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Antigens in terac t ing  with antibodies against  human antigens were  found in cholera  vibr ios .  
In p r epa ra t i ons  f r o m  human spleen an antigen reac t ing  with antibodies against  cholera  v ib r ios  
was  found. The common antigens of cholera  v ibr ios  and man a re  found by the pass ive  hemag-  
glutination and gel-diffusion tes ts .  Cholera  v ib r ios  contain two types  of antigens which a re  
common with human antigens. The antigens of the f i r s t  type r e s e m b l e  a substance of the 
F o r s s m a n  type and a r e  contained both in c lass ica l  cholera  v ibr ios  and also in v ibr ios  of the 
E l - T o t  biotype. Antigens of the second type differ  f rom the F o r s s m a n  antigen and a re  found 
in cholera  v ibr ios  of the Ogawa and Inaba se ro types  but a r e  not found in v ibr ios  of the E1- 
Tor  biotype.  

Antigens common with human antigens have been found in the agents  of  many infectious d i seases :  the 
baci l l i  of dysentery,  para typhoid  fever ,  en ter ic  infections, and plague, and in the v i r u s e s  of smallpox and in- 
f luenza [2, 4-7].  The exis tence of this common antigenic behavior  of  pa r a s i t e  and host is  a manifes ta t ion of 
antigenic mimic ry ,  and it may  be due to adaptation of the pa r a s i t e  to the host and may de te rmine  the patho-  
genici ty of the m i c r o o r g a n i s m  re la t ive  to that host [3, 7]. Antigens of the agent of infectious d i s ea se s  which 
have common de te rminants  with human antigens a re  in teres t ing  f rom the point of view of the i r  par t ic ipa t ion  
in the suscept ibi l i ty  of the host  to infection and the fo rmat ion  of pos tvacc ina l  immunity.  

Common antigens of the cholera  v ibr io  and man were  studied in the invest igat ion descr ibed  below. 
This  i s  a pa r t i cu l a r ly  urgent  p rob lem because  in cholera  the post infect ious and pos tvacc ina l  immuni ty  is  
weak and of short  duration [1]. 

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

Antigens of cholera  v ib r ios  we re  obtained by ext ract ion of cu l tures  of cholera  v ibr ios  belonging to the 
Ogawa, Inaba, and Hikoj ima se ro types  and cholera  v ibr ios  of the E1-Tor  biotype with physiological  saline. 
The cul tures  of the v ib r ios  we re  grown on solid nutrient medium and inact ivated by the addition of m e r -  
thiolate up to a concentrat ion of 1:10,000 and of 40% formaldehyde solution at the ra te  of 10 ml p e r  l i te r  of 
v ibr io  suspension in a density of 200 to 400 bill ion ce l l s /ml .  Ex t rac t s  of the v ib r ios  were  dialyzed in d i s -  
t i l led wa te r  and dr ied by lyophilization. 

Antigen p repa ra t ions  f rom human spleens w e r e  obtained by ext rac t ion  of a dry  acetone powder  of 
spleen t i s sue  at 100~ with wa te r  and by precip i ta t ion  of the resul t ing  ex t rac t  with 5 vo lumes  of alcohol. 
The prec ip i ta te  was  dr ied by washing with alcohol and ether .  In this way p repa ra t ions  were  obtained f r o m  
the spleens obtained a f t e r  accidental  death f rom 6 p rev ious ly  healthy pe r sons .  

An t i se ra  against  the cholera  v ibr io  antigens were  obtained by immunizat ion of rabbi t s  with a mixture  
of equal vo lumes  of bac te r i a l  suspension with a density of 200-400 bill ion c e l l s / m l  and F reund ' s  complete  
adjuvant. The suspension was  injected in vo lumes  of 2 ml in t raper i tonea l ly  and in t ramuscu la r ly .  After  21. 
25 days 2 ml of the vibr io  suspension without F reund ' s  adjuvant a re  injected in t ramuscu la r ly ,  and blood 
was  taken 7-10 days  la ter .  
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Fig. 1. Immunoe lec t rophores i s  in gel of 
antigens f rom cholera  v ibr ios :  a) ex t rac t  
of cholera  v ib r ios  of the Inaba serotype;  
b) ex t rac t  of cholera  v ibr ios  of the Ogawa 
sero type .  Gut ters  for  an t i s e r a  filled with: 
1) an t i s e rum against  cholera  v ib r ios  of 
Inaba serotype;  2) an t i s e rum against  cho-  
l e r a v i b r i o s  ofOgawa serotype;  3) an t i s e rum 
against  human leukocytes .  Ar rows  denote 
prec ip i ta t ion  a r c s  fo rmed  by in terac t ion  
between antigens of cholera  v ib r ios  and ant i -  
s e rum against  human leuk~cytes.  

An t i se ra  against  human antigens were  obtained by 
immunizat ion of the rabbi t s  with the following ma te r i a l s :  
a) human se rum protein;  b) normal  human leukocytes  i so -  
lated f rom c i t ra ted  donor ' s  blood by separa t ion  of the cel ls  
in 1% gelat in solution; c) human lymphoid t i ssue  obtained 
by tonsi l lectomy.  A mixture  of equal volumes  of the c o r -  
responding ma te r i a l  and F reund ' s  complete  adjuvant was  
used for  immunizat ion.  Again, 2 ml of the mix ture  was  
injected in t raper i tonea l ly  and 2 ml in t ramuscu la r ly .  
After  21-25 days  2 ml of the cor responding  antigen was in- 
jec ted  subcutaneously without F r eund ' s  adjuvant, and blood 
was  taken 7-10 days  la ter .  Two s e r i e s  of immune hor se  
globulin against  human lymphocytes ,  p r e p a r e d  at the 
Moscow Resea r ch  Institute of Microbiology and Epidemio-  
logy, Minis t ry  of Health of the RSFSR, also were  tested.  

The pass ive  hemagglut inat ion test  (PHT) was  
ca r r i ed  out with formal in ized ,  tanninized sheep ' s  e r y t h r o -  
cytes,  which were  sens i t ized  with 1% solution of lyophilized 
ex t rac t  of cholera  vibr ios .  The PHT was  c a r r i e d  out in a 
m i c r o t i t r a t o r  of the Takachi  sys tem.  

F o r  the aga r  prec ip i ta t ion  tes t  3% solutions of lyophil ized ex t r ac t s  of cho le ra  v ib r ios  and 10% solu-  
tions of the antigen p r epa ra t i ons  f r o m  human spleens were  used. 

Immunoe lec t rophore s i s  was c a r r i e d  out in 1% agar  gel made up in veronal  buffer ,  pH 8.6, ionic 
s t rength 0.015, with a potent ial  gradient  of 5 V /cm.  

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

Rabbit  an t i s e r a  against  human s e r u m  prote in  and against  human lymphoid t issue gave high t i t e r s  in 
the PHT (1:4096 and more) with all tes ted  ex t r ac t s  of cholera  vibr ios .  The same s e r a  agglutinated unsen-  
s i t ized sheep ' s  e ry th rocy te s  in a t i te r  of 1:512. After  absorpt ion of the an t i s e r a  with sheep ' s  e ry th rocy te s  
the t i t e r s  in the PHT with ex t rac t s  of cho le ra  v ib r ios  fel l  to ze ro  or  we re  sharply  reduced to values  of 
1:2-1:8. Consequently, the PHT was  due to antibodies in teract ing with sheep ' s  e ry th rocy tes .  In the aga r  
diffusion tes t  solutions of lyophilized ex t rac t s  of cholera  v ib r ios  and rabbit  an t i s e r a  against  human se rum 
pro te ins  and lymphoid t i s sue  fo rmed  a c l ea r  line, demons t ra t ing  in teract ion between the antigens of the 
cholera  v ib r ios  and antibodies against  human antigens.  After  absorpt ion of the an t i se ra  with sheep ' s  e r y -  
th rocy tes  no prec ip i ta t ion  band was fo rmed  in the gel during diffusion against  ex t rac t s  of the chole ra  vibr ios .  
Consequently, an t i s e r a  against  the human antigens contained antibodies react ing specif ical ly  both with 
sheep ' s  e ry th rocy te s  and with chole ra  v ibr ios .  These  r e su l t s  indicate that common antigenic de te rminan t s  
exis t  in man, sheep, and chole ra  v ibr ios .  Since a n t i s e r a  against  cho le ra  v ibr ios  did not agglutinate sheeps ' s  
e ry throcy tes ,  it can be postula ted that the substance in cholera  v ib r ios  which in te rac t s  with antibodies also 
react ing  with sheep ' s  e ry th rocy tes ,  ex is t s  in the fo rm of a hapten of the F o r s s m a n  type. 

Rabbit  an t i s e r a  against  human leukocytes  and both s e r i e s  of ho r se  ant i lymphocyt ic  globulin did not 
agglutinate unsens i t ized  sheep ' s  e ry th rocy tes .  Af ter  sensi t izat ion with ex t r ac t s  of cho le ra  v ib r ios  of s e r o -  
types  Ogawa and Inaba these an t i s e r a  agglutinated e ry th rocy te s  in t i t e r s  of 1:1024 or  more .  The PHT t i t e r s  
we re  lower  (1:2-1:8) with e ry th rocy te s  sens i t ized  by ex t rac t s  of cholera  v ib r ios  of the Hikoj ima serotype  and 
and v ib r ios  of the E l - T o t  bi0type. During aga r  diffusion ex t r ac t s  of cho le ra  v ib r ios  of the Ogawa and Inaba 
se ro types  fo rmed  a prec ip i ta t ion  line with an t i se rum against  human leukocytes .  Immunoe lec t rophore t i c  
ana lys i s  showed that antigens of cholera  v ib r ios  which reac t  with antibodies against  antigens of human leu-  
kocytes  move in an e lec t r i c  field toward the anode (Fig. 1}. Antigen f r o m  chole ra  v ib r ios  of the Inaba s e r o -  
type fo rm a s y m m e t r i c a l  a rc ,  while antigen f rom v ib r ios  of the Ogawa sero type  fo rm an a s y m m e t r i c a l ,  long 
a r c  of precipi ta t ion.  This  shows that antigen of the v ibr io  of the Ogawa sero type  which r eac t s  with ant i -  
bodies  against  human antigens c o n s i s t s  of molecules  which differ  f rom each other  in the i r  e lec t rophore t ic  
mobility.  

By means  of the agar  diffusion test ,  an antigen forming a prec ip i ta t ion  line with an t i s e rum against  
cholera  v ib r ios  of the Ogawa sero type  was  found in a p repa ra t ion  of ma te r i a l  f rom the human spleen. 
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These  invest igat ions showed that during immunizat ion of rabbi t s  and h o r s e s  with human antigens 
antibodies which reac t  with antigens of cholera  v ibr ios  a re  formed,  and during immunizat ion with cholera  
v ibr ios ,  antibodies in teract ing with human antigens a re  formed.  Consequently, both in cholera  v ib r ios  and 
in man there  a re  substances  with common antigenic de terminants .  In cholera  v ibr ios  two types of these 
substances  can be distinguished. Antigens of the f i r s t  type have common de te rminan ts  with human ant i -  
gens and sheep e ry throcy tes ,  and they a r e  evidently substances  of the F o r s s m a n  type. These substances  
a re  found in cholera  v ibr ios  of all  s e ro types  and in v ibr ios  of the E1-Tor  biotype. Antigens of the second 
type differ  f rom the F o r s s m a n  antigens,  they are  found in c lass ica l  cholera  v ib r ios  of the Ogawa and Inaba 
se ro types ,  and they a re  absent  in v ib r ios  of the E1-Tor  biotype. 
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