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The cel l  composi t ion  of syngeneic,  semisyngeneic ,  and allogeneic grafts of the spleen was 
studied. Chromosome  analys is  showed that  by the 15th day the lymphocytes  and hematopoiet ic  
ce l l s  in the g ra f t s  we re  l a rge ly  rep laced  by the r e c i p i e n t ' s  ce l ls .  This r ep l acemen t  was c o m -  
plete by the 30th day. On reg ra f t ing  of the semisyngeneic  spleens  back  to the or iginal  donor ' s  
line it was found that  the s t r o m a  was not rep laced  by the ce l l s  of the f i r s t  recipient ,  but r e -  
mained donor in origin during the 70 days that  it r emained  in the F 1 hybrids .  These  r e su l t s  
show that  the r e t i cu l a r  ce l l s  of the spleen s t r o m a  a re  a line of ce l l s  capable  of prolonged 
se l f - suppor t .  

Several  studies have been made of the sources  of r egenera t ion  of the spleen. In pa r t i cu la r ,  inves t iga -  
t ions on parabio t ic  mice  us ing c h r o m o s o m e  label ing have shown that  af ter  pa r t i a l  sp lenectomy on one of the 
p a r t n e r s ,  ce l l s  c i rcu la t ing  in the blood s t r e a m  par t ic ipa ted  in regenera t ion  [4]. During regenera t ion  of 
graf ted spleens,  ce l l s  of donor origin in the organ were  rep laced  by the r ec ip i en t ' s  ce l l s  [6-8]. However,  it 
has not been es tabl ished whether  ce l l s  der ived f rom the blood s t r e a m  par t ic ipa ted  in regenera t ion  of the 
s t roma.  After  syngeneic and semigeneic  heterotopic t ransplanat ion  of bone mar row,  lymph glands, and 
thymus the s t r o m a  was not rep laced  by the r ec ip i en t ' s  ce l ls ,  i .e. ,  it remained  donor ' s  in origin, whereas  the 
hematopoiet ic  ce l l s  and lymphoctes  of the graf t s  were  rep laced  by the r e c i p i e n t ' s  ce l l s  [1-3]. 

The object of this invest igat ion was to de te rmine  whether  cel ls  of the spleen s t r o m a  are  replaced  by 
repopulat ing r ec ip i en t ' s  ce l l s  a f ter  heterotopic  graf t ing of the organ. 

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

Mice of l ines  CBA and CBAT6T~, A, and also F l (CBATGT6• A) and Ft (CBAx A) mice  were  used in the 
exper imen t s .  The spleen was cut into f r agmen t s  2-3 m m  in d iamete r ,  and two such f ragments  were  t r a n s -  
planted beneath the skin of the an te r io r  abdominal  wall  of each mouse .  At var ious  t imes  a f te r  the i r  t r a n s -  
planation into the f i r s t  recipient ,  some of the g ra f t s  were  r e t r ansp lan ted  into a second recipient .  

For  histological  study the g ra f t s  were  fixed with a lcohol - fo rmal in  and by Z e n k e r ' s  method. Sections, 
5 t~ in th ickness ,  were  stained with methyl  g reen-pyron ine  and azure -eos in .  

Ch romosome  label  T G was used to de te rmine  the origin of the ce l l s  in the g ra f t s  (from the donor or  
recipient) .  Fo r  c h r o m o s o m a l  analys is  cytological  spec imens  were  p r e p a r e d  f rom some of the 15-, 30-  md  
40-day gra f t s  by the method of Ford  et  al. [5]. The spec imens  were  fixed with a mix ture  of methylalcohol  
and acet ic  acid (3:1) and stained with azu re -eos in .  

The or igin of the s t r o m a  was de te rmined  [3] by t ransplant ing  semisyngeneic  g ra f t s  back  into the  line 
of the or iginal  donor.  Re t ransp lan ta t ion  of syngeneic graf t s  within the s ame  line was used as the 
control .  The following s e r i e s  of exper imen t s  were  p e r f o r m e d :  s e r i e s  I -  syngeneic t ransplanta t ion:  
CBA ~ CBA, CBACBA ~ CBAT6T6. Graf ts  were  inves t igated 2, 20, 30, 40, and 70 days a f t e r  t r a n s -  

planation. Ser ies  H -  semisyngeneic  t ransplanat ion:  CBATGT6~F l (CHAT~T~x A); CBA-*FI(CBAx A). The 
gra f t s  were  invest igated at the same  t ime  as in the expe r imen t s  of s e r i e s  I. Ser ies  I I I -  allogeneic t r a n s -  
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TABLE 1. Distr ibut ion of Metaphase P la tes  
of Donor and Recip ient  among Dividing Cei ls  
in Graf t s  of the Spleen 

Li~e of experimental mice 

donor 

CBA 
CBA 
CBA 
CBA 
CBATeT 6 

Day af- 
ter 

recipient grafting 

CBAT6T6 
CBAT~T6 
CBAT ~T 
CBATsT~ 
FI(CBAT ~T s • A) 

15 
15 
40 
40 
30. 

Number of 
m~(apha 

85 
8 0 120 

These  cel ls  included: 

planation: CBA--.A; FI(CBA• Ser ies  IV - 
re t ransp lana t ion  within the s ame  line: CBA--~BA~ 
CBA. The gra f t s  were  studied 25 days af ter  the i r  
t ransplanat ion into the second recipient ,  having r e -  
mained in the f i r s t  rec ip ien t  for  70 days. Ser ies  V - 
re t ransp lana t ion  of semisyngeneie  g ra f t s  into the line 
of the original  donor: CBA--~ 1 (CBA x A)--CBA. The 
graf t s  were  studied 25 days af ter  t ransplanat ion into 
the second recipient ,  having stayed for  15 or  70 days 
in the f i r s t  recipient .  

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

Most of the ce l l s  in all the g ra f t s  died during the 
f i r s t  two days a f te r  t ransplanat ion.  Only a l ayer  of 
cel ls  at the p e r i p h e r y  of the graf t s  remained  intact.  

lymphocytes ,  cel ls  of the myeloid and e ry thro id  s e r i e s ,  and s t r oma l  ce l l s .  By the 
20th day r egene ra t ion  was obse rved  in the overwhelming major i ty  (90%) of syngeneic and semisyngene ic  
g ra f t s .  Foci of  myelo id  and e ry thro id  hematopo ies i s  with mitot ic  f igures  and megakaryob las t s  we re  ob- 
s e rved  in them.  These  a r e a s  a l te rnated  with lymphoid foll icles containing ge rmina l  cen te r s .  Lymphocytes  
frequently formed v e r y  extensive  p e r i v a s c u l a r  col lect ions.  In a r e a s  of lymphoid t i ssue ,  espec ia l ly  in the 
ge rmina l  cen t e r s ,  m i to ses  were  found. Close to the foll icles groups of p l a sma  cel ls  were  usual ly  seen.  
The syngeneic and semisyngene ic  graf t s  were  not significantly changed in the l a te r  per iods  (30, 40, and 70 
days) by c o m p a r i s o n  with the i r  appearance  at 20 days,  except that  the content of brown pigment  inc reased  
with the age of the g ra f t  and the capsule became  thickened. 

By the 14th day af ter  t ran~piantat ion the allogeneic graf t s  were  re jec ted  and rep laced  by s c a r  t i s sue  
( se r ies  HI). 

C h r o m o s o m a l  analys is  of the metaphase  p la tes  (Table 1) showed that  a f te r  15 days the overwhelming 
major i ty  of f r ee  ce l l s  in the syngeneic and semisyngeneic  graf t s  were  der ived f r o m  the recipient .  Only the 
r ec ip i en t ' s  ce l l s  r ema ined  in the g ra f t s  aged 30 and 40 days.  

After  re t ransp lan ta t ion  the syngeneic and semisyngeneic  g ra f t s  r egene ra t ed  in fewer  c a s e s  (from 55 to 
70?o) than af ter  a single t ransplanta t ion.  The r e su l t s  of re t ransp lan ta t ion  of the semisyngeneic  g ra f t s  back 
into the line of the or iginal  donor ( ser ies  V) were  not significantly different  f rom the r e su l t s  of r e t r a n s p l a n -  
tation within the same  line ( se r i e s  IV). 

The r e g r a f t s  in which regenera t ion  was observed  were  s im i l a r  to the syngeneic and semisyngeneic  
g ra f t s  desc r ibed  above, f r o m  which they dif fered only in the i r  th icker  capsule  and the i r  somewhat  s m a l l e r  

SiZe. 

After  a per iod  of des t ruc t ion  of some of the ce l l s  (during the f i r s t  days af ter  t ransplantat ion)  r e g e n e r -  
ation of the lymphoid and hematopoiet ic  t i s sue  thus took place subsequently in the syngeneic and semisyngene -  
ic graf t s .  Ch romosoma l  analys is  showed that  by the 15th day the f ree  ce l l s  of the g ra f t s  ( lymphocytes,  ce l l s  
of the myeloid  and e ry thro id  se r i es )  were  mainly rep laced  by the r ec ip i en t ' s  ce l ls ,  while by the 30th day this  
r e p l a c e m e n t  was complete .  These  r e s u l t s  agree  with those obtained by other  w o r k e r s  [6-8] who de termined  
the or igin of the ce l l s  in g ra f t s  of the spleen by means  of cyt0toxic s e r a  or  c h r o m o s o m a l  labelling. 

As the r e su l t s  of this  invest igat ion showed, the s t r o m a  in the grafts was not rep laced  by the r ec ip i en t ' s  
ce l l s  but  r ema ined  of donor ' s  origin~ Evidence of this  is  given by the successfu l  r e t ransp lan ta t ion  c a r r i e d  
out by the scheme:  f r o m  CBA donors  to F 1 hybr ids  and back  to line CBA. If the s t r oma l  ce l l s  (on whose 
survival  depends the success  of the grafting) had been rep laced  in the f i r s t  rec ip ien t  (FI) by i ts  ce l l s ,  the 
graf t s  would have been re jec ted  as allogeneic when re t ransp lan ted  back into the line of the or iginal  donor 
(CBA). In fact ,  as  the r e s u l t s  of the expe r imen t s  of s e r i e s  HI show, g ra f t s  t ransplan ted  f r o m  F 1 to CBAwere  
re jec ted  by the 14th day. Consequently, in heterotopic g ra f t s  of the spleen the s t r oma l  ce l l s  differ  in the i r  
origin f rom the hematopoie t ic  and lymphoid ce l l s .  The f o r m e r  belong to the donor,  the l a t t e r  to the recipient .  

These  g ra f t s  were  essen t ia l ly  ch imer i c  o r g a n s  in which two l ines of ce l l s  coexis ted,  at l e a s t  for  70 
days: s t r oma l  ce l l s  of donor ' s  or igin and hematopoet ic  ce l l s  and lymphocytes  a r i s ing  f r o m  the repopulat ing 
ce l l s  of the recipient .  
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The results show that the reticular cells of the spleen stroma constitutes a line of cells capable of 
prolonged self-support, and independent histogenetically from hematopoietic cells. 

In this respect they were similar to the stromal cells of the bone marrow [3] and, according to the 
wri ter 's  observations, to the stromal cells of lymph glands and the thymus [1, 2]. 
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