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P rev ious  invest igat ions  have shown that  the spleen is capable  of r egenera t ion  a f t e r  r e sec t ion  of a 
cons iderable  propor t ion  of its t i s sue  [1, 2]. It  has  not been finally es tab l i shed  f r o m  which ce l l s  this o rgan  
r e g e n e r a t e s - w h e t h e r  by pro l i fe ra t ion  of ce i l s  of  the res idual  par t  of the spleen or  whether  by division of 
ce l l s  migra t ing  to the organ  f r o m  the pe r iphe ra l  blood and o ther  hemopoie t ic  organs .  

Expe r imen t s  on parabionts  have shown that the c h r o m o s o m e - l a b e l e d  cel ls  of one pa r tne r  can be 
found in the hemopoie t ic  o rgans  of  the o ther  pa r t ne r  (spleen,  bone mar row ,  lymph glands, and thymus) [6]. 
Metaphase  pla tes  with m a r k e r s  can be detected in the r ec ip i en t ' s  t i s sues  a f t e r  t ransplanta t ion  of labeled 
bone m a r r o w  [3] or  spleen [4] ce l l s .  The r e su l t s  of these  invest igat ions show that  ce l l s  c i rcu la t ing  in the 
blood s t r e a m  in r epa ra t i ve  r egene ra t ion  of the spleen was studied.  

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

Mice of lines CBA and CBA-T6T6 were  used in the exper iment .  P a r a b i o s i s  was achieved by joining 
mice  of different  l ines (aged 1.5 months) by means  of a sk in -musc l e -body  cavi ty  anas tomos i s .  Two- th i rds  
of the spleen was r e s e c t e d  f r o m  the CBA mice  at  opera t ion.  Three  pa i r s  of mice  were  sac r i f i ced  th ree  
days a f t e r  the operat ion,  and one pa i r  each 8, 17, and 20 days a f te r .  Marke r  was found in the spleen by 
the following method [5]: p ieces  of no rm a l  and regenera t ing  spleen were  placed in 1% sodium c i t ra te  and 
incubated for  30 rain at  37 ~ The suspens ion  was centr i fuged th ree  t imes  at 400-500 r p m  for  3 rain. The 
res idue  was fixed th ree  t imes  in f r e sh  por t ions  of fixing solution (3 pa r t s  of absolute methanol  and 1 par t  
glacial  acet ic  acid).  Cells  suspended in a f r e sh  port ion of fixing solution were  placed on cold s l ides  and 
dr ied  in the f l ame  of a gas bu rne r .  The p repa ra t ions  were  stained with a z u r e - e o s i n .  Colchicine was not 
used in the p repa ra t ion  of mos t  spec imens  so that as fa r  as poss ib le  the s t ruc tu re  of the c h r o m o s o m e s  
would n o t b e  changed. 

All me taphase  p la tes  in which all c h r o m o s o m e s  could be c l ea r ly  d i f ferent ia ted  were  aounted (diploid 
number  40). The 39th and 40th c h r o m o s o m e s  w e r e  m a r k e d  in the CBA-T6T6 mice., they were  much s m a l l e r  
than the o ther  c h r o m o s o m e s  and had the appea rance  of th ree  dense points.  

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

T h r e e  days  a f t e r  the opera t ion  the weight of the res idua l  pa r t  of  the spleen showed a sl ight i nc rea se .  
Twenty days  a f t e r  r e sec t ion  the weight of the r egenera t ing  spleen was 63 mg and that  of the intact  spleen 
of the o ther  parabionts  was 75 rag, so that  good regenera t ion  of the o rgan  was obse rved .  Regenera t ion  took 
place as the r e su l t  of r egene ra t ion  hype r t rophy  [1, 2]. 

The r e su l t s  of counting the metaphase  pla tes  of the parabionts  a r e  given in the table .  

The r e su l t s  given in the table  show that  at all  t imes  a f te r  the opera t ion  the parabionts  were  c h i m e r a s  
containing ce l l s  with qual i ta t ively di f ferent  se t s  of c h r o m o s o m e s .  Blood cei ls ,  evidently lymphocytes ,  
se t t led in the spleen and p ro l i f e ra ted  act ively .  The degree  to which c i rcula t ing ce l l s  par t ic ipa ted  in r e g e n -  
e ra t ion  was d i rec t ly  dependent on the in tens i ty  of the r e p a r a t i v e  p r o c e s s e s :  dur ing physiological  r e g e n e r a -  
t ion only 1-2% of mi toses  belonged to ce l l s  of the o ther  parabiont .  During r e p a r a t i v e  r egenera t ion  this 
value reached  11.370, the number  of dividing cei ls  migra t ing  f r o m  the second parabiont  inc reas ing  p r o g r e s -  
s ive ly  as the per iod of surv iva l  of the parabionts  became  longer.  The percen tage  of dividing labeled ce i l s  
in the r egenera t ing  spleen inc reased  f r o m  1.6 to 11.3 during the 17 days of the exper iment .  
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Number  of Marked and Unmarked  Cells  in Spleen of Parab ion t  Mice 

Number  of Metaphase  pla tes  in r egene ra t i ng  spleen Metaphase pla tes  in no rma l  spleen 
Day a f t e r  

parab io t ie  
opera t ion  of CBA of CBA- percen t  of of CBA of CBA- percen t  of  

pa i r s  
mouse  T6T6 mouse  m a r k e d  pla tes  mouse T6T6 mouse  marked  pla tes  

3rd 

8th 
17th 
20th 

173 
158 
160 
178 
145 
150 

5 
3 
1 
7 

13 
17 

2.8 
1.8 
0.6 
3.8 
8.9 

11.3 

2 

1 
1 

3 

90 
101 

70 
89 

172 

2.1 

1.4 
1.0 

1.7 

L~nphoid, erythroid, and myeloid hemopoiesis take place in the mouse spleen. It could not be de- 
cided to which hemopoietic series the discovered metaphase plates belonged. Most of the cells destroyed 
during preparation of the specimens, in which mitoses could still be seen, were cells of blast type. They 
were large, round cells with large chromosomes. It may therefore be postulated that most of the meta- 
phase plates belonged to cells of blast type. 

The results described above show that lymphocytes circulating in the blood and repopulating the 
lymphoid tissue play an active part in regeneration of the spleen. The extent of this participation is much 
greater than that indicated by the percentage of labeled mitoses (up to ii%), because this index reflects the 
participation of lymphocytes of only the second partner in the process of regeneration, and not that of 
lymphocytes belonging to the animal undergoing the operation. 

Many mitoses in the regenerating spleen were unlabeled. This suggests that cells of the parabiont 
undergoing the operation take part in regeneration, but it does not determine conclusively whether these 
cells originate from the circulating blood or from the part of the spleen remaining after resection. The 
role of the lymphoid and reticulum cells of the residual spleen in the process of regeneration remains un- 
clear and requires further study. 
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