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The  rad iosens i t iv i ty  of splenic  co lony-forming  units {CFUs) set t l ing in the bone m a r r o w  and 
spleen does  not d i f f e r  s ignif icantly.  The  value of D 0 for  CFUs forming  colonies in the spleen 
v a r i e s  be tween 105 and 120 R. D o for  CFUs forming  colonies in bone m a r r o w  is  120-135 R. 
It is  pos tula ted  that two f rac t ions  fo r  CFUs a r e  r ep re sen ted  in bone m a r r o w ,  one r ad iosens i -  
t i r e ,  the other  r ad io r e s i s t an t .  In the spleen mainly  the rad iosens i t ive  f rac t ion  of CFUs is 
found. 
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Since Ti l l  and MeCulloch [5] used the method "splenic  colonies"  to study the k ine t ics  and p r o p e r t i e s  
of hematopoie t ic  s t em ce l l s ,  the rad iosens i t iv i ty  of these  cel ls  has  been a frequent  subject  of  study. It i s  
genera l ly  accep ted  that the value of D o for  co lony- fo rming  uni ts  (CFUs) of the bone m a r r o w  and spleen v a r i e s  
between 80 and 120 R. T h e s e  f igures  we re  obtained by counting colonies  dis t inguishable  mac roscop i ca l l y  
in sp leens .  In a p r ev ious  invest igat ion [2] the w r i t e r  showed that the p r inc ip les  governing cloning of bone 
m a r r o w  s t em ce l l s  in the f e m u r  and spleen a r e  s i m i l a r ,  The  n u m b e r  of  colonies growing in the bone m a r r o w  
or  spleen is a l i nea r  function of the number  of ce l l s  injected and an exponential  function of the dose  of  
i r rad ia t ion .  The  va lue  of  D o f o r  bone m a r r o w  CFUs fo rming  colonies  in the spleen or  f emur  d i f fe rs  s ig-  
nif icantly.  CFUs set t l ing in bone m a r r o w  a r e  m o r e  r a d i o r e s i s t a n t  (D o = 160-200 R} than CFUs set t l ing in 
the spleen.  Heterogenei ty  of the population of  bone m a r r o w  s tem cel ls  dif fer ing in the i r  sens i t iv i ty  to r ad i a -  
tion has  been  pos tu la ted .  If  it is a s sumed  that the bone m a r r o w  contains  two f rac t ions  of s t em cel ls ,  one 
of which (radiosensitive} se t t les  in the spleen whereas  the o the r  (radioresistant} se t t les  in the m a r r o w ,  it 
ought the re fo re  to follow that the spleen contains mainly  the rad iosens i t ive  f rac t ion  of s t em cel ls .  Conse-  
quently, splenic  CFUs ought evidently to have equal  rad iosens i t iv i ty  r e g a r d l e s s  of  the organ (spleen o r  
bone marrow} which they colonize.  

The rad iosens i t iv i ty  and d i rec t ion  of di f ferent ia t ion of splenic CFUs sett l ing in bone m a r r o w  and 
spleen were  studied. 

E X P E R I M E N T A L  M E T  HOD 

Female  (CBA • C57BL)F 1 mice  o r  a r e a d y - m a d e  suspension of the i r  spleen ce l l s  were  i r r ad ia t ed  with 
Cs a37 y r ays  in doses  of between 100 and 600 R (dose r a t e  37 R /min) .  Immedia te ly  a f te r  i r rad ia t ion  the 
spleen was r emoved  f r o m  the dono r s  and a suspension of i ts  cel ls  p r e p a r e d  and injected in t ravenous ly  into 
i r r ad ia t ed  (900 R) mice  of the s ame  s t ra in .  On the eighth day a f te r  t ransfus ion  of the cel ls  the rec ip ien t s '  
sp leens  and f e m u r s  w e r e  r emoved .  The method of t r ea tmen t  of the ma t e r i a l  was desc r ibed  prev ious ly  [2]. 

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

It will be  c lea r  f r o m  Tab le  1 that  a f t e r  t ransplanta t ion of spleen ce l l s  i r r ad ia ted  in vivo o r  in v i t ro  
the number  of colonies in the f emur  d e c r e a s e d  exponential ly with an inc rease  in the dose of i r rad ia t ion .  
The c h a r a c t e r  of d i f ferent ia t ion of the t ransplanted  intact  o r  i r r ad i a t ed  cel ls  in the medul la ry  cavity was 
s i m i l a r  to that in the spleen.  The  ra t io  between the number  of colonies of erythroid  and m y e l o i d t y p e s  was 
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T A B L E  1. N u m b e r  of Colonies  of Di f fe ren t  T y p e s  in F e m u r  of Mice  a f t e r  T r a n s p l a n -  
t a t ion  of Spleen Ce l l s  I r r a d i a t e d  in  vivo or  in  v i t r o  (M :~ m) 

Conditions 
of irradia- 
tion 

In vivo 

In vitro 

Dose of Number of 
irradiation cells in- 

jected 
(in R) (x l0 T) 

0 
I00 
200 
300 
400 
500 
600 
0 
I00 
200 
300 
400 
500 

i 
0,1 
0,5 
0,5 
1,0 
1,5 
3,0 
3,0 
0,1 
0,2 
0,5 
L,0 
2,0 
5,0 

Type of hematopoieric colonies 

erythroid 

18,0----- 1,0 
7,0-+0,5 
3,2-+0,3 
1,7-+0,1 
1,0---~ 0 , 0 2  
0,4-----0,01 
0,18-+0,01 

16,0-+2,0 
6,9-+0,5 
3,5-----0,4 

1,2--0,1 
0,27---+0,03 
0,42~0,05 

myeloid 

12,0--+-0,6 
5,2-+0,4 
2,0-+0,2 
1,2-+0,1 
0,7--+0,01 

0,25-+0,01 
0,12-+0,01 
14,0---+2,0 " 
4,4-+0,5 
3,5-----0,4 
1,0-+0,1 

0,23-+0,02 
0,32---+0,04 

megakaryocytic 

10,0-+0,4 
4,3-+0,3 
1,8• 
0,6---+-0,05 
0,3--+0,01 
0,2-+0,01 
0,1-+0,01 
7,0-+0,8 
2,5-+0,2 
1,t-+0,1 

0,5• 
0,17---+0,01 
0,2-+0,02 

Mean number of 
colonies per 
femur 

40,0-+3,0 (t5) 
16,5--- l,O (15) 
7,0-+0,6 (15) 
3,5-+- 0,3 (15) 
2,0-+0,1 (14) 
0,85-+0,05 (14) 
0,4-+ 0,02 (14) 
37,0-+4,0 (I?) 
13,8-+0,7 (19) 
8,1-+0,6 (15) 
2,7---+-0,1 (15) 

0,67+ 0,05 (15) 
0,94-+ 0,05 (11) 

Legend:  1) n u m b e r  of r e c i p i e n t s  in  p a r e n t h e s e s .  N u m b e r  of co lon ies  ca l cu la t ed  p e r  
107 t r a n s p l a n t e d  ce l l s ;  2) combined  r e s u l t s  of two e x p e r i m e n t s .  

T A t t L E  2o R a d i o s e n s i t i v i t y  of Splenic  C F U s  F o r m i n g  Colon ies  in  the F e m o r a l  M a r -  
row and Spleen (M • m) 

Organ 

Spleen 

Bone 
marrow 

Conditions of 
irradiation of 
transplanted 
spleen ceils 

In vivo 

In vitro 

In vivo 

In vitro 

erythioid 
colonies 

110-+10 
n=l,O 
105-+ 10 
n=0,93 
134-+6 
n=0,97 
122"+9 

n=0,94 

Do and extrapolation number (n) 

myeloid 
colonies 

109-+ 10 
n=0,93 
105-+9 
n=0,92 
133• 
n=0,98 
122-+9 
n=0,92 

me~akarvocvt-I total number 
ic colon'ies i of colonies in 

organ 

1 1 7 - -  + 12 
n=0,9 
108-+ 15 
n=0,9 
128-+6 
n=0,97 
134-+13 
n=O,91 

110• 
n=0,98 
106----- 10 

, n~l,O 
133-+8 
n=0,97 
125-+ lO 
n=0,94 

number of 
macroscopical- 
ly visible 
colonies in spleen 

108+8 
n=l,1 
96 -+- 7 

n=l,O 

1 : 1.6 in the m a r r o w  and 1 : 3 in the sp leen .  The  d i m e n s i o n s  of the co lon ie s  of e r y t h r o i d ,  mye lo id ,  and 
m e g a k a r y o c y t i c  types  in  the bone m a r r o w  were  not s ign i f i can t ly  changed by the ac t ion  of r ad i a t i on  and t he i r  
m e a n  d i a m e t e r  was  0~176 0.25-0~ and 0 .15-0 .25  m m ,  r e s p e c t i v e l y .  The  m e a n  d i a m e t e r  of a l l  types  
of co lon ies  in  the sp leen  d e c r e a s e d  s ign i f i can t ly  with an i n c r e a s e  in the dose  of i r r a d i a t i o n .  The  r e s u l t s  
of these  e x p e r i m e n t s  show that  a f t e r  t r a n s p l a n t a t i o n  of sp leen  ce l l s  they se t t l e  in the sp leen  and bone  m a r -  
row where  they f o r m  co lon ies  m a i n l y  of e r y t h r o i d  type.  The  d i m e n s i o n s  of the e r y t h r o i d  co lonies  in both  
o rgans  a r e  g r e a t e r  than those of the co lon ies  of o the r  types of ce l l s .  

Data  on the r a d i o s e n s i t i v i t y  of the sp leen  ce l l s  f o r m i n g  co lon ies  in  the bone  m a r r o w  and sp leen  a r e  
given in Table 2. 

The values of D o for CFUs forming colonies in bone marrow and for CFUs settling in the spleen do not 

differ significantly. The difference was 10-25 R. The extrapolation number varied within limits of 1 • 0.i 

regardless of the organ in which the splenic CFUs proliferated. The results of the previous [2] and present 

experiments thus suggest that two populations of stem cells exist in the bone marrow, one of them radio- 
sensitive, the other radioresistant. The population located in the spleen consists chiefly of radiosensitive 

cells. 

However, this conclusion must be regarded as purely conventional, for when the radiosensitivity of 

stem cells is determined several factors must be taken into account, including the efficiency of cloning, 
the specific effect of the organ itself, and the value of the index of colonization (f): 

f =  N--! • 100% 
N1 
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Where N 2 is  the num ber  of CFUs set t l ing in the organ,  and N 1 the number  of  CFUs injected.  As the r e su l t s  
in Tab l e  2 show, the probabi l i ty  of  a d i f fe rence  between the values  of D O for  CFUs set t l ing in the spleen and 
bone m a r r o w  v a r i e s  within the range  of s ignif icance 0.5 < P -> 0.05, i .e . ,  in ce r ta in  c a s e s  it is  significant; 
in the w r i t e r ' s  view, this may evidently point to an effect  of these f ac to r s  on the de te rmina t ion  of rad io-  
sens i t iv i ty  of  the ce l l s .  

The view that two populat ions of CFUs exis t  is also supported by the c h a r a c t e r  of d i f ferent ia t ion of 
CFUs in the spleen and bone m a r r o w .  It mus t  be  emphas ized  that the potent ia l  capabil i ty of splenic CFUs of 
d i f fe ren t ia t ing  into ce l l s  of the th ree  ba s i c  types  of hematopoies i s  is  the s a m e  both in the spleen and in the 
bone mar row:  In these  organs  colonies of e ry th ro id  type predominate~ Bone m a r r o w  CFUs fo rm colonies 
mainly of e ry th ro id  type in the spleen and mainly  of myeloid type in the bone m a r r o w  [2]. The  choice of 
d i rec t ion of di f ferent ia t ion of the s t em cel ls  is  evidently control led not only by the s t r o m a  (microenvi ron-  
ment) of the organ in which these cel ls  p ro l i f e ra t e  [6, 7], but also by va r ious  o ther  f ac to r s  embodied in the 
cel ls  t h e m s e l v e s .  In recen t  y e a r s  new evidence has  been obtained in support  of the view that the rea l iza t ion  
of the potent ial  abil i ty of  s t em cel ls  to d i f ferent ia te  takes  place  through cooperat ion between s t em cel ls  and 
lymphocytes  [1]~ In the light of  what has  been  said above it may be postula ted that the s imi la r i ty  of  d i f fe ren-  
tiation of splenic CFUs in d i f ferent  regiOns of hematopoie t ic  t i s sue  is  the r e su l t  of in teract ion between the 
CFUs and splenic lymphocytes .  

How impor tan t  an effect  p a r a m e t e r s  such as cloning eff iciency and the value of f may have on the 
de te rmina t ion  of  rad iosens i t iv i ty  of the CFUs is not yet  known. Neve r the l e s s ,  it can be  concluded that 
splenic  and bone m a r r o w  CFUs d i f fe r  not only in the c h a r a c t e r  of thei r  different ia t ion and in the i r  sens i -  
tivity to radiat ion,  but also in cer ta in  o ther  f ea tu res  [3, 4]. The  final conclusion regard ing  the causes  of 
these  d i f fe rences  in rad iosens i t iv i ty  and in the d i rec t ion  of different ia t ion of CFUs of di f ferent  sources  mus t  
await fu r the r  e:~periments~ 
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