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Two hours a f t e r  t ransplanta t ion  of 2 • 102 bone m a r r o w  cells ,  1.7-2.8% and 14-16% of colony-  
forming units (CFU) were  re ta ined r e spec t ive ly  in the f emora l  bone m a r r o w  and spleen of the 
rec ip ients .  Af te r  24 h, 1-2% and 21-26% of CFU re spec t ive ly  r ema ined  in these  organs .  I f2 .5•  
108-1.7 • 10 Y bone m a r r o w  cel l s  were  t ransplanted,  the f rac t ion  f in the bone m a r r o w  and spleen 
of the rec ip ien ts  (under sa tura t ion conditions) was unchanged during the 24-h period.  The value 
for  CFU sett l ing in the spleen was 20-22%, whereas  for CFU sett l ing in the f emora l  m a r r o w  the 
value of f was 2.4-2.7%. It is postula ted that the same number  of CFU se t t l es  in the whole 
v01umeof  the bone m a r r o w  as  in the whole spleen. The total  number  of  CFU sett l ing in the 
spleen and in the whole volume of the bone m a r r o w  ave rages  40-50%. The fate of the remain ing  
CFU is unknown. 
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Bone m a r r o w  cel ls  contain co lony- forming  units (CFU) which, if t r ansp lan ted  into lethal ly i r rad ia ted  r e c i -  
pients ,  set t le  in the spleen,  p ro l i f e ra te ,  and f o r m  cell  colonies [10]o F r a c t i o n f  of the injected CFU, which 
set t les  inthe rec ip ien t s '  spleen, can be m e a s u r e d  by the re t ransp lan ta t ion  method [9]. 

S e v e r a l  w o r k e r s  [5, 7-9] have shown that  17-25% of CFU of the total  number  t r ans fused  a re  re ta ined in 
the spleen~ By the method of "sp leen  n colonies it is poss ib le  to de te rmine  the value of f for  CFU sett l ing in 
the spleen.  However,  the value o f f  in other  regions  of hematopoiet ie  t i ssue ,  such as  in bone mar row,  has so 
fa r  r ece ived  li t t le study. 

The object  of this  invest igat ion was to de te rmine  the value o f f  for  CFU sett l ing in the f emora l  bone 
m a r r o w  and spleen a f t e r  t ransplanta t ion  of different  numbers  of bone m a r r o w  cel l s  and in re la t ion  to the t ime 
between injection and re t ransp lan ta t ion  of the cel ls .  

EXPERIMENTAL METHOD 

The method of isolating fraction f of the injected CFU, which settles in the spleen and produces colonies, 
was introduced by Siminoviteh et al. [9]. The method includes retransplantation of spleen or bone marrow cells 
of the primary recipient, into which the test cells were injected, into the secondary, irradiated recipient. The 
number of cell colonies in the spleen or bone marrow of the secondary recipient is counted on the 9th day. The 

f rae t ion  f can be r e p r e s e n t e d  as follows: 

N~ 
t =-~-• 

i .e. ,  as  the ra t io  between the number  of CFU (N 2) set t l ing in the organ of the secondary  rec ip ient  and ac tual ly  
forming  colonies,  and the number  of  CFU (N 1) found in the p r i m a r y  t ransfus ion  ma te r i a l  and taken as  100%. 
A review of examples  of calculat ion of the value o f f  is given in [9]. The value o f f  was de te rmined  by two 
methods,  based  on the fact  that during t ransplanta t ion  of the t e s t  ce l ls  they set t le  in the spleen and in the medul -  
l a ry  cavity of the femur ,  where  they f o r m  cel l  colonies.  Recording colonies in the spleen or  in the f emur  has 
been named the method of "splenic"  and of "bone -mar row"  colonies,  r e spec t ive ly .  
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TABLE 1. Value off for  CFU of Bone Mar row 
Set t l ing  in Medul l a ry  Cavity of F e m u r  (in%) 

Number of bone ~:ime (in h) Fraction f 
marrow cells of retrans- 
transplanted into piantation of method of method of 
1st recilient bone marrow "~pler,ke " . ~bone mar- 

cells int+) colonies" row colo- 
nies '~ 

2X 105 
2X lO ~ 
2• s 
2• 105 

2,5X 106 
1,7X tO T 

3,25X 106 
1,7• 10 v 

2nd recipien!,, 

I 2 
2 

24 
24 

2 
2 

24 
24 

l 

2,6 4,0 
2,2 3,5 
1,0 2,0 
1,0 2,0 

1,7 2,4 
2,4 2,5 
1,3 2,7 
2,0 2,4 

TABLE 2. Value o f f  for  CFU of Bone Mar row 
Set t l ing  in Spleen  (the " sp len ic"  co lon ies  method) 

Number of bone Time (in h) of re-[ 
marrow cells transplantation of 
transplanted into bone marrow cells 
1st recipient into 2rid recipient 

2X 105 2 
2X .05 2 
2X105 4 
2• 6 
2X 105 24 
2X 105 24 

Fraction f (in %) 

16 
15 
14 
24 
22 
21 

2,5• 105 
4,5X 106 
1,7• 107 

3,25X 106 
1,7X 10 r 

2 
2 
2 

24 
24 

22 
20 
21 
21 
22 

In the p r e s e n t  e x p e r i m e n t s  the va lue  o f f  was  d e t e r m i n e d  by a modi f i ca t ion  of the method sugges ted  by 
S iminov i tch  et al.  [9]. Di f ferent  n u m b e r s  of i so logous  bone m a r r o w  ce l l s  of in tac t  a n i m a l s  were  in jec ted  i n t r a -  
v e n o u s l y  into l e tha l ly  i r r a d i a t e d  (1000 R, l a C s  y - r a y s ,  dose ra t e  37 R / m i n )  (CBA • C57BL)F 1 mice  24 h a f t e r  
i r r a d i a t i o n .  The sp leen  and f e m o r a l  m a r r o w  were  r e m o v e d  f r o m  the ( in te rmedia te )  r e c i p i e n t s  2-24 h a f t e r  in-  
j ec t ion  of the ce l l s .  A known n u m b e r  of c e l l s  was  in j ec t ed  i n t r a v e n o u s l y  into the second  (final) r e c i p i e n t ,  p r e -  
v ious ly  i r r a d i a t e d  in a dose of 950 R, so as  to d e t e r m i n e  the n u m b e r  of co lon ies  f o r m e d  in the sp leen  and bone 
m a r r o w  on the 9th day. The method of h i s to log ica l  a n a l y s i s  of the m a t e r i a l  was d e s c r i b e d  e a r l i e r  [3]. 

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

Values  of f for  CFU se t t l ing  in the bone m a r r o w  a r e  g iven  in Tab le  1. C lea r ly  2 h a f t e r  t r a n s p l a n t a t i o n  
of 2 • 105 bone m a r r o w  ce l l s ,  2.2-2.6% of CFU d i s c o v e r e d  by the method  of " sp len ic"  co lon ies  and 3.5-4% t e s t e d  
by the method  of coun t ing  co lon ies  in the f e m o r a l  m a r r o w  had s e t t l e d  in  the r e c i p i e n t s '  f e m u r .  The n u m b e r  of 
CFUs found by both methods  24 h a f t e r  t r a n s p l a n t a t i o n  of the s ame  n u m b e r  of ce l l s  into the f e m u r  was 122%. 
Conver se ly ,  d u r i n g  the f i r s t  2-4 h 14-16% of the to ta l  n u m b e r  of CFU in j ec t ed  was r e t a i n e d  in the r e c i p i e n t s '  
sp leen .  Af te r  6 h and  unt i l  the end of the 1st day the n u m b e r  of CFU se t t l i ng  in that  o r ga n  i n c r e a s e d  to 21-26% 
(Table 2). 

Dur ing  the f i r s t  few hours  a f t e r  in jec t ion  of a s m a l l  n u m b e r  of CFU, mos t  of these  ce l l s  e n t e r  the bone 

m a r r o w  and fewer  the sp leen .  L a t e r  the n u m b e r  of CFU in the m a r r o w  d e c r e a s e s ,  w he r e a s  the n u m b e r  in the 
sp l een  i n c r e a s e s .  This  d i s t r i b u t i o n  of the n u m b e r  of CFU in  d i f fe ren t  p a r t s  of the hematopo ie t i e  t i s s u e  is  e v i -  
dent ly  d e t e r m i n e d  by t h e i r  m i g r a t i o n .  The effect  of r epopu la t ion  of s t em ce l l s  f rom the bone m a r r o w  and sp leen  
is wel l  documen ted  [1, 4]. A somewhat  d i f fe ren t  c h a r a c t e r  of d i s t r i b u t i o n  of CFU in d i f fe ren t  p a r t s  of the 
hematopo ie t i c  t i s s u e  was found a f t e r  t r a n s p l a n t a t i o n  of 2.5 • 106-1.7 • 107 ce l l s .  In that  case  the va lue  of f was 
unchanged  du r ing  the 24 h in both the bone m a r r o w  and the sp leen  (Tables  1 and  2); th is  r e s u l t  ev iden t ly  de -  
pended on the s a t u r a t i o n  effect.  
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The experimental  resul ts  show that only one tenth as many CFU settle in the femoral  mar row of lethally 
i r radia ted  p r ima r y  recipients  as in the spleen. Remembering that the volume of the femoral  marrow is 10% 
o~ the total volume of mar row in the body, this means that the same number of CFU sett les in the whole mar row 
as in the whole spleen. The total number of CFU settling in the spleen and in the whole volume of the bone 
mar row averages  40-50%. The fate of the remaining CFU is unknown. After  t ransplantat ion of a smal le r  num- 
ber  of cells (2 • 105) the distribution of CFU in different par ts  of the hematopoietic t issue is unequal, whereas 
af ter  injection of a large number of cells these differences are  smoothed oat because of the rapid saturation of 
the body with stem cells. 

Several workers  have shown that after  transplantation of 2 • 106 to 2 • 107 bone mar row cells  the value of 
f for CFU settling in the spleen 2 h after  injection of the cells is 0.13-0.25 [5-9, 11], with a mean value of 0.2 
(20%). The value o f f  obtained in the present  experiments  with transplantat ion of the same numbers  of bone 
mar row cells was indistinguishable f rom the f igures given by the authors cited above: The mean value o f f  was 
0.21 (21%). The value of f for CFU settling in the whole volume of bone mar row did not differ significantly 
f rom that for CFU settling in the spleen. The available data indicate the absence of affinity of CFU for ei ther  
organ and they are  in agreement  with the resul ts  obtained by other workers  [2]. At the same time, it must be 
pointed out that af ter  transplantation of a small  number of cells organ-speci f ic  affinity of the CFU is exhibited, 
but it evidently cannot be detected under saturation conditions. 
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