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When injected into rabbi t s  immunized  with sheepls  e ry th rocy tes ,  pyrogenal  s t imulated h e m -  
agglutinin synthe sis in t is  sue cu l tures  of explants of the spleen and p a r a t r a c  heal lymph glands.  
No act ivat ion of antibody synthes is  was obse rved  in explants of the lungs. Only if pyrogenal  
was  added to the cul ture  medium was antibody product ion by lung t i s sue  s t imulated slightly in 
the ea r ly  pe r iods  of cult ivat ion.  

Exper imen t s  [1, 3-5] have shown that  immunogenes i s  is s t imulated by endotoxins of m i c r o o r g a n i s m s  
and the i r  lipid f rac t ions  (pyrogenal,  etc.).  

The object  of this invest igat ion was to study the ac t ion  of pyrogenal  on antibody synthes is  in cu l tures  
of lung, spleen, and p a r a t r a c h e a l  lymph gland t i s sues  a f t e r  applicat ion of the antigen by var ious  methods .  

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 29 rabbi t s  immunized  twice at 10-day in te rva ls  by inject ion of 
sheep, s e ry th rocy t e s  in t ravenously  or  into the t r achea  in a dose  of 0.5 ml of a 10% suspens ions  p e r  kg body 
weight. Before  in t ravenous  or  in t r a t r achea l  immunizat ion,  some an imals  were  injected on 5 succes s ive  
days  with pyrogenal  in a dose of 20g/kg body weight. The immunologic  act ivi ty  of explants  of the lungs, 
spleen, and p a r a t r a c h e a l  lymph glands was  invest igated in t i s sue  cul ture  72 h a f t e r  the second injection of 
antigen. In some exper iments ,  pyrogenal  (2.5 #g/ml) was added to the cul ture  medium.  During the study 
of the dynamics  of antibody synthesis ,  pa ra l l e l  s amples  we re  cult ivated for  12, 18, 24, 30, and 34 h. The 
ant ibodies  we re  de te rmined  by the hemagglut inat ion t e s t  (HT). 

EXPERIMENTAL RESULTS 

Intravenous injection of pyrogenal clearly stimulated antibody formation in explants of the lymphoid 
organs by comparison with the control (organ of rabbits only immunized intravenously). For example, the 
hemagglutinin titer in the spleen of the experimental rabbits was I: 137 �9 (/) 1.41,* compared with 1:58. 
~/) 1.059 for the control (P < 0.001). Titers of antibodies in the culture fluid of explants of the paratraeheal 
lymph glands were 1 �9 28 �9 (/) 1.064 and 1 : 14 �9 (/) 1.059, respectively (P < 0.091). No stimulation of hem- 

agglutinin formation by the lung explants was observed. 

The most active synthesis of hemagglutins in the intratracheally immunized animals was found in 
explants of the paratracheal lymph glands (I : 94 �9 (/) 1.094) and lungs (I : 23 �9 (/) 1.135), and less marked 
synthesis was found in explants of the spleen (I : 18 �9 (/) 1.091). Intravenous injection of pyrogenal stimu- 
lated the immune response of the spleen (I : 38 �9 (/) 1.180; P < 0.001 compared with the control) and of 
the lymph glands (I �9 146 �9 (/) 1.199; P < 0.001),without stimulating the response of long explants (i : 25 �9 
(/) 1~188; P < 0.5). A similar effect was observed in the experiments when pyrogena[ was injected into 

*Between 1 : 58 ' 1.059 and 1 : 58/1.059. 

Depar tmen t  of Biochemis t ry ,  Kursk  Medical Insti tute.  (Presented by Academic ian  of the Academy 
of Medical Sciences of the USSR N. N. Zhukov-Verezhnikov.)  P re sen t ed  by Byulleten, t~ksper imenta l 'no i  
Biologii i Meditsiny,  Vol. 69, No. 5, pp. 76-78, May, 1970. Original a r t i c l e  submit ted July 9, 1969. 

�9 �9 Consultants Bureau, a division of Plenu m Publishing Corporation, 227 West ]7th Street, New York, 
) ~1 Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 

permission of the publisher. A copy of this article is available from the publisher for $I5.00. 

553 



the t r achea  (for the lung 1 : 23 �9 (/) 1.115, P > 0.5; for  the spleen 1 : 4 0  �9 (/) 1.144, P < 0.001; for  the 
lymph gland 1 : 160 �9 (/) 1.212, P < 0.001). 

To study the poss ib i l i ty  of a d i r ec t  act ion of pyrogenal  on the ant ibody-producing cel ls ,  expe r imen t s  
were  c a r r i e d  out in which pyrogenal  was  added to the cul ture  fluid of the explants  of organs  taken both f rom 
an imals  rece iv ing  pyrogenal  in vivo and f r o m  control  rabbi t s .  The expe r imen t s  showed that addition of 
pyrogenal  in v i t ro  had no s t imulant  act ion on antibody product ion in the spleen and lymph glands.  C h a r a c -  
t e r i s t i c  changes  in hemagglutinin product ion were  found in explants of the lungs when the dynamics  of this 
p r o c e s s  was  studied (cultivation of pa ra l l e l  s amp le s  for  12, 18, 24, and 34 h). Some s t imulat ion of antibody 
synthesis  was obse rved  in the initial per iods  of cult ivation (18 and 24 h), and this was mos t  marked  in ex-  
plants  f r o m  an imals  s t imulated with pyrogenal  in vivo and rece iv ing  added pyrogenal  in v i t ro  a lso .  Hence, 
when added to the cul ture  medium,  pyrogenal  a c c e l e r a t e s  the synthes is  of hemagglut inins  in the lungs wi th-  
out modifying the p roce s s  quanti tat ively.  

These  r e su l t s  a r e  in a g r e e m e n t  with those r epor t ed  prev ious ly  [4, 6, 7] concerning the act ivat ion of 
the inductive phase  of immunogenes i s  by pyrogenal ,  through st imulat ion of the p ro l i fe ra t ion  of p l a s m a  ce l l s  
in the intact  o rgan i sm.  The absence  of ac t ivat ion of antibody synthes is  in the lungs is pe rhaps  evidence 
that  this p r o c e s s  is c a r r i e d  out in the lungs by ce l l s  o ther  than those of the lymphat ic  s e r i e s ,  and notably 
by the a lveo la r  macrophages ,  the act ion of pyrogens  on which is unique [2]. 
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