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T O X I C I T Y  OF M E T R O N I D A Z O L E  AND SODIUM ASCORBATE TO HYPOXIC SV40- 
,,TRANSFORMED 3 T 3  C E L L S  

P.A. Cope and M .  Dawson, U n i v e r s i t y  of S t r a t h c l y d e ,  Glasgow. 

Met ron idazo le  i s  an e l e c t r o n - a f f i n i c  n i t r o i m i d a z o l e  which has  been used p r i m a r i l y  
a s  a t r ichomonacide.  Recen t ly  i t  has  been shown t o  be e f f e c t i v e  a s  a radio-  
s e n s i t i s e r  of hypoxic tumour c e l l s  bo th  i n  v i v o  and i n  v i t r o  (Begg, Sheldon & 
F o s t e r ,  1974) .  Furthermore i t  i s  c o n s i d e r a b l y  more t o x i c  t o  hypoxic mamnalian 
ce l l s  &I v i t r o  than  t o  s i m i l a r  c e l l s  grown i n  a e r o b i c  c o n d i t i o n s  (Mohindra & 
Rauth, 1 9 7 6 ) .  We r e p o r t  t h a t  t h e  t o x i c i t y  of me t ron idazo le  t o  hypoxic t r a n s -  
formed mouse c e l l s  i n  c u l t u r e  i s  enhanced by t h e  a d d i t i o n  of sodium a s c o r b a t e .  
Sodium a s c o r b a t e  has  p r e v i o u s l y  been shown t o  be t o x i c  t o  a e r o b i c  c e l l s  (Cope & 
Dawson, 1978) bu t  anae rob ic  c o n d i t i o n s  p r o t e c t  c e l l s  from t h e  e f f e c t s  of a s c o r b a k ,  
presumably by p reven t ing  t h e  p roduc t ion  of hydrogen pe rox ide  du r ing  a s c o r b a t e  
o x i d a t i o n .  The experiment  d e s c r i b e d  demonstrates  t h a t ,  i n  anae rob ic  c o n d i t i o n s ,  
c o n c e n t r a t i o n s  of a s c o r b a t e  and metronidazole  which a r e  i n e f f e c t i v e  when a p p l i e d  
t o  SV40 - t ransformed 3T3 c e l l s  a l o n e ,  a r e  t o x i c  when bo th  subs t ances  a r e  
a p p l i e d  t o g e t h e r .  
The c e l l s ,  seeded i n  30 mm ven ted  P e t r i  d i s h e s ,  were t r e a t e d  w i t h  2mM a s c o r b a t e  
o r  15mM metronidazole  o r  bo th  i n  media rendered hypoxic by p a s s i n g  5% CO2/95% N2 
over  t h e  magne t i ca l ly  s t i r r e d  s o l u t i o n s .  The c e l l s  were exposed t o  t h e  t reatments  
f o r  3 hour s  du r ing  which they  were kep t  i n  an anae rob ic  j a r ,  i n  which t h e  a i r  was 
r e p l a c e d  by 5% CO2/95% N2, and incuba ted  a t  37OC. 
s t i t u t e d  w i t h  normal a e r o b i c  medium and t h e  C02/N2 atmosphere r e p l a c e d  w i t h  
5% C02/95% a i r .  
t r e a t e d  w i t h  e i t h e r  a s c o r b a t e  o r  me t ron idazo le  a lone  e x h i b i t e d  a normal e p i t h e l i a l -  
l i k e  morphology and w v e  s i m i l a r  i n  number t o  t h e  u n t r e a t e d  c o n t r o l  group.  C e l l s  
t r e a t e d  w i t h  bo th  a s c o r b a t e  and me t ron idazo le  were rounded i n  shape and showed a 
40% r e d u c t i o n  i n  number when compared w i t h  t h e  u n t r e a t e d  c o n t r o l  group.  Sodium 
a s c o r b a t e  r a p i d l y  removes d i s s o l v e d  oxygen from a s o l u t i o n  and i n  a 1mM s o l u t i o n ,  
t h e  oxygen t e n s i o n  i s  reduced t o  z e r o  i n  approximately 20 minu tes .  Although t h e  
experiments  were c a r r i e d  o u t  i n  a s  nea r  t o  anae rob ic  c o n d i t i o n s  a s  p o s s i b l e ,  i t  
seemed l i k e l y  t h a t  t h e  a s c o r b a t e  cou ld  be  removing any t r a c e s  of oxygen l e f t  i n  
s o l u t i o n  and t h u s  i n c r e a s i n g  t h e  hypoxic t o x i c i t y  of me t ron idazo le .  To t e s t  
t h i s  h y p o t h e s i s ,  one group of c e l l s  was t r e a t e d  w i t h  g lucose  ox idase  and c a t a l a s e ,  
a combinat ion which r e s u l t s  i n  removal of oxygen w i t h  t h e  p roduc t ion  of w a t e r .  
Th i s  had no e f f e c t  on t h e  t o x i c i t y  of metronidazole  s u g g e s t i n g  t h a t  sodium 
a s c o r b a t e  a c t s  i n  some o t h e r  way. 
A s i m i l a r  i n t e r a c t i o n  h a s  been r e p o r t e d  between misonidazole  and sodium a s c o r b a t e  
( Josephy ,  P a l c i c  & Skarkgard,  1978) and t h e  enhanced misonidazole  t o x i c i t y  was 
a t t r i b u t e d  t o  i t s  r e d u c t i o n  t o  more t o x i c  s p e c i e s .  A s i m i l a r  e f f e c t  may be 
o c c u r r i n g  wi th  me t ron idazo le .  While  i t  i s  p o s s i b l e  t h a t  a s c o r b a t e  t r ea tmen t  
cou ld  i n c r e a s e  t h e  e f f e c t i v e n e s s  of metronidazole  a s  a tumour r a d i o s e n s i t i s e r ,  
h igh  dose a s c o r b a t e  the rapy  might compound t h e  s i d e  e f f e c t s  of  me t ron idazo le  
t r e a t m e n t .  
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The media were t h e n  sub- 

The c e l l s  were photographed and counted 15 hour s  l a t e r .  C e l l s  


