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EFFECTS OF PHENYLBUTAZONE AND OXYPHENBUTAZONE ON HEPATIC DRUG 
METABOLISM I N  THE RAT 

A. Woolley, 3 .  Haslam, P. N. Shaw, Oepartment o f  Pharmacy, U n i v e r s i t y  o f  
Manchester M I 3  9PL. UK. 
Two w i d e l y  used approaches f o r  t h e  assessment o f  drug m e t a b o l i s i n g  s t a t u s  i n  
an imals  and man a re  t h e  d i r e c t  in m t r o  measurement o f  h e p a t i c  enzyme a c t i v i t y  
and t h e  use o f  a drug metabol ism marker  compound in U ~ U O .  
a n t i p y r i n e  b r e a t h  t e s t  as a non- invas ive assessment o f  enzyme i n d u c t i o n  and 
i n h i b i t i o n  i n  exper imen ta l  an imals  has proved s u c c e s s f u l  (Rhodes and Houston, 
1983; Rhodes e t  a l ,  19841 and t h e  d e t e r m i n a t i o n  o f  e thoxycoumar in-0-deethy lase 
(ECOO) a c t i v i t y  as an in ui t ro  i n d e x  i s  w e l l  e s t a b l i s h e d  (Prough e t  a l ,  19781. 
We t h e r e f o r e  decided t o  i n v e s t i g a t e  t h e  e f f e c t s  o f  two drugs, phenylbutazone ( P I  
and oxyphenbutazone (0x1 on these two t e s t  systems. 

F o r  t h e  a n t i p y r i n e  b r e a t h  t e s t ,  s i x  male Sprague-Dawley r a t s  ( w t  200-260g) were 
used. Each r a t  rece ived  c o n t r o l  ( c o r n  o i l ,  h l / k g l ,  P (50mg/kg i n  c o r n  o i l l  o r  
Ox (5Og/kg i n  c o r n  o i l l  i n  a randomised L a t i n  square exper imen ta l  design, h a l f  
an hour  p r i o r  t o  a dose o f  IN-methyl I 4 C l  a n t i p y r i n e  (25mg/kg; 10uCi/kg; i.p.1. 
A l l  r a t s  r e c o i v e d  a l l  t h r e e  t rea tmen ts  by i n t r a - p e r i t o n e a l  i n j e c t i o n .  A l l  
a d m i n i s t r a t i o n s  were separated by a p e r i o d  of one week, s e r i a l  c o l l e c t i o n s  o f  
exhaled 14C02 were per formed and t h e  CER ( I 4 C  e x h a l a t i o n  r a t e l - t i m e  p r r j f i l e s  
cons t ruc ted .  The CER d a t a  (Tab le  11 demonstrate s i g n i f i c a n t  i n h i b i t i o n  o f  
a n t i p y r i n e  metabolism a f t e r  a s i n g l e  dose o f  Ox w i t h  a 3 6 9  i n c r e a s e  i n  h a l f - l i f e  
and a 17% decrease i n  t h e  CER max - the  maximum r a t e  f I 4 C O 2  e x h a l a t i o n  
achieved.  The inc rease  i n  t o t a l  I 4 C O 2  exhaled (Cum “C02) caused by Ox admin i -  
s t r a t i o n  i n d i c a t e s  a more pronounced i n h i b i t i o n  o f  t h e  o t h e r  pathways o f  a n t i -  
p y r i n e  metabolism than  t h a t  y i e l d i n g  n o r a n t i p y r i n e  by N-demethylat ion. No 
changes i n  CER parameters were noted a f t e r  P a d m i n i s t r a t i o n .  

ECOO a c i v i t y  i n  l i v e r  microsomes f r o m  u n t r e a t e d  male Sprague-Oawley r a t s  was 
measured i n  c o n t r o l  i n c u b a t i o n s  and i n  those t o  which v a r y i n g  concen t ra t i ons  o f  
Ox and P had been added. The percentage i n h i b i t i o n  o f  ECOO a c t i v i t y  caused by 
these two compounds was t h e n  determined, enab l i ng  t h e  c a l c u l a t i o n  o f  an I C 5 0  
v a l u e  (Tab le  1 1  - c o n c e n t r a t i o n  g i v i n g  r i s e  t o  a 50% i n h i b i t i o n  o f  c o n t r o l  
a c t i v i t y  - f o r  each compound. 

Table 1. CER and IC50 da ta  f o r  oxyphenbutazone [Ox) and pheny lbu tazone(P1 in  r a t s  

The use of  t h e  

1 4  
H a l f - l i f e  ( m i n l  CER max Cum C 0 2  I C 5 0  I m M l  

Co n t r o  1 129 * 21 0 .104 f 0.014 25.2 2 1.7 - 

P 1 4 8  2 50 0.100 * 0.012 25.0 f 1.1 0 . 3  
0 176 2 31’ 0.086 2 0.009*  29.0 f 4.0’ 0.14 

Data a r e  presented as means 2 s.d. f o r  6 animals ( n o t  I C 5 0 l  
* i n d i c a t e s  s i g n i f i c a n t  d i f f e r e n c e  f rom c o n t r o l  pC.05 by 2-way a n a l y s i s  o f  
va r iance .  

The in uiuo da ta  on t h e  i n h i b i t o r y  e f f e c t s  of these two compounds demonstrate 
s i g n i f i c a n t  changes i n  a n t i p y r i n e  h a l f - l i f e ,  CER max and Cum I 4 C O 2  f o l l o w i n g  Ox 
a d m i n i s t r a t i o n ,  b u t  n o t  a f t e r  a s i n g l e  dose o f  P. The in v i t ro  r e s u l t s  however 
show s i m i l a r  i n h i b i t o r y  a c t i v i t i e s  o f  b o t h  Ox and P. 
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