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A N T I P Y R I N E  METABOLITE K I N E T I C S  I N  RATS 

P .  N. Shaw, J. C. Rhodes and J .  8 .  Houston, Department o f  Pharmacy, U n i v e r s i t y  
o f  Vanchester ,  Manchester  PI13 9PL. 

A n t i p y r i n e  c l e a r a n c e  o r  h a l f - l i f e  i s  f r e q u e n t l y  used as an i n d e x  o f  an  i n d i v i d u a l s  
d r u g  m e t a b o l i s i n g  c a p a c i t y  [Vesell 19791. I t  has been suggested t h a t  t h e  po ten -  
t i a l  o f  a n t i p y r i n e  as a marke r  compound c o u l d  be i n c r e a s e d  i f  t h e  k i n e t i c s  o f  t h e  
i n d i v i d u a l  m e t a b o l i t e  pathways were de te rm ined  r a t h e r  t h a n  t h e  k i n e t i c s  o f  t o t a l  
e l i m i n a t i o n .  D e t e r m i n a t i o n  o f  m e t a b o l i t e  f o r m a t i o n  k i n e t i c s  r e q u i r e s  b o t h  i n f o r -  
m a t i o n  on t h e  t o t a l  e l i m i n a t i o n  r a t e  o f  p a r e n t  d r u g  [ e l i m i n a t i o n  h a l f - l i f e  o r  
c l e a r a n c e ]  and t h e  c h a r a c t e r i s a t i o n  o f  t h e  m e t a b o l i c  p a t t e r n  [frn, f r a c t i o n  o f  t h e  
dose m e t a b o l i s e d  by  a s p e c i f i c  p r i m a r y  pa thway) .  As p a r t  o f  a program t o  e v a l u a t e  
t h e  u s e f u l n e s s  of  a n t i p y r i n e  m e t a b o l i t e  k i n e t i c s ,  we have i n v e s t i g a t e d  t h e  r o l e  
of  dose and t i m e  dependent f a c t o r s .  

Ma le  Sprague-Oawley r a t s  r e c e i v e d  [ N r ~ e t h y l - ~ ~ C  ] - a n t i p y r i n e  [50mg/kg: lOuCi/kg;  
i . p . 1  and were housed i n  a l l - g l a s s  me tabo l i sm cages wh ich  a l l o w e d  c o l l e c t i o n  o f  
I4CO2 and u r i n e  [Hobston  e t  a2 
f rom t h e  14C02 e x h a l a t i o n  r a t e  [CERI- t ime p r o f i l e .  
a n t i p y r i n e  c o n c e n t r a t i o n  and CER m o n i t o r i n g  e s t a b l i s h e d  a s t rong ,  s t a t i s t i c a l l y  
s i g n i f i c a n t  c o r r e l a t i o n  between CER h a l f - l i f e  and plasma h a l f - l i f e  [ r=0 .973,  p < 
0.011. U r i n a r y  m e t a b o l i t e  p a t t e r n  f o r  4 -hydroxy- ,  3 -hydroxymethy l ;  and n o r -  
a n t i p y r i n e  was d e t e r m i n e d  by h.p.1.c. f o l l o w i n g  c o n j u g a t e  h y d r o l y s i s  and c h l o r o -  
f o rm e x t r a c t i o n .  

I n t e r a n i m a l  v a r i a t i o n  i n  t h e  above parameters  was found  t o  be s u b s t a n t i a l  [mean 
w i t h  range f o r  80 r a t s )  -CER h a l f - l i f e  142, 80-190 min;  fm(4H10.21, 0.12-0.33; 
f m  [ 3HMlO. 21, 0.10-0.32; fm[NI0.22,0.  12-0.301 - a f t e r  a d m i n i s t r a t i o n  o f  50mg/kg 
a n t i p y r i n e .  A d m i n i s t r a t i o n  o f  25, 50 and 100 mg/kg a n t i p y r i n e  t o  t h e  same an ima ls  
on t h r e e  s e p a r a t e  occas ions  showed no s t a t i s t i c a l l y  s i g n i f i c a n t  dose e f f e c t .  

I n  o r d e r  t o  i n v e s t i g a t e  t h e  f e a s i b i l i t y  o f  b o t h  c r o s s - o v e r  and l o n g i t u d i n a l  e x p e r i -  
m e n t a l  des ign  i n  a n t i p y r i n e  m e t a b o l i t e  k i n e t i c  s t u d i e s ,  a g r o u p  o f  a n i m a l s  were 
t e s t e d  on a number of occas ions  w i t h i n  a 7 day p e r i o d .  The d a t a  o b t a i n e d  are  
shown i n  t h e  Tab le  

Time dependence i n  a n t i p y r i n e  m e t a b o l i t e  k i n e t i c s  o v e r  a 7 day p e r i o d  

T e s t  days H a l f - l i f e  f m  [4H1 f m  [3HMl f m  “1 

1,7 (n=81 4 t 2  7 f  6 6 f 4  8 +  7 

1-7 [n=6)  23  f 9 50 f 19 35 f 17 4 + 25 

19811. The h a l f - l i f e  o f  a n t i p y r i n e  was e s t i m a t e d  
S t u d i e s  i n v o l v i n g  b o t h  plasma 

expressed i n  te rms of % change from day 1 v a l u e .  

1,3,5 [n=41 1 + 1  6 2  8 6 f 6  5 +  4 

Good r e p r o d u c i b i l i t y  was observed when e i t h e r  6 o r  1 day was a l l o w e d  between t e s t s ;  
CER h a l f - l i f e  a l t e r i n g  by 10 m in  and t h e  f m  v a l u e s  by  0.03 a t  maximum under  these  
c o n d i t i o n s .  I n  c o n t r a s t  d a i l y  a d m i n i s t r a t i o n  r e s u l t e d  i n  modera te  enzyme i n d u c -  
t i o n  [ s i g n i f i c a n t  r e d u c t i o n  i n  CER h a l f - l i f e ,  p < 0.011 wh ich  was m a n i f e s t e d  
m a i n l y  i n  t h e  4H and N pathways. Thus i t  i s  conc luded t h a t  50mg/kg a n t i p y r i n e  
i s  s u i t a b l e  f o r  c r o s s - o v e r  exper imen ts  b u t  25mg/kg i s  r e q u i r e d  when l o n g i t u d i n a l  
s t u d i e s  i n v o l v i n g  d a i l y  t e s t i n g  i s  necessa ry .  
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