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THE E F F E C T  OF UREA ON THE A C T I V I T Y  OF SOME A N T I M I C R O B I A L  
COMPOUNDS 

B.W. B u r t  8 G.  Dempsey, Dept. o f  Pharmacy, Chelsea Col lege ,  London Sw3 ~ L X  

Enhanced a n t i b a c t e r i a l  a c t i v i t y  o f  n i t r o f u r a n t o i n  (Paul  & o t h e r s ,  1967) and 
penicillin (Kalmanson & o t h e r s ,  1965) has  been shown i n  t h e  presence  of  urea.  
This  p r e s e n t  work w a s  an i n v e s t i g a t i o n  of  o t h e r  combinations of  a n t i m i c r o b i a l s  
and urea with t h e i r  a p p l i c a t i o n  i n  t o p i c a l  p r e p a r a t i o n s  i n  mind. 

Using a doubl ing d i l u t i o n  method w i t h  t ryp tone  soya b r o t h  t o  determine 
b a c t e r i o s t a t i c  concent ra t ions  (M.I.C.) of compounds s i n g l y  and i n  combination 
with urea ,  t h e  presence of  urea  w a s  found t o  enhance t h e  a n t i b a c t e r i a l  a c t i v i t y  
to  d i f f e r i n g  e x t e n t s  with d i f f e r e n t  compounds (Table 1) .  

Table  1. A c t i v i t y  of  some a n t i m i c r o b i a l s  a lone  and i n  combination wi th  urea  
a g a i n s t  Pseudomonas aeruginosa  NCTC 7244 and Staphylococcus aureus  
NCTC 4163. 

Ps .aeruginosa 
~ ~~ ~ 

Staphylococcus aureus 

MIC MIC wi th  MIC MIC wi th  
Compound w/out urea  5% w/v urea  w/out urea  10% w/v urea  

Benzalkonium c h l o r i d e  1.25xlO-Z% 4.7x10-3% 3.0x10-4% 2.5x10-5% 
Chlorhexidine g luconate  1.Ox10-2% 2 . 5 ~ 1 @ - ~ %  1 . 5 7 ~ 1 0 - ~ %  7 . 9 ~ 1 0 - ~ %  
polymixin 62.5u/ml 31.3u/ml 5000 u/ml 31.3u/ml 
Neomycin s u l p h a t e  1.Ox10-1% 4.0x10-*% 3 . 1 3 ~ 1 0 - ~ %  7 . 5 ~ 1 0 ~ ~ 8  
Tet ra2ycl ine  Hydrochloride 5. O X ~ O - ~ %  5.oX10-3% 2. oxlo-*% 7 . 9 ~ 1 0 - ~ %  
urea  M.I.C. 8%w/v M . I , C .  16%w/v 

The apparent  enhanced a c t i v i t y  seen from Table 1 could not  b e  reproduced when 
combinations of u r e a  and a n t i m i c r o b i a l  were t e s t e d  by a cup p l a t e  d i f f u s i o n  
method. T h i s  could have been due t o  lack  of  d i f f u s i o n  of t h e  urea ,  which was 
u n l i k e l y ;  it i s  more probable  t h a t  a very marked c o n c e n t r a t i o n  g r a d i e n t  e x i s t e d  
from t h e  cup outwards and t h e  concent ra t ion  of urea i n  t h e  a g a r  f e l l  almost 
immediately below t h e  i n h i b i t o r y  concent ra t ion  a g a i n s t  t h e  t es t  organism. Thus 
an aqueous s o l u t i o n  of  20% urea  a lone  produced no i n h i b i t i o n  a g a i n s t  e i t h e r  
Staph.aureus o r  Ps .aeruginosa.  However, t h e  p o t e n t i a t i o n  could  be  seen i f  urea 
w a s  included i n  t h e  seeded agar .  (Table  2 ) .  

Table  2. Neomycin Sulphate .  I n h i b i t i o n  zones on a g a r  p l a t e s ,  wi th  and 

Antimicrobial  s o h ,  Zones o f  i n h i b i t i o n  

Neomycin s u l p h a t e  0.05% 20,o mm 42,O mm 
The apparent  enhanced a c t i v i t y  of a n t i m i c r o b i a l  i n  t h e  presence  o f  u r e a  could be  
an a d d i t i v e  e f f e c t  of  t h e  a c t i v i t i e s  o f  t h e  urea  and t h e  o t h e r  compound i n  t h e  
combination o r  perhaps synergism of  one compound by t h e  o t h e r .  The use of urea  
with a n t i m i c r o b i a l s ,  as has  been seen with u r e a / c o r t i c o s t e r o i d  combinations, has  
p o t e n t i a l  i n  t h e  t o p i c a l  f i e l d  provid ing  (a)  s u f f i c i e n t l y  high concent ra t ions  of  
urea can b e  achieved i n  t h e  immediate environment and (b) a s u i t a b l e  base  can be 
employed t o  stabilise t h e  urea  i n  a non-st inging p r e p a r a t i o n  (Laurberg 1975). 
Such s t a b i l i s a t i o n  has  been achieved using a mat r ix  technique  (B.P. 1 4 6 8  815).The 
presence o f  t h e  urea  would not  on ly  enhance t h e  a c t i v i t y  o f  t h e  a n t i m i c r o b i a l  b u t  
Should a l s o  a i d  i t s  percutaneous p e n e t r a t i o n  (Ayres, 1977) and t h e r e f o r e  improve 
i ts  e f f i c a c y  a g a i n s t  deep s e a t e d  i n f e c t i o n s ,  
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wi thout  urea ,  seeded w i t h  0.3 m l .  Ps ,aeruginosa  24 h r  b r o t h  c u l t u r e  

Agar wi thout  urea  Agar w i t h  5% urea  


