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Cells  of Esche r i ch i a  coli  SK a r e  not colicinogenic but they pos se s s  mult iple  r e s i s t a n c e  
to ant ibiot ics  ( te t racycl ine ,  kanamycin ,  penici l l in,  polymixin,  ampicil l in) .  By cloning of 
the or ig inal  cul ture  the whole s e r i e s  of va r i an t s  sens i t ive  to one o r  m o r e  of the above-  
ment ioned antibiot ics  was obtained. Res i s t ance  of the E. coli SK cel ls  to all f ive an t i -  
b io t ics  could not be comple te ly  r emoved  with ac r id ine  orange.  The par t ia l  changes in 
the s p e c t r u m  of antibiotic r e s i s t a n c e  did not af fec t  the s y s t e m  of host  speci f ic i ty  p r e s e n t  
in the SK ce l l s .  Capaci ty  for  r e s t r i c t i on  and act ivi ty  of methylat ing enzymes  w e r e  iden-  
t ica l  in all  the c lones  studied and in the or ig inal  s t ra in .  
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As the w r i t e r s  showed p rev ious ly  [9] s t r a i n  E. coli  SK has  a unique s y s t e m  of host  specif ic i ty ,  which 
d i f fe rs  f r o m  other  s y s t e m s  of modif icat ion and r e s t r i c t i o n  in bac t e r i a  of the genus Escher ich ia .  

The object  of the p r e s e n t  invest igat ion was to d e t e r m i n e  the connection between the s y s t e m  of host  
spec i f ic i ty  of the SK type and ce r t a in  biological  p r o p e r t i e s  of  the cel ls  of this s t r a in  which may  be due to 
the p r e s e n c e  of p l a s m i ds  in them.  

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

E. eoli  s t r a i n s  SK, C, ~0, and P 678 and phages  PBV-1 and PBV-3,  belonging to the group of DNA-con-  
taining v i r u s e s  [11], we re  used.  

Bac ter ioe inogenic i ty  was de t e rmined  by the method desc r ibed  by Frederic~l  [7]. Sens i t iv i ty toan t ib io t i c s  
was de te rmined  qual i ta t ively  by means  of indicator  disks and quanti tat ively by s e r i a l  dilutions of antibiotics 
in d ishes  [2]. The  an t ibac te r i a l  ac t iv i ty  of the ant ibiot ics  was e x p r e s s e d  in ac t iv i ty  units  (a . tu )cor responding  
to the a c t i v i t y o f a k n o w n w e i g h t  of the chemica l ly  pure  p repa ra t ion  on a t e s t  m i c r o o r g a n i s m .  F o r  m o s t  an t i -  
biot ics  1 a.u. co r r e sponded  to 1 ~g of the chemica l ly  pu re  p repara t ion .  

Phages  PBV-1 and PBV-3 w e r e  t i t r a t ed  on cu l tu res  of E. coli  C., E. coli  SK, and its va r ian t s  by the aga r  

l aye r s  method [5]. 

El iminat ion with ac r id ine  o range  was c a r r i e d  out by H i r o t a ' s  method [8]. DNA of phage Sd was isolated 
by the phenol method [4]. Methylat ing ac t iv i ty  was de te rmined  in a c rude  ex t rac t  of E. coli SK cel l s  of the 
wild type and i ts  va r ian t s ,  as  desc r ibed  p rev ious ly  [3]. 

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

1. Colicinogenici ty.  Strain E. coli  SK was t e s t ed  for  col icinogenici ty by using the known internat ional  
s t r a in s  E_.~. eol__i ~0 and E__. eol i  P 678, sens i t ive  to all  col ic ins ,  as the indicator  cu l tures .  The resu l t s  showed 
that  the ce l l s  of E.  coli SK do not syn thes ize  colicin. 

2. Res i s t ance  to Antibiot ics .  It was shown by the disk method that  the t e s t  cul ture  is sens i t ive  to s t r e p -  
tomyc in  (Sin), ch loramphenico l  (Cm), and neomycin  (Ne) but r e s i s t an t  to penici l l in (Pn), t e t r acyc l ine  (Tc), 
kanamyc in  (Kin), polymixin  (POD, and ampic i l l in  (Amp). 
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The resul ts  obtained by determinat ion of res i s t ance  to antibiotics indicated that the population of the 
s t ra in  is heterogeneous for this feature  and has a low level of r es i s t ance  to Tc (5-10 uni ts /ml)  and Km (5-10 
uni ts /ml) .  The cul ture  was cloned and selected clones were  tes ted for  sensit ivity to Pn, Tc, Kin, Amp, and 
PoI. The resul ts  of the study of r e s i s t ance  of the original  s t r a in  E. colt SK and its clones to antibiotics are  
given in Table 1. 

It will be c lea r  f rom Table 1 that cells  of the original s t ra in  of E. colt SK possessed  multiple drug r e -  
sistance.  They were  res i s tan t  to Tc, Kin, Pn, Amp, and Pol and retained their  sensi t ivi ty  only to Sin, Cm, 
and Ne. The clones of s t ra in  E. colt SK had na r rower  spec t ra  of r es i s t ance  to antibiotics than the original  
s t ra ins .  Fo r  instance,  clone SK 1 had lost  its r e s i s t ance  to Km and Amp and clone SK 2 to Kin; clone SK s r e -  
mained res i s tan t  only to Pn, clone SK 4 only to Tc, and clone SK 9 only to Km, and so on. On the whole, the 
pat tern  of multiple res i s t ance  to antibiotics observed and the appearance  of clones in the R + s t ra in  in which 
only one res i s t ance  was absent, the low level of r es i s t ance  to cer ta in  antibiotics,  and the instability of these 
fea tures  are  charac te r i s t i c  of species  of en te robac te r ia  which c a r r y  t r ansmis s ive  plasmids of the PTF se r ies  
[1]. However, this unequivocal interpretat ion of the resu l t s  is somewhat  complicated by the fact  that  by using 
acr idine orange as eliminating agent it has so  f a r  proved impossible  to obtain cel ls  that  a re  completely anti-  
b iot ic-sensi t ive .  Meanwhile these negative data cannot be taken as evidence of the ch romosomal  local izat ion 
of the determinants  of antibiotic res is tance ,  for  several  p lasmids  a re  known which a re  not eliminated by a c r i -  
dine orange [1]. 

3. The Restr ic t ing Capacity of Clones of E. colt SK. The next step was to study to what extent differences 
in antiobtotic res i s t ance  of the isolated clones co r re l a t e  with changes in the proper t ies  of the sys t em of host 
specificity.  

Experiments  accordingly  were ca r r i ed  out on the c r o s s  t i t ra t ion of phages PBV-1 and PBV-3,  capable 
of repl icat ion in ceils of both E. colt SK and E. colt C, which do not possess  host specifici ty sys tems  [10]. 
The resul ts ,  given in Table 2, show that within the l imits of accuracy  of the t i t rat ion experiments ,  the host 
specfiei ty sys tem in the original  s t ra in  SK did not differ f rom that in its clones.  The effectiveness of t i t r a -  
tion of PBV-1 (SKorig) and of PBV-3 (SKorig) phages on wild-type cells  and on the var ious  clones was the 
same. The effect iveness of t i t rat ion of these phages on cei ls  of E. colt SKorig also was the same af ter  their  
propagation in cells  of the different clones - SK 5, SKT, etc. (see Table 2). Acquistion of sensit ivity to seven 
antibiotics (SK 5 and SKT) , just  as to six antibiotics (SK30, SK3~), is thus unaccompanied by any changes in the 
ability of the cells  of these clones to modify and r e s t r i c t  phages with the corresponding phenotypes. 

It must,  however,  be emphasized that one or  other fo rm of res i s t ance  to antibiotics was present  in all 
the clones of E. coil SK studied. Unfortunately we were  unable (see above) to obtain a var iant  completely sen-  
si t ive to the antibiotics tested.  It cannot the re fo re  be ca tegor ica l ly  a s se r t ed  as yet  that the host  specif ici ty 
sys tem is determined by the same  genetic determinants  as control  antibiotic res is tance .  

4. Methylating Activity of Variants  of E. colt SK. Modification of DNA is known to be based on a methyl -  
ation reaction,  which is c a r r i ed  out by specific DNA-methylases  [6]. To study the possible relationship between 
changes in antibiotic res i s t ance  and methylase activity, experiments  were ca r r i ed  out to determine the c o m -  
parat ive  activity of these enzymes in ex t rac ts  f rom cei ls  of the wild type of E. colt SK and three  of its v a r -  
iants: SKs, SKT, and SK 9. 

TABLE 1. Sensitivity of Original  Strain E. colt SK and Its Clones to Antibiotics 

Strain, clone 

E. colt SEorig 
Clone SKI 

�9 SKz 
�9 SK 
�9 SK~ 
�9 SK e 

SK 7 
-" SK 9 
�9 SK23 
,, SK.~ 

Resistance to 
antibiotics 

Tc, Kin, Pn, Amp, Pol  
To, Pn, Pot 
T, Pn, Pol, Amp 

Sensitivity to antibiotics 

initial 

Sm, Cm, Ne 
Thesame 

acquired 

Km, Amp 
Km 

Tc, Kin, Pn, Pol 
Pn 
Kin, Pn, Pol 
Te 
Km 
Te, Km 
Pn, PoI 
Pol, Amp 

Amp 
Tc, Kin, Amp, Pol 
To, Amp 
Kin, Pn, Amp, Pol 
"l'c, Pn, Amp, Po[ 
Pn, Amp, Pol 
To, Kin, Amp 
Tc, Kin, Pn 
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TABLE 2. Ef fec t iveness  of Infect ion of Different  Clones of E, coli  SK by Phages  PBV-1 and 
PBV-3*  

Strain* of bacteria 

E. coli C 
E. coli 5Koxi~ 
E. coli SKs t~ 
E. eoli SKy 
E. coil SKy 
E. coli SKso 
E. coli SK~ 

Pheno~ype ofphage$ 

1oo 
0;005 

0,005 
0,003 
0,004 
0,004 

PBV-I PBV-3 

SKorig 

i00 

100 
110 

SK, 

m 

120 

SK, S 

100 
60 0,00, 
60 0,001 

100 0,001 
0,001 
0,001 
0,001 

SKorig SK, 

106 

130 110 

120 

SK, 

60 
120 
t00 

*Effect iveness  of infection given as a pe r cen t age  of infectious t i t e r  in a homologous s y s -  
t em,  taken as  100%. F o r  example ,  the t i t e r  of phage  PBV-1,  e x p r e s s e d  in cel ls  of E___~. eoli 
C and t i t r a ted  on ce l l s  of the s a m e  s t ra in ,  is taken as 100%, and the ef fec t iveness  of t i t r a -  
tion in the he te rogeneous  s y s t em ,  i .e. ,  on s t r a in s  SKorig and i ts  va r ian t s ,  is  calcula ted 
re la t ive  to this value.  
~ S t r a i n s o f  b a c t e r i a  on which t i t r a t ion  was c a r r i e d  out. Significance of SKorig, SK 5, and 
SK 7 the s a m e  as  in Tab le  1. 
SThe phenotype of a phage,  accord ing  to the genera l ly  accepted nomencla ture ,  is named 
a f t e r  the s t r a in  of the hos t  on which it grew. F o r  instance,  PBV-1 (SK 5) s ignif ies  phage 
PBV-1 grown in cel ls  of E__~. co!i  ' v a r i a n t  SK 5. 

TABLE 3. Methylat ing Activi ty of Crude Ex t rac t  of Cel ls  of Original  
Strain E. coli SK and Its Clones* 

SKoag 

S~ s 

SKg 

Strain, clone Resistance 

Tc, Pn, Kin, Pol, 
Amp 

Pn 
Tc 
Km 

Methylating activky 

cpm/0.5 ml in- 
cubation mixture 

5.800-4500 
5,300• 
6,100-4400 
5.900-4500 

units of enzyme 
activity'~ 

24-40,5 
22-40,7 
25-40,4 
24-40,5 

*Methylating ac t iv i ty  was de t e rmined  in 0.5 ml  of incubation mix tu re  
containing 0.1 M po ta s s ium phosphate  buffer ,  pH 7.0, 100 #g aecep to r  
DNA of phage Sd, 2 ml  pro te in  of c rude  extract ,  and 2.5 #Ci [3H]SAM. 
Mixture  incubated fo r  2 h a t  37~ 
t T h e  unit  of enzyme  act iv i ty  is e x p r e s s e d  in cpm calcula ted p e r  100 
#g aceep to r  DNA and p e r  m i l l i g r a m  pro te in  p e r  minute.  

The r e su l t s  a r e  s u m m a r i z e d  in Tab le  3 and they show that  act iv i ty  of DNA methyla t ion enzymes  is  iden- 
t ica l  in the ce l l s  of the or ig ina l  s t r a i n  E__. coli  SK and the va r ious  clones obtained f r o m  it. 

It  can thus be  concluded on the bas i s  of exis t ing data that a change in sens i t iv i ty  to individual ant ibiot ics  
is  not accompanied  by co r respond ing  changes in the modi f i ca t ion- res t r i c t ion .  F u r t h e r  identification of the 
genet ic  e l emen t s  r e spons ib l e  for  the hos t  speci f ic i ty  s y s t e m  of SK type will r equ i re  the p e r f o r m a n c e  of t r a n s -  
fect ion and conjugation expe r imen t s ,  and these  have now been begun. 
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S P E C I F I C  B L O C K A G E  OF T H E  I M M U N E  R E S P O N S E  BY AN 

E X C E S S  OF S a l m o n e l l a  t y p h i  V i - A N T I G E N  

T .  B. P r i g o z h i n a  UDC 615.371 : 576.851.49(Salmonella). 
015.34.015.46 

Intravenous injection of 200 ~g of Vi-antigen into adult mice induces a state of shor t - te rm 
(10-12 days) areactivity in the animals. The observed depression of the immune response 
is due to blockage of the immunocompetent cells and not to masking of antibody production 
through binding with the excess of f ree  antigen. Washing a suspension of spleen cells twice 
before using them in the local passive hemolysis in gel test  did not reduce the blockage of the 
immune response; moreover,  no free antigen capable of binding antibodies produced by cells 
of the immune animal could be found in the spleen of the experimental animals. Blockage of 
the immune response could be abolished by injecting heterologous antiserum against Vi-anti- 
gen into the animals 18-24 h before Jerne 's  test. Injection of 6-thioguanine after 200 ~g of 
Vi-antigen prevented restorat ion of the immune response by means of the antiserum. It is 
concluded from the results that injection of a massive dose of Vi-antigen does not blockpro-  
liferation and differentiation of antigen-recognizing cells but inhibits the synthesis or  sec re -  
tion of antibodies. 

KEY WORDS: Vi-antigen; tolerance; immunologic paralysis.  

Injection of a large dose of polysaccharide antigens induces immunologic paralysis in mice [6-8]~ The 
mechanism of this phenomenon has been adequately studied for paralysis induced by the polysaccharide of 
type III pneumococcus and by other antigens of s imilar  s t ructure  [7, 8]. The form of areactivity observed has 
been shown to be due to blockade of lymphocytes by antigen and not to binding of the antibodies by the excess 
of antigen (peripheral neutralization). With respect  to the Vi-antigen of Salmonella typhi it is known that in- 
jection of a massive dose of this polysaccharide into mice sharply reduces the blood antibody t i ters  [1, 3]. 

The object of this investigation was to study whether this effect is due to peripheral neutralization of 
antibodies or  to blockade of lymphoeytes by the antigen. 

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

Experiments were carr ied out on noninbred male mice weighing 18-20 g. A commercial  preparation of 
S_:. typhi Vi-antigen produced by the Moscow Research Institute of Epidemiology and Microbiology, Ministry 
of Health of the RSFSR, was used as the antigen [4]~ 

The experimental mice were given an intravenous injection of 200 ~g Vi-antigen and the controls an 
injection of 10 #g of the same antigen {the optimal immunogenic dose). The number of antibody-forming ceils 
(AFC) in the spleen was determined 4 days later  by the passive hemolysis in gel method (Jerne's  test) using 
sheep's red cells loaded with Vi-antigen [2]. Hyperimmune rabbit sera  against Vi-antigen were obtained by 
injecting 100-200 #g Vi-antigen at monthly intervals several  t imes into rabbets. Blood was taken on the seventh 
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