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Antigenic s imi l a r i t y  was studied between the m i c r o s o m a l  f rac t ion  of t i s sues  of  the human 
bronchopulmonary  appara tus  and b a c t e r i a l  ce l ls  living in the r e s p i r a t o r y  t rac t :  N e i s s e r i a  
pe r f l ava  and Klebs ie l la  pneumoniae.  C r o s s  reac t ions  were  studied with an t imic rosoma l  
s e r a  in the complement  fixation tes t  with N. pe r f l ava  and K. pneumoniae .  Fixation of ant i -  
bac t e r i a l  antibodies and antibodies agains t  m i c r o s o m a l  f rac t ions  of the lung t i s sues  was 
invest igated in t i ssue  sect ions of the human lungs and bronchi .  The  p r e s e n c e  of antigens 
c ro s s  reac t ing  with the an t imicrob ia l  s e r a  was demons t r a t ed  in the m i e r o s o m a l  f ract ion 
of t i s sues  of the human bronchopulmonary  appara tus .  
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The study of c r o s s - r e a c t i n g  t i s sue  antigens of human o rgans  and of m i c r o o r g a n i s m s  causing damage  
to them is now a topical  p rob l em  in immunology.  P r ev ious  inves t igat ions  by  the w r i t e r s  showed common 
antigenic de t e rminan t s  in the t i s sues  of the human b ronchopu lmonary  appara tus  and cer ta in  s t r a in s  of 
N e i s s e r i a  p e r f l a v a  living in the mucous  m e m b r a n e s  of the bronchi  of pa t i en t s  with infect ious a s thma .  La te r ,  
ant igenic s im i l a r i t y  with human lung t i s sues  was d i scovered  in s t r a i n s  of Klebs ie l la  pneumoniae and 
Staphyio ccus aureus .  

Consider ing the observed  [7] organ speci f ic i ty  of the m i c r o s o m a l  f rac t ion  of animal  lung t i s sues ,  it 
was  decided to study antigenic s imi l a r i t y  between the m i c r o s o m a l  f rac t ion  of human lung t i s sues  and m i c r o -  
o r g a n i s m s  of the r e s p i r a t o r y  t rac t :  N. p e r f l a v a  and K. pneumoniae .  

EXPERIMENTAL METHOD 

Strains No. 10A and 13 of N. perfiava and No. 3 of K. pneumoniae were used. The strains were iso- 
lated in the Allergologic Research Laboratory, Academy of Medical Sciences of the USSR, from the mucous 
m e m b r a n e s  of the b ronch i  during b ronchoscopy  on pa t ien ts  with in fec t ious -a l l e rg ic  bronchia l  as t tgna  and 
they were  identified in the living cu l tu res  divis ion (Head, P r o f e s s o r  Z. M. Andreeva) of the L. A. T a r a s e v -  
ieh State R e s e a r c h  Insti tute of Standardizat ion and Control of Medical -Biologica l  P r e p a r a t i o n s .  

B a c t e r i a l  antigens were  obtained by  the method desc r ibed  p rev ious ly  [1]. 

Homogena tes  and ex t rac t s  of lung, kidney, and spleen t i s sues  of a Stil lborn human fetus,  with unex- 
panded l u n g s , w e r e p r e p a r e d  by the method published p rev ious ly  [1]. Only s t e r i l e  t i s sues  we re  used,  and 
t i s sues  f rom the same  donor were  used in one exper imen t .  Separat ion of the homogenates  of the lung 
t i s sues  (more exact ly ,  t i s sues  of  the alveoli ,  smal l  bronchi ,  and capi l lar ies)  and isolat ion of the m i c r o -  
somal  f rac t ion  were  c a r r i e d  out as desc r ibed  in [7] by dif ferent ia l  u l t racent r i fugat ion  of the t i s sue  homog-  
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Fig.  1 Fig. 2 

Fig. 1. Results  of C F r  of s e ra  against N. per f iava  and an t imierosomal  se ra  with anti- 
gens o f N .  pe r f i ava  and m i c r o s . r u e s  of t i ssues  of the human bronchopulmonary  appara-  
tus: a) antilung serum;  b) s e rum against  N. perf lava.  Ordinate, log 2 of CFT t i ters ;  
absc issa ,  antigens: I) mie rosomes  of t i ssues  f rom human bronchi  and lungs; II) of 
N:, perf lava .  

Fig. 2. Fixation of antibodies to mic rosomal  f ract ion on t issues  of human fetal bronchi;  
200 x .  

Fig. 3. Fixation of antibodies against N_.._. 
per f lava  on t issues  of human fetal bronchi;  
200x. 

enates. Specific activity of the m i c r o s . r e a l  f ract ion was 
tested in the complement  fixation test (CF~) in the cold and 
in Ouchter lony 's  precipi tat ion test  with antilung se ra .  

The rabbits  were immunized with t issue antigens in 
accordance  with the scheme given by Gery and Davies [4]. 
Twelve animals were immunized with extracts  of human 
fetal lung t i ssues ,  eight with the mie rosomal  f ract ion of 
human fetal lung t issues ,  five rabbits  with human fetal 
kidney ex t rac t s ,  and five with ceils of N. perf iava.  The 
protein concentrat ion in the prepara t ions  was 10 mg /ml  per  

i n j ec t ion .  Alumina (20%) wasused  as the adjuvant. The 
adjuvant was injected as a single dose mixed with antigen 
in a volume of  1 ml.  Immune se ra  were absorbed with the 
t issue homogenates by the method of Kaplan and Svec [5]. 

Immunization of the rabbits  with microbial  antigens 
was ca r r i ed  out in accordance  with the following scheme.  
Ceils of_N. per f lava  were injected into the animals in a 

dose of 2 billion ee l l s /ml  pe r  injection, subcutaneously,  in t ramuscular ly ,  and intravenously at in tervals  of 
3 days.  The concentrat ion of antibodies in the se ra  was expressed in log 2 units and the initial dilution of the 
s e r u m  was 1 ~ 2. 

An t i se ra  against  extracts  of human fetal lung t i ssues ,  af ter  absorption with a mixture of homogenates 
of spleen and kidney t issues  f rom the same donor,  reacted  in the C F r  with homologous antigen in a t i ter  

of 6.8 ~0.5o 

Organ-spec i f ic  antilung s e r a  were used to es t imate  the activity of c r o s s - r e a c t i n g  antigens of experi-  
mental s t ra ins  of N. per f lava  and K.  pneumoniaeo The antilung s e r a  were found to be active in the CFT 
with the above-mentioned s t ra ins  and the mean t i te rs  of the react ion were  6.0 • 0.3 and 5.3 • 0 .42 , respec-  
tively. The react ions of the an t imicrosomal  s e ra  with homologous antigen corresponded to a mean t i ter  
of 7,04 • 0.28, whereas  s e r a  against N. perf lava reacted with the homologous antigen in a t i te r  of 9.9 • 0.61. 

The CFT in the cold with s e r a  of normal  and immune animals was ca r r i ed  out in the usual way after 

2 3 0  



pre l iminary  t i t rat ion of the antigens and with para l le l  controls  for anticomplement activity of the test  
serao 

The indirect  Coons'  immunofluorescence  test  [2] was used to study fxa t ion  of antibacterial  and anti-  
lung antibodies in f rozen t issue sections f rom human fetal lungs and bronchi .  

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

Antigenic s imi lar i ty  between the mie rosomal  fract ion of t issues of tl~ human bronehopulmonary ap- 
para tus  and N. per f lava  and K. pneumoniae was studied in two direct ions .  F i r s t ,  c r o s s  reactions between 
an t imicrosomal  s e ra  in the CF]? with antigens of N. perf lava and K. pneumoniae were investigated, and 
second, the react ions  of antibacterial  s e ra  with antigens of the mie rosomal  fraction of the lung t issues 
were  studied. 

The mean ti ter of  c ro s s  react ions of ant isera  against the mic rosomal  fraction of human lung t issues  
with antigens of N. perf lava was found tob e 6.05 ~: 0.42 compared with a t i ter  of 7.04 • 0.28 in the react ion 
between an t imicrosomal  s e r a  and the homologous antigen (Fig. 1). Antigens of K. pneumoniae were less 
act ive in c ro s s  react ions  with an t imicrosomal  s e ra  and the mean t i ter  in the c F r  was 4.55 • 0.38. 

Investigation of s e r a  against N. perf iava  in the CFT with the mic rosomal  fraction of human lung t is-  
sues gave posit ive react ions  with a mean t i ter  of 5.5 • 0o31. The mean t i ter  in react ions  between the test  
s e ra  and homologous antigen was 9.91 • 0.61o 

The indirect  immunof luorescence  method was used to study fixation of antibacterial  antibodies against 
the mic rosomal  fract ion of human lung t issues  on t i s suesec t ions  f rom the broncM and lungs of a sti l lborn 
human fetus. 

As the control  for  specifici ty of the react ions ,  ser ia l  sections were treated with the s e r a  of "normal"  
animals and with the s e r a  of rabbits immunized with ex t rac ts  of the kidneys of the donors  of the lung t i s -  
sues .  Antikidney se ra  were used as the control  for  specificity of fixation of antibodies against  the m i c r o -  
somal  f ract ion of lung t issues  because  of data in the l i te ra ture  [3, 6] that indicate the antigenic s imilar i ty  
of mammalian  lung and kidney t i ssues .  

The study of fixation of an t imicrosomal  antibodies by the immunofluorescence  method showed inten- 
sive f luorescence  of the bronchial  epithelium and muscle  cel ls  of the bronchus in t issue sections f rom the 
human fetal  bronchus  t reated with an t imicrosomal  se rum (Fig. 2). After  application of an t i -Neisser ia  s e ra  
to the bronchial  sections,  an intensive react ion also was found in the region of the bronchial  mus~mlar s t ruc-  
tures (Fig. 3). On t rea tment  of the sections with an t i sera  against human kidney t issue ext rac ts  no react ion 
was observed in these bronchial  s t ruc tu res .  

The resul ts  relat ing to c ross  react ions  of an t imicrosomal  s e ra  with antigens of N. perf lava and K. 
pneumoniae and between an t i -Ne i s se r i a  s e ra  and antigens of t issue m i c r o s o m e s  of  the human bronehopul-  
monary  apparatus indicate the p resence  of common antigens. Fixation of an t imicrosomal  and ant i -Neis-  
se r ia  antibodies on the same t issue s t ruc tu res  of the human bronchopulmonary apparatus (museu]lar s t ruc -  
tures) indicates that antigenic determinants  common with Neisser ia  may be located in these pa r t s  of the 
lung t issues .  
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