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I t  i s  common f o r  c l i n i c a l  s t r a i n s  of ant i h i c t i c  r e s i s t a n t  b a c t e r i a  t o  harbour  R- 
f a c t o r s .  Consider an organism with R-factor  mediated r e s i s t a n c e  t o  f o u r  drugs .  
I f  t h e s e  r e s i s t a n c e s  are borne on a s i n g l e  R-factor  then  on mating a l l  f o u r  
r e s i s t a n c e s  w i l l  t r a n s f e r  as a u n i t .  I f  t h e r e  a r e  two R-fac tors  t h e  r e s i s t a n c e s  
w i l l  t r a n s f e r  a s  two independent  groups.  Le t  u s  suppose a s t r a i n  wi th  two R- 
f a c t o r s  t r a n s f e r s  one of them a t  a ra te  of p e r  i n p u t  donor and t h e  o t h e r  one 
a t  a r a t e  of p e r  i n p u t  donor ,  then only  very  r a r e l y  would an i n d i v i d u a l  
r e c i p i e n t  c e l l  r e c e i v e  both R-fac tors .  

An Escher ich ia  c o l i  harbour ing  an R-fac tor ,  which we t e r m  R,S28, was i s o l a t e d  
from a p a t i e n t  s u f f e r i n g  from an u r i n a r y  t r a c t  i n f e c t i o n  whych had f a i l e d  t o  
respond t o  co- t r imoxazole  therapy .  RS 28 was t r a n s f e r r e d  t o  a l a b o r a t o r y  s t r a i n  
of E . c o l i  J62 -1  us ing  t r imethoprim CTm? Selec t ion ,  and r e s i s t a n c e  t o  Tm, Spect- 
inomycin (Sp) ,  Sulphonamide (Su) and Streptomycin (Sm) was found i n  t h e  r e c i p i e n t  
s t r a i n .  
(Rss28) was mated w i t h  another  l a b o r a t o r y  r e c i p i e n t ,  s t r a i n  J53-2, the fo l lowing  
r e s u l t s  were obta ined .  

T a b l e  1: 

A t  t h i s  s t a g e  RSS28 seemed t o  be a s i n g l e  R-fac tor .  However, when J62-1  

S e l e c t i v e  Type Res is tance  p a t t e r n s  t r a n s f e r  r a t e  p e r  

Tm Sp Su Sm 
drug i n p u t  donor 

Tm 1 + + + +  1.65 x lo-' 
2 + -  - 0.15 x lo-' 
3 - + + -  2.26 10-4 

SU 4 - + + +  0.61 10-4 
5 - + + -  2.63 10-4 
6 - - + +  3 . 1  10-4 

Sm 7 - + + +  0 . 2  x 10-4 
- 8 - + +  2 . 1  10-4 

+ 
SP 

- 
+ = r e s i s t a n c e  found i n  r e c i p i e n t ,  - = r e s i s t a n c e  a b s e n t  from r e c i p i e n t  

AS b e f o r e  t h e  Tm r e s u l t  ( t y p e  1) would seem t o  sugges t  t h a t  we are d e a l i n g  wi th  
a s i n g l e  R-factor  c o n f e r r i n g  r e s i s t a n c e  t o  a l l  f o u r  drugs .  However, t h e  o t h e r  
r e s u l t s  would seem t o  sugges t  t h a t  t h e r e  a r e  two R-fac tors ,  one c o n f e r r i n g  
r e s i s t a n c e  t o  Tm Sp ( t y p e  2 )  and another  c o n f e r r i n g  r e s i s t a n c e  t o  Su Sm ( t y p e s  
6 and 8 ) .  However, types  3 and 5 which rece ived  Sp Su sugges t  a t h i r d  R-factor .  
T h i s  l a s t  R-- fac tor  would seem t o  occur  t o g e t h e r  with an Su Sm R-factor  t o  g ive  
t y p e s  4 and 7 .  These r e s u l t s  a r e  puzz l ing  because (i) t h e  p a t t e r n s  of r e s i s t a n c e  
do n o t  f i t  i n t o  c l e a r  c u t  l i n k a g e  groups and (ii) t h e  f r e q u e n c i e s  of  t h e  co- 
t r a n s f e r  of t h r e e  o r  f o u r  r e s i s t a n c e s  seem t o o  h igh .  

Types 4 and 7 w e r e  analysed f u r t h e r .  I t  was found a s  f o r e c a s t  t h a t  when they  
w e r e  mated wi th  o t h e r  r e c i p i e n t s  t h e s e  rece ived  e i t h e r  Sp Su ( t y p e s  3 and 5 )  o r  
Su Sm ( t y p e s  6 and 8 )  or a l l  t h r e e  r e s i s t a n c e s  t o g e t h e r .  

AS R s s 2 8  seems t o  be comprised of  t h r e e  R-fac tors ,  i . e .  Tm Sp, Sp Su and Su Sm it 
i s  p o s s i b l e  t h a t  t h e r e  were two d i f f e r e n t  Sp genes and t w o  d i f f e r e n t  Su genes i n  
t h e  o r i g i n a l  s t r a i n .  




