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Transplantat ion of splenic lymphocytes  of unilateral ly nephrec tomizedCC57Br  and C57B1 
mice to intact syngeneic recipients  led to an increase  in prol i fera t ive  activity of the tubular 
epithelium of the kidneys and ret iculo-endothel ia l  cells  of the l iver  after 49- 50 h. Lympho-  
cytes of intact  mice  and of mice  undergoing resec t ion  of the kidney did not possess  s t imulat -  
ing p roper t i es .  

The wr i t e r s  showed previously [1, 2] that t ransplantat ion of splenic lymphocytes  of part ial ly hepa- 
tec tomized mice into intact  syngeneic recipients  led to an inc rease  in mitotic activity in the hepatocytes 
and ret iculo-endothel ial  cel ls .  

To analyze the changes in the p roper t i es  of the lymphocytes  taken f rom animals undergoing the op- 
erat ion it was essential ,  f i rs t ,  to d iscover  whether the lymphocytes  become capable of inducing increased  
mitotic activity only af ter  the operat ion on the l iver  or  whether s imi lar  changes are  observed  after  exten- 
sive resec t ion  of other  organs;  second ' to d iscover  whether the action of lymphocytes  on the pro l i fe ra t ive  
activity of  the rec ip ien t ' s  organs  is o rgan-spec i f ic .  

To answer  these questions an investigation was ca r r i ed  out to determine how the transplantat ion of 
lymphocytes  obtained f rom animals after  removal  or  resect ion of the kidney is ref lected in the p ro l i fe ra -  
tive activity in the l iver  and kidney by compar ison  with the effect observed in animals undergoing part ial  
hepatectomy.  

EXPERIMENTAL METHOD 

The experimental  animals consis ted of 120 male mice of line CC57Br with a mean weight of 19 g 
(series I) and 95 male mice of line C57B1 with a mean weight of 21 g (series II and III). Either the whole 
of one kidney or  a small  par t  of its convex surface (along the long axis) was removed  f rom the group of 
mice which subsequently acted as donors of lymphoeytes .  The donors of se r i e s  I were  killed 17-19 h af ter  
the operation and those of se r ies  II and III 19-21 h af ter  the operat ion with ch loroform vapor  and suspen-  
sions of their  spleen cells  were p repared  in medium No. 199 for  intravenous injection into intact syngeneie 
recipients  [3] in doses of 80 million cells  per  recipient  of se r ies  I and 62 million cells  per  recipient  of 
ser ies  II and III. The recipients  of se r ies  I and II were autopsied 49-50 h, and those of se r i e s  III 73 h after  
the injection, at 8-10 A.M., af ter  receiving a p re l iminary  (2 h beforehand in se r i e s  I and 4 h beforehand in 
ser ies  II and III) injection of colcemid in a dose of 5 mg/kg .  Intact  mice and recipients  of splenic ]ympho- 
cytes f rom intact mice were used as the controls .  The mitotic activity was determined by the method used 
previously  [1, 2]. The numer ica l  resul ts  were subjected to s tat is t ical  analysis  by the Fisher-Student  method. 
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T A B L E  1. Mi to t i c  A c t i v i t y  of Kidney  and L i v e r  of Mice  R e c e i v i n g  
L y m p h o c y t e s  

Series Group 
of ~iee 

I Control 

Bxptl. 

gxptl, 
I] Intact 

Control 

Expt/, 

III Intact 
Control 

I gxpfl. 

Character of op- 
eration on donor 

Unilateral nephrec- 
tomy 

Resection of the kid- 
ney 

Jnilateral nephrec-+, 
tomy 

Jnilateral nephrec-, 
tomy 

t~ Mitotic index of recipient's cells, 
Voo (M ~ m) 

'~ Itubular epi- I ~,e~a*~ I reticulo- 
r ~  . t ~  F L u -  0 " 

17 

17 

17 
10 
11 

1 

0, 15+-0,05 

0,52-t-0, 14 

0,26_0,11 
0,15• 
0,22_+0,08 

0,47+-0,12 

0,22___0,06 
0,14• 

0,3l___O,11 

0,32• 

0,35• 

0,22+__0,09 
0,30___0,13 
0,28+_0, 17 

0,37• 

0,29+_0,10 
0,14+_0,05 

0,09-t-0,03 

3,50• 

5,53• 

2, 16+0,40 
3,29• 
3,70_1,09 

6,45• 

0,69• 
1,02+_0,56 

2 , 0 0 _ 0 , 8 0  

T A B L E  2. R e l a t i v e  I n c r e a s e  in P r o l i f e r a t i v e  A c t i v i t y  of L i v e r  and 
Kidney  C e l l s  in R e c i p i e n t s  of L y m p h o c y t e s  

Group of animals 

Recipients of lymphocytes of par- 
tially hepatectomized mice 

Recipients of lymphocytes of 
unilaterally nephrectomized 
mice . . - �9 " 

The same . . . . . . . . . . .  

Increase in mitotic activity (in percent of 
control) 

epithelium 

385* 155 

158" 346* 
192 320* 

liver 

epithelium reticulo- 
endotheliurr 

328* 

109 
159 

kidney 
reticulo- 
eadothelium 

184" 

190 

* D i f f e r e n c e s  s i g n i f i c a n t .  

EXPERIMENTAL RESULTS 

The results of determination of the mitotic activity of the lymphocytes in the kidney and liver of the 
recipient mice are given in Table I. From 49 to 50 h after transplantation the tubular epithelium of the 
recipients' kidney responded to the injection of lymphocytes of the unilaterally nephrectomized mice by a 
significant increase in proliferative activity (P= 0.01). Its mitotic index (MI) was more than three times 
higher than MI of the tubular epithelium of the control recipients receiving a suspension of lymphocytes 
from intact mice (series I) and in intact animals (series II). Virtually no mitoses were present in the con- 
nective-tissue cells of the kidney of the experimental and control animals of series I, while in the mice of 
series II the increase in mitotic activity was not significant. 

The number of dividing cells in the tubular epithelium 73 h after transplantation was down to the con- 

trol level. 

The mitotic index of the hepatocytes of the recipients 49-50 h after transplantation was unchanged 
under the influence of the lymphocytes of the unilaterally nephrectomized animals, but after 73 h it was 
significantly reduced (P= 0.001) by comparison with the intact animals (Table I). The reticulo-endothelial 
cells of the recipient's liver responded to this procedure by a small increase (P= 0.03) in the number of 
mitoses both 49-50 h and 73 h after transplantation (series I and If) by comparison with the intact mice 
( s e r i e s  III) and c o n t r o l  r e c i p i e n t s ,  i n j e c t e d  with l y m p h o c y t e s  of i n t a c t  m i c e  ( s e r i e s  I).  Consequen t ly ,  un i -  
l a t e r a l  n e p h r e c t o m y  m o d i f i e s  the  p r o p e r t i e s  of the  l y m p h o c y t e s ;  t hey  c a u s e  an i n c r e a s e  in the  i n t e n s i t y  of  
p r o l i f e r a t i o n  of the  t u b u l a r  e p i t h e l i u m  and r e t i c u l o - e n d o t h e l i a l  c e l l s  of the  l i v e r  in the r e c i p i e n t .  The a b -  
s e n c e  of any i n c r e a s e  in  the  i n t e n s i t y  of p r o l i f e r a t i o n  in the  l i v e r  c e l l s  shows  tha t  ] y m p h o c y t e s  do not  a c -  
q u i r e  the  a b i l i t y  to  s t i m u l a t e  the  m i t o t i c  a c t i v i t y  of  t h e s e  c e l l s  u n d e r  the  i n f luence  of u n i l a t e r a l  n e p h r e c t o m y .  
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The r e su l t s  obtained by counting the number  of m i to se s  in the l i ve r  and kidneys of rec ip ien ts  of the 
lymphocytes  f r o m  uni la te ra l ly  nephrec tomized  mice  a re  c o m p a r e d  in Table 2 with the changes d i scovered  
p rev ious ly  [1, 2] in the mi to t ic  act ivi ty in the l i ve r  and kidneys of rec ip ien ts  of lymphocy tes  f rom par t i a l ly  
hep tec tomized  mice .  It  will be c l e a r  f r o m  Fig. 2 that the action of the lymphocytes  at the t imes  studied 
exhibited definite, but not absolute,  organ speci f ic i ty .  

In expe r imen t s  in which lymphocytes  we re  t ransp lan ted  f r o m  an imals  undergoing opera t ion  on the 
l ive r ,  the i nc rea se  in in tensi ty  of p ro l i f e r a t i ve  act ivi ty  affected mainly  the r ec ip ien t s '  l i v e r  ce l l s .  Some 
inc r ea se  in mitot ic  act ivi ty was obse rved  in connec t ive - t i s sue  ce l l s  of the kidneys,  but the speci f ic  rena l  
t i s sue  did not r e spond  by any signif icant  changes  in i t s  mitot ic  index to the inject ion of lymphocy tes  f r o m  
par t i a l ly  hep tec tomized  donors .  Converse ly ,  when lymphocytes  f r o m  uni la te ra l ly  nephrec tomized  mice  
were  injected,  the i n c r e a s e  in p ro l i f e ra t ive  ac t iv i ty  affected chiefly the kidney t i ssue ,  as was found in two 
expe r imen t s .  

The study of mi to t ic  act iv i ty  of the l i v e r  and kidneys of the rec ip ien ts  injected with a suspens ion of lympho-  
cytes  f r o m  mice  undergoing r e sec t ion  of a smal l  a r e a  of the kidney ( se r ies  I) showed that under  these  ex~ 
pe r imen ta l  conditions the phenomenon of i n c r e a s e d  p ro l i f e r a t ive  act ivi ty was not observed .  The injected 
lymphocytes  caused  no signif icant  changes  in the mitot ic  index e i ther  of the tubular  epi thel ium of the r e -  
c ip ien t ' s  kidneys or  the re t icu lo-endothe l ia l  and other  cel ls  of the l ive r  (Table 1). 

The r e su l t s  of these  expe r imen t s  can be s u m m a r i z e d  by saying that  uni la tera l  nephrec tomy,  l ike p a r -  
tial hepatectomy, modi f ies  the p r o p e r t i e s  of the lymphocytes ,  as a r e su l t  of which they become capable  of 
s t imulat ing the p ro l i f e r a t ive  act ivi ty  of the tubular  epi thel ium of the r ec ip i en t ' s  kidney and the re t i eu lo -  
endothelial  ce l l s  of the r e c i p i e n t ' s  l ive r .  The ability of lymphocytes  f r o m  an animal  undergoing an o p e r a -  
tion to induce i n c r e a s e d  p ro l i fe ra t ion  is to a cons iderab le  extent o rgan- spec i f i c .  
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