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D E T E C T I O N  O F  A T H I R D  B A C T E R I A L  M E C H A N I S M  I N  C I P R O F L O X A C I N  AND 
O F L O X A C I N  

C .  S. L e w i n  and  3. T. Smith ,  T h e  Schoo l  of Pharmacy, U n i v e r s i t y  o f  London, 
Brunswick  S q u a r e ,  London WCIN IAX. 

T h e  R N A  s y n t h e s i s  i n h i b i t o r  r i f a m p i c i n  [RIFI a b o l i s h e s  t h e  b a c t e r i c i d a l  a c t i v i t y  
of n a l i d i x i c  a c i d ,  I t  was p roposed  t h a t  n a l i d i x i c  a c i d  possesses o n l y  a s i n g l e  
mechanism o f  a c t i o n ,  te rmed A ,  w h i c h  i s  found i n  a l l  4 - q u i n o l o n e s  and r e q u i r e s  
d i v i d i n g  b a c t e r i a  c a p a b l e  o f  R N A  and p r o t e i n  s y n t h e s i s  f o r  i t s  a c t i v i t y  [Smi th  
19841. A d i f f e r e n t  mechanism o f  a c t i o n ,  te rmed 8, w h i c h  was f i r s t  i d e n t i f i e d  i n  
c i p r o f l o x a c i n  ( C I P I  and o f l o x a c i n ,  i s  r e s i s t a n t  t o  RIF and does  n o t  r e q u i r e  
d i v i d i n g  b a c t e r i a  ( R a t c l i f f e  and Smi th  1 9 8 4 ) .  N o r f l o x a c i n  [ N O R )  was found  t o  
possess  y e t  a n o t h e r  mechanism, te rmed C ,  which d e s p i t e  b e i n g  s e n s i t i v e  t o  RIF 
d o e s  n o t  r e q u i r e  d i v i d i n g  b a c t e r i a  f o r  i t s  a c t i o n  [ R a t c l i f f e  and Smi th  1 9 8 5 ) .  
Hence mechanism C c a n  be  d i f f e r e n t i a t e d  from mechanism B u s i n g  R I F  w i t h  non- 
d i v i d i n g  b a c t e r i a ,  w h i c h  have  been  p r e v e n t e d  f rom m u l t i p l y i n g  by b e i n g  suspended  
i n  p h o s p h a t e - b u f f e r e d  s a l i n e .  
I t  was d e c i d e d  t o  i n v e s t i g a t e  i f  4 - q u i n o l o n e s  e x h i b i t i n g  mechanism B a l s o  possess  
mechanism C .  When a b a c t e r i o s t a t i c  c o n c e n t r a t i o n  of R I F  (160  LIg/rnll was added  t o  
NOR ( 1 . 5  pg/mll i n  p h o s p h a t e - b u f f e r e d  s a l i n e ,  F i g u r e  1 shows t h a t  t h e  b a c t e r i c i d a l  
a c t i v i t y  o f  NOR a g a i n s t  E , c o l i  KL16 was a b o l i s h e d .  T h i s  o c c u r s  b e c a u s e  N O R ' S  
mechanism C r e q u i r e s  R N A  s y n t h e s i s ,  
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Survivalof  toll KL16 in phosphate - b u f f e r e d  s a l i n e  
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If C I P  possesses o n l y  mechanism 8, t h e n  i t  would be e x p e c t e d  t h a t  t h e  a d d i t i o n  o f  
RIF would have  no e f f e c t  on C I P ' s  a b i l i t y  t o  k i l l  n o n - d i v i d i n g  b a c t e r i a .  F i g u r e  2 
shows t h a t  t h e  a d d i t i o n  o f  RIF I160  pg/ml l  t o  C I P  ( 0 . 1 5  Llg/ml) i n  p h o s p h a t e -  
b u f f e r e d  s a l i n e  d i d  r e d u c e  b u t  d i d  n o t  a b o l i s h  t h e  a b i l i t y  o f  C I P  t o  k i l l  E . c o l i  
KL16. T h e r e f o r e  CIP possesses mechanism C w h i c h  i s  i n h i b i t e d  by RIF, a s  w e l l  a s  
mechanism B w h i c h  i s  n o t  i n h i b i t e d  by R I F .  
When o f l o x a c i n  was i n v e s t i g a t e d  s i m i l a r  r e s u l t s  t o  t h o s e  o b t a i n e d  w i t h  C I P  were  
obse rved  i n  t h a t  RIF p a r t i a l l y  r educed  b u t  d i d  n o t  a b o l i s h  o f l o x a c i n ' s  a b i l i t y  t o  
k i l l  n o n - d i v i d i n g  b a c t e r i a .  
These r e s u l t s  show t h a t  CIP and  o f l o x a c i n  e x h i b i t  t h r e e  d i s t i n c t  b a c t e r i c i d a l  
mechanisms of a c t i o n  a g a i n s t  E . c o l i  KL16, w h i l s t  NOR p o s s e s s e s  t h o  mechanisms and 
n a l i d i x i c  a c i d  o n l y  one  mechanism of a c t i o n .  T h i s  may h e l p  e x p l a i n  t h e  d i f f e r e n c e  
i n  po tency  found  among 4 - q u i n o l o n e s .  
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