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* ** * * 

I s o l a t e d  l i v e r  c e l l s  ( h e p a t o c y t e s )  a r e  v e r y  u s e f u l  f o r  b i o c h e m i c a l  s t u d i e s  of d rug  
metabol ism and d r u g  t o x i c i t y  (Noldeus e t  a 1  1978) .  A s  h e p a t i c  g l u t a t h i o n e  (GSH) 
p l a y s  a p r o t e c t i v e  r o l e  i n  drug-induced l i v e r  i n j u r y  ( G i l l e t t e  e t  a 1  
have examined t h e  e f f e c t s  of 4 h e p a t o t o x i c  d rugs  on t h e  GSH c o n t e n t  of i s o l a t e d  
r a t  h e p a t o c y t e s .  

Unstarved male Sprague-Dawley r a t s  ( c a .  200 g) were p r e t r e a t e d  w i t h  phenobarb i tone  
(80 mg/kg i . p . ) ,  c o b a l t o u s  c h l o r i d e  (CoC12) (40 mg/kg s . c . )  o r  s a l i n e  ( a s  c o n t r o l )  
d a i l y  f o r  4 days.  Hepa tocy te s  f rom t h e s e  a n i m a l s  were p r e p a r e d  (Ber ry  and F r i end  
1969) by p e r f u s i n g  t h e  l i v e r  i n  s i t u  w i t h  a r e c i r c u l a t i n g  oxygenated b u f f e r  
c o n t a i n i n g  0 .5% c o l l a g e n a s e .  The b u f f e r  (Krebs -Hense le i t  b i c a r b o n a t e )  a l s o  
c o n t a i n e d  me th ion ine  (2.0 mM), s e r i n e  ( 2 . 0  & I )  and EGTA (10 &I) t o  m a i n t a i n  
p h y s i o l o g i c a l  l e v e l s  of GSH. Hepa tocy te  s u s p e n s i o n s  ( ca .  70 mg we t  w t .  of c e l l s )  
i n  oxygenated b u f f e r  (now f u r t h e r  supplemented w i t h  10% c a l f  serum and 10 u n i t s / m l  
h e p a r i n )  ( 5  ml) were i n c u b a t e d  a t  370 w i t h  h e p a t o t o x i c  d r u g s  a t  v a r y i n g  concen t r a -  
t i o n s  (0-10 mEl) and f o r  v a r i o u s  t i m e s  (0-120 min) .  R e a c t i o n s  were  s topped  by 
add ing  t r i c h l o r a c e t i c  a c i d  (30%, 0 . 5  ml) and c o o l i n g  (5OC). GSH i n  t h e  supe r -  
n a t e n t  o f  t h i s  c e l l  l y s a t e  was measured u s i n g  E l l m a n ' s  r e a g e n t  (Sed lak  and Lindsay 
1968).  
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P h y s i o l o g i c a l  l e v e l s  o f  GSH were found 

b a r b i t o n e  t r e a t e d  r a t s  (5 .4  f 0 . 5  and 
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of I s o l a t e d  Rat Hepa tocy te s  i n  1 hour  4 .8  ? 0 . 4  nmoles GSH/mg w e t  w t .  c e l l s  
Drug ED,, (&,I) r e s p e c t i v e l y ) .  P r e t r e a t m e n t  w i t h  CoC1, 

JU caused a s i g n i f i c a n t  i n c r e a s e  i n  GSH 
c o n t e n t  ( 7 . 5  i 0.5 nmole GSH/mg w e t  P a r a c e  tamo 1 9 . 0  

Cocaine 0 . 2 5  w t . ) .  These  l e v e l s  c o u l d  b e  ma in ta ined  
on i n c u b a t i o n .  However a d d i t i o n  of a Dex t ropropoxyp hene 0 .27  

Hy c an t hone 0 .17  h e p a t o t o x i c  drug caused a r a p i d  f a l l  i n  
GSH c o n t e n t ,  g e n e r a l l y  comple t e  w i t h i n  30-60 min. T h i s  GSH d e p l e t i o n  was dose- 
and t ime-dependent f o r  a l l  t h e  4 d rugs  l i s t e d  i n  T a b l e  1. The e f f e c t s  shown by 
pa race tamol  and by c o c a i n e  were enhanced by phenobarb i tone  and i n h i b i t e d  by CoC12 
p r e t r e a t m e n t .  The d e p l e t i o n s  caused  by dextropropoxyphene and by hycanthone 
cou ld  n o t  be i n f l u e n c e d  s i g n i f i c a n t l y  by p r e t r e a t m e n t .  

Our r e s u l t s  i n d i c a t e  t h a t  t h e  r e a c t i v e  t o x i c  m e t a b o l i t e s  formed from pa race tamol  
and from c o c a i n e  a r e  p r o d u c t s  o f  t h e  cytochrome P-450 sys t em.  I n  c o n t r a s t  t h o s e  
from dextropropoxyphene and from hycan thone  must b e  produced by o t h e r ,  y e t  
u n e s t a b l i s h e d ,  m e t a b o l i c  pathways l e a d i n g  t o  drug t o x i c i t y  ( s e e  M i l l e r  and Hu lbe r t  
1976) .  Furthermore t h i s  work shows t h a t  GSH d e p l e t i o n  of h e p a t o c y t e s  i s  a good 
i n  v i t r o  sys t em f o r  p r e d i c t i n g  t h e  h e p a t o t o x i c  p o t e n t i a l  of d r u g s  and t h e i r  
ana logues .  
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