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A P P E A R A N C E  OF AN A D J U V A N T - L I K E  F A C T O R  IN THE S E R U M  

O F  R A T S  A F T E R  U N I L A T E R A L  AND B I L A T E R A L  N E P H R E C T O M Y  

Do N.  E v n i n ,  A~ Io K o n o p l y a ,  UDC 612.46-089.64:612o 
V.  I .  K a r k u z a s h v i l i ,  N .  N.  G o l u b e v a ,  017.1.014.46 
L .  G.  P r o k o p e n k o  a n d  A o Y a .  K u l ' b e r g  

A factor capable of stimulating the immune response to heterologous red blood cells  in syn- 
geaeic recipients was shown to be present  in the serum of ra ts  after unilateral and bilateral 
nephrectomy. This factor is similar in its adjuvant activity to the factor appearing in the 
serum after partial hepatectomy. 

KEY WORDS: nephrectomy; immune response; adjuvants. 

It was shown previously that after partial hepatectomy a factor stimulating the immune response to 
thymus-dependent antigens appears in the blood serum of rabbits [1]. An active factor was isolated from the 
se rum by ion-exchange chromatography and a technique of immunoadsorption. In its immunochemical proper-  
t ies  it is identical with the F(ab,)2 fragment of IgG and is formed by hydrolysis of this protein in vivo under 
the influence of neutral serine proteinases [2, 9]. It has also been shown that the adjuvant properties of the 
Fab fragments of homologous IgG are  determined by the structure of the regions of the molecule located out- 
side the combining si tes of the antibodies [8}. 

Since the walls of large blood vessels  contain considerable quantities of various proteinases [7], it 
might be supposed that during operations associated with ligation of the large ar ter ies ,  breakdown products 
of IgG possessing adjuvant propert ies  may appear in the blood stream. 

In this investigation the appearance of an adjuvant-like factor in the serum of ra ts  after nephrectomy 
was studied. 

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

Experiments were carr ied out on Wistar ra ts  weighing 120-140 g. Unilateral and bilateral nephrectomy 
were performed under ether anesthesia by the usual method, and partial hepatectomy by the method of Higgins 
and Anderson [5]. The ra ts  were exsanguinated 4 h after  the operation. The serum obtained was injected 
intraperitoneally into syngeaeic recipients, in a volume of 1 ml simultaneously with sheep's red blood cells  
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TABLE 1. Effect  of  Se rum f rom Rats  Subjected to Unilateral  and Bi la te ra l  Nephrec tomy 
o r  Pa r t i a l  Hepatectomy on P r i m a r y  Immune Response  of Syngeneic Recipients  to Sheep's  
Red BloodC el ls  (IVI • m) 

Group of 
animals 

Number of 
anita als 

7 
ll 
11 
7 

10 

P1-3 
P~-3 
P1-4 
P~- 4 
P1-5 
P2--$ 

Hemagglutinin 

total 

5,9-+0,3 
5,3-+0,3 
9,1+__0,2 
8,7_+0,18 
8,5+_0,26 

titer, 10gz]Number of AFC in spleen Number of RFC in spleen 

Iga per 10 6 cells per spleen per 106 cells per(sxp~e~n 

3,4-+0,37 
2,8-+0,3 
6,5• 
5,6+-0,48 
5,7+-0,3 

6,1-+1,86 
9.4• 
27• 

32,5+-5,0 
19,4• 

GO,O01 
<0,05 
<0,002 
<0201 
<0,002 
<0,02 

2 806+-860 
3 506+797 

12 966-+2850 
13 343-+4323 
10 908+__1638 

<0,01 
<0,01 
GO,05 
GO ,05 
<o,ool 
<o,ool 

786-+127 
705--116 

1523_=-,104 
1393 • 
1275+-87 

GO,OO ! 
Go,o01 
GO,05 
<0,02 
G0,01 
G0,0Ol 

GO,OUt 
<0,0Ol 
GO,O01 
<0,OOl 
<0,0Ol 
<0,001 

<o,ool 
GO,O01 
<O,O1 
<O,OO1 
<0,001 
GO,O01 

344+-50 
294 --+55 
789--+74 
58t_+102 
727 +_ t 05 

G0,001 
<0,001 
>0,05 
Go,u5 
GO,Ol 
Go ,002 

Legend.  Animals  of group 1 rece ived  injection of 1 rnl physiological saline, group 2 1 ml 
s e rum of normal  r a t s ,  group 3 1 ml ser tun of uni la tera l ly  nephrectomized ra t s ,  group 4 
1 m ! s e r u m  o fb i l a t e r a l l ynephrec tomized  ra ts ,  group 5 1 ml se rum ofpar t i a l lyhepa tec tomized  
r a t s .  

(5 -10 ~ cel ls ) .  Simultaneously with the antigen, the  animals  of  the control  wroups rece ived  an injection of 
s e rum f rom i n t a c t r a t s  o r  physiological  saline.  The number  of antibody-producing ce l l s  (AFC) [6] and the 
number  of r o s e t t e - f o r m i n g  ce l l s  (RFC) [12] in the spleen and the t i t e r s  of I~M and IgG hemagulutinins in the 
blood se rum [4] we re  de te rmined  on the 7th day a f te r  immunization.  Statist ical  analysis  was c a r r i e d  out by 
Student 's  t - t e s t .  

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

As Table  1 shows, the  se rum of r a t s  undergoing uni la tera l  and b i la tera l  nephrectomy,  l ike the serum of 
animals  subjected to par t ia l  hepatectomy,  caused a marked  inc rease  in the intensity of prol i fera t ion of AFC 
in the spleen of syngeneic r ec ip ien t s  immunized with sheep 's  r ed  blood ce l l s .  The  t i t e r s  of  IgM and IgG 
hemagglutinins in the  animals  of  the  exper imenta l  groups  w e r e  significantly higher  than in the con t ro l s .  The 
number  of RFC in the  spleen of r a t s  rece iv ing  sexum of  nephrec tomized  and hepatectomized r a t s  as  well as  
antigen also was appreciably  l a r g e r .  

The  immune r e sponse  was inc reased  m o r e  through the action of se rum f r o m  uni la tera l ly  and bi la tera l ly  
nephrec tomized  r a t s  than by the act ion of  se rum of par t ia l ly  hepa tec tomized  animals .  

A fac tor  possess ing  adjuvant act ivi ty against  he tero logous  r ed  blood ce l l s  thus appears  in the serum of 
r a t s  a f t e r  uni la tera l  and b i la tera l  nephrec tomy.  This  f ac to r  is  s imi la r  in i ts  action to the  fac to r  which appears  
in the  se rum a f t e r  par t ia l  hepatec tomy.  On the bas is  of  th is  fact  and the r e su l t s  of previous  exper iments  [2, 
9], it  can  be  suggested that  in both ca se s  it is f ragments  of IgG resembl ing  F(abq2 o r  Fab '  f ragments  which 
pos se s s  the  p rope r t i e s  of an adjuvant.  

When the r e su l t s  a r e  a s s e s s e d  it  mus t  be  r eca l l ed  that ,  unlike intact IgG, its F(ab')2 o r  Fab '  f ragments  
a r e  net  r eabso rbed  in the tubular  appara tus  of the kidneys but a r e  rapidly  excre ted  with the ur ine  [3, 10, 11]. 
Af te r  b i la te ra l  nephrec tomy it mus t  t h e r e f o r e  be expected that  these  f ragments ,  fo rmed  during pro teo lys i s  
of  IgG in r ive ,  will accumula te  in the c i rcula t ion .  Since r e f l ex  spasm of  the v e s s e l s  of the remaining kidney, 
accompanied by t rans ien t  anuria ,  c a n  develop a f te r  uni la tera l  nephrec tomy,  in this  c a se  also a delay in the 
el imination of  F(ab ')  2 and Fab '  f ragments  f rom the  c i rcu la t ion  can be  expected.  This  evidently is the  explana- 
t ion of the m o r e  rapid  inc rease  in the intensi ty of  the immune r e sponse  under  the influence of se rum f rom 
nephrec tomized  r a t s  than of se rmn obtained f rom par t ia l ly  hepatectomized animals .  
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I N V E S T I G A T I O N  OF A D J U V A N T  P R O P E R T I E S  OF F a b  

F R A G M E N T  OF H E T E R O L O G O U S  IgG 

I .  A.  S a m s o n o v a  a n d  A .  Y a .  K u l ' b e r g  UDC 612.017.1.014.46 

The Fab fragment of human IgG can stimulate the immune response of rabbits to sheep's red 
blood cells .  The adjuvant propert ies of the heterologous Fab fragment were weaker than those 
of the homologous Fab fragment. It was also less  effective in activating the rabbit complement 
system both in vitro and in vivo. These resul ts  confirm the fact established previously that 
the adjuvant properLies of Fab fragments cor re la tes  with their ability to activate the comple- 
ment system. 

KEY WORDS: Fab fragments; homologous and heterologous IgG; homoreactant; immune re -  
sponse. 

Naturally arising antiglobulin factors (homoreactants or  agglutinators) and the intermediate products of 
catabolism of homologous IgG (Fab fragments) which interact with them constitute one system for the regula- 
tion of immunologic homeostasis [1, 3]. The property of the Fab fragments of homologous IgG of nonspecifical- 
ly stimulating the immune response to thymus-dependent antigens [4, 8] has also been ascribed to interaction 
between these IgG fragments and homoreactants [9]. It was concluded from indirect evidence that the adjuvant 
effect of the Fab fragments is determined by the fact that, in conjunction with homoreactants, they active the 
complement system [7, 10]; the active C 3 products of proteolysis formed under these conditions stimulate the 
reaction of B lymphocytes, which have complement receptors ,  to the antigen [9]. 

The object of this investigation was to study the adjuvant propert ies  of the Fab fragments of heterologous 
IgG. 

EXPERIMENTAL METHODS 

Rabbit IgG (from Calbiochem) and human IgG (antimeasles T-globulin, Cohn's fraction II) preparations 
were used. They contained no natural hema~lut inins  a~ainst sheep's or  human red blood ceils .  Fab fragments 
were isolated from pepsin digests of these proteins [9]. The purity of the Fab frawments was determined by 
immunodiffusion analysis. 

The number of antibody-forming cells  (AFC) in the spleen was determined on the seventh day after intra- 
venous immunization of rabbits with 5 .10  s sheep's  red blood cells  by the method of Jerne and Nordin [5]. The 
t i ter  of antibodies against sheep's red cel ls  was determined by the hemagglutination test .  

Complement was titrated by the method described in [11] and the resul ts  expressed in 50% hemolytic 
units (CH~o). 
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