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SUMMARY 

The product ion of d i s t h y l s t i l b e s t r o l  monoglucuronide - ( ucuronyl-U- 
14C) by incuba t ion  of u r i d i n e  diphospho-D- glucuronic  acid-U-"C wi th  
d i e t h y l s t i l b e s t r o l  i n  t h e  presence of guinea p i g  l i v e r  microsomes is 
desc r ibed .  fp o v e r a l l  radiochemical  y i e l d  was 13%, based on UDPGA - (glucurony1-U- 

The s p e c i f i c  a c t i v i t y  of t h e  product  w a s  9 . 1  mCi/mmole and 

C) 

Key Words: D i e t h y l s t i l b e s t r o l  monoglucuronide - ( g l u ~ u r o n y l - U - ~ ~ C ) ,  
B iosyn thes i s ,  Me tabo l i t e ,  Microsomes. 

INTRODUCTION 

The s y n t h e t i c  e s t rogen  d i e t h y l s t i l b e s t r o l  (DES) i s  metabol ized i n  

mammals t o  form t h e  monoglucuronide a s  t h e  primary product [l]. I n  

o rde r  t o  conduct c e r t a i n  s t u d i e s  on t h e  metabol ic  d i s p o s i t i o n  of DES, 

i t  became necessary t o  p repa re  t h e  monoglucuronide of  DES wi th  a 

carbon-14 l a b e l  i n  t h e  sugar  moiety.  

LIES monoglucuronide has  been prepared by i s o l a t i o n  from t h e  u r i n e  of 

r a b b i t s  t r e a t e d  wi th  DES [ 2 ] .  Although t h i s  i n  vivo method is t h e  one of 

choice f o r  t h e  p r e p a r a t i o n  of unlabeled m a t e r i a l ,  o r  t h e  monoglucuronide 

Idbeled i n  t h e  aglycone p o r t i o n ,  i t  is n o t  a p p l i c a b l e  f o r  p l a c i n g  a l a b e l  
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i n  t h e  suga r  group. However, t h e  i n  v i t r o  i n c u b a t i o n  of DES wi th  u r i d i n e  

diphospho-D-glucuronic acid-U-14C i n  t h e  p re sence  of microsomes appeared 

t o  o f f e r  a t e n a b l e  means t o  accomplish t h e  d e s i r e d  s y n t h e s i s  s i n c e  

g l u c u r o n o s y l t r a n s f e r a s e  LE.C.2.4.1.171 a c t i v i t y  p r e s e n t  i n  microsome 

f r a c t i o n s  had been p rev ious ly  employed i n  t h e  p r e p a r a t i o n  of mono- 

glucuronides  [ 3 ,  4 1 .  F u r t h e r ,  a r e c e n t  m o d i f i c a t i o n  d e s c r i b e s  t h e  use  of 

UDP g l u c u r o n o s y l t r a n s f e r a s e  immobilized on aga rose  g e l  f o r  t h e  p r e p a r a t i o n  

of g lucu ron ides  [ S ] .  

I n i t i a l  s t u d i e s  were p a t t e r n e d  a f t e r  t h e  method desc r ibed  by 

Mehendale and Dorough f o r  t h e  p r e p a r a t i o n  of t h e  g lucuron ide  of 

1-naphthol i n  90% y i e l d  on a ug scale [ 4 ] .  Thus, i n  p re l imina ry  runs 

u t i l i z i n g  r a t  l i v e r  microsomes, y i e l d s  of 10-20% of DES monoglucuronide 

were r e a l i z e d  as determined by TLC a n a l y s e s .  V a r i a t i o n  of t h e  pH o r  

t h e  a d d i t i o n  of a c t i v a t o r s  such as d i g i t o n i n  [6 ]  and T r i t o n  X-100 [ 7 ]  

f a i l e d  t o  i n c r e a s e  t h e  y i e l d .  However, t h e  s u b s t i t u t i o n  of guinea p i g  

l i v e r  microsomes f o r  t h o s e  from ra t  l i v e r  r e s u l t e d  i n  a 50% conver s ion  

t o  t h e  monoglucuronide (based on UDPGA) . 
Subsequent ly ,  t e n  s imultaneous incuba t ions  were c a r r i e d  o u t ,  u s ing  

guinea p i g  l i v e r  microsomes, each c o n t a i n i n g  0.25mCi of UDPGA (glucuronyl-  

U- C).  The combined average i n c o r p o r a t i o n  of carbon-14 i n t o  DES 

monoglucuronide w a s  found t o  be 33% as determined by r e v e r s e  i s o t o p e  

d i l u t i o n  [8]. The i s o l a t i o n  of t h e  r a d i o l a b e l e d  product  proved t o  b e  

very t ed ious  wi th  only 39% of t h e  p roduc t  produced be ing  i s o l a t e d  wi th  a 

radiochemical  p u r i t y  of 299%. The o v e r a l l  radiochemical  y i e l d  was  13%. 
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EXPERIMENTAL 

Uridinediphospho- D-(d4-C) g lucuron ic  a c i d  ammonium s a l t  was ob ta ined  

from Amersham/Searle Corporat ion,  Ar l ing ton  He igh t s ,  I l l i n o i s .  Diethyl-  

s t i l b e s t r o l  w a s  ob ta ined  from Sigma Chemical Company, S t .  Louis ,  Mis sour i .  

I R  s p e c t r a  were determined wi th  a Beckman Acculab I, us ing  KBr. UV 

s p e c t r a  were recorded wi th  a Cary 118 spectrophotometer .  

was determined on a Packard Model 3003 l i q u i d  s c i n t i l l a t i o n  coun te r  u s ing  

Hydromix (Yorktown Research) as t h e  count ing medium. Radiochemical p u r i t y  

was determined u s i n g  a Packard Model 7201 radiochromatogram scanner .  

Unlabeled Die thy l s  t i l b e s  t e o l  Monoglucuronide 

R a d i o a c t i v i t y  

The un labe led  DES-monoglucuronide r e q u i r e d  f o r  d i l u t i o n  purposes w a s  

p repa red ,  employing t h e  g e n e r a l  procedure desc r ibed  by Dodgson e t  a l .  

[ 2 ]  Thus, by p rocess ing  t h e  u r i n e  c o l l e c t e d  f o r  f o u r  days fo l lowing  t h e  

i n t u b a t i o n  of 1.Og of DES i n t o  a s i n g l e  10 l b  g i a n t  c h i n c h i l l a  r a b b i t ,  

approximately 200 mg of t h e  sodium s a l t  of DES monoglucuronide w a s  

ob ta ined .  F i n a l  c r y s t a l l i z a t i o n  w a s  from water y i e l d i n g  a wh i t e  

c r y s t a l l i n e  s o l i d ,  TLC, Rf 0.20, s i l i c a  gel /chloroform: methanol: 

a c e t i c  a c i d  (8:Z: l ) .  The UV s p e c t r a  w a s  c o n s i s t e n t  w i th  l i t e r a t u r e  

v a l u e s  121, UV max (95% EtOH) 239 nm ( l o g €  4.19),  i n f l e c t i o n  275 t o  280 nm 

( l o g  E 3.67) .  

P r e p a r a t i o n  of Microsomes 

The l i v e r s  of s i x  f r e s h l y  d e c a p i t a t e d  Engl ish S h o r t h a i r  guinea p i g s  

were processed i n  p a i r s  as fo l lows  a t  temperatures  < 8 O C .  Two l i v e r s  

were combined (combined weights  were 27.27 and 29g f o r  t h e  t h r e e  p a i r s )  

and blended w i t h  a f o u r f o l d  volume of pH 7.0,  (0.05M) tris b u f f e r  f o r  

1 min. t hen  homogenized i n  p o r t i o n s  wi th  a P o t t e r  Elvejehm tube.  The 
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combined homogenates were c e n t r i f u g e d  a t  9,800g f o r  30 min. and t h e  

supe rna ten t  f i l t e r e d  through cheesec lo th  t o  remove f a t  p a r t i c l e s .  

Subsequent c e n t r i f u g a t i o n  a t  92,700g f o r  90 min. gave t h e  microsomal 

p e l l e t  which w a s  f r o z e n  ove rn igh t  under  a l a y e r  of  t r i s  b u f f e r .  Immediately 

p r i o r  t o  use  i n  t h e  incuba t ions ,  t h e  p e l l e t s  were thawed, suspended w i t h  

a twofold (V/W) amount of pH 7.0 (0.05M) tr is  b u f f e r ,  t hen  mixed t o  g ive  

a uniform r e p r e s e n t a t i o n  of microsomal p r e p a r a t i o n  from t h e  s i x  animal  

l i v e r s .  

500 mg t i s s u e  e q u i v a l e n t s  p e r  m l  w a s  ob ta ined .  

Microsomal Incuba t ion  Procedure 

A t o t a l  of 166 m l  of a microsomal suspens ion  corresponding t o  

The aqueous s o l u t i o n  (12.5 ml) of 5 .1  mg of u r i d i n e  diphospho-D-(U-14C) 

g lucuron ic  a c i d  ammonium s a l t ,  s p e c i f i c  a c t i v i t y  318 mCi/mole,  

t o t a l  a c t i v i t y ,  was combined w i t h  55 mg of un labe led  u r i d i n e  diphospho- 

D-glucuronic a c i d  sodium s a l t  and 2.Og of magnesium c h l o r i d e ,  t hen  d i l u t e d  

t o  250 m l  w i th  pH 7.4 (0.05M) tris b u f f e r .  Ten 125 m l  f l a s k s  were each 

charged wi th  15.0 m l  of t h e  microsomal suspens ion  and 25.0 m l  of t h e  

u r i d i n e  d ipho~pho-D- (U-~~C)  g lucuron ic  a c i d  s o l u t i o n  (0.25 mCi) . 
D i e t h y l s t i l b e s t r o l ,  2.7 mg i n  0.10 m l  of 95% e t h a n o l ,  was then  added t o  

each f l a s k  and t h e  r e s u l t i n g  s o l u t i o n s  incubated wi th  shak ing  a t  37°C 

f o r  two hours .  

I s o l a t i o n  Procedure f o r  D i e t h y l s t i l b e s  t r o l  Monoglucuronide-(glucuronyl-U-14C) 

The t e n  incuba t ions  were grouped i n t o  two equa l  ba t ches  f o r  i n i t i a l  

2.5 m C i  

e x t r a c t i o n .  The pH o f  each s o l u t i o n  w a s  a d j u s t e d  t o  3-4 wi th  5% 

hydroch lo r i c  a c i d ,  followed by t h e  a d d i t i o n  of  g r a n u l a r  sodium c h l o r i d e  

u n t i l  s a t u r a t i o n  w a s  achieved.  The aqueous mix tu res  w e r e  t hen  e x t r a c t e d  

with 2 x 200 m l  of e t h e r .  To each aqueous s o l u t i o n  was added 11.1 mg of 

"cold" DES-monoglucuronide and they were a g a i n  e x t r a c t e d  w i t h  e t h e r ,  
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3 x 200 m l .  

was added, and t h e  r e s u l t i n g  s o l u t i o n  d r i e d  (Na2S04) and evaporated 

i n  vacuo y i e l d i n g  a da rk  o i l  which w a s  p a r t i t i o n e d  between 30 m l  of 

e t h e r  and 10 m l  of s a t u r a t e d  sodium b i c a r b o n a t e  s o l u t i o n .  The r e s u l t i n g  

e t h e r  l a y e r  w a s  washed wi th  an  a d d i t i o n a l  10  m l  of water, and t h e  aqueous 

l a y e r s  combined, l e a v i n g  t h e  e t h e r e a l  e x t r a c t  f o r  a d d i t i o n a l  p rocess ing .  

The aqueous l a y e r  w a s  then a c i d i f i e d  w i t h  5% h y d r o c h l o r i c  a c i d  and 

subsequent ly  e x t r a c t e d  w i t h  3 x 50 m l  of  e t h e r .  These e t h e r e a l  e x t r a c t s  

were combined, evaporated i n  vacuo and t h e  r e s i d u e  t r i t u r a t e d  w i t h  3 m l  

of s a t u r a t e d  sodium b i c a r b o n a t e  and 5 m l  of e t h e r .  

s e p a r a t e d  and t h e  p r e c i p i t a t e  p r e s e n t  i n  t h e  aqueous l a y e r  (which i n c r e a s e d  

upon coo l ing  a t  6'C) w a s  c o l l e c t e d  by c e n t r i f u g a t i o n .  

w a s  combined w i t h  t h e  s i m i l a r l y  ob ta ined  e t h e r e a l  l a y e r  desc r ibed  above 

and r ecyc led  through t h e  p a r t i t i o n  sequence. I n  a l l ,  t h r e e  p r e c i p i t a t e s  

were ob ta ined  which w e r e  combined and subsequen t ly  r e c r y s t a l l i z e d  from 

water to y i e l d  15.1 mg (13% based on UDPGA) o f  d i e t h y l s t i l b e s t r o l  

monoglucuronide ( g l u c ~ r o n y l - U - ~ ~ C )  sodium s a l t  as a w h i t e  c r y s t a l l i n e  s o l i d ;  

TLC, Rf 0.20, s i l i c a  gel /chloroform: methanol:  ace t ic  a c i d  (8:2:1). The 

s p e c i f i c  a c t i v i t y  w a s  9 . 1  mCi/mmole and t h e  radiochemical  p u r i t y  w a s  

2 99% as i n d i c a t e d  by radiochromatography. The UV, I R  s p e c t r a  and 

TLC c h a r a c t e r i s t i c s  were i d e n t i c a l  t o  t h e  unlabeled DES monoglucuronide 

i s o l a t e d  from r a b b i t  u r i n e .  

The e t h e r e a l  e x t r a c t s  were then  combined, 200 m l  of benzene 

-- 

The l a y e r s  were 

The e t h e r  e x t r a c t  
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