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ANTIBACTERIAL ACTIVITY OF CEROUS NITRATE 

R . M . E .  Richards and Vasundra Magan, Department of Pharmaceutics, U n i v e r s i t y  of 
S t r a t h c l y d e ,  Glasgow, Scot land .  

Cerous n i t r a t e  (Ce(N03)3) has  been included i n  cream formulat ions t o  combat wound 
i n f e c t i o n s  i n  s e v e r e l y  burned p a t i e n t s  (Monafo, Tandon, Ayvazian, Tuchschmidt, 
Skinner  and Dei tz  1976). Information of t h e  i n  v i t r o  a n t i b a c t e r i a l  a c t i v i t y  of 
t h i s  chemical ,  however, i s  very l i m i t e d .  Therefore  i n v e s t i g a t i o n s  were 
undertaken t o  eva lua te  t h e  i n  v i t r o  a n t i b a c t e r i a l  a c t i v i t y  of Ce(N03)3 inc luding  
t h e  e f f e c t  of temperature ,  pH and t h e  presence of o ther  chemicals on t h a t  a c t i v w  

Staphylococcus aureus NCTC 6571, E s c h e r i c h i a  c o l i  NCTC 8196 and Pseudomonas 
aeruginosa NCTC 6750 were t h e  t e s t  organisms and an overdr ied  agar  p l a t e  v iab le  
count ing technique was used t o  determine the  number of organisms surv iv ing  and 
thus  t h e  number of organisms k i l l e d  by a given t rea tment .  
i n v e s t i g a t e d  f o r  t h e i r  a b i l i t y  t o  recover  t h e  Ce(N03)3 t r e a t e d  c e l l s .  
N u t r i e n t  Agar was found t o  g i v e  t h e  h i g h e s t  recovery and SO w a s  used f o r  t h e  
s u r f a c e  counts  throughout t h e  i n v e s t i g a t i o n .  

Using 0.1% Ce(N03)3 t h e  i n i t i a l  r a t e  of k i l l  f o r  E .  c o l i  was g r e a t e r  than 5 log .  
c y c l e s  i n  30 min and f o r  P. aeruginosa almost 4 log.  c y c l e s  i n  60 min but  f o r  
S .  aureus only 1 log.  c y c l e  i n  60 min. 
l i t t l e  o r  no increase  i n  e f f e c t .  240 min contac t  between 0.1% Ce(N03)3 and 
P .  aeruginosa took t h e  k i l l  through 5 log .  cyc les .  The count  f o r  S .  aureus 
remained cons tan t  during 60 t o  360 min c o n t a c t  wi th  0.1% Ce(N0313. 

The a c t i v i t y  of 0.05% Ce(N03)3 a g a i n s t  a l l  t h r e e  organisms w a s  assessed  a t  10°C, 
2OoC and 3OoC. The r a t e  of k i l l  i n c r e a s e d  only s l i g h t l y  wi th  each loo r i s e  i n  
temperature  and f o r  s .  aureus ,  which showed t h e  g r e a t e s t  temperature  e f f e c t ,  t h e  
k i l l  a f t e r  300 min was only 55%, 86% and 99.7% r e s p e c t i v e l y .  

A l t e r i n g  t h e  pH of  t h e  r e a c t i o n  i n d i c a t e d  t h a t  the  a c t i v i t y  of Ce(N03I3 i s  
s l i g h t l y  g r e a t e r  a t  pH 3 .4  or pH 7.6 than a t  pH 5.6. 

The p o s s i b i l i t y  of i n c r e a s i n g  t h e  a c t i v i t y  of Ce(N03)3 a g a i n s t  S .  aureus i s  of 
p a r t i c u l a r  i n t e r e s t  a s  t h e  i n h e r e n t  a c t i v i t y  of Ce(N03)j a g a i n s t  t h i s  organism i s  
s l i g h t  and much l e s s  than  i t s  a c t i v i t y  a g a i n s t  the  Gram negat ive  organisms. 
many chemicals t e s t e d  s i l v e r  su lphadiaz ine  and the s u r f a c e  a c t i v e  agent  T r i t o n  
X45 both showed synergism wi th  Ce(N03)3 a g a i n s t  S .  aureus .  
ch lorhexid ine  gluconate  i n  combination with Ce(N03)3 had i t s  a c t i v i t y  a g a i n s t  
S .  aureus reduced. 

Nei ther  disodium e d e t a t e  nor phenylethanol  i n  combination with Ce(N0313 showed 
i n c r e a s e d  a c t i v i t y  a g a i n s t  any of t h e  t h r e e  test organisms. This  i n d i c a t e s  
t h a t  t h e  Ce(N03)3 r e a d i l y  p e n e t r a t e s  t h e  Gram negat ive  cel ls  t o  reach  i t s  s i t e ( s )  
of a c t i o n  and/or i s  a c t i v e  on the  e x t e r n a l  l a y e r  of t h e  c e l l .  

Ce(N03)3 does not i t s e l f  cause c e l l  l y s i s  or  f a c i l i t a t e  t h e  l y s i s  of t h e  Gram 
negat ive  c e l l s  b y  lysozyme. 
i s  a t  an i n t e r n a l  c e l l  s i t e  o r  s i tes .  
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It  t h e r e f o r e  appears t h a t  t h e  a c t i o n  of Ce(N03)3 


