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I N H I B I T O R S  PRODUCED B Y  A S T R A I N  OF STAPHYLOCOCCUS E P I D E R M I D I S  
ISOLATED FROM HEALTHY HUMAN S K I N  

P . A .  Wright, C.S. Ter ry ,  Pos tgraduate  School of S t u d i e s  i n  Pharmacy, Univers i ty  of 
Bradford,  Bradford,  BD7 IDP, West Yorkshire .  

The r o l e  o f  " a n t i b i o t i c "  producing s t r a i n s  of  b a c t e r i a  i n  t h e  m i c r o b i a l  ecology of 
s k i n  i s  c o n t r o v e r s i a l .  The p o t e n t i a l  t h e r a p e u t i c  va lue  o f  t h e s e  a n t i b i o t i c s  has  
been demonstrated by Selwyn e t  a 1  (1975) and Gerber and Nowak (1976) .  

We i s o l a t e d  a s t r a i n  of Staphylococcus ep idermidis  (Kloos and S c h l e i f e r  1975) 
which i n h i b i t e d  i n  v i t r o  growth of  4 o t h e r  b a c t e r i a l  s t r a i n s  i s o l a t e d  from t h e  
same s k i n  s i t e .  
a g e n t s  or incubat ion  a t  42°C. 

T i t r e  w a s  c a l c u l a t e d  a s  t h e  r e c i p r o c a l  of t h e  h i g h e s t  d i l u t i o n  producin 
i t i o n  on an i n d i c a t o r  lawn and was expressed i n  a r b i t r a r y  u n i t s  (AU)ml-PI. Maximum 
t i t r e  was obta ined  by growing t h e  producer  s t r a i n  w i t h i n  Tryptone Soya Agar 
supplemented wi th  0 . 5 %  y e a s t  e x t r a c t  f o r  40h a t  37'C. 
a g a r  and c e n t r i f u g i n g  t o  d e p o s i t  c e l l s  gave a crude e x t r a c t  (CE) of i n h i b i t o r .  
CE was a c t i v e  a g a i n s t  a wide range  of  G r a m  p o s i t i v e  organisms i n c l u d i n g  Staphyl-  
ococcus a u r e u s ,  B a c i l l u s  s u b t i l i s ,  many s k i n  coryneforms and some s t r e p t o c o c c i ;  
it was i n a c t i v e  a g a i n s t  G r a m  n e g a t i v e  s t r a i n s .  A c t i v i t y  was des t royed  by t r y p s i n  
and chymotrypsin. I t  wi ths tood  80°C f o r  60 min b u t  n o t  f o r  90 min and was s t a b l e  
from pH 5.4-8.2.  CE adsorbed on t o  s e n s i t i v e  c e l l s .  

CE was p a r t i a l l y  p u r i f i e d  by p r e c i p i t a t i o n  with 60% ammonium s u l p h a t e .  
olved product  was f r a c t i o n a t e d  on a Sephadex G75 Super f ine  column c a l i b r a t e d  with 
known molecular  weight p r o t e i n s .  
b u f f e r  pH 6 . 0 .  
molecular  weights  of  c .  20,000 and c .  7,000. The h i p h e r  molecular  weight i n h i b i -  
t o r  (HI) accounted for c .  65% of  t h e  t o t a l  a c t i v i t y  b u t  it was u n s t a b l e .  Fract ions 
showed a peak of  p r o t e a s e  a c t i v i t y  c o i n c i d i n g  with t h e  e l u t i o n  volume of H I .  The 
i n s t a b i l i t y  could be reduced by i n c u b a t i n g  t h e  producer  s t r a i n  f o r  24-30h i n s t e a d  
o f  40h; t h i s  gave a CE wi th  lower i n i t i a l  t i t r e  b u t  l e s s  p r o t e a s e  a c t i v i t y .  The 
lower molecular  weight i n h i b i t o r  ( L I )  w a s  f u r t h e r  p u r i f i e d  on a Sephadex CM25 
c a t i o n  exchanger column e l u t e d  w i t h  0.1M phosphate b u f f e r  pH 6 . 0  and a cont inuous 
g r a d i e n t  o f  0-0.5M N a C 1 .  L I  was e l u t e d  as a s i n g l e  peak wi th  O.llM N a C l .  
B a c t e r i o s t a t i c  and b a c t e r i o l y t i c  a c t i v i t y  of  L I  was demonstrated with d i f f e r e n t  
i n d i c a t o r  s t r a i n s .  Such d u a l  a c t i o n  may be due t o  a u t o l y t i c  a c t i b i t y  of 
s e n s i t i v e  c e l l s  (Tomasz e t  a l ,  1970) .  

I n h i b i t o r  product ion  was s t a b l e  and n o t  a f f e c t e d  by "curing" 

inhib-  

Freez ing  and thawing t h e  

Rediss- 

The column was e l u t e d  wi th  0.05 M Tris H C l  
F r a c t i o n s  r e v e a l e d  two peaks of  i n h i b i t i o n  cor responding  t o  

TABLE 1: Analysis  of 40h (and 24h) y i e l d s  of  i n h i b i t o r s  
T o t a l  AU i n h i b -  T o t a l  u n i t s  
i t o r y  a c t i v i t y  p r o t e a s e  Percentage  y i e l d  

F r a c t i o n  c: = t i t r e  u n s t a b l e  a c t i v i t y  o f  i n h i b i t o r  
CE 12000~:(6000) 255U0(5400) 

5120$:( 3200) 1584@( 3170) 42.7( 53 .3)  Ammonium s u l p h a t e  
p r e c i p i t a t e  
HI(G75 peak) 2080;':( 1440) 11830(2250) 17 .3(24  .@) 
LI(G75 peak) 1120( 840 O(0) 9 .3( 1 4  .O) 
LI(CM25 peak) 768( 640)  O(0) 6.4( 10.7 
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