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I n  v i t ro ,  trimethoprim (Tp) has been shown t o  act  synerg is t i ca l l y  w i th  sul fa- 
methoxazole (Sx) against E. c o l i  (Bushby and Hitchings 1968). However, when 
these two drugs were used i n  combination under s im i l a r  condit ions t o  those found 
i n  vivo, there was a neg l ig ib le  co-operative e f f e c t  between them (Amyes and 
Dible 1979). Rifampicin ( R i f )  i s  an ant i tuberc le  drug, but  i t  has been 
reported t ha t  i f  i t  i s  used i n  combination w i th  Tp against common pathogens the 
effect can be synerg is t ic  (Kerry, Hamilton-Miller and Brumf i t t  1975) and hence 
R i f  may be a su i tab le  candidate t o  replace Sx. However, i t  has a lso been 
reported tha t  t h i s  combination can ac tua l l y  be antagonist ic (Harvey 1978). 
This communication invest igates t h i s  paradox by examining the e f f e c t  o f  these 
two drugs on E. c o l i  under condit ions s im i la r  t o  those found i n  urine. 

The in te rac t ion  between R i f  and Tp was measured against sensit ive, Tp-resistant 
Sx-resistant and Ri f - res is tant  der ivat ives of E. c o l i  K12. The f r ac t i ona l  
i nh i b i t o r y  index f o r  Tp and R i f  was determined on s o l i d  DM medium (Amyes 1978). 
The sens i t ive s t r a i n  exhibi ted synergy by t h i s  method while the three types o f  
res is tan t  bacter ia  exh ib i ted only add i t i ve  effects. Logarithmic phase cul tures 
of the sens i t ive E. c o l i  K12 were subcultured i n t o  DM medium and the v i a b i l i t y  
followed. I n  the presence o f  methionine, glycine and adenine, only a t  l i m i t i n g  
concentrations d i d  Tp and R i f  cause a bac te r i c ida l  response when used i n  combina- 
t i o n  and a bac te r ios ta t i c  response when each drug was used s ing ly  a t  these con- 
centrations. A s im i la r  response was found w i th  Sx-resistant strains. When 
s t ra ins  containing R-plasmids confer r ing Tp resistance were tested there was no 
synergy observed when Tp and R i f  were used i n  combination. Simi lar ly,  when the 
experiment was repeated w i t h  a Ri f - res is tant  mutant, the mixture o f  the two drugs 
fa i led  t o  exh i b i t  synergy. 

The mutational frequencies o f  Tp-sensitive and Tp-resistant bacter ia to r i famp ic in  
resistancewereexamined t o  determine whether the presence o f  Tp and R i f  together 
may delay the emergence o f  Ri f - res is tant  bacteria. The sens i t ive organism 
exhibi ted a mutational frequency t o  Rif-resistance a t  a r a t e  o f  2 x 10-7. The 
mutation was not detectable when Tp was added. The mutational frequencies t o  
Rif-resistance i n  the Tp-resistant s t ra ins  were the same i n  the presence and 
absence o f  Tp. The e f f e c t  o f  the combination on the t ransfer  o f  Tp R-plasmids 
was examined. Surprisingly, Ri f - res is tant  mutants were be t te r  donors o f  
R-plasmids than t h e i r  sens i t ive counterparts and s l i g h t l y  less e f f i c i e n t  as 
recipients. Therefore, the development o f  Rif-resistance i n  harbouring 
R-factors conferr ing Tp-resistance may ac tua l l y  promote the t ransfer  o f  res is t -  
ance rather than decrease it. 

The resu l t s  show tha t  there i s  no obvious advantage i n  combining Tp w i th  R i f  i n  
the treatment o f  E. c o l i  infect ions. Although R i f  would be able t o  i n h i b i t  
Tp-resistant strains, mutation t o  Rif-resistance i s  rap id  and, once established, 
may even promote the t ransfer  o f  Tp R-plasmids t o  other Tp-sensitive bacteria. 
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