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Af te r  in t r a t r achea l  immunizat ion  of rabbi t s  with two doses  of sheep ' s  e ry th rocy te s ,  lung ex-  
plants  synthes ize  p redominant ly  19S-antibodies whereas  explants  of  lung, spleen,  and p a r a -  
t r achea l  lymph glands of in t ravenously  immunized rabbi t s  f o r m  predominant ly  7S-ant ibodies  
a f t e r  the second inject ion of antigen. Some serologic  and phys icochemica l  p r o p e r t i e s  of the 
s e r u m  19S- and 7S- antibodies were  studied. 

The few invest igat ions of the dynamics  of  the switch in synthes is  f r o m  macroglobul in  to 7S-ant ibodies  
in isolated cel ls  f r o m  lymphoid organs  which have so fa r  been made conf i rm the genera l  ru les  governing 
this p r o c e s s  as revea led  by s tudies  of antibodies in the blood s e r u m  of immune animals  [3, 5, 7, 8]. It is 
not yet  known whether  different  c l a s s e s  of specif ic  immunoglobulin can be produced in a cul ture of su rv iv -  
ing t i s sue  of nonlymphoid organs ,  o r  a f t e r  injection of antigen by ce r ta in  specia l  methods into animals .  

The p r e s e n t  invest igat ion was under taken to study the dynamics  of synthes is  of maeroglobul in  and 
7S-antibodies in t i s sue  cul tures  of the lungs, pa r a t r achea l  lymph glands, and spleen, and also to examine 
some of the biological  and phys icochemica l  p r o p e r t i e s  of these  c l a s s e s  of immunoglobulins.  

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

Exper imen t s  were  c a r r i e d  out on 92 rabbi t s  weighing 2.5-3 kg. The animals  were  immunized  with 
two injections of s heep ' s  e ry th rocy t e s  in doses  of 0.5 ml of a 20% suspension in t ravenous ly  or  into the 
t r a chea  at in te rva l s  of 10 days. The rabbi t s  were  sacr i f iced  5 days af ter  the f i r s t  inject ion of antigen or  
48 h af ter  the second immunizat ion;  the ant ibody-forming function of the lungs, spleen, and p a r a t r a c h e a l  
lymph glands was studied in a 36-h cul ture  of surviving t i s sue  [200 mg of t i s sue  f rom the organ in 10 ml 
medium No. 199 in the p r e s e n c e  of no rm a l  rabbi t  s e r u m  and antibiot ics,  and af ter  sa tura t ion  for  6 rain with 
a gas mix ture  consis t ing of 95% 02 and 5% C02; when t i s sues  f r o m  rabbi t s  immunized  once only were  cul -  
t ivated,  antigen (sheep ' s  e ry th rocy tes )  was added to the medium in a dose of 0.1 ml of 50% suspension].  
The following controls  were  used: the t i s sue  in physiological  saline at the opt imal  t e m p e r a t u r e  (37~ 
and the t i s sue  in medium No. 199 at 0~ Macroglobulin and 7S-ant ibodies  in the cul ture  fluid and blood 
s e r u m  were  separa ted  on a chromatographic  column filled with Sephadex G-200 dext ran  gel (d iameter  
42 mm,  height 940 ram, height of gel l a y e r  620 mm, volume of ma te r i a l  applied 0.5 ml}, equi l ibra ted with 
0.01 M t r i s -HC1 buffer ,  pH 8.0, adjusted to isotonici ty with sodium chloride.  The cul ture  fluid was con-  
cent ra ted  3.5 t imes  before  ch romatography  by evaporat ion in a cellophane bag (Visking) or  by mixing with 
Sephadex G-25. In individual expe r imen t s ,  to de tec t  pro te in  peaks  and to identify the immunoglobulins  in 
them, cul ture fluid mixed with an equal volume of blood s e r u m  f r o m  intact  rabbi t s  was ehromatographed.  
Chromatographic  f rac t ions  containing macroglobul in  and 7S-ant ibodies  were  col lected sepa ra t e ly  and con-  
cent ra ted  with Sephadex G-25. The antibody t i t e r  was recorded  by the hemagglut inat ion test.  Hemolysing 
and hemagglut inat ing p rope r t i e s ,  the rmos tab i l i ty  (heating at 70~ for  10 min), and cysteine r e s i s t a n c e  [4] 
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Fig. 1. Synthesis of 19S- and 7S-antibodies in culture of s u r -  
viving t i ssue  of explants of lungs and some lymphoid organs of 
in t ra t racheal ly  immunized rabbits.  Abscissa:  1) lung; 2) p a r a -  
t racheal  lymph gland; 3) spleen; ordinate:  t i te r  of antibodies in 
hemagglutination test. Arrows denote t ime of immuniza t ion .  

Fig. 2. Synthesis of 19S- and 7S-antibodies in culture of s u r -  
viving t issue of explants of lungs and some lymphoid organs of 
intravenously immunized rabbits. Abscissa :  1) pa ra t rachea l  
lymph gland; 2) spleen; 3) lung; ordinate:  t i ter  of antibodies in 
hemagglutination test. Arrows denote t ime of immunization. 

Some Proper t i e s  of Serum 19S- and 7S-Antibodies (Titers of Antibodies) 

Material  studied 

Native se rum . . . . . . . . . . . . . . . . . . . . . . .  
Serum treated with cysteine . . . . . . . . . . . . . .  
Serum heated to 70~ . . . . . . . . . . . . . . . . . .  
Incomplete antibodies of native se rum . . . . . . .  
Incomplete antibodies of heated se rum . . . . . . .  

hemolysins 
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were determined in the chromatographic  fract ions of se rum antibodies of each type, and incomplete 
antibodies were detected by the Coombs '  test. 

EXPERIMENTAL RESULTS 

A study of the dynamics of synthesis of macroglobulin and 7S-antibodies in explants of organs from 
intratracheally immunized animals showed that, after the first injection of antigen, explants of the lungs and 
paratracheal lymph glands synthesized 19S-antibodies only. The actual type of the antibodies formed in 
explants of the spleen could not be determined at these times because of the special role of this organ in 
immunogenesis following intratracheal immunization [I, 2]. After the second immunization, the titer of 
macroglobulins in the lymphoid organs fell sharply, while production of 7S-antibodies increased significantly 
at the same time. In the lungs, however, after the second injection of sheep's erythrocytes predominantly 
macroglobulins were synthesized, and the production of 7S-antibodies remained at a low level (Fig. I). 

After intravenous immunization the general principles governing synthesis of maeroglobulin and 7G- 
antibodies in the lymphoid organs and lungs were approximately the same: synthesis of 19S-antibodies was 
replaced by synthesis of 7S-antibodies after the second injection of antigen (Fig. 2). 

The differences between the dynamics of replacement of synthesis of macroglobulin antibodies by that 
of 7G-antibodies in the lungs compared with the spleen and paratracheal lymph glands indicate, in the writers ~ 
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opinion, that after intratracheaI immunization, antibody formation in the lungs is carr ied out mainly by 
cells of nonlymphoid nature, possibly by alveolar macrophages. This hypothesis seems justified in the 
light of recent findings [6] demonstrating a similar function of the peritoneal macrophages. After intra- 
venous immunization, however, these observations suggest that antibody synthesis in the lungs takes place 
in the lymphoid structures of this organ. 

Investigation of certain biological and physiochemical propert ies  of the serum 19S- and 7S- antibodies 
revealed the following patterns: macroglobulin antibodies possess marked hemolytic activity, 20-30 times 
greater  than their hemagglutinating power. The hemolytic action of 7S-antibodies is weaker, but they are 
bet ter  able than 19S-antibodies to agglutinate sheep's erythrocytes.  Treatment of the serum with cysteine, 
like heating it to 70~ led to the almost total loss of serologic activity of the macroglobulins, whereas the 
hemolytic and hemagglutinating power of the 7S- antibodies still remained high (Table 1). 

Besides its use for the detection of incomplete agglutinins, the antiglobulin test  was also used to dem- 
onstrate propert ies of incomplete antibodies in the hemolysins, and the hemolytic action of incomplete 
maeroglobulin antibodies was also found to be considerably higher than that of the 7S-antibodies. The 
ability of these antibodies to react  serologically in the presence of antiglobulins still persisted after heating 
the serum. 

The results indicate differences between the propert ies  and biological role of the types of antibodies 
studied. In particular,  with their  predominantly hemolytic activity, the 19S-antibodies can evidently destroy 
erythroeytes rapidly and thus provide the body with antigenic information required for the subsequent syn- 
thesis of 7S-antibodies neutralizing the erythroeytes by agglutination. 
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