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T O X I C I T Y  OF S O D I U M  A S C O R B A T E  A N D  A L L O X A N  MONOHYDRATE T O  3 T 3  
MOUSE C E L L S  

P . A .  Cope and M .  Dawson, Depar tment  of P h a r m a c e u t i c s ,  U n i v e r s i t y  of S t r a t h c l y d e ,  
Glasgow G 1  lXW, U . K .  

Sodium a s c o r b a t e  h a s  been  r e p o r t e d  t o  b e  t o x i c  t o  E h r l i c h  a s c i t e s  carc inoma c e l l s  
(Benade ,  Howard 6, Burk ,  1969) and  t o  SV40- t ransformed 3T3 c e l l s  (Cope, 1978) .  
These  d a t a  s u g g e s t  t h a t  t h e r e  i s  a c e l l u l a r  b a s i s  f o r  t h e  u s e  of v i t a m i n  C i n  
t h e  t r e a t m e n t  of c a n c e r .  I n  b o t h  t y p e s  of c e l l ,  t h e  u l t i m a t e  c y t o t o x i c  a g e n t  
w a s  shown t o  b e  hydrogen  p e r o x i d e ,  p roduced  b y  o x i d a t i o n  of t h e  a s c o r b a t e .  

I n  t h e  p r e s e n c e  o f  oxygen ,  a s c o r b a t e  and  a l l o x a n  monohydra te  p roduce  t h r e e  
c y t o t o x i c  a g e n t s .  A s c o r b a t e  r e d u c e s  a l l o x a n  t o  d i a l u r i c  a c i d  and  t h i s  r educed  
form i s  o x i d i s e d  back  t o  a l l o x a n  w i t h  t h e  p r o d u c t i o n  of hydrogen  p e r o x i d e ,  
s u p e r o x i d e  a n i o n s  ( O : ' ) ,  and h y d r o x y l  r a d i c a l s  (*OH) .  

The e x p e r i m e n t s  d e s c r i b e d  show t h a t  c o n c e n t r a t i o n s  o f  a l l o x a n  and  a s c o r b a t e  
which  are i n e f f e c t i v e  when e i t h e r  a g e n t  i s  a d m i n i s t e r e d  s e p a r a t e l y  are  h i g h l y  
t o x i c  when t h e  two a r e  a d m i n i s t e r e d  t o g e t h e r .  F i g .  1 shows t h e  e f f e c t  o f  
v a r i o u s  c o n c e n t r a t i o n s  o f  a s c o r b a t e  and  a l l o x a n  on c e l l  number.  It h a s  been  
s u g g e s t e d  t h a t  h y d r o x y l  r a d i c a l  p r o d u c t i o n  i s  r e s p o n s i b l e  f o r  t h e  d i a b e t o g e n i c  
p r o p e r t i e s  o f  a l l o x a n  s i n c e  hydroxy l  r a d i c a l  s c a v e n g e r s ,  s u c h  as e t h a n o l ,  p r e v e n t  
t h e  deve lopment  of d i a b e t e s  i n  a l l o x a n  t r e a t e d  mice  (Cohen 6, H e i k k i l a ,  1978).  
The t o x i c  e f f e c t  d e s c r i b e d  above ,  however ,  i s  due  p r i m a r i l y  t o  hydrogen  p e r o x i d e  
p r o d u c t i o n  s i n c e  c a t a l a s e  p r o t e c t s  t h e  c e l l s  w h i l e  s u p e r o x i d e  d i s m u t a s e  and 
t h i o u r e a  (02 . -  and  .OH s c a v e n g e r s  r e s p e c t i v e l y )  have  no p r o t e c t i v e  e f f e c t .  
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F i g u r e  1. The e f f e c t  of a s c o r b a t e  and  a l l o x a n  on c e l l  number. The s u b s t a n c e s  
were  added  3 h o u r s  a f t e r  t h e  c e l l s  had been  seeded  a t  5 x 105 c e l l s  p e r  f l a s k  i n  
MEM + 10% FCS. The c e l l s  were c o u n t e d  24 h o u r s  l a t e r .  Each  g roup  c o n t a i n e d  
t h r e e  f l a s k s .  
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