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ELUCIDATION OF THE NATURE OF GENETIC DAMAGE FORMED IN THE 

DURING IRRADIATION WITH NEAR ULTRAVIOLET LIGHT 
PRESENCE OF THE SUNSCREENING AGENT, PARA-AMINO BENZOIC ACID, 

N.D.M. Hodges, S.H. Moss, D . J . G .  Dav ies ,  School  of  Pharmacy, 
U n i v e r s i t y  of  Bath,  Avon, U . K .  

W e  have p r e v i o u s l y  p r e s e n t e d  d a t a  (Hodges,  Moss and Dav ies ,  1976)  Obtained 
u s i n g  a model b a c t e r i a l  sys t em which i n d i c a t e s  t h a t  t h e  Sunsc reen ing  a g e n t  para- 
amino benzo ic  a c i d  (PABA) i s  c a p a b l e  of s e n s i t i s i n g  b a c t e r i a l  DNA t o  t h e  l e t h a l  
e f fec ts  of  3131x11 u l t r a v i o l e t  l i g h t .  I t  w a s  f u r t h e r  shown t h a t  t h e r e  w a s  a 
c o n c e n t r a t i o n  dependent  b a l a n c e  between s e n s i t i s a t i o n  and p r o t e c t i o n  due to 
a b s o r p t i o n  by PABA of  t h e  i n c i d e n t  r a d i a t i o n .  

I n  c o n t i n u i n g  t h i s  work t h e  e f f e c t  of  pH d u r i n g  i r r a d i a t i o n  on t h e  d e g r e e  of 
s e n s i t i s a t i o n  was i n v e s t i g a t e d .  
i n d i c a t e  t h a t  PABA i n  i t s  zwi t t e r  i o n  form can a l s o  b r i n g  abou t  S e n s i t i s a t i o n  
bu t  due t o  i n c r e a s e d  abso rbance  o v e r a l l  p r o t e c t i o n  i s  produced a t  a lower 
c o n c e n t r a t i o n .  

I n a c t i v a t i o n  of E.  co l i  K 1 2  AB2480 by 313nm U V  + (0.01%) PAEL4 a t  v a r i o u s  pH's 

The r e s u l t s  a t  lower pH ( a s  shown i n  t h e  t a b l e )  
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A s  a f i r s t  s t a g e  i n  e x t r a p o l a t i o n  of  t h e  d a t a  o b t a i n e d  w i t h  t h i s  r e p a i r  
d e f i c i e n t  model b a c t e r i a l  sys t em to  s u n l i g h t  induced s k i n  c a n c e r  w e  have used 
a b a c t e r i a l  s t r a i n  w i t h  l i m i t e d  a b i l i t y  t o  r e p a i r  DNA damage. E s c h e r i c h i a  c o l i  
K12 AB1886 has  t h e  a b i l i t y  t o  c a r r y  o u t  r ecombina t ion  r e p a i r ,  which is 
"e r ro r -p rone"  and i s  though t  t o  be t h e  major  pathway f o r  t h e  i n d u c t i o n  of  
m u t a t i o n  a f t e r  r a d i a t i o n  damage. 

Using t h i s  s t r a i n  w e  have shown t h a t  93% of  t h e  damage induced by t h e  PABA 
s e n s i t i s e d  i r r a d i a t i o n  i s  s u b j e c t  t o  "error-prone ' '  r e p a i r  and t h a t  t h e  muta t ion  
ra te  p e r  s u r v i v o r  i s  of t h e  same o r d e r  as t h a t  induced by u n s e n s i t i s e d  3131x11 
i r r a d i a  t i o n .  
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