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I soxepac  (6 ,11  d i h y d r o - l l - o x o - d i b e n z  ( b , e )  o x e p i n - 2 - a c e t i c  a c i d )  i s  a p o t e n t  n o n - s t e r o i d a l  

a n t i - i n f l a m m a t o r y  a g e n t  [ 1 , 2 ] .  I n  man t he  drug i s  e x c r e t e d  m a i n l y  (~<)0~) i n  t h e  u r i n e ,  l a r g e l y  

c o n j u g a t e d  to  g l u c u r o n i c  a c i d .  The c o n j u g a t e  was i d e n t i f i e d  as  a g l u c u r o n i d e  of  i s o x e p a c  by 

h y d r o l y s i s  by ~ - g l u c u r o n i d a s e  from H e l i x  pomat i a ,  and s p e c i f i c  i n h i b i t i o n  of  t h e  enzyme w i t h  t h e  

a p p r o p r i a t e  a l d o n o l a c t o n e  [5 ] .  

Dur ing  t he  deve lopment  of  an tlPLC p r o c e d u r e  f o r  t he  s e p a r a t i o n  of  i s o x e p a c  and i t s  c o n j u g a t e s  

we n o t e d  t h e  p r e s e n c e  of  up to  f o u r  p o l a r ,  drug r e l a t e d  peaks  i n  t h e  " c o n j u g a t e "  p o r t i o n  of  t he  

ch roma tog ram.  The number of  peaks  o b s e r v e d  seemed to  depend,  i n  p a r t ,  on t h e  age of  t he  sample .  

F r e s h  u r i n e s  were t h e r e f o r e  o b t a i n e d  d u r i n g  a c l i n i c a l  t r i a l  (dose  100 - ~00 mg o r a l l y ) ,  s t o r e d  a t  

-20  °,  and a n a l y s e d  i m m e d i a t e l y  upon t hawing .  Two majo r  peaks  were o b s e r v e d ,  c o r r e s p o n d i n g  to  

i s o x e p a c  and i t s  g l u c u r o n i d e .  The g l u c u r o n i d e  peak was i d e n t i f i e d  u s i n g  s p e c i f i c  ( a l d o n o l a c t o n e -  

i n h i b i t e d )  h y d r o l y s i s  w i t h  ~ - g l u c u r o n i d a s e .  On s t a n d i n g  a t  room t e m p e r a t u r e  f o r  3-~ h o u r s ,  up %o 

f o u r  a d d i t i o n a l  c o n j u g a t e  peaks  appea red ,  a t  t he  expense of  %he g l u c u r o n i d e  ( F i g u r e  l ) .  The amount 

of  i s o x e p a c  remained  r e l a t i v e l y  unchanged.  I n c r e a s i n g  pH a c c e l e r a t e d  t h e  f o r m a t i o n  of  t h e s e  

a d d i t i o n a l  peaks ,  a l t h o u g h  a t  h i g h  pit (>8 .0 )  h y d r o l y s i s  %o f r e e  i s o x e p a c  became more i m p o r t a n t  (F igures  

1 and 2 ) .  The r e a r r a n g e m e n t s  were a p p a r e n t l y  n o n - r e v e r s i b l e  on a c i d i f i c a t i o n  ( d a t a  no t  shown). A l l  

t he  p r o d u c t s  were r e a d i l y  h y d r o l y s e d  to  i soxepac  on t r e a t m e n t  w i t h  a l k a l i  (20 ~1 of  5M--NaOH ml ¢, 2 -5  

m i n u t e s  a t  room t e m p e r a t u r e ) .  Thus i t  appea r s  t h a t  a l l  t h e  peaks  were e s t e r  £ype c o n j u g a t e s  of  

i s o x e p a c  and a base  c a t a l y s e d  r e a r r a n g e m e n t  took  p l a c e  b e f o r e  h y d r o l y s i s  to  t he  f r e e  drug .  

I n c u b a t i o n  of  t he  c o n j u g a t e  m i x t u r e  w i t h  ~ - g l u c u r o n i d a s e  r e s u l t e d  i n  t h e  s p e c i f i c  h y d r o l y s i s  

of  o n l y  one peak,  t he  p r i n c i p a l  c o n j u g a t e  p r e s e n t  i n  t he  o r i g i n a l  sample (Peak 5, F i g u r e  1) ,  to  

i soxepac  (Tab le  1) .  

As e s t e r  g l u c u r o n i d e s  a r e  g e n e r a l l y  l a b i l e  i n  t h e  p r e s e n c e  of  mi ld  a l k a l i  [~ ]  i n c r e a s e s  i l l  

u r i n a r y  pH, such  as  may occur  on s t a n d i n g ,  or  f o l l o w i n g  a n t a c i d  t r e a t m e n t ,  w i l l  r e s u l t  i n  b o t h  

e n z y m i c a l l y  r e f r a c t o r y  p r o d u c t s ,  and a r t e f a c t u a l l y  h i g h  l e v e l s  of  f r e e  drug .  The f o r m a t i o n  of enzyme 

r e f r a c t o r y  p r o d u c t s  cou ld  r e s u l t  i n  m i s i d e n t i f i c a t i o n  of  t h e  n a t u r e  of  t he  c o n j u g a t e  i f  t h i s  depended 

on ~ - g l u c u r o n i d a s e  h y d r o l y s i s .  In  a d d i t i o n ,  use  of  enzymic h y d r o l y s i s  would r e s u l t  i n  u n d e r e s t i m a t i o n  

of  t o t a l  i s o x e p a c ,  w i th  i m p o r t a n t  consequences  f o r  b i o a v a i l a b i l i t y  s t u d i e s .  

The r e s i s t a n c e  of  t he  r e a r r a n g e d  c o n j u g a t e s  to  8 - g l u c u r o n i d a s e  cou ld  be due %o the  s p e c i f i c i t y  

of t he  enzyme f o r  1-8-D g l u c u r o n i d e s .  The phenomenon b e i n g  o b s e r v e d  may be t r a n s a c y l a t i o n  of  t he  

g l u c u r o n i c  a c i d .  The endogenous compound, b i l i r u b i n ,  forms an e s t e r  g l u c u r o n i d e  which,  b o t h  i n  v i t r o  
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TABLE ] : The e f f e c t s  of ~ - g l u c u r o n i d a s e  from H. pomatia  on the  c o n j u g a t e s  of  i soxepac  p r e s e n t  in  u r i n e  

EXPI~INENT 1 EXPERIMENT 2 

Peal( No. Time of H y d r o l y s i s  ( h o u r s )  

1 + 2 

3 

4 

5 

I soxepae  

Peak area  
( a r b i t a r y  
units) at 

start 

Time of  H y d r o l y s i s  (hours )  

0.5 I 2.0 2.o(c)  

Peak area (% of initial 
value) 

Peak a rea  
(arbitary units) 

before 
alkali 

after 
alkali 

2.0 4.0 (c)  

Peak a rea  (% of  i n i t i a l  
va lue  ) 

0.5 

4.8 

42.3 

133.8 

52.6 

( 

104 

106 

7O 

154 

Not measured 

87 

105 

8 

24] 

> 1.3 

98 5.9 

91 52.7 

96 357.4 

95 76.4 

8.5  

44.3 

142.0 

66.9 

69.0 

100 

95 

99 

68 

127 

99 

8O 

85 

15 

152 

83 

8O 

87 

1 

163 

102 

94 

92 

89 

104 

8 

m 
5" 

Urines  were b rough t  to  ~ t  5.2 wi th  a c e t i c  a c i d  and i n c u b a t e d  wi th  2 .0  ~1 ml ¢ of  ~ -Klucuron idase  from 
H" pomatia ( t )Te  H-2; Sigma Chem. Co. ,  Po o l e ,  Dor se t )  a t  37 ° .  Con t ro l  i n c u b a t i o n s  (C) c o n t a i n e d  no enzyme. 
A l iquo t s  were wi thdrawn a t  t he  t i m e s  shown f o r  ffPLC a n a l y s i s .  Peak numbers a re  t h o s e  a s s i g n e d  in  
Figure  1. In Exper iment  2, u r i n e  was aged a t  pH 8 .0  fo r  3 hours  p r i o r  to  t r e a t m e n t  wi th  
~ - g l u c u r o n i d a s e .  
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FIGURE 1 : IIPLC of i soxepac  and c o n j u g a t e s  

Urine was b rough t  to  plt 8 wi th  sodium h y d r o x i d e .  Chromatogram (a) was b e f o r e  i n c u b a t i o n ,  
chromatogram (h) a f t e r  3 hours  a t  200 . Chromategraphic  c o n d i t i o n s :  column - 15 x 0 .3  ( i . d . )  
cm packed wi th  ~ 0DS-Spher i sorb ;  s o l v e n t  - 72.8~ wa te r ,  0.2°~ p h o s p h o r i c  a c i d ,  27~ a c e t o n i t r i l e  
d e t e c t i o n  - uv a t  25h nm. 
Peaks 1 - 5 arc  the  i soxepac  c o n j u g a t e s .  
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FIGURE 2 : The e f f e c t  ,)f plI on i soxepac  con juga te  IIPLC . p a t t e r n s  ill u r i n e  

Urine was bought to the  a p p r o p r i a t e  plI u s i n g  h y d r o c h l o r i c  ac id  or sodium hyd rox ide .  
S e r i a l  a l i q u o t s  were ana ly sed  by IIPLC (F igure  1).  h S p e c t r a - P h y s i c s  i n t e g r a t o r  was 
coupled to £he de Lector  to  measure peak a r e a s .  Peaks 1 and 2, O peak 3, • peak lt, A 

• peak 5, • peak 6 ( i s o x e p a c )  
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and in  b i l e ,  undergoes  rea r rangement  from the  1-_O-acyl to  the  2 - ~ - a c y l ,  3 - ~ - a c y l  and the  ~ - ~ - a c y l  

g lucu ron ide s  a l l  of  which are  r e s i s t a n t  to  enzymic h y d r o l y s i s  [ 5 , 6 , 7 ] .  P r e l i m i n a r y  r e p o r t s  i n d i c a t e  

t h a t  the  1-_0-acyl g lucu ron ide  of  c l o f i b r i c  a c i d  may undergo s i m i l a r  r ea r rangements  [8 ,9 ] .  Such 

rear rangements  appear ,  t h e r e f o r e ,  to  be g e n e r a l  p r o p e r t i e s  of e s t e r  g lucu ron ide s  and s u i t a b l e  p r e c a u t i o m  

should be observed  dur ing  t h e i r  i s o l a t i o n  and a n a l y s i s .  
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