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A study of some strains of Pasteurella pestis and Vibrio cholerae showed that they contain 
heterogeneic antigens similar to human and animal tissue antigens. Common antigens with 
those of human red cells and guinea pig liver and spleen were found in Po pestis, and corn - 

men antigens with the epithelium of the mucous membrane of the human small intestine 
were found in Vo Cholerae. In dried cholera vaccine prepared from Vo cholerae of types 
Ogawa and Inaba no heterogeneic human type A, B, or O antigens and no Forssman antigen 
could be found~ It is considered that the presence of cross-reacting heterogeneic antigens 

in microorganisms may increase their virulence to the host. 

t te te rogeneic  antigens a r e  found in many  widely different  spec ies  of l iving organisms~ Invest igat ions 
into c r o s s - r e a c t i n g  heterogeneic  antigens or  m i m i c r y  antigens,  i . e . ,  those common to both host and in-  
fect ing agent, a r e  of g rea t  in t e res t .  Such antigens have been found among  Gram-pos i t i ve  and G r a m - n e g a -  
t ive bac t e r i a  [2, 5-7].  

Heterogeneic  antigens s i m i l a r  to human specif ic  antigen were  f i r s t  found in Pas t eu re l l a  pes t i s  by 
Zhukov-Verezhnikov and C~seva in 1944 [2]~ On the bas i s  of thei r  findings these worke r s  put fo rward  the 
original  hypothesis  that the p re sence  of human antigen in pathogenic m i c r o o r g a n i s m s  helps to increase  the i r  
v i ru lence ,  for  it makes  it m o r e  difficult for  the host to dist inguish between "its own" and "the fore ign"  
antigen, a phenomenon subsequently desc r ibed  in the l i t e ra tu re  as  "antigenic m i m i c r y "  [3, 4]. 

The object  of the invest igat ion desc r ibed  below was to continue the study of the agents of pa r t i cu l a r ly  
dangerous  infections for  the p re sence  of he terogeneic  antigens s i m i l a r  both to g roup-spec i f ic  human antigens 
and to the organ antigens of man and an imals .  

EXPERIMENTAL METHOD 

Experiments were carried out on 4 strains of Pasteurella pestis (including 2 vaccine strains) and 9 

strains of Vibrio cholerae (including 1 vaccine strain). 

To detect antigens similar to the organs and tissues of man and animals in microorganisms the precip- 
itation test in agar gel and the reaction of adsorption of specific isoagglutinins by heterogeneic bacterial 

antigens were used [I]. 
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]?ABLE 1. Detect ion of Ant i -  
genic S imi l a r i t y  in Some Stra ins  
of P. pe s t i s  With Human and 
Animal  T i s sues  (Results  of 
Agar  Diffusion Test) 

Anti- 
Microorganism se rum Results 

P. pestis Otten .a 1 line,, 
b 1 ~ 
C 

pes,t~ EV-5 a o tines 

c t 

P pestis EV a 1 line 
b 1 >~ 
C 

P, pe~ti~ 231 1 line 
1 ~> 

Legend:  a) an t i s e rum agains t  
human red  c e l l s ;  b) an t i -  
s e r u m  agains t  guinea pig 
spleen;  - no reac t ion .  

F o r  the gel -di f fus ion test ,  to ru le  out the poss ib i l i t y  of d e -  
na tura t ion  of the ant igens the b a c t e r i a l  ce l l s  were  used unt rea ted  
in the form of suspens ions  of l iv ing ce i l s  in phys io logica l  sa l ine .  
Bes ides  no rma l  rabbi t  se rum,  the Hot t inger ' s  d iges t  in which the 
nutr ient  aga r  for growing the b a c t e r i a  was p r e p a r e d  was a l so  used 
as a control .  The tes t  a n t i s e r a  and the no rma l  r abb i t  s e rum formed 
no p rec ip i t a t ion  l ines  with Hot t inger ' s  d iges t .  

The a n t i s e r a  used in the gel -d i f fus ion t e s t s  were  p r e p a r e d  by 
immuniz ing  rabb i t s  with the fol lowing ant igens:  human red  ce l l s ,  
s c r ap ings  of epi thel ium of the mucous  m e m b r a n e  and s t r o m a  of 
the r e s idua l  pa r t  of the human sma l l  in tes t ine ,  and e x t r a c t s  of 
guinea p ig  l i ve r  and spleen.  A few spec ia l  points about the t e c h -  
nique of p r e p a r i n g  in tes t ina l  ant igens  mus t  be ment ioned.  Choice 
of the smal l  in tes t ine  is  explained by the fact  that the pathological  
p r o c e s s  in chole ra  a r i s e s  in this  pa r t  of the d iges t ive  t r ac t ,  and 
i t  has the min imal  content of incidental  m i c r o f l o r a .  To remove  the 
m i c r o f l o r a  a segment  of in tes t ine  was thoroughly washed with 
phys io logica l  sal ine and p laced  in a solution containing o x y t e t r a -  
cycl ine and s t r ep tomyc in  in doses  of 50 u n i t s / m l  of each .  Af te r  
the m a t e r i a l  had r ema ined  for  2 days in a r e f r i g e r a t o r  at  4~ con-  
t ro l  seedings  were taken for  s t e r i l i t y .  Antigens were  p r e p a r e d  
f rom the s t e r i l e  organ~ The t i s s u e s  were  minced  in a homogenizer  
and ex t r ac t ed  with phys io logica l  sa l ine  in the r a t io  of 1:2 at  4~ 
The r e su l t i ng  ant igens were  used to immunize  r abb i t s  (1 r abb i t  for  
each antigen) by the fol lowing scheme:  the f i r s t  inject ion was given 
subcutaneously  as  a mix tu re  of ant igens with F r e u n d ' s  adjuvant  in 
a volume of 20 mlo Next, a f te r  2 weeks,  followed i n t r a m u s c u l a r  

in jec t ions  of ant igens  without adjuvant at  weekly in t e rva l s ,  in volumes of 5, 10, and 10 ml  r e s p e c t i v e l y .  
Blood was taken 7 days  a f t e r  the l a s t  inject ion.  If n e c e s s a r y  r evacc ina t ion  was p e r f o r m e d .  The a n t i s e r a  
obtained had a t i t e r  of up to 1:20,000 in the agglut inat ion tes t  with homologous ant igens .  

Heterogeneic  ant igens of the human A, B, and O (H) isoant igen type were  de tec ted  in d r i ed  cho le ra  
vaccine p r e p a r e d  f rom V. cho le rea  types Ogawa and Inaba, by the adsorp t ion  of speci f ic  i soaggiut in ins  
t e s t .  Monospecif ic  f o r e n s i c - m e d i c a l  an t i -A and an t i -B s e r a  and anti-O(H) leet in ,  p r e p a r e d  f rom e l d e r -  
b e r r i e s ,  were  used in the e x p e r i m e n t s .  The f o r e n s i c - m e d i c a l  s e r a a n d  lec t in  were  di luted with phys io -  
logica l  sal ine to a t i t e r  of 1:64 and added in a volume of 0.1 m[ to a t es t  tube with a r e s idue  of b a c t e r i a  
weighing app rox ima te ly  50 rag. Adsorpt ion  was c a r r i e d  out at 37~ for  2 h. The tubes were then cen-  
t r i fuged and the superna ten t  t e s t ed  with a 5% suspens ion  of red  ce l l s  of groups A, B, and O. F o r  the 
detect ion of F o r s s m a n  antigen, ins tead of the fo rens i c  medica l  s e r a  a hemoly t ic  se rum was used and tes ted  
a f t e r  adsorp t ion  with sheep ' s  r ed  ce l l s .  

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

The r e s u l t s  obtained in the agar  diffusion tes t  with Po pes t i s  Often (vaccine s t ra in) ,  P. pes t i s  EV-5 
(vaccine s t ra in) ,  P_o pes t i s  EV ( re fe rence  s t r a in  of the NIIEG line),  P_:. pes t i s  231 (highly v i ru len t  s t ra in) ,  
and with a n t i s e r a  aga ins t  human red  ce l l s  and guinea p ig  l i v e r  and sp leen  a r e  given in Table 1. All  s t r a i n s  
used in the expe r imen t  fo rmed  1 diffuse l ine with a n t i s e r a  aga ins t  human red  ce l l s  except  Po pe s t i s  Eu  
which gave 2 d i s t inc t  l ines  with a n t i s e r u m  aga ins t  human red  ce l l s .  When an t i s e rum aga ins t  human red  
ce l l s  and guinea p ig  l i v e r  and spleen e x t r a c t s  were  used as  ant igens ,  each gave 1 diffuse l ine .  A n t i s e r a  
agains t  guinea p ig  l i ve r  and spleen e x t r a c t s  gave more  than 10 d i s t inc t  l ines  with homologous ant igens and 
1 c l e a r  l ine with ex t r ac t  f rom albino mouse sp leen .  

In the diffusion tes t  with s t r a i n s  of E1 Tor  v ibr io  and V. cho le rae  1 or  2 diffuse l ines  were  found in 
each case  with an t i s e rum aga ins t  s c r ap ings  of epi thel ium from the mucous  m e m b r a n e  of the human smal l  
in tes t ine .  An t i se rum aga ins t  s t r oma  of the human sma l l  in tes t ine  gave no p rec ip i t a t ion  l ines  in the aga r  
with the same s t r a i n s  of El Tor  v ib r io  and V. cholerae~ 

The r e s u l t s  of the expe r imen t s  to t es t  adsorp t ion  of the a n t i s e r a  showed that d r i ed  cho le ra  vaccine 
obtained f rom Vo cho le rae  types Ogawa and Inaba contains no ant igens  of the human A B O sys t em and no 
F o r s s m a n  ant igens .  
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It can thus be concluded that  common antigenic complexes  exis t  between e ry th rocy te s  and human and 
animal  t i s sues ,  on the one hand, and the agents  of plague and cholera  on the other  hand. Charac te r i s t i ca l ly ,  
a few common antigens with V. eholerae  were  p re sen t  only in the epi thel ium of the mucous  m e m b r a n e  of 
the human smal l  intes t ine.  The p r e s ence  of c r o s s - r e a c t i n g  antigens in the agents  of pa r t i cu la r ly  dangerous  
infections which show a r e s e m b l a n c e  to the t i s sues  and organs  of the host m a y  help to explain the high 
v i ru lence  of P. pes t i s  and V. cho le rae .  
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