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ANTIMICROBIAL ACTIVITY IN LOCAL ANAESTHETICS: 
A POSSIBLE SCREEN FOR TISSUE TOXICITY? 

B . S .  Fazly Bazaz and W.G. S a l t ,  Microbiology Uni t ,  Department of  Chemistry, 
Loughborough Univers i ty  of Technology, Loughborough, L e i c e s t e r s h i r e  L E l l  3TU U ~ K .  

Some l o c a l  a n a e s t h e t i c s  (LAS) possess  an t imicrobia l  p r o p e r t i e s  (Schmidt & 

Rosenkranz 1970). In  p a r t i c u l a r ,  t e t r a c a i n e  (amethocaine) has  been shown t o  
have an a n t i - b a c t e r i a l  a c t i o n  and - t o  induce t u r b i d i t y  i n c r e a s e s  i n  non-growing 
b a c t e r i a l  c u l t u r e s  a t  concent ra t ions  t h a t  a r e  used dur ing  t h e  induct ion  of  loca l  
a n a e s t h e s i a  ( S a l t  & Traynor 1979). 

T e t r a c a i n e  and p r o c a i r n a r e  chemical ly  r e l a t e d  i n  t h a t  both may be considered as 
e s t e r s  der ived  from p.aminobenzoic a c i d  and a B-hydroxy t e r t i a r y  m i n e ;  
t e t r a c a i n e  having increased  l y p o p h i l i c  c h a r a c t e r  due t o  b u t y l  cha in  s u b s t i t u t i o n  
i n  t h e  p.amino group. Dibucaineand l i d o c a i n e ,  however, a r e  LA's Of t h e  amide 
t y p e ,  t h e  former being of r e l a t i v e l y  increased  1ypophiLic na ture .  

The a b i l i t y  of t h e s e  compounds t o  induce t u r b i d i t y  i n c r e a s e s  i n  non-growing 
b a c t e r i a l  c u l t u r e s  has  been assessed  and va lues  f o r  t h e i r  minimum i n h i b i t o r y  
concent ra t ions  (MIc) determined by both t h e  tube d i l u t i o n  method and by t h e  
method of d i r e c t  assessment of growth i n h i b i t i o n  i n  shaken c u l t u r e s  descr ibed  by 
( S a l t  & Wiseman 1970). 
NHbC1,3.0; MgC12.6H20, 0.2; Na2S04, 0 . 2 ;  KH2P04, 9.25; KzHP04, 5.57; casamino 
a c i d s  (vi tamin f r e e ) ,  0 . 2 ;  thiamine,  0.001; n i c o t i n i c  a c i d ,  0.001; t r a c e  
elements s o l u t i o n  (Cruickshank 1970), 5 m l . 1 - I ;  f i n a l  pH 6.5; supplemented, when 
growth was r e q u i r e d ,  wi th  g lucose  ( t o  3 g.1- l ) .  Condi t ions of c u l t i v a t i o n ,  t h e  
h a r v e s t i n g  and p r e p a r a t i o n  of  c e l l  suspensions,  and t h e  method of  measuring 
induced t u r b i d i t y  changes were a s  descr ibed  previous ly  ( S a l t  & Traynor 1979). 

t h e  

The medium used throughout c o n s i s t e d  of (g.1-l) : 

Values obtained f o r  M I C ' s  a g a i n s t  E. & (NCTC 9001) were ( t u b e  d i l u t i o n / d i r e c t  
assessment ,  mg.ml-l): t e t r a c a i n  0.9/1.25; procaine 28/37"5; dibuca ine  0.8/0.5; 
l i d o c a i n e  18/22.5. Of t h e  f o u r  compounds used, only t e t r a c a i n e  (an e s t e r )  and 
d ibuca ine  (an amide) induced marked i n c r e a s e s  i n  c u l t u r e  t u r b i d i t y  a t  normal in-  
u s e  concent ra t ions  (0.5 - 1.5%). The g e n e r a l  p a t t e r n  of t h e s e  changes was 
e s s e n t i a l l y  a s  descr ibed  previous ly  ( S a l t  & Traynor 1979). Thes? two LA's a l s o  
have t h e  lowest  M I C ' s  and a r e  g e n e r a l l y  considered t o  be r e l a t i v , : l y  more 
e f f e c t i v e  ( a s  l o c a l  a n a e s t h e t i c s )  than t h e  o t h e r  two compounds used.. 

Perhaps t h e  most obvious example of  t h i s  s i m i l a r i t y  between r e l a t i v e  a n t i -  
b a c t e r i a l  a c t i v i t y  and LA e f f e c t i v e n e s s  i s  t h e  s i g n i f i c a n t  d i f f e r e n c e  between 
t e t r a c a i n e  and proca ine ,  which a r e  e s s e n t i a l l y  t h e  h igher  and lower members, 
r e s p e c t i v e l y ,  of an approximately homologous s e r i e s .  A s i m i l a r  argument may be 
appl ied  t o  dibucaine and l i d o c a i n e ,  t h e  more l i p o p h i l i c  d ibuca ine  showing marked 
a n t i - b a c t e r i a l  p r o p e r t i e s .  I t  must however be emphasised t h a t  a l l  f o u r  compounds 
a r e  e f f e c t i v e  a n a e s t h e t i c s .  Taking them a s  a s i n g l e  group it seems probable  
t h a t  t h e  M I C ' s  l i s t e d  above g i v e  a more r e a l i s t i c  i n d i c a t i o n  of r e l a t i v e  LA 
e f f e c t i v e n e s s  than t h e  induced t u r b i d i t y  changes, which may wel l  be r e f l e c t i n g  
t h e  p o t e n t i a l  t i s s u e  t o x i c i t y  of t h e  compounds concerned. 
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