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Injection of homologous  s e r u m  "/-globulin into i r rad ia ted  and immunized  rabb i t s  s t imula tes  
the product ion of "/M-antibodies and a c c e l e r a t e s  the appearance  of "/G-antibodies.  An in-  
c r e a s e  in the immuniz ing  dose of antigen s t imula tes  the fo rmat ion  of TM-ant ibodies  in i r -  
radia ted  rabb i t s  but has no effect  on the product ion of 7M-ant ibodies .  

The change over  f r o m  biosynthes is  of 7M-ant ibodies  to the fo rmat ion  of 7G-immunoglobul ins  in i r -  
radia ted  an imals  takes  place  l a t e r  than in healthy an imals  [2, 6, 13]. This  is pe rhaps  due to d is turbance  
of mitot ic  act ivi ty  and of di f ferent ia t ion of the lymphoid ce l l s .  

The w r i t e r  has  shown that  injection of 5 mg homologous s e r u m  ' / -globul in  into i r r ad ia ted  rabbi t s  in-  
c r e a s e s  antigen fixation in the regional  lymph glands [3] and a c c e l e r a t e s  antibody product ion [4]. S t imula-  
tion of antibody fo rmat ion  in i r rad ia ted  an ima l s  can also be obtained by increas ing  the immunizing dose of 
antigen (from 500 mil l ion to 3 bil l ion bac t e r i a l  ce l l s  of an Esche r i ch ia  coli  vaccine) [5]. These  conclusions  
a re  based  on the r e s u l t s  of de te rmina t ion  of the total  antibody content in the blood without r ega rd  to the 
types  of immunoglobul ins  concerned.  

The object  of the p r e s en t  invest igat ion was to study the effect  of homologous "/-globulin and of l a rge  
doses  of antigen on the fo rmat ion  of "/M- and ' /G-ant ibodies  in i r r ad ia ted  an imals .  

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

Exper imen t s  w e r e  c a r r i e d  out on 24 rabb i t s  weighing 2-2.5 kg. All the an imals  w e r e  i r rad ia ted  with 
x r a y s  in a dose of 1000 R, and 24 h l a t e r  they w e r e  immunized  with a single dose of heated E. coli  vaccine .  
Group 1 cons is ted  of i r r ad ia ted  rabb i t s  immunized  with 500 mill ion bac t e r i a l  cei ls ;  group 2 of i r r ad ia ted  
an imals  immunized  with 500 bac t e r i a l  ce l l s  and a lso  rece iv ing  5 mg homologous "/-globulin; group 3 con-  
s is ted of i r r ad ia ted  rabb i t s  immunized  with 3 bil l ion bac te r i a l  ce l ls .  

7-globulin was isolated f rom the s e r u m  of 3 donor rabbi t s  by Gubenko)s r ivanol -e thanol  method [1]. 
The t i te r  of normal  ant ibodies  aga ins t  E. coli  in a 5% solution of 7-globulin was  1 : 120. T h e  pro te in  p r e p -  
a ra t ion  and antigen w e r e  injected into the r ight  leg musc l e s  at  in te rva ls  of 1-1.5 h. 

X - r a y  i r rad ia t ion  was given with a type RUM-3 appara tus  (180 kV, 10 mA, skin-focus  dis tance 40cm,  
f i l ter  0.5 m m  Cu + 1 m m  A1, dose r a t e  in a i r  30~-1 R/min).  TM- and "/G-antibodies w e r e  d i f ferent ia ted  by 
means  of 2 -mercap toe thano l  [8, 16], which se lec t ive ly  b r e a k s  down 7M-immunoglobul ins .  The antibody 
content was de te rmined  by the bac te r i a l  agglutination t e s t  on the 5th, 10th, and 15th days of the exper iment .  
The ana lys i s  was made before  and a f te r  t r e a t m e n t  of the s e r a  with 2 -mercap toe thanol .  

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

After  t r e a t m e n t  of the s e r a  f r o m  the rabbi t s  of group 1 with 2 -mercap toe thanol ,  ant ibodies  w e r e  c o m -  
pletely des t royed  on the 5th, 10th, and 15th days of the expe r imen t  (Table 1). In the s e r a  of rabbi t s  of group 
2, 2 -mercap toe thano l  des t royed  the antibodies on the 5th and 10th days a f t e r  immunizat ion.  Addition of 2- 

Kursk  Medical Insti tute.  (Presented  by Academic ian  of the Academy of Medical Sciences of the USSR 
N. N. Zhukov-Verezhnikov.)  T rans la t ed  f rom Byulletenv t~ksper imentaPnoi  Biologii  i Meditsiny, Vol. 69, 
No. 5, pp. 74-76, May, 1970. Original a r t i c l e  submit ted June 13, 1969. 

02970 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street. New York. 
N. 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 $15.00. 

550 



TABLE 1. Effect  of 2 -mercap toe thano l  (2-ME) on Antibody T i te r  
in Sera  of I r rad ia ted  Rabbi ts  
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mercap toe thanol  to the s e r a  on the 15th day of the exper iment ,  however ,  s imply  reduced the t i t e r s  of an t i -  
bodies  but did not des t roy  them comple te ly .  The action of 2 -mercap toe thano l  on the s e r a  of the rabbi t s  of 
group 3 was the s ame  as  on those of the an imals  in group 1 (Table 1). 

These  e x p e r i m e n t s  show that an i nc r ea se  in the immunizing dose of antigen s t imula tes  product ion of 
77M-antibodies only, whe rea s  homologous 77-globulin s t imula tes  the format ion  of 77M-antibodies in i r r ad i a t ed  
rabb i t s  and a lso  a c c e l e r a t e s  the appea rance  of 77G-antibodies. It is in te res t ing  to note that  the beginning of 
product ion of 77G-antibodies is accompanied  by a marked  d e c r e a s e  in the total  antibody t i t e r s .  This is in 
a g r e e m e n t  with data in the l i t e r a tu re  concerning inhibition of the b iosynthes is  of 77M-immunoglobulins a f t e r  
the beginning of product ion of 77G-antibodies [11]. 

According  to some  inves t iga tors  [9], synthes is  of 77M- and 77G-antibodies is effected by the s a m e  cell,  
but at  d i f ferent  s tages  of different iat ion.  Meanwhile data have been obtained indicating that these  types of 
immunoglobul ins  a r e  produced by di f ferent  populations of ce l l s  [12]. It has been  postulated that  77M-anti- 
body- fo rming  ce l l s  s t a r t  to synthes ize  ant ibodies  without p r e l i m i n a r y  mi toses ,  while the p r e c u r s o r s  of 77M- 
an t ibody- forming  ce l l s ,  as  they di f ferent ia te  into p l a s m a  cel ls ,  pass  through a s e r i e s  of succes s ive  mitot ic  
divis ions [7, 14]. 

Injection of homologous 77-globulin in the p r e sen t  expe r imen t s  apparent ly  s t imulated the conver s ion  
of lymphoid cel ls  which had not been des t royed  by ionizing radia t ion into 77G-antibody-producing ce l l s .  The 
m e c h a n i s m  of this s t imulat ion cannot be a t t r ibuted comple te ly  to the act ivat ing effect  of 77-globulin on the 
ingest ive  act ivi ty  of lymphoid ce l l s  and the accumula t ion  of antigen in them.  Evidence of this is given by 
the fact  that  an i nc r ea s e  in the immunizing dose of antigen, l ikewise (eading to its accumula t ion  in the r e -  
gional lymph gland [5], did not a c c e l e r a t e  the product ion of 77G-antibodies. 

The i nc r ea s e  in fixation of antigen in the lymphoid t i s sue  of i r rad ia ted  an ima l s  evidently b r ings  about 
an inc rease  in number  only of the 77M-antibody-producing cel ls ,  without acce l e ra t ing  the appea rance  of ce l l s  
synthesizing 77G-immunoglobulins. 

Consider ing that  n o r m a l  antibodies agains t  E. coli  w e r e  p r e sen t  in the spec imen  of 77-globulin used 
in these  exper imen t s ,  it may be supposed that  the s t imulat ion of antibody b iosynthes is  as a r e su l t  of its in-  
ject ion is explained by the fo rmat ion  of an antigen - antibody complex  (with antigen in excess)  in the r e -  
gional lymph gland, and that  this complex  p o s s e s s e s  higher  immunogenic i ty  than the f ree  antigen [10, 15]. 
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