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DIFFERENCES IN ANTIBACTERIAL RESISTANCE RELATED TO DIFFERENCES IN 
CELL ENVELOPE STRUCTURE OF PSEUDOMONAS A E R U G I U  AND PSEUDOMONAS 
CEPAC I A 

R . M . E .  R i c h a r d s ,  Department 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, 
S c o t l a n d  

Pseudomonas c e p a c i a  h a s  a d i f f e r e n t  r e s i s t a n c e  p a t t e r n  from Pseudomonas 
a e r u g i n o s a  (Moody, Young 6, Kenton ,  1 9 7 2 ) .  I n  t h i s  s t u d y  t h e  e f f e c t  of 
s u b i n h i b i t o r y  c o n c e n t r a t i o n s  o f  po lymyxin  and d i sod ium e d e t a t e  (EDTA) on t h e  
morphology o f  t h e  c e l l  e n J e l o p e  o f  b o t h  s p e c i e s  was compared u s i n g  t h e  e l e c t r o n -  
mic roscope  t e c h n i q u e  of R i c h a r d s  & C a v i l l  ( 1 9 7 6 ) .  The r e s i s t a n c e  o f  c e r t a i n  
c e l l  s u s p e n s i o n s  t o  polymyxin w a s  a l s o  e v a l u a t e d .  P. c e p a c i a  NCTC 10661 and 
P .  a e r u g i n o s a  NCTC 6750 were  t h e  t e s t  o rgan i sms .  

T h i n  s e c t i o n s  of P .  c e p a c i a  grown i n  Oxoid n u t r i e n t  b r o t h  No. 2 showed c o n v o l u t e d  
e x t e r n a l  l a y e r s  s i m i l a r  t o  P.  a e r u g i n o s a  grown i n  t h e  p r e s e n c e  of 0 .17  EDTA. 
P .  c e p a c i a  c e l l s  grown i n  b r o t h  p l u s  0.1% EDTA d i d  n o t  show marked d i f f e r e n c e s  
f rom norma l .  
s t r u c t u r e  of P .  c e p a c i a  b u t  2 . 2 5  u n i t s  m l - 1  a f f e c t e d  t h e  o u t e r  l a y e r s  of 
P .  a e r u g i n o s a  and 6 . 0  u n i t s  ml-1 s e v e r e l y  damaged t h e  c e l l s .  

Double washed P .  a e r u g i n o s a  c e l l s ,  which  had  been  grown on  n u t r i e n t  a g a r  p l u s  
0.YL EDTA f o r  60h and suspended  i n  0 . 9 %  sodium c h l o r i d e ,  were compared f o r  
r e s i s t a n c e  t o  polymyxin B .  s u l p h a t e  50 u n i t s  ml-1 w i t h  doub le  washed 
P .  a e r u g i n o s a  and  P .  c e p a c i a  c e l l s  b o t h  grown on n u t r i e n t  a g a r .  The t e s t  
p r o c e d u r e  of R i c h a r d s  6 McBride (1971)  was f o l l o w e d .  

P. a e r u g i n o s a  5 x 10 ml grown on  n u t r i e n t  a g a r  were k i l l e d  i n  20 - 40 m i n  and  
P. a e r u v i n o s a  5 x 106m1-1 grown on  n u t r i e n t  a g a r  p l u s  0.1;' EDTA i n  120 - 150 min 
b u t  P. c e p a c i a  3 x were  n o t  k i l l e d  w i t h i n  360 min .  Thus P .  a e r u g i n o s a  
c e l l s  grown i n  t h e  p r e s e n c e  o f  EDTA 0.lL were  more r e s i s t a n t  t o  t h e  a c t i o n  of 
po lymyxin  t h a n  c e l l s  grown on n u t r i e n t  a g a r  a l o n e  b u t  were n o t  a s  r e s i s t a n t  a s  
t h e  P .  c e p a c i a  c e l l s .  

The f o r e g o i n g  o b s e r v a t i o n s  r e l a t e  t h e  d i f f e r e n c e s  i n  r e s i s t a n c e  o f  t h e s e  two 
o rgan i sms  t o  a d i f f e r e n c e  i n  s t r u c t u r e  o f  t h e  e x t e r n a l  l a y e r s  of t h e  c e l l s .  It 
i s  l i k e l y  t h a t  t h i s  i n c l u d e s  e i t h e r  a q u a n t i t a t i v e  a n d / o r  q u a l i t a t i v e  d i f f e r e n c e  
i n  t h e  l i p o p o l y s a c c h a r i d e  c o n t e n t  o f  t h e  two t y p e s  o f  c e l l  b e c a u s e  b o t h  EDTA and 
polymyxin  a r e  known t o  react w i t h  t h e  l i p o p o l y s a c c h a r i d e  o f  P .  a e r u g i n o s a .  
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L ikewise  polymyxin  25  u n i t s  m 1 - I  had no  d i s c e r n a b l e  e f f e c t  on t h e  
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