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I t  i s  known t h a t  chloroquine w i l l  i n t e r a c t  with nuc leopro te ins  i n  v i t r o  and 
u n t i l  r e c e n t l y  it was g e n e r a l l y  be l ieved  t h a t  chloroquine e x e r t s  i t s  a n t i -  
plasmodia1 a c t i o n  by i n t e r f e r i n g  with r e p l i c a t i o n  of DNA. However, t h e r e  i s  now 
a good deal of evidence t o  suggest  t h a t  i n t e r a c t i o n  of 4-aminoquinolines such as 
chloroquine with plasmodia1 n u c l e i c  a c i d  may provide only p a r t  o f  t h e  answer t o  
t h e i r  e f f i c a c y  a g a i n s t  t h e  malar ia  p a r a s i t e  (Pinder 1973). 

Chloroquine has been shown t o  i n h i b i t  t h e  growth of E.  c o l i  (Wiseman 1972) 
and i n  t h i s  communication t h e  e f f e c t  of  chloroquine on t h e  incorpora t ion  i n t o  
macromolecules of precursors  of  c e l l  w a l l ,  p r o t e i n ,  RNA and DNA by t h i s  organism 
t o g e t h e r  with i t s  e f f e c t  on oxyEen uptake a r e  r e p o r t e d .  

A l l  experiments were c a r r i e d  out  i n  a T r i s  minimal sa l t s  medium a t  pH 7.7 
(Rye and Wiseman 1966). Growth was measured by changes i n  absorbance and c e l l  
w a l l ,  r o t e i n ,  RNA and DNA syntheses  by t h e  incorpora ion  of 'H-diaminopimelic 
a c i d ,  P4C-alanine and 35S-sulphate, uracil-5-3H and "C-thymidine i n t o  co ld  tri- 
c h l o r o a c e t i c  a c i d  i n s o l u b l e  m a t e r i a l  r e s p e c t i v e l y .  Oxygen uptake was measured 
u s i n g  Rank oxygen e l e c t r o d e s .  

The a d d i t i o n  of 1 x 10-4!! chloroquine t o  c u l t u r e s  caused a 50% decrease  i n  
growth r a t e  a f t e r  about 50 mins, the r a t e s  of s y n t h e s i s  of c e l l  w a l l ,  p r o t e i n  and 
RNA were a l l  i n h i b i t e d  t o  t h e  same e x t e n t  as t h e  r a t e  of i n c r e a s e  i n  absorbance 
but  t h e  r a t e  o f  DNA s y n t h e s i s  was i n h i h i t e d  t o  a l e s s e r  e x t e n t .  Oxygen uptake 
was decreased immediately but  t h e n  s lowly increased  u n t i l  a f t e r  about 120 mins 
it was i n c r  a s i n g  a t  t h e  sane  r a t e  a s  t h e  i n c r e a s e  i n  absorbance.  

about 50 mins during which v i a b l e  and t o t a l  c e l l  counts  remained v i r t u a l l y  con- 
s t a n t  a l though t h e  absorbance and t h e  mean c e l l  s i ze  both increased .  

p a r a l l e l e d  t h e  i n c r e a s e  i n  absorbance hut  p r o t e i n  and RNA s y n t h e s i s  were both 
i n h i b i t e d  more than t h e  i n c r e a s e  i n  absorbance. Synthes is  o f  a l l  t h r e e  mater ia l s  
ceased when t h e  i n c r e a s e  i n  absorbance ceased a f t e r  about SO mins. DNA s y n t h e s i s  
occurred a t  t h e  same r a t e  a s  t h e  i n c r e a s e  i n  absorbance during t h e  f i r s t  50 mins 
and continued f o r  a t  l e a s t  30 mins even a f t e r  t h e  absorbance had ceased t o  
i n c r e a s e .  Oxygen uptake decreased u n t i l  a p l a t e a u  of r e s i d u a l  r e s p i r a t i o n  
equiva len t  t o  about 22% o f  t h e  i n i t i a l  r a t e  was reached a f t e r  80 mins. 

These f ind ings  suggest  t h a t  simFle i n h i b i t i o n  of  DNA s y n t h e s i s  i s  not  
r e s p o n s i b l e  f o r  t h e  growth i n h i h i t o r y  a c t i v i t y  of  chloroquine a g a i n s t  E .  c o l i  
and t h a t  p r o t e i n  and RNA syntheses  and r e s p i r a t i o n  a r e  more s e n s i t i v e  t o  t h e  
drug.  
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-5 4 x 10 M chloroquine was s lowly b a c t e r i c i d a l  a f t e r  an i n i t i a l  per iod  o f  

During t h e  f i r s t  50 mins with t h i s  concent ra t ion  c e l l  wal l  s y n t h e s i s  


