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Synthesis of he terohemagglut in ins  by explants of lungs, pa r a t r achea l  lymph glands, and spleen 
a f te r  in t ra t rachea l  immunizat ion of rabbi ts  with sheep ' s  r ed  ce l l s  was investigated.  B e s i d e s  
the antigen, pro te in  ex t r ac t s  of homologous lung t issue e i ther  containing autoantibodies in a 
t i te r  of 1 :16  or not containing them also were  injected in t ra t rachea l ly .  The use of the 
t i ssue cul ture  method showed that antilung autoantibodies act ivate  synthes is  of h e t e r o h e m a g -  
glutinins in the lung without influencing their  fo rmat ion  in the pa ra t r achea l  lymph glands and 
spleen. A fac tor  act ivat ing the ant ibody-synthet ic  function of the spleen, which was not an 
autoantibody, was found to appear  i n t h e  lungs of the in t r a t r achea l ly  immunized  animals~ 

The development  of the pathological  p r o c e s s  in acute and chronic  pneumonias  of nonspecific c h a r a c t e r  
is accompanied  by the synthes is  of antilung antibodies [2, 6]. The possibi l i ty  of the product ion of autoant i -  
bodies in the lungs a f t e r  immunizat ion  of an imals  with noninfectious antigen has  a lso  been demons t ra t ed  by 
the w r i t e r s '  invest igat ions [4, 5]. However ,  the pathophysiological  ro le  of antilung antibodies has  so fa r  
r e ce ived  litt le study. 

In the invest igat ion desc r ibed  below an a t tempt  was made  to de te rmine  the ro le  of antilung autoant i -  
bodies in the synthes is  of he terohemagglut in ins  following in t r a t r aehea l  immunizat ion  of an imals  with c o r -  
puscular  antigen. 

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

Expe r imen t s  we re  c a r r i e d  out on 50 rabb i t s  weighing 2.5-3 kg. All the an imals  were  immunized  by 
in t ra t rachea l  injection of sheep ' s  r ed  cel ls  in a dose of 0.25 ml  of a 50% suspension per  kg body weight, 
given e i ther  once o r  twice at an in terval  of 10 days~ The rabbi t s  we re  also injected in t r a t r achea l ly  with 
pro te in  ex t r ac t s  of homologous lung t i s sue  obtained by Kaplanski i ' s  method [3] f rom the o rgans  of p r e l i m -  
inar i ly  immunized  or unimmunized an imals  (the prote in  content was de te rmined  by the biuret  method and 
was 1.8 • 0.3 and 2.4 ~-0.2 g%, respect ive ly) .  

The exper imenta l  an imals  were  divided into four groups: the rabbi t s  of group 1 (15 animals)  were  
immunized  by two in t ra t rachea l  inject ions of sheep ' s  r ed  ce l l s  accompanied  by in t r a t r achea l  injection of 
1 ml  pro te in  ex t r ac t  of lung containing autoantibodies in a t i t e r  of 1 : 16; the rabb i t s  of group 2 (15 animals)  
were  i m m u n i z e d  by in t ra t rachea l  injection of sheep ' s  r ed  cei ls  only (control);  the rabb i t s  of group 3 (15 an-  
imals)  r e ce ived  in t ra t raehea l  injections of sheep ' s  r ed  ce l l s  and 1 ml  prote in  ex t r ac t  f rom the lung of an 
unimmunized rabbi t  (the ex t rac t  contained no autoantibodies); the rabb i t s  of group 4 (5 animals)  r e c e i v e d a n  
in t r a t r achea l  injection of sheep ' s  r ed  ce l l s  and 1 ml  prote in  ex t r ac t  f rom the lung of an immunized  rabbi t ,  
but a f t e r  p r e l i m i n a r y  exhaust ion of the autoantibodies in the pass ive  hemagglut inat ion test .  
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T A B L E  1. E f fec t  of  Lung A u t o a n t i b o d i e s  on Syn thes i s  of  H e t e r o -  
h e m a g g l u t i n i n s  in Lung E x p l a n t s  ( t i t e r  in p a s s i v e  h e m a g g l u t i n a t i o n  
tes t )  

Group 
of 

animals 
Conditions of immunization 

Times of investigation 
after 2nd 

after Ist immunization inmunizatic 

48h -[ 5days 48h 

Sheep's red cells and lung extract 
containing autoantibodies in titer 
o f l : 1 6  

Control tissue culture 
P 

t:23~1.167 1:35• 1:151~:1.2: 

1:5~1.14~ 1:6~1.239i 1:8~1.00 
<0,005 <0,005 <0,001 

Sheep's red cells only 

Control tissue culture 

l : I0 t  I.I171:15~I.15(1:43~1.21~ 

1:2~ 1.146 1:3~I.183 1:5~I.I07 

Sheep's red cells and extract of 
lungs of unimmunized rabbits 

I:I011.107:16~I.IIC~1:44~1.18 

Control tissue culture I : 2 i 1.148 1 : 3 i 1.183 1 : 5 ~ 1.107 
p >0,5 >0,5 >0,5 

l 
4 ] Sheep's red cells and extract of lung 

J with exhausted autoantibodies l -- -- 1:361 1.14 

Control tissue culture -- -- 1 : 4:1:225 
p -- -- >0,5 

Note: All results significant with respect to tissue culture control 

(P < 0~ Tissue culture control carried out with maximal titer 
of hemagglutinins~ P denotes significance of differences compared 
with group 2 (control). 
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Fig .  1. E f fec t  of  an t i lung  a u t o a n t i b o d i e s  on s y n -  
t h e s i s  o f  h e t e r o h e m a g g l u t i n i n s  by e x p l a n t s  of 
p a r a t r a c h e a l  lumph g lands :  I) f i r s t  i m m u n i z a t i o n ;  
II) s e c o n d  i m m u n i z a t i o n .  H e r e  and in F ig .  2: 
1) double  i m m u n i z a t i o n  of  a n i m a l s  wi th  s h e e p ' s  
r e d  c e l l s  and  p a r a l l e l  i n t r a t r a c h e a l  i n j ec t i on  of 
1 m l  p r o t e i n  e x t r a c t  of lungs  con ta in ing  a u t o -  
a n t i b o d i e s  in t i t e r  of  1 : 16; 2) i m m u n i z a t i o n w i t h  
s h e e p ' s  r e d  c e l l s  only; 3) i n t r a t r a c h e a l  i n j e c t i o n  
of  s h e e p ' s  r e d  c e l l s  and  1 m l  e x t r a c t  of lungs  of  
u n i m m u n i z e d  a n i m a l ;  4) i n t r a t r a c h e a [  i n j e c t i o n  
of s h e e p ' s  r e d  c e l l s  and  i m l  e x t r a c t  of  lungs  
wi th  e x h a u s t e d  a u t o a n t i b o d i e s .  

Fig. 2. Effect of intratracheal injection of lung 

extracts on synthesis of heterohemagglutinins by 
spleen explants (after second immunization). 
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The rabbi t s  were  sac r i f i ced  48 h and 5 days a f te r  the f i r s t  injection of antigen and 48 h af ter  the 
second immunization.  

The ant ibody-synthet ic  act ivi ty of explants of the lungs, pa r a t r achea l  lymph glands, and sp leen  was 
studied in 36-h cul tures  of the surviving t issue.  For this purpose,  200 mg of the t i ssue  of the organ to be 
tes ted  was p laced in 10 ml  medium No. 199 in the p re sence  of normal  rabbi t  s e r u m  (5%) and antibiotics and 
sa tu ra ted  for  6 rain with a mix tu re  of 95% 02 plus 5% CO 2. In the case  of cult ivation of t i s sue  f rom an imals  
immunized once only, antigen ( sheep ' s  r ed  ceils) was added to the medium as a 50% suspens ion in a dose of 
0.1 ml.  T i s sue  kept  in physiological  saline at 37~ and t i s sue  in med ium No~ 199 at  0~ acted as  the control~ 
Antibodies agains t  sheep ' s  e ry th rocy t e s  in the cul ture  fluid were  de te rmined  by the hemagglut inat ion test .  
Autoantibodies were  studied by Boyden ' s  pass ive  hemagglut inat ion test .  Pro te in  ex t r ac t s  of the lungs of 
immunized  and intact animals ,  whose heterohemagglut in ins  had f i r s t  been exhausted by sheep ' s  r ed  cel ls ,  
acted as the antigen for the pass ive  hemagglut inat ion test .  

EXPERIMENTAL RESULTS 

The results of these experiments showed that intratracheal injection of protein extracts containing 
autoantibodies into rabbits previously immunized intratracheally with sheep's red cells was accompanied by 
a c l ea r ly  defined inc rease  in the synthes is  of he terohemagglut in ins  in the lung. This  pa t te rn  could be de tec t -  
ed throughout the exper iment  a f te r  both the f i r s t  and the second injection of antigen. The' act ivat ing effect  of 
the ex t r ac t s  was evidently due to thei r  content of nut .ant ibodies ,  for  no such act ivat ion of antibody synthesis  
agains t  heterologous antigen could be found (Table 1) in the an imals  of the control  groups receiving,  besides  
sheep ' s  r ed  cel ls ,  lung ex t r ac t s  not containing nut .ant ibodies  (ex t rac t s  of the lungs of unimmunized animals ;  
ex t r ac t s  with exhausted autoantibodies).  

As a r e su l t  of t r e a t m e n t  with antilung nut .ant ibodies ,  there  was no act ivat ion of the an t ibody-forming 
function of the pa ra t r achea l  lumph glands (Fig. 1). 

Some in teres t ing  fea tu res  were  d i scovered  when an t ibody-format ion  by splenic explants  was studied 
(Fig. 2). After  the second immunizat ion,  for instance,  there  was some inc rease  in the t i t e r s  of h e m a g -  
glutinins in the cul ture fluid of the spleen f rom an imals  into which ex t r ac t s  of the lungs of immunized  rabb i t s  
had been injected in t r a t r achea l ly  along with the sheep ' s  r ed  cel ls .  In that  case ,  the act ivat ion of immu n o -  
genes is  could not be a s c r i b e d  to the antilung nut ,ant ibodies ,  for  an a lmos t  identical i nc rea se  in the t i t e r s  
was obse rved  a f t e r  injection both of ex t r ac t  containing nut ,ant ibodies  (1 :47  • 1.114) and ex t r ac t s  with e x -  
hausted nut ,  antibodies (1 : 57 �9 1.076). The antibody t i t e r s  in the an imals  rece iv ing  immunizat ion only and 
in the an imals  immunized and rece iv ing  para l l e l  injections of ex t r ac t s  f rom unimmunized r abb i t s  were  
1:22-~ 1.14 and 1 : 2 2 •  1.164 r e s p e c t i v e l y  (the d i f ference  is s ta t i s t ica l ly  significant,  P < 0.001; see Fig. 2). 

I t  can accordingly  be postulated that during in t ra t rachea l  immunizat ion  of an imals  with sheep ' s  r ed  
cel ls ,  bes ides  autoantibodies some other fac tor  s t imulat ing antibody synthes is  in the spleen is produced in 
the lungs. By way of an hypothesis ,  the action of this factor  can be r ega rded  not only f r o m  the standpoint of 
i ts  act ivat ion of the immunocompetence  of the cor responding  spleen cel ls ,  but also of i ts  act ion on the lung- 
blood b a r r i e r ,  as  a resu l t  of which the antigen en te r s  the genera l  c i rcula t ion  in l a r g e r  quanti t ies,  and the 
intensi ty  of the r e sponse  of the spleen, mani fes ted  as hemagglut inin synthesis ,  is cor responding ly  increased .  
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