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A suspension of spleen cel ls  f r o m  intact  and uni la te ra l ly  nephrectomized mice ,  obtained in 
the l a t t e r  case 19-21 h a f t e r  the opera t ion ,  was injected into lethally i r radia ted (CBA • 
C57BL/6) F 1 mice  24 h a f t e r  i r rad ia t ion .  On the 8th day a f t e r  injection of the cel ls  the num-  
ber  of  co lony- fo rming  and p laque - fo rming  cells  in the spleen of the i r radia ted  rec ipients  was 
de te rmined .  To de te rmine  the number  of p laque- fo rming  ce l l s ,  a mixture of spleen cells  and 
sheep ' s  red cel ls  was injected into the i r radia ted  recipients~ The number  of colonies in the 
r ec ip ien t s '  spleen 19-21 h a f te r  the opera t ion e i the r  was unchanged o r  was significantly r e -  
duced.  Stimulation of the product ion of an t ibody-forming  cells was observed a t  these same  
t imes ,  and it coincided in t ime with the period of manifes ta t ion of the abil i ty of the splenic 
lymphoid cells  of the uni la te ra l ly  nephrectomized mice to induce pro l i fe ra t ion  in the kidney 
of the intact  rec ip ients .  
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P r ev ious  exper imen t s  showed that the splenic lymphoeytes  of  par t ia l ly  hepatectomized mice become 
capable  of s t imulat ing pro l i fe ra t ion  in the l i ve r  of in tact  rec ip ients  [2] at the s ame  t ime as production of 
an t ibody- forming  cel ls  in the spleen of the intact  animals  is s t imulated [1, 4]. Stimulation of the p roduc-  
tion of an t ibody- forming  cel ls  synthes iz ing antibodies against  sheep ' s  red cel ls  did not co r r e l a t e  with the 
change in the number  of s t e m  cel ls  in the spleen of pa r t i a l ly  hepatectomized mice .  Splenic lymphocytes  
of  uni la te ra l ly  nephrec tomized  mice  19-21 h a f te r  the opera t ion are  also known to have marked  abili ty to 
s t imula te  p ro l i f e ra t ion  in the kidney of intact  recipients  [3]. 

The next  s tep was to d i s cove r  to what  extent  the changes in the cell  composi t ion and function of the 
spleen in exper imen t s  with compensa to ry  hyper t rophy  of the kidney follow the s ame  pa t te rn  as those d i s -  
covered  in exper imen t s  with regenera t ion  of the l iver~ Accordingly the number  of ant ibody-producing and 
co lony- fo rming  cel ls  o r  units (C FUs) in the spleen of un i la te ra l ly  nephrec tomized mice was studied 19- 
21 h a f t e r  the opera t ion ,  at  the t ime of g r ea t e s t  s t imulat ing act ivi ty  of the splenic lymphocytes .  

EXPERIMENTAL METHOD 

The experimental animals were 119 male (CBA • C57BL/6) Fi mice from the Stolbovaya nursery Of 
the Academy of Medical Sciences of the USSRo 

The donor mice were sacrificed 19-21 h after unilateral nephreetomy~ A cell suspension was pre- 
pared from the spleen of 3-7 nephrectomized mice (experimental group) or of intact animals and mice 
undergoing a mock operation (control group). The spleen cells were injected intravenously into the 
lethally irradiated reeipiemts 24 h after irradiation. The recipients were irradiated on the Stebel' 3A 
apparatus in a dose of 900 R (dose rate 900 R/rain; LDi00/13). To determine the number of C FUs, spleen cells were 
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T A B L E  1. N u m b e r  of  Co lon ie s  and A n t i b o d y - F o r m i n g  C e l l s  in the 
Sp leen  o f  I r r a d i a t e d  Mice  R e c e i v i n g  an  In j ec t i on  of  Sp leen  Ce l l s  O b -  
t a ined  f r o m  (CBA • C57BL/6)  F 1 Mice  19-21 h a f t e r  U n i l a t e r a l  N e -  
p h r e c t o m y  (M �9 m) 

Groupof ' ~INo. ol d~z . 
recipients l~ ]mlce  

Control 
Control (suspension from 
donors undergoing mock 
operation) 

Number of 
colonies 
in spleen 

8,9m 1,4 lO 

2 

6,8"+" 1,2 
4,7• 

0,28 
0,003 

I 
No. of 
mice 

Number of 
plaques 

Not determined 

n , ,  1 

N , ,  Experimental 

Control 2 7 12,0• 1,3 --  7 1730---+446 
Experimental 9 11,i• 20 7750--600 3,0001 

Not determined Control 
Control (suspension ~om 
donors undergoing 
mock operation) 

3117-----180 

29634323 

8 

i0 0.1 

i n j e c t e d  in a dose  of  1 x 106. On the 8th day  a f t e r  i n j e c t i o n  of  the c e l l s  the n u m b e r  of  c o l o n i e s  in the r e -  
c i p i e n t s '  s p l e e n  was  d e t e r m i n e d  by  the method  of  T i l l  and McCul loch  [6]. To d e t e r m i n e  the n u m b e r  of 
a n t i b o d y - f o r m i n g  c e l l s ,  s p l e e n  c e l l s  of  u n i l a t e r a l l y  n e p h r e c t o m i z e d  m i c e  w e r e  in jec ted  into the r e c i p i e n t s  
in  a dose  of  1 • 107 mixed  wi th  2 x 108 s h e e p ' s  r e d  c e l l s .  The r e c i p i e n t s  w e r e  k i l l ed  on the 8th day  and 
the n u m b e r  of  p l a q u e - f o r m i n g  c e l l s  in the  s p l e e n  d e t e r m i n e d  by J e r n e ' s  method  [5]. I r r a d i a t e d  m i c e  i n -  
j e c t e d  wi th  s p l e e n  c e l l s  of  i n t a c t  m i c e  o r  m i c e  u n d e r g o i n g  the m o c k  o p e r a t i o n ,  mixed  wi th  s h e e p ' s  r e d  c e l l s ,  
a c t ed  a s  the c o n t r o l .  The n u m b e r  of  spon taneous  c o l o n i e s  of  h e m a t o p o i e t i c  c e l l s  in the s p l e e n  of  i r r a d i a t e d  
m i c e  r e c e i v i n g  no i n j ec t i ons  a v e r a g e d  0 .4 .  

The s i g n i f i c a n c e  of d i f f e r e n c e s  b e t w e e n  the n u m e r i c a l  va lue s  was  d e t e r m i n e d  by  the F i s h e r - S t u d e n t  
m e t h o d .  

EXPERIMENTAL RESULTS 

The results of the calculation showed that the properties of the lymphoeytes in the spleen changed 
during compensatory hypertrophy of the kidney (Table i) o This change was clearly revealed 19-21 h after 
unilateral nephreetotny. The number of antibody-forming cells in the spleen of the recipients receiving a 
suspension of spleen ceils of unilaterally nephrectomized donors mixed with sheep's red cells was more 
than four times greater than in the control (P = 0.0001). The question whether any operation might be 
followed by changes of this type in the properties of the lymphoeytes had next to be considered. A special 
series of experiments showed that the mock operation did not give rise to any significant changes in the 
antibody-forming capacity of the mouse spleen 19-21 h after trauma. The number of antibody-forming 
cells in the recipients of the suspension of spleen cells from mice undergoing the mock nephrectomy was 
virtually indistinguishable from their number in the recipients of a suspension of spleen cells from intact 
mice (Table I, Expto No. 3). 

The changes in the number of stem cells in the spleen of the unilaterally nephrectemized mice varied 
in type. In one experiment the number of stem cells in recipients of the spleen cells of the nephrectomized 
mice did not differ significantly from the control, but in another experiment it was significantly lower than 
in the control recipients (P = 0.003). On the whole the changes in the number both of antibody-forming 
cells and of stem cells in the spleen of the animals after unitateral nephrectemy were similar with the 
changes observed in the corresponding experiments in which partially hepatectomized mice were used as 
donors [i, 4]~ The operation on the kidney, like the operation on the liver, was accompanied by an increase 
in the antibody-forming capacity of the spleen in response to injection of sheep's red cells at times after 
the operation at which the ability of the spleen cells of mice undergoing the operation to stimulate prolifer- 
ative processes in intact recipients is increased. Just as after the operation on the liver, no correlation 
could be detected between the ability of the lymphocytes to transmit "regeneration information" and the 
change in the number of stem cells in the spleen of the unilaterally nephrectomized animals. 
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Since the mock opera t ion caused no change in the ant ibody-forming p rope r t i e s  of the spleen,  r emova l  
of  the t issue of an organ  mus t  the re fore  s t imulate  this specif ic  action of the antigen (sheep 's  red cel ls) .  

1o 

2. 

3o 
4. 

50 

6~ 

LITERATURE CITED 

A. Go Babaeva ,  N~ YUo Alekseeva ,  So S. Gambarov ,  and I~ No Golovist ikov, Byull. ]~ksperim. Biol. i 
Med., No. 8, 106 (1973)o 
A. Go Babaeva ,  N. Ao Krask ina ,  and Lo Do Kiozner ,  Tsi tologiya,  No. 12, 1511 (1969). 
A. G~ Babaeva ,  N. Ao Krask ina ,  and Lo D~ Kiozner ,  Byull. t~ksperimo Biol. i Med., No. 2, 78 (1973). 
So So Gambarov ,  Ao G. Babaeva,  and N. Yu. Alekseeva ,  Byull. t~ksperim. Biol. i Medo, No~ 12, 51 
(1973)~ 
No K. Je rne  and A. Ao Nordin,  Science,  140, 405 (1963)o 
J~ E. Till and E. A. McCulloch, Radiato Reso, 1_.~4, 213 {1961)o 

1039 


