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COMPARISON OF A N A L Y T I C A L  METHODS FOR S T U D Y I N G  PARACETAMOL 
M E T A B O L I S M  A F T E R  OVERDOSE 
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I n  r e c e n t  y e a r s  there has been i n c r e a s i n g  i n t e r e s t  i n  t h e  use of h igh  f i e l d  NMR 
s p e c t r o s c o p y  f o r  t h e  a n a l y s i s  of  e n d o g e n o u s  a n d  e x o g e n o u s  s u b s t a n c e s  i n  body 
f lu ids .  Bales e t  a1 (1984) showed t h a t  paracetamol and i t s  major metabolites 
can be detected and q u a n t i f i e d  i n  u r i n e  samples  f o l l o w i n g  a d m i n i s t r a t i o n  of a 
normal  t h e r a p e u t i c  dose. I n  t h e  p r e s e n t  s t u d y ,  t h e  u r i n e  of p a t i e n t s  who had  
t a k e n  p a r a c e t a m o l  o v e r d o s e  and  been  t rea ted  w i t h  m e t h i o n i n e  o r  P a r v o l e x  

( a c e t y l c y s t e i n e )  was e x a m i n e d  by NMR. The r e s u l t s  were compared  w i t h  
convent ional  HPLC and s p e c t r o s c o p i c  a n a l y s i s  of the same s a m p l e s  
S a m p l e s  f o r  N M R  were p r e p a r e d  by a d d i t i o n  of 10% D20 as  ' l o c k '  and v a l i n e  ( 2  
m g / m l )  a s  i n t e r n a l  s tandard.  400 MHz 32K 'H spectra were o b t a i n e d  w i t h  a J e o l  
GX4OO s p e c t r o m e t e r  u s i n g  a 45O p u l s e ,  a p u l s e  d e l a y  of  5s a n d  128 scans .  The 
s i g n a l  due t o  water  was s u p p r e s s e d  by homo-gated d e c o u p l i n g .  R e s o l u t i o n  
enhancement was achieved  by apply ing  a Gaussian f u n c t i o n  t o  t h e  FID. The spectra 
were r e f e r e n c e d  on  the  h igher  f i e l d  double t  of v a l i n e  (0.99ppm) which  does n o t  
s h i f t  i n  t h e  pH r a n g e  of  u r i n e .  Metabol i tes  were q u a n t i f i e d  by i n t e g r a t i n g  
p e a k s  a r i s i n g  from t h e  a c e t y l  m e t h y l  s i g n a l s  w h i c h  o c c u r  i n  a r e g i o n  of  t h e  
spectrum clear of signals i n  normal urine. 
HPLC a n a l y s i s  u t i l i s i n g  W d e t e c t i o n  was performed on  t h e  samples  taken  f o r  N M R  
u s i n g  a m o d i f i c a t i o n  o f  t h e  method o f  A d r i a e n s s e n s  a n d  P r e s c o t t  (1978). 
Q u a n t i f i c a t i o n  of  t h e  i n d i v i d u a l  p a r a c e t a m o l  m e t a b o l i t e s  ( p a r a c e t a m o l  
g lucuronide  and s u l p h a t e )  was as  f o r  paracetamol but f o l l o w i n g  s p e c i f i c  enzymic 
degrada t ion  of the  conjugates. 
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Fig  1. Ur ina ry  e x c r e t i o n  of 
paracetamol after overdose. 

C o l o r i m e t r i c  a n a l y s i s  was performed a s  a 
c o m p a r i s o n  t o  t h e  a b o v e  m e t h o d s  s i n c e  
t h i s  is t h e  r o u t i n e  method of a n a l y s i s  i n  
h o s p i t a l  l a b o r a t o r i e s .  The method u s e d  
i n  t h i s  s t u d y  was t h a t  o f  C h a f e t z  e t  a1 
( 1 9 7 1 ) .  A g a i n ,  t h e  i n d i v i d u a l  
me t a b o l  i t e s w e r  e a n a l y  s e d  f o l  1 ow i n g  
e n z y m i c  h y d r o l y s i s  of t h e  c o n j u g a t e s .  
The r e s u l t s  o b t a i n e d  by N M R  a n d  HPLC 
a n a l y s e s  f o r  a r e p r e s e n t a t i v e  p a t i e n t  are 
p r e s e n t e d  i n  F i g .  1. T h e  r e s u l t s  
ob ta ined  by v i s i b l e  s p e c t r o s c o w  are not  
p r e s e n t e d  b u t  w e r e  s h o w n  t o  g i v e  
a r t i f i c i a l l y  h i g h  v a l u e s  f o r  paracetamol 
a n d  i t s  m e t a b o l i t e s  s i n c e  s e l e c t i v e  
e x t r a c t i o n  of t h e  i n d i v i d u a l  compounds is 
not  possible by t h i s  method. The NMR and 
HPLC r e s u l t s  were comparable .  Some o f  
t h e  v a r i a t i o n  c o u l d  be a c c o u n t e d  f o r  by 
t h e  d i f f e r e n c e s  i n  s a m p l e  p r e p a r a t i o n :  
NMR r e q u i r e d  no p r e t r e a t m e n t  whereas  t h e  
HPLC method r e q u i r e d  enzymic h y d r o l y s i s  
There i s  no doubt  t h a t  a method s u c h  a s  
N M R  w h e r e  i n d i v i d u a l  c o m p o n e n t s  may be 
q u a n t i f i e d  s i m u l t a n e o u s l y  w i t h  no need  
f o r  p r i o r  e x t r a c t i o n / h y d r o l y s i s  i s  o f  
b e n e f i t  i n  t h e  s tudy of drug metabolism. 
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