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Transplantation of living spleen cells of partially hepatectomized mice into intact syngenic recipients 
caused stimulation of the proliferative activity of the hepatocytes and reticulo-endothelial cells of the liver. 
This phenomenon was not reproduced when living spleen cells of intact mice or killed spleen cells of hepa- 
tectomized mice were transplanted. The fraction of small lymphocytes obtained from. the spleen of the he- 
patectomized mice preserved these stimulating propert ies .  

The role of lymphocytes in reparative regeneration has not yet been adequately studied. Experimen- 
tally induced hypoplasia of the lymphoid system has been shown to be accompanied by inhibition of regenera-  
tion of the internal organs, notably of the liver [6-9]. Observations have been made showing that the degree 
of inhibition of liver regeneration is directly proportional to the lymphocytopenia developing in the experi- 
mental animals {6]. However, it is not yet clear whether this inhibition of regeneration is caused by changes 
in the lymphoid tissue or  by other factors. 

Fig. 1. Stimulation of mitotic activity in hepatocytes of rec i -  
pients after transplantation of suspension of spleen cells from 
partially hepateetomized donors. Hematoxylin-eosin, 630 x.  
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TABLE 1. Mitotic Index of :Ret iculo-Endothel ia l  Cells of L i v e r  of Recipient  Mice 43-45 h af-  
te r  Transplanta t ion  of Lymphocytes  of Par t ia l ly  Hepatee tomized Donor Mice 

Group of an imals  

Control 
Recipients  of l iving spleen 

cel ls  of intact  mice  . . . . . .  
Recipients  of killed spleen 

cel ls  of hepa tec tomized  
m i c e  . . . . . . . . . . . . . . . . .  

Recipients  of l iving spleen 
cel ls  of hepa tec tomized  
mice  . . . . .  . . . . . . . . . . .  

Recipients  Of f rac t ion  of smal l  
lymphocytes  obtained f r o m  
spleen of hepatec tomized  
mice ................. 

Donor in t e r -  
val 

17 

17 

17 

Number  of 
rec ip ien ts  

24 

28 

12 

22 

14 

Mean mitot ic  
index (in %) 

0.56 

0.74 

0.81 

3.00 

2.43 

95% Confidence 
interval  

0.41,0.71 

0:39-1.09 

0.62-1.00 

2.35-3.65 

1.67-3.19 

o l.g 

"~ I I I I I 

17 2~ 28 t,,# 
Donor intervaI (in h) 

Fig. 2. Changes in mi to t ic  index of 
re t icu lo-endothe l ia l  ce l ls  of  l iver  in 
rec ip ien ts  43-45 h a f te r  t r ansp lan ta -  
tion of lymphocytes  of pa r t i a l ly  hepa -  
t ec tomized  donors  as a function of 
the t ime in terva l  between opera t ion 
and sac r i f i ce  (donor interval) .  
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Fig. 3. Mitotic index of r e -  
t iculo-endothel ia l  ce l ls  and 
connec t ive - t i s sue  cel ls  of 
l iver  (A) and kidney (13) of 
contro l  (a) and e x p e r i m e n -  
tal (b) mice .  

The object  of the p re sen t  invest igat ion was to study: 1) 
whether  the p rope r t i e s  of the lymphoid cel ls  a r e  modified during 
l iver  r egenera t ion ,  and 2) whether  p ro l i f e ra t ive  p r o c e s s e s  can 
be induced in the l ive r  of intact  an imals  by t ransplanta t ion  of 
lymphocytes  f rom par t i a l ly  hepatec tomized donor into these 
animals .  

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

Exper imen t s  were  c a r r i e d  out on 330 male  mice  of lines 
CC57Br,  CC57Wt, and CBA, weighing 17-23 g. Two- th i rds  of 
the l iver  was r e m o v e d  f r o m  the group of mice  se rv ing  as future  
donors  of lymphocytes  by the method of Higgins and Anderson 
[10]. The hepa tec tomized  mice  were  sac r i f i ced  2, 4, 17, 26, and 
48 h af ter  the opera t ion (the donor interval)  by means  of ch loro-  
f o r m  vapor ,  and a suspension of spleen cel ls  was p r epa red  in 
med ium No. 199 [2, 3] and t ransplanted  in t ravenously  into intact  
syngenic rec ip ien t s  in a dose of 80 mil l ion cel ls  per  animal .  The 
rec ip ien t s  were  autopsied 43-43 h af ter  t ransplanta t ion ,  always 
at 7-8 A.M. One group of rec ip ien ts  r ece ived  an injection of 
co lcemide  in a dose of 5 m g / k g  body weight 4 h before  sac r i f i ce .  
The l ive r  and kidney w e r e  taken for  his tological  examinat ion.  
Mitotic act ivi ty was de te rmined  as desc r ibed  prev ious ly  [1] in 
7500 l iver  ce l l s ,  13,000tubular epithelial  ce l l s  of the kidney, and 
4000 re t icu lo-endothe l ia l  ce l ls  of the l iver  and connec t ive - t i s sue  
cel ls  of the kidney. The mi to t ic  index was e x p r e s s e d  in p romi l l e .  
The numer i ca l  r e su l t s  were  subjected to s ta t i s t i ca l  analys is  by 
the F i s h e r -  Student method.  

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

Determina t ion  of the mitot ic  index of the l iver  cel ls  showed 
s t imulat ion of cell  divis ion of the hepatocytes  (Fig. 1) and r e t i cu -  
lo-end0thel ia l  ce l ls  (Tables 1 and 2) in the rec ip ien ts  43-45 h 
af ter  injection of lymphoid cel ls  of par t ia l ly  hepa tec tomized  do- 
nors .  

789 



TABLE 2. 
Lymphocytes  of Par t ia l ly  He] 

Mitotic Index of Hepatocytes  of Recipient  Mice 48 h af ter  Transplanta t ion  of 
mtectomized Mice and 4 h af ter  Injection of Colcemide 

Group of animals  

C o n t r o l . . . .  . . . . . . . .  
Recipients  Of living spleen 

cel ls  of intact  m i c e . . .  
Recipients  of l iving spleen 

cel ls  of hepatec tomized 
mice  . . . . . . . . . . . . . .  

The s ame  . . . . . . . . . . . .  

Donor in terval  

2 

17 

Number  of 
rec ip ien ts  

Mean mitot ic  
index (in %) 

13 

11 

13 
15 

4.78 

3.88 

10.30 
12.76 

957o Conf. 
in terva l  

1.40-8.20 

1.67-5.03 

3.49-16.84 
6.74-18.80 

As Table 1 shows,  living lymphoeytes  of intact  donors  and spleen cel ls  f r o m  hepatec tomized donors  
killed by f reez ing  three  t imes  to -70  ~ d~) not pos ses s  these s t imulant  p r o p e r t i e s .  This fact  indicates that 
1) lymphocytes  acquire  s t imulant  p rope r t i e s  as a r e su l t  of ce r t a in  changes produced by par t ia l  hepatec tomy,  
and 2) the observed  s t imulat ion of p ro l i fe ra t ive  p r o c e s s e s  in the l iver  is a function of living lymphocytes .  

The fact  will be noted that the f rac t ion  of smal l  lymphocytes  obtained f rom the spleen of p a r t i a l l y h e p a -  
�9 t ec tomized  donors  comple te ly  re ta ins  its abil i ty to s t imulate  p ro l i fe ra t ive  p r o c e s s e s  in the l iver .  It may  
be a s sumed  that the s t imulant  p rope r t i e s  belong in fact  to the lymphocytes .  

The study of the dynamics  of changes in the p rope r t i e s  of the spleen cel ls  following par t ia l  hepatec to-  
my showed that the  lymphocytes  became  capable  of s t imulat ing cell division ve ry  soon af ter  the operat ion.  
A marked  inc rease  in the intensity of p ro l i fe ra t ion  in the hepa tocytes ,  for  instance,  was observed  in r e c i -  
pients  following~transplantation of iymphocytes  f rom a donor sac r i f i ced  2 h a f te r  par t ia l  hepatec tomy (Table 2). 

Spleen cel ls  taken f rom donors  4 and 17 h af ter  par t ia l  hepa tec tomy showed the s t ronges t  s t imulant  
act ivi ty re la t ive  to the re t iculo-endothel ia l  cel ls .  This p rope r ty  became  weaker  26 h af ter  the opera t ion 
and d i sappeared  a lmos t  complete ly  48 h the rea f t e r  (Fig. 2). In other  words ,  the s t imulant  p rope r t i e s  were  
grea t ly  reduced in donors  of lymphocytes  sacr i f iced  at a t ime when, according to the l i t e r a tu re ,  in tens i f ica-  
tion of synthetic p r o c e s s e s  and an inc rease  in the number  of mi to ses  in the par t ia l ly  ext i rpated l iver  a re  
obse rved  [5].  

The r e sponse  of the rec ip ien t  to t ransplanta t ion of donor ' s  lymphocytes  was cha rac t e r i zed  by only 
par t ia l  organ specif ic i ty ,  for  a significant i nc rease  in the mitot ic  index was obse rved  a lso  in the connect ive-  
t i ssue cel ls  of the r ec ip i en t ' s  kidney. Never the le s s ,  this i nc rea se  was much  s m a l l e r  than that observed  in 
the re t icu lo-endothe l ia l  cel ls  of the l iver  (Fig. 3). 

These r e su l t s  may  be s u m m a r i z e d  by stat ing that the t ransplanta t ion  of lymphocytes  f rom par t ia l ly  
hepatec tomized  an imals  into an intact rec ip ien t  s t imula tes  p ro l i f e ra t ive  act ivi ty of the l ive r  cel ls  in the r e -  
cipient; The abili ty of lymphocytes  to t raf ismit  these changes develops ea r ly .  The mechan i sm of the s t imu-  
lant action of lymphocytes  on the Kupffer cel ls  hepatocytes  of the r ec ip i en t ' s  l iver  have not yet  been ex-  
plained. 

It may  be postulated that the donor ' s  lymphocytes ,  having acquired cer ta in  new p rope r t i e s ,  a re  them-  
se lves  t r a n s f o r m e d  into Kupffer cel ls .  This hypothesis  as r ega rd s  the hepatocytes  s eems  to be improbable .  
The possibi l i ty  l ikewise is not ruled out that lymphocytes  t r ansmi t  informat ion to the l iver  cel ls  in some 
manner  as yet  unknown along the l ines of the t r ansmis s ion  of immunologic  informat ion.  The poss ibi l i ty  of 
t r a n s m i s s i o n  of immunologic  information by the lymphocytes  of an immune donor to the lymphocytes  of a 
nonimmune rec ip ien t  has been demons t ra ted  exper imenta l ly  by Fontalin and c o - w o r k e r s  [4]. 

The r e su l t s  obtained significantly broaden  the exist ing views rega rd ing  the abil i ty of lymphocytes  to 
r e ce ive  and t r ansmi t  informat ion and they give conclusive evidence of their  par t ic ipat ion in the regulat ion 
of r egenera t ion  of the l iver .  
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