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Over t h e  l a s t  few years  s e v e r a l  groups of workers (Wilson e t  a l ,  1977, Weinstein 
e t  a l ,  1977, Gregor iad is  and Buckland, 1973) have introduced a number of 
b i o l o g i c a l l y  a c t i v e  molecules i n t o  c e l l s  by t h e  use  of liposomes. 
work examines t h e  e f f e c t  of liposomal entrapped neomycin on E. cozi.  

blu l t i l amel la r  liposomes of p u r i f i e d  egg phosphat idylchol ine  and s tearylamine 
(20: 11, with and without  entrapped neomycin su lpha te  (Sigma, s t a t e d  t o  be not  
l e s s  than U.S.P.  potency) were prepared i n  0.2M S6rensen ' s  phosphate. 
neomycin was separa ted  from entrapped neomycin by c e n t r i f u g a t i o n  a t  38000 g. 
amount of  neomycin entrapped i n  t h e  liposomes was determined by t h e  method of  
NcGinity and H i l l  (1g75), a f te r  ruptur ing  t h e  liposomes by adding an equal 
volume of propanol. 

The an t imicrobia l  a c t i v i t y  of t h e  prepara t ion  was determined by i n h i b i t i o n  of 
growth i n  n u t r i e n t  b r o t h  and def ined  medium c u l t u r e s  Of E. c o l i  NCTC 8196. 
10 cm3 s o l u t i o n s  conta in ing  a range of  concent ra t ions  of  f r e e  and liposome 
entrapped neomycin i n  (Oxoid) n u t r i e n t  bro th  were prepared i n  t e s t  tubes .  
were inocula ted  us ing  an exponent ia l ly  growing c u l t u r e  t o  g ive  a concent ra t ion  
of approximately 1 x lo6 c e l l s / m l  and were incubated a t  37°C f o r  72 h. The 
increase  i n  o p t i c a l  d e n s i t y  i n  each tube was measured a t  400 nm and p l o t t e d  
a g a i n s t  neomycin concent ra t ion  (Fig 1) .  
a c t i o n  between neomycin and p r o t e i n s  i n  t h e  c u l t u r e  medium inf luenced t h e  r e s u l t s  
a similar experiment (Fig 2 )  was conducted using a def ined  g l u c o s e - s a l t s  medium. 

I t  i s  ev ident  from Fig 1 t h a t  neomycin a c t i v i t y  i s  enhanced when entrapped i n  
phosphat idylchol ine liposomes conta in ing  a p o s i t i v e  charge.  The concent ra t ion  of  
neomycin requi red  t o  r e s t r i c t  growth t o  any p a r t i c u l a r  o p t i c a l  d e n s i t y  was 
reduced t o  approximately 50% of  t h e  i n i t i a l  va lue  when t h e  neomycin was entrapped 
i n  t h e  liposomes. 
b i o t i c - f r e e  liposomes d i d  not  a f f e c t  growth of t h e  c u l t u r e s  and a d d i t i o n  of 
liposomes t o  c u l t u r e s  conta in ing  neomycin i n  s o l u t i o n  produced r e s u l t s  s i m i l a r  t o  
those  with neomycin alone.  
and Fig 2 (def ined medium) i n d i c a t e s  t h a t  t h e  observed i n c r e a s e  i n  neomycin 
a c t i v i t y  i n  t h e  former i s  not  due t o  liposomes p r o t e c t i n g  neomycin from p r o t e i n  
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Fig 1 - Growth i n h i b i t i o n  
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