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Transmiss ion  of r e s i s t ance  to chloramphenicol ,  te t racycl ine ,  and s t reptomycin  was t ransmit ted by 
conjugation in vitro f rom Escher ich ia  coli, possess ing  multiple drug res i s tance ,  to Shigella flexneri and 
Shigella sonnei. Res is tance  to furazolidone could not be t ransmit ted.  

During recent  years  importance has been ascr ibed to the episomal R- fac to r  in the formation of drug-  
res i s tance  s t ra ins  of Escher ich ia  coli [1-11]. 

The present  investigation was ca r r i ed  out to determine whether ant ib iot ic- res is tant  s t rains  of dys-  
entery bac ter ia  can be formed by conjugation with E. coll. 

E X P E R I M E N T A L  M E T H O D  

Of s trains  of E. coli isolated in Saratov and ca r ry ing  "infectious" polyres is tanoe to antibacterial  
drugs,  4 s t rains  of different origin were used. Two of these s t ra ins ,  isolated f rom a patient with acute 
dysentery  and f rom a child with s taphylococcal  enterocoli t is ,  were res i s tan t  to chloramphenic01 (C,m), te -  
t racycl ine  (Tc), and s t reptomycin  (Sin). One s t ra in  of E. co li, res is tant  to Cm and Tc,  was obtained f rom 
the stools of a healthy person.  The fourth donor consisted of a re fe rence  s t ra in  of E. coli M-17, to which 

�9 res i s t ance  to Cm and Tc have been t ransmit ted by pre l iminary  experiments  in vitro by conjugation with 
an ant iobiot ic- res is tant  (Cm, Tc,  Sin) s t rain of Shigella sonnei. 

The recipients  consisted of 12 s t rains  of Shigella flexneri of all serologic  types and three s t rains  of 
Shigella sonnei obtained f rom the Museum of the L. A. Tarasev ich  State Control Institute and highly sen-  
sitive to the above-mentioned antibiotics.  

The experiments  on t ransmiss ion  of drug res is tance  were ca r r i ed  out by mixed cultivation (for 4 h) 
of the parent  s t ra ins  by the method descr ibed previously [3]. The recombinants  of dysentery  bacter ia  
formed as a resul t  were isolated on P losk i rev ' s  medium with addition of the appropriate antibiotics (Tc 
20~g, Cm 25#g, Sm 50~g/ml medium) or  of their combinations.  

The res i s tance  of the individual recombinant  colonies to antibiotics was determined by the ser ia l  
dilution method. T o  detect linkage of the charac te r i s t i c s  of res i s tance  to antibiotics, Lede rbe rg ' s  repl ica 
method was used. 

E X P E R I M E N T A L  R E S U L T S  

The experiments  showed that f requency of formation of recombinants  of dysentery  bac te r ia  ca r ry ing  
the factor  of multiple res i s tance  to antibiotics varied f rom 1 �9 10 -5 to 9 �9 10 -7 and depended on the individual 
proper t ies  of both donor and recipient  s t ra ins .  No dependence of the frequency of recombinant  formation 
on the species of the recipient  could be detected. Strain E. col i  M-17, which t ransmit ted res i s tance  to all 
recipient  s t ra ins  used in the experiment  (except one strain of Sh. flexneri),  possessed the grea tes t  donor 
capacity. These resul ts  are  in agreement  with those obtained by other invest igators who found that s trains 
of E. coli ca r ry ing  "infectious" drug res i s tance  can t ransmi t  it to cells not possess ing this factor  for sev-  
eral  generat ions with a frequency exceeding the usual ra te  of t ransmiss ion  [6, 11]. 
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Determination of the level and spect rum of drug r e s i s t a n c e  of the recombinant  colonies showed that 
these charac te r i s t i c s  were s imilar  in every case to those of the donor s t ra ins .  If f i l t rates  of 24-h donor 
cultures or of heat-fixed cultures of E. coli were mixed with recipient  cel ls ,  res i s tance  was not t r ans -  
mitted to the latter.  

As in other investigations of experimental ly obtained ant ib iot ic- res is tant  recombinants  of dysentery  
bac te r ia  [8, 11] no significant differences were found in the biological proper t ies  of the recombinants  and 
the initial recipient  s t ra ins .  Some investigated recombinants  kept their  ability to produce specific dysen-  
ter ic  keratoconjunctivit is  in guinea pigs. Subcultures isolated in the course  of the disease pers is tent ly  
maintained the charac te r i s t ic  of multiple res i s tance  to antibiotics acquired during conjugation. 

To determine whether s t ra ins  of dysentery  bac ter ia  res is tant  to ni trofurans could be obtained by con- 
jugation with E. coli, two strains of E. coli (EM and B)res i s tan t  to furazolidone (F) isolated f rom patients 
with infections of the urogenital  t rac t  were used. Besides being res is tant  to F, these strains also were 
res is tant  to Cm, Tc,  and Sin. Because of observat ions [9] indicating that polyres is tant  s trains of E. coli 
isolated f rom the urine of patients with urogenital  infections exhibit an episomal type of res i s tance  to anti- 
biotics,  it was decided to use these strains as donors.  Besides E. coli s t rains  EM and B, the re fe rence  
strain E. coli M-17, in which res i s tance  to F (63~g /ml)  had been obtained by subculture in broth with in- 
creas ing concentrat ions of this compound, was also used as donor. The recipients were the same strains  
of Shigella as in the previous experiments.  Selection of res is tant  recombinants  was made on P losk i rev ' s  
medium containing antibiotics separa te ly  or  in combination with F (10 and to F 20 #g/ml)o 

The resul ts  showed that res i s tance  to F was not t ransmit ted f rom E. coli EM, B and M-17 (F+) to 
the dysentery  bac ter ia  by conjugation. Moreover ,  the presence  of the factor  of res i s tance  to F in thedonor  
s t ra ins  completely inhibited the ability of the E. coli cells to t ransmi t  res i s tance  to other antibacterial  
preparat ions  to the dysentery  bacter ia .  

There  are  repor ts  in the l i terature  [4, 5, 7] of the possibil i ty of formation of "infectious" drug r e -  
sistance by introduction of the factors  responsible for t ransmiss ion  into a population ca r ry ing  nontrans-  
mitred determinants  of res i s tance  to a par t icular  antibacterial  preparat ion.  Accordingly,  res i s tance  to 
Tc and Cm was t ransmit ted to a variant  of E. coli M-17 which had acquired res i s tance  to F in vi tro during 
prolonged cultivation in the presence  of furazolidone, by conjugation with ant ib iot ic- res is tant  {Tc, Cm, Sin) 
s t rains  of Sh. f lexneri  No. 16519 and Sh. sonnei No. 269. 

However, even after acquisition of the R- fac to r  responsible for t ransmiss ion  of res i s tance  to Tc and 
Cm,var ian t  of s train E. eoli M-17 (F+) was still unable to t ransmi t  res i s tance  to F by conjugation with 
Sh. flexneri and Sh. sonnei. Meanwhile, E. coli M-17 (Tc, Cm, F), obtained by cross ing,  t ransmit ted r e -  
sistance to Tc and Cm at a varied frequency to recipient  s t ra ins  of dysentery  bac ter ia  sensit ive to them. 

The resul ts  do not completely rule out the possibil i ty that with an increase  in the number of fura-  
zol idone-res is tant  s t ra ins  of E. coli circulat ing in nature,  conditions will a r i se  enabling "infectious" r e -  
sistance to be formed to this chemotherapeutic preparat ion also. 
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