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The population of s t r o m a l p r e c u r s o r s  in the  f e m o r a l  m a r r o w ,  spleen, and thymus  was de te rmined  
by mono laye r  cul ture  of hematopoie t ic  and lymphoid t i s sue  in guinea pigs of di f ferent  ages .  The  
number  of  clonogenic s t romal  p r e c u r s o r  ce l l s  was found to depend on the an ima l s '  age.  I t  
r e a c h e d  a m a x i m u m  in the f emora l  m a r r o w  and spleen a f t e r  2 months,  t h e r e a f t e r  it r ema ined  
unchanged with age in the spleen,  but d e c r e a s e d  significantly in the bone m a r r o w .  In the per iod 
of act ive  function of the thymus  the population of i t s  s t r oma l  p r e c u r s o r s  r e m a i n e d  re la t ive ly  
constant,  but in old guinea pigs no s t roma l  p r e c u r s o r s  we re  p re sen t .  

KEY WORDS: hematopoie t ic  and lymphopoie t ic  organs;  monolayer  culture;  s t romal  p r e c u r s o r s ;  
age changes .  

Inves t iga t ions  have shown that  p ro l i f e ra t ion  and di f ferent ia t ion of hematopoie t ic  cel ls  and lymphocytes  a r e  
de t e rmined  by the m i c r o e n v i r o n m e n t  of the h e m a t o -  and lymphopoie t ic  o r g a n s  [1-3]. S t romal  mechanocy tes  
of the hematopoie t ic  o rgans ,  the clonogenic p r e c u r s o r s  of which give r i s e  to colonies of f ib rob las t s  when cul-  
t u red  in v i t ro  [4], pa r t i c ipa te  in the fo rma t ion  of the specif ic  m ic roenv i ronmen t .  Consider ing the effect  of 
the m i c r o e n v i r o n m e n t  on h e m a t o -  and lymphopoies i s ,  it was  decided to de t e rmine  the number  of s t romal  p r e -  
c u r s o r s  contained in the f e m o r a l  m a r r o w ,  spleen,  and thymus  of guinea pigs of different  ages .  The method of 
mono laye r  cul ture  of  ce l l s  f r o m  hematopoie t ic  and lymphoid t i s sue  was  used,  fo r  it enables  the number  of 
s t r oma l  p r e c u r s o r  ce l l s  to be  de te rmined  by counting the number  of growing f ib rob las t  colonies [5]. 

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

Guinea pigs of t h r ee  age  groups  - 10 days,  2 months ,  and 1.5 y e a r s  - we re  used  as  donors  of hema to -  
poie t ic  o rgans .  A cell  suspension was obtained by the method desc r ibed  p rev ious ly  [4] and the total  number  
of  nucleated ce l l s  was counted in the f e m o r a l  m a r r o w ,  spleen,  and thymus .  Bone m a r r o w  (2 x 106-5 x 106), 
sp leen (5 x 106-15 x 10~), and thymus  (20 x 106-40 x 106) ce l l s  we re  explanted in 100-ml f l a sks .  The  cul ture  
med ium cons is ted  of med ium 199 with 10% embryon ic  calf  s e r u m  and the gaseous  phase  consis ted of a m i x -  
t u r e  of a i r  with 5% CO 2. On the 10th day the cu l tures  were  fixed with ethyl alcohol,  s tained with a z u r e - e o s i n  
solution by the R o m a n o v s k i - G i e m s a  method,  and the number  of f ib rob las t  colonies containing no fewer  than 
50 ce l l s  was  counted, f r o m  which the num ber  of co lony- fo rming  cel ls  (CFU-F) in the explanted suspension was  
de t e rmined .  

EXPERIMENTAL RESULTS 

The tota l  nu m be r  of nucleated ce l l s  in the f e m o r a l  m a r r o w  r o s e  sharp ly  f r o m  13 x 106 in the 10-day-old  
guinea pigs to 120 x 106 in guinea pigs aged 2 months ,  a f t e r  which it  r ema ined  a lmos t  unchanged (Table 1). The 
concentra t ion  of C F U - F  in the bone m a r r o w  fell  f r o m  1 • 104 ce l l s  in the young guinea pigs to 1 • 105 ce l l s  in 
the old. The  number  of C F U - F  in the 10-day-old  guinea pigs was about 4000 per  femur ,  whereas  in guinea pigs 
aged 2 months  it was 5 t i m e s  g r e a t e r ,  and in old guinea pigs it fell  again to 2000. The  total  number  of nucleated 
cel ls  and the number  of  s t r o m a l  p r e c u r s o r s  in the f emora l  m a r r o w  during growth of the animal  thus increased ,  
to r e a c h  a m a x i m u m  by 2 months;  by 1.5 y e a r s  the number  of hematopoie t ic  cel ls  r ema ined  at the max imal  
leve l ,  but the number  of s t r om a l  p r e c u r s o r  cel ls  fel l  sharp ly .  
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TABLE 1. Number  of Stromal P r e c u r s o r  Cells in Hematopoietic Tissue  of Guinea Pigs  
of Different Ages 

Femoral marrow Spleen Thymus 
Age of number of cell s number of number of 11 number of number Of ] number of 
animals nucleated CFU-F x l0 s nucleated cel si CFU-F x 103 nucleated cells[ CFU-F x 103 

x 107 • 107 x 107 1 
! I 

lo days 1,3___0,2 4,14-2,0 4,34-3,4 0,74-0,1 I 22,5+0.5 I 0.6:h 0,4 
11,9-t-2,2 19,2+4,4 _ 18,9+3,3 2,7+0,9 - I 47,3+_12,9 1 0,4 +0,t 2 months _ -- _ 

years 9,8+--2,2 2,04-0,6 41.04-9.0 2.3___0,9 0,44-0,1 0 

The number of cells  in the spleen increased with age f rom 40 x 106 in the 10-day-old animals to 400 x 106 
in animals aged 1.5 yea r s .  The n u m b e r o f  CFU-F in the spleen reached a maximum (about 3000) by the age 
of 2 months,  and thereaf ter  remained unchanged until 1.5 years .  However,  the concentrat ion of CFU-F  among 
spleen ceils in the old animals was between one- thi rd  and one-quar te r  of that found in animals aged 2 months.  

The CFU-F  concentrat ion in the spleen remained several  t imes  lower than in the bone mar row throughout 
life. 

The total number of cells in the thymus of the animals aged 10 days was 225 x 106, it r o s e  to 470 x 106 
in the animals  aged 2 months,  and in the old animals only about 4 x 106 nucleated cells  could be l iberated f rom 
the thymus,  which showed evidence of fatty degeneration. The concentrat ion of CFU-F  in the thymus did not 
exceed 1 per  106 cells,  and it remained  lower than in the spleen and bone mar row throughout life. The total 
number  of s t romal  p r e c u r s o r  cells  in the thymus in the postnatal period was a few hundred, and in the thymus 
of old animals no CFU-F could be found. 

The number of clonogenic stromal precursors in the hematopoietic organs thus changed with age. By 
2 months it had reached a maximum in the bone marrow and spleen of guinea pigs. During aging the number 
of precursors in the spleen is unchanged, whereas in the femoral marrow it is significantly reduced. In the 
period of active functioning of the thymus the number of stromal precursors in it is relatively constant, where- 
as in Old guinea pigs no stromal precursors are present. No direct relationship can be observed between the 
change in the number of hematopoietic cells and in the number of stromal precursor cells, although age in- 
volution of the thymus correlates with disappearance of clonogenic stromal precursors. 
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