on  G l u c o s e  A b s o r p t i o n  b y  Rat  S m a l l  I n t e s t i n e  in  v i t r o  

T h e  d i p h e n o l i c  s y n t h e t i c  e s t r o g e n ,  d i e t h y l s t i l b e s t r o l ,  is  
a p o t e n t  i n h i b i t o r  Of s u g a r  t r a n s p o r t  in  t h e  e r y t h r o c y t e  
m e m b r a n e  1. S ince  i t  h a s  b e e n  p o s t u l a t e d  t h a t  t h e  c a r r i e r  
for  a c t i v e  t r a n s p o r t  o f  s u g a r s  in  t h e  s m a l l  i n t e s t i n e  h a s  a 
p h e n o l  b i n d i n g  s i t e  2, we  h a v e  s t u d i e d  t h e  e f f ec t  o f  d i e t h y l -  
s t i l b e s t r o i  in  t h a t  s y s t e m .  

Material and methods. S a c s  of  e v e r t e d  m i d - s m a U  i n t e s -  
t i n e  f r o m  n o n - f a s t e d  m a l e  r a t s  we re  p r e p a r e d  as  d e s c r i b e d  
b y  WILSON a n d  WlSEMAN 3. E a c h  s a c  (3 -4  c m  in  l e n g t h )  
w a s  f i l led  w i t h  a m e a s u r e d  v o l u m e  ( a b o u t  1 m l )  of  g a s s e d  
K r e b s - H e n s e l e i t  b i c a r b o n a t e  sa l ine ,  a n d  i n c u b a t e d  w i t h  
a g i t a t i o n  for  1 h a t  3 7 ~  in  10 m l  o f  t h e  s a m e  m e d i u m .  
D i e t h y l s t i l b e s t r o l  h a d  b e e n  p r e v i o u s l y  a d d e d  to  t h e  
' e x p e r i m e n t a l '  f l a s k s  d i s s o l v e d  in  0.1 m l  of  0 . 1 N  K O H ,  
a n d  t h e  s a m e  a m o u n t  of  K O H  w a s  p l a c e d  in  t h e  ' c o n t r o l '  
f l a sks .  F o l l o w i n g  i n c u b a t i o n ,  t h e  f i n a l  s e r o s a l  f l u id  w a s  
d e t e r m i n e d  b y  w e i g h i n g  t h e  s a c s  b e f o r e  a n d  a f t e r  
e m p t y i n g .  

G l u c o s e  c o n c e n t r a t i o n  w a s  i n i t i a l l y  t h e  s a m e  (5 m M )  o n  
b o t h  s i de s  of  t h e  i n t e s t i n a l  wa l l .  I n  e x p e r i m e n t s  w i t h  
x y l o s e  a n d  a r a b i n o s e ,  t h e  s u g a r s  we re  i n i t i a l l y  p l a c e d  
(20 m M )  o n  t h e  m u c o s a l  s ide  o n l y .  G l u c o s e  w a s  e s t i m a t e d  

T h u s ,  t h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  m a i n  e f f ec t  o f  t h e  d r u g  
in  t h a t  s y s t e m  is to  i n h i b i t  t h e  e n e r g y - d e p e n d e n t  a c c u m u -  
l a t i o n  c o m p o n e n t  of  t h e  t r a n s f e r  p r o c e s s  7, s, a l t h o u g h  t h e y  
do  n o t  e x c l u d e  s o m e  l e s se r  e f f e c t s  o n  t h e  e n t r y  c o m -  
p o n e n t  b y  b i n d i n g  to  t h e  p h e n o l  s i t e  of  t h e  m e m b r a n e  
c a r r i e r  2. 

A s  s h o w n  in  T a b l e  I,  d i e t h y l s t i l b e s t r o l  does  n o t  m o d i f y  
t h e  r a t e  o f  g l u c o s e  u t i l i z a t i o n  a n d  l ac t i c  a c id  p r o d u c t i o n  
b y  t h e  t i s s u e ,  b u t  i t  h a s  b e e n  s h o w n  p r e v i o u s l y  t h a t  t h i s  
d r u g  u n c o u p l e s  o x i d a t i o n  f r o m  p h o s p h o r y l a t i o n  in  cyc lo -  
p h o r a s e  p r e p a r a t i o n s %  S ince  t h e  p r o d u c e d  l a c t i c  a c id  is 
a c c u m u l a t e d  o n  t h e  s e ro sa l  s ide  a g a i n s t  a c o n c e n t r a t i o n  
g r a d i e n t  in  b o t h  t h e  c o n t r o l  a n d  e x p e r i m e n t a l  s a c s  
( T a b l e  I),  i t  s e e m s  t h a t  t h e  a c t i v e  a c c u m u l a t i o n  of  l ac t i c  
a c id  is n o t  so  t i g h t l y  d e p e n d e n t  o n  t h i s  l a s t  t y p e  of  e n e r g y -  
y i e l d i n g  p r o c e s s  a s  g l u c o s e  a c c u m u l a t i o n .  

F i n a l l y ,  T a b l e  I I  s h o w s  t h a t  d i e t h y l s t i i b e s t r o l  h a s t e n s  
p a s s i v e  d i f f u s i o n  of  L - a r a b i n o s e  a n d  L -xy lo se  i n  t h e  s m a l l  
i n t e s t i n e .  T h i s  f a c t  a l so  s e e m s  t o  be  a c o n s e q u e n c e  of  t h e  
a c t i o n  of  d i e t h y l s t i l b e s t r o l  o n  cell  m e t a b o l i s m ,  s i nce  a 
s i m i l a r  e f f ec t  w a s  f o u n d  t o  t a k e  p l a c e  for  t r a n s f e r  of  L- 
s o r b o s e  a n d  D - r i b o s e  in  a n a e r o b i c  c o n d i t i o n s  10. 

Table I. Effect of diethylstilbestrol on transfer and utilization of glucose, and on production and accumulation of lactic acid 

Concentrations of No. of Glucose Lactic acid 
diethylstilbestrol sacs Ser.lMuc. Mucosal Tissue utiliza- Tissue pro- Ser./Muc. 

ratio �9 uptake b tion b duction b ratio ~ 

Control 20 5.18 i 0.42 1.95 • 0.10 1.41 ~2 0.09 0.80 4- 0.11 8.76 4- 1.53 
5 • 10-4M 12 1.19 4- 0.09 
2 • 10-4M 20 1.64 4- 0.11 1.43 4- 0.08 1.42 4- 0.09 0.85 4- 0.05 5.43 4- 0.28 
1 • 10-4M 20 2.12 4- 0.11 1.31 4- 0.07 1.29 4- 0.06 0.67 4- 0.06 5.11 4- 0.42 

Ratio of the concentrations in the serosal and mucosal fluids, at the end of the incubation period. Means :[: S.E.M. b mg/100 mg of fresh 
tissue. Means 4- S.E.M. 

Table II.  Effect of diethylstilbestrol on passive transfer of L- 
arabinose and L-xylose 

Concentration of Ser./Muc. concentration ratio 
diethylstilbes Arabinose Xylose 

Control 0.14 4- 0.01 (10) 0.18 i 0.01 (6) 
2 x 10-4M 0.25 4- 0.02 (8) 0.26 :t: 0.01 (6) 
5 x 10-4M 0.29 4- 0.02 (10) 0.28 4- 0.01 (6) 

a Ratio of the concentrations in the serosal and mucosal fluids at the 
end of the incubation period. The sugars were initially placed on the 
mucosal fluid only. The values are means q- S.E.M. Number of sacs 
in brackets. 

Resumen. E1 d i e t i l e s t i l b e s t r o l  i n h i b e  la  a b s o r c i d n  
a c t i v a  de  g l u c o s a  e n  el i n t e s t i n o  de  r a t a  in  v i t r o ,  a u n q u e  
n o  i m p i d e  la  e n t r a d a  de l  a z u c a r  e n  las  c61ulas d e  la  m u c o s a .  
L a  d i f u s i 6 n  p a s i v a  de  a r a b i n o s a  y x i l o s a  es f a c i l i t a d a  p o r  
la  d r o g a .  
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b y  a g l u c o s e - o x i d a s e  m e t h o d  4, x y l o s e  a n d  a r a b i n o s e  b y  
t h e  m e t h o d  of  SOMOGYI-NELSONS, a n d  l a c t i c  a c i d  b y  t h e  
BARKER a n d  SUMMERSON 6 m e t h o d .  

Results and discussion. T h e  r e s u l t s  o f  e x p e r i m e n t s  w i t h  
g l u c o s e  a r e  s h o w n  i n  T a b l e  I.  D i e t h y l s t i l b e s t r o l  i n h i b i t s  
g l u c o s e  a c c u m u l a t i o n  o n  t h e  s e r o s a l  f lu id ,  so  t h a t  a t  2 • 
1 0 - 4 M  t h e  d r u g ,  a l r e a d y ,  h a s  p r a c t i c a l l y  a b o l i s h e d  n e t  
t r a n s f e r  o f  s u g a r  t o  t h e  s e r o s a l  s ide .  H o w e v e r ,  d i e t h y l -  
s t i l b e s t r o l  d o e s  n o t  p r e v e n t  t h e  e n t r y  o f  g l u c o s e  i n t o  t h e  
cel ls  f r o m  t h e  m u c o s a l  f l u id  (T ab l e  I,. m u c o s a l  u p t a k e ) .  
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