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Production of hemagglutinins and hemoiysins is increased in rabbits immunized with sheep 's  
e ry throcytes  during regenerat ion of the l iver af ter  part ial  hepatectomy compared with intact 
animals and animals undergoing a mock operation. 

The investigation of var ious  aspects  of regenerat ion of the l iver  af ter  partial  hepatectomy has a d i -  
rect  bearing on problems in general  and applied immunology. A par t icular ly  important  aspect  is the study 
of immunological changes in the body after  hepatectomy, because immunological mechanisms are  evidently 
responsible for regulation of regenerat ion in the organ after  part ial  resect ion.  

In the investigation descr ibed below the immune response of rabbits was studied after  part ial  hepatec-  
tomy. 

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

The experimental  animals were 22 chinchilla rabbits weighing 2.3-2.5 kg. The left lobe of the l iver  
(35-40% of the total mass  of the organ) was removed f rom 8 experimental  rabbits;  7 animals underwent a 
mock hepatectomy, and no operation of any kind was per formed on 7 rabbits.  The animals of all 3 groups 
were immunized intravenously with 1 ml of a 10% suspension of sheep 's  e ry throcy tes  on the 3rd day af ter  
the operation. The 2rid injection of antigen was given after  48 h in the same dose. Immunization coincided 
with the period of maximal mitotic activity of the l iver cells [4l. 

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

The experimental  resul ts  are  given in Table 1. 

In rabbits undergoing partial  hepatectomy, a considarable increase  in intensity of the immune response 
was observed: the blood antibody level of the experimental  animals was more than 3 t imes  higher than in 
animals undergoing the mock operation and in intact rabbits;  at all periods of the investigation the difference 
was stat is t ical ly highly significant (P < 0.01-0.001). The mock operation did not stimulate production of 
hemagglutinins and hemolysins (difference between t i te rs  of antibodies not statist ically significant). In the 
hepatectomized animals ,  the blood antibody concentrat ion reached its maximum sooner;  whereas  in intact 
rabbits and rabbits  undergoing the mock operation the maximum occur red  on the l l t h  day after  the 2nd in-  
jection of antigen, in hepatectomized rabbits it occur red  on the 7th-9th day. 

Increased production of hemolysins  in partially hepatectomized rats  was also observed by Havens et 
al. [6l, but these workers  immunized the animals immediately after  the operation, which is not justified 
methodically because injection of the antigen under these c i rcumstances  was given 2 days before the maxi -  
mum of mitotic activity in the l iver of the hepatectomized ra ts  [3]. 
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TABLE 1. Blood Antibody Ti ters  of Hepatectomized and Control 
Rabbits at Various Times  af ter  Immunization with Sheep's 
Erythrocytes 

Group of animals 

4 

Day after 2nd injection of antigen 

5th [ 7th [ 9~ llth 13oh 15th 

Hemagglutinins 

Hepatectomized 
UnderKolnE mock 

hepamctomy 
Undergoing no 
operation 

13 

12 
13 

8 190 25 250 

105 ~ 512 
116 096 

Hemolysins 

21 240 

~ 512 
710 

19 470 

7 420 
6 719 

12 630 

680 
855 

7 51l 

l 024 
927 

Hepatectomized 
Undergoing mock 
hepatectomy 

Udd'er go.ing ~{o 
operation 

IC3 

88 
88 

23 470 

3 900 
4 306 

46 950 

14 140 
12 800 

51 190 

17 230 
15 610 

39 480 

17 230 
17230 

25 600 

10500 
10500 

16 600 

4 306 
3 900 

Note~ Geometr ic  mean t i te rs  of antibodies given in this table. 

It can be concluded f rom these experimental  resul ts  that increased  proliferat ion not only in the l iver ,  
but also in the lymphoid organs responsible for  production of immunoglobulins and antibodies, takes place 
in animals af ter  part ial  hepatectomy. 

The humoral  or  " immunologic" fac tor  regulating growth or regenerat ion of the l iver  after injury to 
the organ is known to be synthesized in the l iver i tself [7]. It has also been shown that the blood plasma 
of animals during the f i rs t  few hours af ter  part ial  hepatectomy, if injected into intact animals,  st imulates 
mitotic activity of the l iver  ceils  [5]. However, the specificity of action of the humoral  factor  is not abso-  
lute: af ter  part ial  hepatectomy mitotic activity is increased not only in the l iver ,  but also in the cornea,  
kidney, and sal ivary gland [1, 2, 9]. It is natural ,  therefore ,  to suggest that proliferat ion of lymphoid tissue 
in which immunoglobulins are  formed also is increased in hepatectomized animals.  This is confirmed by 
the recent  d iscovery  [8] of an increase  in the rate of DNA synthesis  in cell nuclei of lymphoid t issue af ter  
part ial  hepatectomy, with a maximum on the 3rd day after  the operation. 

L I T E R A T U R E  C I T E D  

1. A . G .  Babaeva and R. R. Tlel 'ka ,  Byull. ]~ksperim. Biol. i Med., No. 6, 90 (1968). 
2. G . A .  Vinogradova, Byull. t~ksperim. Biol. i Med., No. 11, 105 (1960). 
3. V . F .  Sidorova, Uspekhi Sovr. Biol., 57, No. 2 ,281 (1964). 
4. B. Po Solopaev, In: Regenerative P r o c e s s e s  in Ver tebrates  [in Russian],  Moscow (1959), p. 253. 
5. S . I .  Telepneva, Byull. l~ksperim. Biol. i Med., No. 4, 100 (1968). 
6. W . P .  Havens, M. E. Schlosser ,  and J. Klatchko, J. Immunol. ,  76, 46 (1956). 
7. R. MacDonald, Ao Rogers ,  and C. Pechet ,  Ann. New York Acad. Sci., 111, 70 (1963). 
8. S. Nakashima, K. Takatsu,  K. Tsukada, et al., J. Biochem. (Tokyo), 65, 177 (1969). 
9. K . E .  Paschkis ,  J. Goddard, A. Cantarow, et at.,  Proc .  Soc. Exp. Biol. (New York), 101, 184 (1959). 

1035 


