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I f  b a c t e r i a l  DNA s u f f e r s  damage two o f  t h e  r e p a i r  pathways t h a t  a c t  t o  a l l e v i a t e  
such damage a r e  SOS r e p a i r  and recomb ina t ion  r e p a i r .  RecA mutants  a re  d e f e c t i v e  
i n  b o t h  these pathways, w h i l e  lexA mutants  a re  d e f i c i e n t  i n  SOS r e p a i r  b u t  remain 
p r o f i c i e n t  i n  recombinat ion.  I t  i s  n o t  c l e a r  whether b a c t e r i a l  DNA r e p a i r  
systems a r e  i n v o l v e d  i n  t h e  mode o f  a c t i o n  o f  drugs i n h i b i t i n g  b a c t e r i a l  DNA 
gyrase. Hays and Boehmer 11978) showed t h a t  coumermycin (an a n t a g o n i s t  o f  t h e  B 
s u b u n i t  o f  gy rase l  and o x o l i n i c  a c i d  [an an tagon is t  o f  t h e  A s u b u n i t  o f  gyrase)  
i n h i b i t e d  recomb ina t ion  i n  E . c o l i .  However, Herrero e t  a 1  [ I 9811  r e p o r t e d  t h a t  
t h e  s y n t h e s i s  of t h e  recA p r o t e i n ,  which i s  r e q u i r e d  f o r  b o t h  SOS r e p a i r  and 
recomb ina t ion  r e p a i r ,  d i d  n o t  i nc rease  when t h e  B s u b u n i t  o f  gyrase was i n h i b i t e d  
by  drugs o r  by  the rma l  i n a c t i v a t i o n  o f  gyrase i n  t e m p e r a t u r e - s e n s i t i v e  
mutants. 

I n  o r d e r  t o  i n v e s t i g a t e  how s u r v i v a l  a f t e r  n a l i d i x i c  a c i d  t rea tmen t  i s  a f f e c t e d  
by mu ta t i ons  i n  DNA r e p a i r  systems, E . c o l i  s t r a i n  AB1157 and lexA and recA 
mutants d e r i v e d  f rom i t  were i n v e s t i g a t e d .  The t h r e e  s t r a i n s  were exposed t o  
c o n c e n t r a t i o n s  o f  n a l i d i x i c  a c i d  r a n g i n g  between 0.15 pg/ml  and 1500 u g h 1  i n  
n u t r i e n t  b r o t h  f o r  3 hours a t  37' C and then t h e  s u r v i v o r s  were es t ima ted  by 
v i a b l e  count ing.  

The r e s u l t s  showed t h a t  t h e  most b a c t e r i c i d a l  c o n c e n t r a t i o n  (Smith, 19841 o f  
n a l i d i x i c  a c i d  f o r  a l l  t h r e e  s t r a i n s  was t h e  same a t  300 pg/ml. A l l  t h r e e  
s t r a i n s  a l s o  e x h i b i t e d  s i m i l a r  b i p h a s i c  responses i n  t h a t  c o n c e n t r a t i o n s  above 
and below t h e  most b a c t e r i c i d a l  c o n c e n t r a t i o n  were less  e f f e c t i v e .  There was no 
s i g n i f T c a r i t  d i f f e r e n c e  between t h e  s e n s i t i v i t y  o f  s t r a i n  A81157 and i t s  lexA 
d e r i v a t i v e  t o  n a l i d i x i c  ac id .  
mutant was more s e n s i t i v e  t o  n a l i d i x i c  a c i d  than  e i t h e r  t h e  p a r e n t  s t r a i n  (A811571 
o r  t h e  lexA mutant .  

The f a c t  t h a t  t h e  lexA mutant was no more s e n s i t i v e  t o  n a l i d i x i c  a c i d  than  t h e  
p a r e n t  s t r a i n  shows t h a t  SOS r e p a i r  does n o t  c o n t r i b u t e  t o  n a l i d i x i c  a c i d ' s  
l e t h a l i t y .  I t  a l s o  suggests t h a t  t h e  t y p e  o f  DNA damage caused by  t h e  drug i s  
n o t  r e p a i r e d  by  t h e  SDS pathway. 
s u s c e p t i b l e  t o  n a l i d i x i c  a c i d  than  e i t h e r  t h e  *mu tan t  o r  t h e  pa ren t  s t r a i n .  
As t h e  recA mutant  i s  d e f i c i e n t  i n  recomb ina t ion  r e p a i r  as w e l l  as i n  SOS r e p a i r  
these r e s u l t s  suggest t h a t  recomb ina t ion  r e p a i r  p l a y s  a r o l e  i n  r e p a i r i n g  
n a l i d i x i c  ac id - i nduced  DNA damage b u t  does n o t  p a r t i c i p a t e  i n  n a l i d i x i c  a c i d ' s  
l e t h a l i t y .  

However, a t  every c o n c e n t r a t i o n  t e s t e d  t h e  recA 

On t h e  o t h e r  hand, t h e  recA mutant was more 
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