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Antigenic kinship of cer tain s t ra ins  of Ne i s se r i a  perflava,  Klebsiel la  pneumoniae, and 
Staphylococcus aureas ,  active sens i t i ze rs  of the human bronchopulmonary system,  was studied. 
The complement  fixation test,  Ouchter lony 's  precipitat ion test, and immunce lec t rophores i s  r e -  
vealed the presence  of a se r i e s  of s imi lar  antigenic determinants  common to all three bac ter ia  
and for the detei 'minants responsible  for c r o s s - r e a c t i o n s  between only two of these m i c r o -  
organisms.  
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In the specific diagnosis of Infect ious-a l lergic  bronchial  as thma in the major i ty  of cases  polyallergic 
skin reac t ions  are r eco rded  to prepara t ions  of Neisser ia ,  Klebsiella,  and Staphylococcus [1] .  So far, however, 
the mechanism of these polyvalent al lergic reac t ions  has rece ived  little study. Some workers  consider  that 
common antigenic determinants  are concerned in the pathogenesis of this phenomenon [2, 4].  

The object of this investigation was to study the possibil i ty of antigenic kinship between cer ta in  s t rains  
of Ne i s se r i a  perflava,  Klebsiel la  pneumoniae, and Staphylococcus aureus,  possess ing  high al lergenic activity 
during skin tests  on patients with infectious asthma.  

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

Strains Nos. 10a and 13 of N. perflava,  No. 3 of K. pneumoniae, and D-1 of S. aureus were used. All 
s t ra ins  were isolated f rom the mucous membrane  of the bronchi  during bronchoscopy on patients with infec- 
t ious-a l le rg ic  bronchial  as thma and were identified at the L~ A. Tarasev ich  State Serologic Control Institute. 

The bacter ia l  suspensions obtained by the method descr ibed  in [6] were dis integrated In a Mickle' s ap- 
paratus  with glass  beads at 300 rpm for 40 min. To obtain the soluble antigen the mate r ia l  was centrifuged at 
8000g for 40 rain. The capsular  substance was isolated by the method descr ibed in [51 by treating the bac-  
ter ia l  susPension in a mechanical  d is integrator .  Absence of contamination of the cells in  the preparat ion was 
verif ied by the phase -con t ras t  method. 

Three  groups of rabbi ts  were immunized:  15 with N. perflava, 15 with K. pneumoniae, and eight with 
S. aureus.  A 2 "109 cell  suspension of the culture was used as the antigen. The scheme of immunization was: 
the antigen in a volume of 1 ml was Injected subcutaneously,  in t ramuscular ly ,  and intravenously in turn at in-  
te rvals  of 2 days. After a gap of 1 week three fur ther  injections were given: initially 1 ml  of antigen was In- 
jected in t ramuscular ly ,  and 2 days later the same volume of suspension was Injected in t ramuscular ly ,  and 
0.5 ml was injected intravenously after 1 h. On the seventh day the limiting t i ters  were determined in the r e -  
action with homologous antigen. 

Absorption of the immune se ra  was ca r r i ed  out by the method descr ibed in [ 3]. 

The ant ibacter ia l  s e r a  were tested in the complement  fixation test  (CFT), Ouchter lony 's  precipitat ion 
test, and by immunoelec t rophores i s  in agar .  

The CFT was set  up in the usual way after p re l iminary  ti tration of the antigens and controls  for anti-  
complementar i ty  of the antigens and sera .  Ouchter lony 's  precipitation test  was ca r r i ed  out In 1% agar gel 
made up in verona l -medina l  buffer, pH 8.2. 
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TABLE 1. Mean T i l e r s  of C r o s s  React ions  with Ant ibac te r ia l  
Se ra  

Antigen 

Neisseria perflava 

Staphylococcus aureus 

Klebsiella pneumeniae 

ant i -Neisser ia  

[ s e r u m  

1 : 467 
(8,94-0,34) 

1 : 3 9  
(5,2-I-0,30) 

I :40 
(5,3+0,28) 

Mean ti ter in CFT 

ant i -Klebsie l la  
Set url'l 

1 : 4 0  
(5,3+0,25) 

1 : 3 8  
(5,04-0,26) 

1 : 562 
(9,164-0,26) 

ant i-Staphylococcus 
serum 

1 : 4 0  
(5,34--0,25) 

l : 178 
(7,5+0,49) 

1 : 4 0  
(5,3-4-0,25) 
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Fig.  1. Mean t i t e r s  of a n t i - N e i s s e r i a  s e r a  in CFT with homologous antigen before (a, b) 
and af ter  (c, d) absorpt ion  by Klebs ie l !a  (I) and Staphylococcus (II) ce l l s .  Ordinate,  t i ter  
of antibodies.  

Fig.  2. Scheme of c r o s s e d  immunoe lec t rophore t i c  reac t ions ,  h top well  contains d i s in -  
t egra ted  n e i s s e r i a s ,  bottom well d i s in tegra ted  k lebs ie l las ,  gutter  contains a n t i - N e i s s e r i a  
s e rum;  II)  top well  contains d is in tegra ted  s taphylococci ,  bottom well d i s in tegra ted  
n e i s s e r i a s ,  gutter  ant i -Staphylococcus  se rum;  III)  top well  contains d i s in tegra ted  k leb-  
s ie l las ,  bottom well d i s in tegra ted  s taphylococci ,  gutter  an t i -Klebs ie l l a  s e r u m .  

I m m u n o e l e e t r o p h o r e s i s  was p e r f o r m e d  on s l ides  in 1% agar  gel d issolved in ve rona l -med ina l  buffer ,  pH 
8.2, ionic s t rength 0.05. The conditions of e l e c t r o p h o r e s i s  were :  c u r r e n t  50 mA, voltage 240 V, durat ion 2.5 h. 

EXPERIMENTAL RESULTS 

As Table 1 shows, the antibacterial sera reacted in the crossed CFT with heterologous bacteria in mean 
tilers of 1:38-1:40. After complete absorption of the anti-Neisseria sera by bacterial suspensions of Klebsiella 
or Staphylococcus (Fig. I), the mean titers of the reaction with homologous antigen were reduced by 50-67% 
compared with initially. These results indicate the presence of cross-reacting antigens in the composition of 
the strains of N. perflava, K. pneumoniae, and S: aureu____~s tested. 

It was shown by immunodiffusion methods that the antigenic similarity of the three species of bacteria is 
due to a s e r i e s  of common antigenic de te rminan t s .  Dis in tegra ted  s taphylococci  and k lebs ie l l a s  gave c r o s s -  
r eac t ions  with a n t i - N e i s s e r i a  s e ra ,  with the fo rmat ion  of at l eas t  two precipi ta t ion l ines.  In turn, d i s in tegra ted  
n e i s s e r i a s  and s taphylococci  prec ip i ta ted  an t i -Klebs ie l l a  s e ra ,  whereas  Klebs ie l l a  and N e i s s e r i a  ant igens  r e -  
acted with the s e r a  of r abb i t s  immunized  with Staphylococcus.  Complete  absorpt ion  of the group of ant i -  
N e i s s e r i a  s e r a  by Klebs ie l la  ce l l s  led to the d i sappearance  of one or two lines f r o m  the antigenic spec t rum of 
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N e i s s e r i a .  Meanwhile comple te  exhaust ion of the a n t i - N e i s s e r i a  s e r a  by S~aphylococcus ce l l s  reduced  the p r e -  
cipitat ion spec t rum of the homologous antigen by three  l ines.  The r e s u l t s  point to the p resence  of s e v e r a l  
immunologica l ly  ident ical  antigens in the composi t ion  of the s t r a ins  of N. per f lava ,  K. pneumoniae,  and 
S. aureus .  

Immunoe lec t rophore t i c  invest igat ion of d i s in tegra ted  n e i s s e r i a s ,  k lebs ie l l as ,  and s taphylococci  in the 
reac t ion  with he tero logous  immune s e r a  gave the exact  number  and location of the c r o s s - r e a c t i n g  antigens in 
the compos i t ion  of the antigenic s pec t rum  of the bac te r i a .  The f rac t ion  common to all three  bac t e r i a  p o s s e s s e d  
high anodal mobil i ty .  At the same  t ime,  components  r e spons ib le  for  c r o s s e d  reac t ions  of only two bac t e r i a  
were  found: a common antigen of n e i s s e r i a s  and k lebs ie l l a s  was located in the cathodal  pa r t  of the m~tigenic 
s p e c t r a  of the tes ted s t ra ins ,  a f rac t ion  immunologica l ly  ident ical  in n e i s s e r i a s  and s taphylococci  p o s s e s s e d  
ve ry  weak anodal mobi l i ty  and was located near  the point where  the antigens were  applied, whereas  a c r o s s -  
r eac t i ng  antigen of k lebs ie l l a s  and s taphylococci  p o s s e s s e d  lower anodal mobi l i ty  than the common antigen of 
all  th ree  bac t e r i a  (Fig. 2). C ros s ed  immunodiffusion tes t s  with capsu la r  p r epa ra t i ons  of the s t r a ins  of 
Ne i s se r i a ,  Klebs ie l la ,  and Staphylococcus showed that the common antigen of these bac t e r i a  is located in the 
su r face  s t r u c t u r e s  of the cell .  

I t  can be concluded f r o m  these r e s u l t s  that a s e r i e s  of common antigenic de t e rminan t s  is p r e sen t  in the 
s t ra ins  of the three  m o s t  impor tan t  sens i t iz ing  bac t e r i a  of the human bronchopulmonary  s y s t e m  tested,  namely  
N e i s s e r i a  pe r f l ava ,  Klebs ie l la  pneumoniae ,  and Staphylococcus aureus .  
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