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The p r i m a r y  immune response in rabbits was investigated after  simultaneous injection of 
antigen and the blood serum of par t ia l ly  hepatectomized homologous donors, obtained 1 and 
2 h af ter  the operation. The serum of par t ia l ly  hepatectomized rabbits was shown to s t imu-  
late antibody production, as ref lected in an increase  in the number of ant ibody-forming ceils 
in the recipients '  spleen, elevation of the blood antibody level, and accelerat ion of the r e -  
placement of synthesis of antibodies of the 19S (IgM) type by that of 7S (IgG)-  antibodies. 
The stimulating effect of the serum obtained 2 h after the operation was s t ronger  than that of 
the analogous serum taken 1 h af ter  hepatectomy. 

The authors have shown previously  that the blood serum of par t ia l ly  hepatectomized rabbits, taken 4, 
7, and 24 h after  the operation, st imulates antibody formation [1]. 

In the investigation descr ibed below, the action of rabbit  se rum taken in the ear ly  postoperat ive period 
after  par t ia l  hepatectomy on the immune response was studied. 

EXPERIMENTAL METHOD 

Chinchilla rabbits weighing 2-2.3 kg were used. The left lobe of the liver (35-40% of the total mass 
of the organ) was removed from the donor animals, which were exsanguinated 1 and 2 h after the operation. 

TABLE 1. Ti ters  of Hemagglutinins (log2) in Rabbits af ter  Single 
Injection of Sheep's  E ry throcytes  Combined with Homologous Serum 

g a o~ ,~ ~ Days after injection of antigen 

~,'~ 0"~ 3-rd 7-th ll-th ts-th 19-th 23-rd 

1 6 

2 6 

3 5 

4 5 

5 5 

3,20-+0,31 
(o) 

3,30-+0,33 
(o) 

2,40-+0,24 
(o) 

2.40-+0,24 
(0) 

2,60-+0,24 
(0) 

8,17-+0,17 
(4,00-+0,00) 
9,00-+0,26 
(4,30-+0,21) 
5,00-+0,63 

(0) 
4,80-+0,37 

(0) 
6,60-+0,24 

(0) 

7,50-+0,29 
(4,75--+0,25) 
8,25-+0,25 
(4,75--0,25) 
4,70-+0,33 

(< 4,00) 
4,30-+0,33 

(<4,00) 
6,30-+0,33 
(4,00---+0,00) 

6,75-+0,25 
(5,50-+0,29) 
7,25-+0,25 
(5,75-+0,25) 
4,70-+0,33 
(4,00--+0,00) 
4,30-+0,33 
(4,00-+0,00) 
6,00-+0,00 
(4,30-+0,33) 

6,75--~0,25 
(5,75-+0,25) 
7,00---+0,00 
(6,25--0,25) 
4,70-----0,33 
(4,30-----0,33) 
4,30-+0,33 
(4,30-+0,33) 
6,00----- 0,00 
(5,00• 

6,50-0,29 
(6,00-+0,00) 
6,75-+0,25 
(6,50---0,29) 
4,30-+0,33 
(4,00-+0,00) 
4,00-+0,00 
(4,00~0,00) 
5.00-----0,00 
(4,70-+0,33) 

Note. Ti ters  (log 2) of 7S (IgG)-antibodies given in parentheses .  
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Fig. 1. Stimulating effect of s e r u m  
of pa r t i a l ly  hepa tec tomized  rabbi t s  
plot ted against  t ime  af ter  operat ion.  
Ordinate,  pe rcen tage  st imulat ion.  
Absc i ssa ,  t ime  a f t e r  opera t ion  (in h). 
Level  of immune  response  to antigen 
and no rma l  rabbi t  s e r u m  taken as  
zoo%. 

The antibody concentrat ion in the rec ip ien t s '  blood was de te rmined  
by the hemagglut inat ion tes t  in the OX-603 m i c r o t i t r a t o r  of the 
Takachi  sys tem.  The IgM-ant ibodies  we re  inact ivated with 0.2 M 
2-mercap toe thano l  solution, pH 7.3 [2]. Some a~imals  we re  s a c r i -  
f iced on the 7th day of the exper iment  so that  the number  of ant i -  
body- fo rming  cel ls  in the spleen could be  de te rmined  [3]. 

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

Simultaneously with the antigen (1 m120~o suspension of 
sheep ' s  e ry throcytes ) ,  rabbi ts  r ece ived  an injection of 5 ml of the 
s e r u m  of pa r t i a l ly  hepatec tomized  rabbi t s  obtained 1 h (group 1) 
and 2 h (group 2) af ter  the operat ion,  no rmal  rabbit  s e r u m  (group 
3), or  the s e r u m  of rabbi t s  undergoing a mock operat ion (group 4). 
The animals  of group 5 rece ived  only antigen in physiological  
sal ine (Table 1). 

The highest  t i ter  of hemagglutinins,  s tar t ing  f r o m  the 7th day 
a f t e r  injection of antigen, was  found in the rabbi t s  rece iv ing  the 
s e r u m  of pa r t i a l ly  hepa tec tomized  donors.  Serum taken 2 h a f te r  
the opera t ion was  m o r e  ac t ive  than that obtained 1 h a f t e r  hepatec-  

tomy.  The dif ference between the t i t e r s  of these  an imals  and of the an imals  receiving antigen in physiologi-  
cal  sal ine alone was  s ta t i s t i ca l ly  highly significant.  

It must  be emphas ized  that the s e rum of the par t i a l ly  hepa tec tomized  donors  brought  about a more  
rapid  r ep lacemen t  of the synthes is  of 19S (IgM)-hemagglutinins by that of  7S (IgG)-antibodies (Table 1). 

The r e su l t s  of de te rmina t ion  of the number  of ant ibody-forming ce l l s  in the spleen of the rec ip ien ts  
(845 =~19 and 1125 :L27 p e r  106 spleen ce l l s  r e spec t ive ly  in groups  1 and 2, and 258 ~:7,250 ~-11, and 349 =~15 
r e spec t ive ly  in the th ree  control  groups) ag reed  complete ly  with the r e su l t s  of the sero logica l  analys is  
given above. They indicate that the i nc r ea s e  in antibody t i t e r  resul t ing f rom admin is t ra t ion  of the s e rum of 
pa r t i a l ly  hepa tec tomized  homologous donors was  due to i ts  s t imulat ing action on antibody format ion.  

By using the r e s u l t s  given in Table 1 and those of the invest igat ions published prev ious ly  [1] a curve 
was  plot ted to show how the st imulat ing effect of the s e rum of the hepatec tomized  donors  depends on the 
t ime  elapsing a f t e r  the opera t ion  (Fig. 1). Maximal  values  of the antibody t i t e r s  obse rved  in all  cases  on 
the 7th day a f te r  immuniza t ion  w e r e  used  to plot the curve.  The t i t e r  of hemagglut inins in rabbi ts  receiving 
antigen toge ther  with n o r m a l  rabbi t  s e r u m  was  taken as the initial level .  It is  evident that during the f i r s t  
4 h a f te r  hepa tec tomy the concentrat ion of the s t imulat ing fac tor  in the s e r u m  i n c r e a s e s  exponentially, a f te r  
which i ts  concentra t ion fal ls  sharply,  and r ema ins  at a low level  for  at l eas t  17 h a f t e r  the operat ion.  
Bear ing  in mind these  dynamics  of the s t imulat ing action of the se rum,  the exis tence  of at l ea s t  2 act ive f ac to r s  
can be postulated,  one of them inact ivated o r  exc re ted  f r o m  the body rapidly,  w h e r e a s  the second (present  
in lower  concentrat ion or  pos se s s ing  lower  activity) p e r s i s t s  in the blood s t r e a m  for  a longer  period.  
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