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S u b - 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 s  o f  2-phenoxyethanol  ( < 0 . 6 %  w/v, LT 90% > 100 m i n )  
uncoup le  o x i d a t i v e  p h o s p h o r y l a t i o n  f rom r e s p i r a t i o n  and s p e c i f i c a l l y  i n h i b i t  
m a l a t e  dehydrogenase  i n  Escherichia cozi .  Higher ,  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 s  
c a u s e  g r o s s  damage t o  t h e  c e l l  e n v e l o p e  ( G i l b e r t ,  Beve r idge  and Crone 1977 
a , b . c l .  T h u s  some i n h i b i t o r y  e f f e c t  upon t h e  b i o s y n t h e s i s  o f  D N A ,  R N A .  p r o t e i n  
and o t h e r  po lymers  was a n t i c i p a t e d  and examined f u r t h e r  w i t h  E. cozi  c u l t u r e s  
growing  i n  t h e  p r e s e n c e  o f  s u b - i n h i b i t o r y  l e v e l s  o f  phenoxye thano l .  

I n o c u l a t e d  a l i q u o t s  of  a m i n e r a l  s a l t s  medium c o n t a i n i n g  s u c c i n a t e  (1% w/v) 
and y e a s t  e x t r a c t  ( 0 . 2 %  w/vl were a g i t a t e d  a t  350. Dur ing  e a r l y  l o g a r i t h m i c  
growth  [O.D. 0.21 g r a d e d  c o n c e n t r a t i o n s  o f  2 -phenoxye thano l  ( 0 . 0 5  - 0.35% w/vl 
were added ,  f o l l o w e d  a f t e r  5 m i n  by 1413 l a b e l l e d  g i u c o s e  ( 2 0  p C i )  or t hymid ine ,  
u r a c i l  or p h e n y l a l a n i n e  ( e a c h  10 pCi l  a s  marke r s  f o r  g e n e r a l  po lymer ,  D N A ,  
R N A  and p r o t e i n  b i o s y n t h e s i s  r e s p e c t i v e l y .  2 -Deoxyadenos ine  (10 mg/ml) was 
added  t o  s t i m u l a t e  t h y m i d i n e  and  u r a c i l  i n c o r p o r a t i o n .  S u f f i c i e n t  u n l a b e l l e d  
monomers were a l s o  added  t o  ensure s t e a d y  i n c o r p o r a t i o n  o f  r a d i o c h e m i c a l  i n t o  
c o n t r o l  c u l t u r e s  ( n o  d r u g ) .  Expe r imen t s  were r e p e a t e d ,  a d d i n g  2 -phenoxye thano l  
a f t e r  t h e  r a d i o c h e m i c a l .  The e x t e n t  of po lymer  b i o s y n t h e s i s  was a s s e s s e d  a t  
i n t e r v a l s  by removal o f  a l i q u o t s  f rom t h e  cu l tu re s ,  t r e a t m e n t  w i t h  c o l d  
t r i c h l o r a c e t i c  a c i d  ( 4 0 %  w/v ) ,  t o  d i s r u p t  t h e  c e l l s  and  p r e c i p i t a t e  t h e  polymers ,  
c o l l e c t i o n  o f  t h e  p r e c i p i t a t e  by membrane f i l t r a t i o n  and measurement o f  r a d i o -  
a c t i v i t y  by a l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  t e c h n i q u e .  

The ra tes  o f  b i o s y n t h e s i s  o f  g e n e r a l  po lymers ,  D N A ,  and  RNA i n  c e l l s  p r e t r e a t e d  
w i t h  d r u g  were s i m i l a r l y  s e n s i t i v e  t o  g raded  c o n c e n t r a t i o n s  o f  phenoxye thano l  
and  c l o s e l y  fo l lowed  i n h i b i t i o n  growth  r a t e  a s s e s s e d  p h o t o m e t r i c a l l y .  P r o t e i n  
b i o s y n t h e s i s  however was r e l a t i v e l y  i n s e n s i t i v e  t o  d r u g  l e v e l s  w h i c h  caused  
up t o  40% i n h i b i t i o n  o f  growth  r a t e ,  s i g n i f i c a n t  i n h i b i t i o n  o c c u r r i n g  a t  t h e  
h i g h e r  d r u g  c o n c e n t r a t i o n s .  The o n s e t  o f  i n h i b i t i o n  o f  DNA b i o s y n t h e s i s  i n  c e l l s  
p r e t r e a t e d  w i t h  r a d i o c h e m i c a l  was a lmos t  immedia te  f o l l o w i n g  d r u g  a d d i t i o n ,  
w h i l s t  w i t h  R N A  and p r o t e i n  b i o s y n t h e s i s  t h e r e  was a s l i g h t  d e l a y  b e f o r e  t h e  
o n s e t  o f  i n h i b i t i o n  (2 m i n l .  

If t h e  a c t i o n s  o f  phenoxye thano l  upon polymer  b i o s y n t h e s i s  were  s o l e l y  i n d i r e c t  
by i n t e r f e r e n c e  w i t h  t h e  s u p p l i e s  n f  ATP and m e t a b o l i t e  p r e c u r s o r s  one  might  have 
e x p e c t e d  a r e s p o n s e  a n a l o g o u s  t o  t h a t  w i t h  s tep-down growth  ( sudden  d rop  i n  
n u t r i t i o n a l  s t a t u s  o f  t h e  medium) where p r o t e i n  and  R N A  s y n t h e s i s  a r e  r a p i d l y  
i n h i b i t e d  f o l l o w e d ,  s i g n i f i c a n t l y  l a t e r ,  by i n h i b i t i m  o f  DNA s y n t h e s i s .  S i n c e  
t h i s  d i d  n o t  o c c u r  i t  i s  s u g g e s t e d  t h a t  phenoxye thano l  can exe r t  an a d d i t i o n a l ,  
more d i r e c t ,  i n h i b i t o r y  a c t i o n  upon D N A  and RNA b i o s y n t h e s i s  and  p o s s i b l y  on 
p r o t e i n  b i o s y n t h e s i s .  

G i l b e r t ,  P . .  B s v e r i d g e ,  E.G.  and  Crone ,  P.B. (1977a1 M i c r o b i o s  19: 17-26 
G i l b e r t ,  P., Bever idge ,  E.G.  and  Crone ,  P.B. (197701 I b i d .  1 9 :  125-41  
G i l b e r t ,  P . ,  Beve r idge ,  E.G.  and  Crone ,  P.B. ( 1 3 7 7 ~ 1  I b i d .  2 0 :  29-37 


