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Fragments of the IgG molecule, related to Fab, p r e sen t i n  the blood serum of partially 
hepatectornized rabbits, have the property of intensifying the immune response of rabbits 
through xenogeneic erythrocytes .  After simultaneous injection of sheep's erythroeytes 
and the Fab-like fragment into rabbits there was an increase in the number of antibody- 
producing cells in the spleen and in the t i ters of 19S and 7S hemagglutinins. 
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T h e  wri ters  showed previously that the blood serum of rabbits 4 h after partial  hepatectomy contains 
fragments of the IgG molecule with a sedimentation constant of 5.2S, similar in their antigenic structure 
to the Fab' and F(ab')2 fragments obtained with pepsin [1]~ It was also shown that at the same times after  
partial  hepatectomy the serum of the animals contains a factor capable of stimulating the immune response 
of homologous recipients to various antigens [1, 2, 5]. Since model experiments have shown that pepsin 
Fab' fragments of homologous IgG possess the function of an adjuvant [6], the ability of the serum of part ial-  
ly hepatectomized animals to intensify the immune response may be attributable to the Fab fragments of 
IgG which it contains. 

In the investigation described below the adjuvant function of the Fab-like fragments of IgG isolated 
from the serum of partially hepatectomized rabbits was investigated. 

EXPERIMENTAL METHOD 

Partial hepatectomy was performed on rabbits weighing 2.3-2.5 kg and the left lobe of the liver (35- 
40% of the weight of the organ) was removed~ The animals were exsanguinated 4 h after the operation by 
eannulation of the common carotid artery. Pooled sera from five to eight partially hepatectomized rabbits 
were used in the experiments. 

The method of isolation of the F(ab') 2 fragments of IgG from the serum of partially hepatectomized 
rabbits on an immunosorbent obtained by a combinationof Sepharose 4]3 activated with cyanogen bromide 
and donkey antibodies against rabbit IgG, was described by the writers previously [i]. To remove IgG from 
the serum of the partially hepatectomized rabbits, it was dialyzed against 0.01 M acetate buffer, pH 5.76, 
for 48 h in the cold, the residue of euglobulins was discarded, and the supernatant was passed through a 
column with earboxymethyleellulose CM-II, equilibrated with the above-mentioned buffer. The eluate was 
concentras by ultrafiltration through a Diaflo PM-10 membrane to the initial volume. 

Rabbits were immunized with 5 • I0 s sheep's erythrocytes intravenously. The F(ab') 2 fragment of 
IgG isolated from the serum of the partially hepatectomized rabbits was injected into intact rabbits (group 
I) simultaneously with sheep's erythrocytes in a dose of 0.5 mg (this dose, according to calculations, is 
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T A B L E  1. T i t e r s  of  H e m a g g l u t i n i n s  in R a b b i t s  a f t e r  In j ec t ion  of  
A n t i g e n  Combined  wi th  S e r u m  of  P a r t i a l l y  H e p a t e c t o m i z e d  R a b -  
b i t s  o r  V a r i o u s  P r e p a r a t i o n s  Ob ta ined  f r o m  tha t  S e r u m  

Group No. 
of animals 

Number 
of ani- 
mals 

Titer of hemagglutinins (in log2) and of 7S antibodies (in 
parentheses) at different times after injection of antigen 

initial 7th day 11 th day 15 th day 19 th day 

2,5---0,2 
(0) 

2,2• 0,3 
(0) 

2,1• 
(0) 

2,2-+0,3 " 
(0) 

2,2~ 0,25 
(0) 

2,2__+0,2 
(0) 

2,4• 0,24 
(0) 

2,4• 0,24 
(0) 

7,7• 0,2 
(2,3_+ 0,2) 
7,3-+0,2 

(2,2• O, 17) 
7,7+ 0,37 
(2,1-+0,1) 
4,5-+ 0,34 

(0) 
4,2_+0,3 

(0) 
7,2+_. o,37 

(2,2-+ 0,2) 
3,2-+0,4 

(0) 
3,4-+ 0,24 

(O) 

9,0-+ o,o 
(3,o-+ 0,0) 
8,3-+0,3 

(2,7-+ 0,3) 
8,8-+ 0,26 
(3,0-4- 0,3) 
4,7-+0,3 

(0) 
5,3-+0,3 

(0) 
8,6+ 0,5 

(3,0_+ o,3) 
4,2-+0,2 

(0) 
4,0-+0,3 

(0) 

8,0-+0,0 
(3,3• 0,3) 
7,7-+ 0,3 

(3,3-+ 0,3) 
7,8-+ 0,37 

(3,6-+ 0,24) 
4,3• 

(1,3-+ 0,S9) 
4,3_+0,3 
(1,3-+ 0,89) 
7,8----- 0,37 

(3,4--- 0,5) 
3,8-+ 0,2 

(0) 
3,6-+ 0,24 
(1,6• 0,4) 

7,3• 0,3 
(4,0• 0,0) 
7,0• 0,57 

(3,7• 0,3) 
7,0• 

(3,8-+ 0,37) 
4,0• 0,0 

(2,0+ 0,0) 
4,3• 
(2,3___ 0,3) 
6,8_.+ 0,37 

(3,8-+ o,5s) 
3,6--+ 0,24 
(2,0• 0,0) 
3,4--+ 0,24 

(2,2-+ 0,2) 

T A B L E  2. N u m b e r  of A F C s  in Spleen of 
R a b b i t s  on Seventh  Day a f t e r  In j ec t ion  of  
An t igen  C o m b i n e d  with  S e r u m  of  P a r t i a l l y  
H e p a t e c t o m i z e d  RabbEts o r  V a r i o u s  P r e p a -  
r a t i o n s  Obta ined  T h e r e f r o m  

Group No. 
of animals 

Number of AFC 
per 106 spleen 
cells 

699+ 6,5 
694• 7,4 
681• 
156• 5,5 
155• 3,7 
669• 26,0 
155• 3,0 

Index of significanc e 

P1-5 <:0,001 
P,_~ <0,001 
Pa-5 <0,001 
P 4-5 > 0 , 5  

P6-s <0,001 
P7-5 >Off 

[91. 

e qu iva l e n t  to the con ten t  of  F (ab ' )  2 f r a g m e n t s  in 5 ml  of s e r u m  
of the  p a r t i a l l y  h e p a t e c t o m i z e d  animals) .~ S i m u l t a n e o u s l y  
wi th  the an t igen ,  o t h e r  g r o u p s  of  r a b b i t s  r e c e i v e d  i n j e c t i o n s  
of  0.5 m g  of  p e p s i n  F ( a b ' )  2 f r a g m e n t  o f  IgG (group 2),  a f r a c -  
t ion of the  s e r u m  of p a r t i a l l y  h e p a t e c t o m i z e d  r a b b i t s  f r e e d  
f r o m  IgG (des igna t ed  SHS; g r o u p  3), the  SHS f r a c t i o n  e x h a u s t -  
ed on i m m u n o s o r b e n t  (group 4),  p h y s i o l o g i c a l  s a l i n e  (group 
5), the  s e r u m  of p a r t i a l l y  h e p a t e c t o m i z e d  r a b b i t s  (group 6), 
the  s e r u m  of r a b b i t s  u n d e r g o i n g  a m o c k  o p e r a t i o n  (group 7), 
and n o r m a l  r a b b i t  s e r u m  (group 8). A l l  the p r e p a r a t i o n s  
w e r e  i n j e c t e d  in a v o l u m e  of 5 m l .  

H e m a g g l u t i n i n s  w e r e  d e t e r m i n e d  by  a m i c r o t i t r a t o r  
of  the  T a k a c h i  s y s t e m .  T o  d e t e r m i n e  7S h e m a g g l u t i n i n s  
the  s e r u m  w a s  f i r s t  i n c u b a t e d  f o r  1 h at  37~ with  0.1 M 
2-  me  r e  ap toe thano l .  

T h e  n u m b e r  of  a n t i b o d y - f o r m i n g  c e l l s  (AFC) in  the  s p l e e n  was  d e t e r m i n e d  b y  J e r n e ' s  d i r e c t  me thod  

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

It wi l l  b e  c l e a r  f r o m  T a b l e  1 tha t  bo th  the  p u r i f i e d  F (ab ' )  2 f r a g m e n t  con t a ined  in  the  s e r u m  of the 
p a r t i a l l y  h e p a t e c t o m i z e d  a n i m a l s  and the p e p s i n  F (ab ' )  2 f r a g m e n t  c o n s i d e r a b l y  i n c r e a s e d  the p r o d u c t i o n  o f  
19S and 7S h e m a g g l u t i n i n s .  T h e i r  s t i m u l a t i n g  ac t ion  was  c o m p a r a b l e  wi th  that  of the u n f r a c t i o n a t e d  s e r u m  
of  p a r t i a l l y  h e p a t e c t o m i z e d  a n i m a l s  and with  the a c t i v i t y  of  the  SHS f r a c t i o n .  T h e  SHS f r a c t i o n ,  e x h a u s t e d  
on i m m u n o s o r b e n t ,  l o s t  i t s  a b i l i t y  to s t i m u l a t e  the  i m m u n e  r e s p o n s e  (Table  1). 

T h e  i n c r e a s e  in the h e m a g g l u t i n i n  l e v e l  p r o d u c e d  by  the F (ab ' )  2 f r a g m e n t  was  the  r e s u l t  of a g e n e r a l  
i n c r e a s e  in the  n u m b e r  of A F C ,  a s  shown b y  J e r n e ' s  d i r e c t  p l aque  me thod  {Table 2). 

T his  i n v e s t i g a t i o n  thus  showed tha t  the  s t i m u l a t i n g  ac t i on  of the  s e r u m  of p a r t i a l l y  h e p a t e e t o m i z e d  
a n i m a l s  on the  i m m u n e  r e s p o n s e  i s  due e x c l u s i v e l y  to r e l a t e d  F (ab ' )  2 f r a g m e n t s  p r e s e n t  in that  s e r u m  in 
r e l a t i v e l y  l a r g e  q u a n t i t i e s .  The  fac t  that  the  s e r u m  of p a r t i a l l y  h e p a t e e t o m i z e d  a n i m a l s  p o s s e s s e s  a s t i m -  
u l a t i ng  ac t ion  on the i m m u n e  r e s p o n s e  only  i f  ob ta ined  d u r i n g  the  f i r s t  4 h a f t e r  the  o p e r a t i o n  [2, 5] can 
be  a t t r i b u t e d  to the  high r a t e  of  e x c r e t i o n  of  the  F a b  f r a g m e n t  f r o m  the body  [7, 10], on the one hand ,  and to 
e f f e c t i v e  n e u t r a l i z a t i o n  of t i s s u e  p r o t e i n a s e s  by  i n h i b i t o r s  p r e s e n t  in the  s e r u m ,  so  that  the f o r m a t i o n  of 
f r e s h  q u a n t i t i e s  of F a b  f r a g m e n t s  i s  p r e v e n t e d .  

T h e  b i o l o g i c a l  s i g n i f i c a n c e  of  th i s  s t i m u l a t i n g  ac t ion  of  F a b  f r a g m e n t s  of au to logous  IgG on i m m u n o -  
g lobu l in  s y n t h e s i s  i s  e v i d e n t l y  e x t r e m e l y  i m p o r t a n t ,  if  i t  i s  r e m e m b e r e d  tha t  t h e s e  f r a g m e n t s  a r e  i n t e r -  
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mediate products of IgG catabolism [3, 4, 8, 11]. In this way a product of IgG catabolism, which stimulates 
antibody synthesis by a feedback mechanism, is able to maintain the constancy of the immunoglobulin level 
in the body. 
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