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Methods of cloning s t romal  bone mar row fibroblasts  f rom labora tory  animals and man that have been 
developed up to the presen t  time enable their  role to be studied in hematopoiesis ,  immunogenesis ,  and os teo-  
genesis  under normal  and pathological conditions [ 1-51. The resul t s  of cloning human bone mar row s t romal  
f ibroblasts  with explantation of about 107 nucleated cells are  very variable,  and this makes their analysis  diffi- 
cult. The use of a feeder  can reduce the number  of celts f rom a sample of bone mar row under investigation 
required  for explantat ionby an o rde r  of magnitude; consequently, by increasing the multiplicity of seeding, 
this increases  the accuracy  of the determination.  

It was shown-previously that a heterologous feeder,  prepared  from rabbit  or  ra t  bone mar row cells can 
be used for cloning human bone mar row s t romat  f ibroblasts  [6].  The efficiency of colony formation by human 
bone mar row s t romal  f ibroblasts  under such conditions of culture was a lmost  the same as when a feeder from 
human bone mar row cells was used. 

The aim of this investigation was a comparat ive evaluation of heterologous feeders f rom rabbit and rat  
bone mar row ceils when cloning human bone mar row s t romal  f ibroblasts .  

TABLE 1. Efficiency of Colony Format ion 
by Stromal Fibroblas ts  f rom Femora l  Mar -  
row of Children with Congenital Dislocation 
of the Hip 
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cells 
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4 , 5 •  
1 , 8 ~  1,2 
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3,2--0,4 
1 , 4 •  
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Legend. Mean values of cloning efficiency 

(M i m): on rabbit feeder 3.7 + 0.3, on rat 

feeder 1.4 • 0.8, without feeder 0.1 L 0.5 

(P < o .0ol) .  
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Fig .  1. Co lon ie s  of  h u m a n  bone m a r r o w  s t r o m a l  f i b r o b l a s t s  c u l t u r e d  u n d e r  d i f f e r e n t  con -  
d i t i ons :  a) wi thout  f e e d e r ,  b) wi th  r a t  f e e d e r ,  c) with r a b b i t  f e e d e r .  

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

The c lon ing  e f f i c i e n c y  of  s t r o m a l  f i b r o b l a s t s  f r o m  the f e m o r a l  m a r r o w  of c h i l d r e n  aged  3-12 y e a r s  with 
congen i t a l  d i s l o c a t i o n  of  the hip was  s tud ied .  Bone m a r r o w  f r o m  30 c h i l d r e n  was i n v e s t i g a t e d .  The m a r r o w  
was  t a k e n  f r o m  the  p r o x i m a l  m e t a p h y s i s  of  the f e m u r  d u r i n g  o p e r a t i o n s  and t r a n s f e r r e d  to m e d i u m  199. A 
c e l l  s u s p e n s i o n  was p r e p a r e d  by  d i s i n t e g r a t i n g  the bone m a r r o w  in the m e d i u m  by m e a n s  of  n e e d l e s  of d e -  
c r e a s i n g  d i a m e t e r .  The m a t e r i a l  was  c u l t u r e d  in Roux f l a s k s ,  the b o t t o m  with an a r e a  of  65 c m  2, on which on 
a v e r a g e  5 • 10 ~ n u c l e a t e d  bone  m a r r o w  c e i l s  w e r e  e x p l a n t e d  fo r  c u l t u r e  with f e e d e r  and  2.5 x 107 c e l l s  fo r  c u l -  
t u r e  wi thout  f e e d e r .  Bone m a r r o w  c e l l s  f r o m  the r a b b i t  i l e u m  and r a t  f e m u r ,  i r r a d i a t e d  with a dose  of  5000 R, 
w e r e  u s e d  a s  the f e e d e r .  The  quan t i t y  of  f e e d e r  added  v a r i e d  f r o m  2.7 x 1 0  7 to 1.6 x 107 c e i l s  ( m e a n  2 • 107). 
The m a t e r i a i  was c u l t u r e d  in m e d i u m  199 con ta in ing  20% h u m a n  g r o u p  AB (IV) s e r u m ,  u n d e r  w a t e r  v a p o r  and 
a g a s  m i x t u r e  c o n s i s t i n g  of  5~ CO2 in a t m o s p h e r i c  a i r .  E a c h  e x p e r i m e n t  was a c c o m p a n i e d  by  a f e e d e r  con t ro I .  
M a t e r i a l  was f i xed  with e thano l  on the 9 th -12 th  d a y  of  c u I t u r e ,  a l k a l i n e  p h o s p h a t a s e  a c t i v i t y  was d e t e r m i n e d  in 
c o l o n i e s  s t a i n e d  by  the 1 R o m a n o v s k y - G i e m s a  me thod ,  the n u m b e r  of g rowing  c o l o n i e s  was counted ,  and  the e f -  
f i c i e n c y  of  co lony  f o r m a t i o n  was  c a l c u l a t e d  p e r  105 s e e d e d  n u c l e a t e d  c e l l s .  

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

D u r i n g  c u l t u r e  of  h u m a n  bone  m a r r o w  c e l l s  wi thout  f e e d e r  the c lon ing  e f f / e i e n c y  was 0 in  12 of  22 c a s e s .  
M a x i m a l  e f f i c i e n c y  o f  co lony  f o r m a t i o n  was 1, and th i s  f i g u r e  was  n e v e r  e x c e e d e d .  The m e a n  va lue  was 0. t • 
lO-S. 
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The resul ts  of the experiments  to clone human bone mar row s t romal  f ibroblasts  with the use of rabbit  
and ra t  feeders  are  given in Table 1. When human bone mar row was cultured with rabbit  feeder  the resul ts  
showed grea t  stabili ty within the l imits  of the experiment .  The mean efficiency of colony format ion under 
these conditions was (3.7 �9 0.3) • 10 -~. 

When human bone mar row was cultured with ra t  feeder  the resul ts  were not stable. The efficiency of 
colony format ion var ied  within the l imits  of the exper iment  f rom 0 to 5.6 and the mean value was 2.5 t imes 
less  than when the same bone mar row samples  were cultured with rabbit  feeder.  

The time of addition of the feeder  had no effect on the efficiency of colony formation if it did not exceed 
72 h f rom the t ime of e~plantation of the cells.  I r radia t ion in the dose stipulated completely inhibits mult ipl ica-  
tion of rabbit  and ra t  bone mar row cells  while leaving their  feeder  proper t ies  intact. 

A difference in the s t ruc ture  of the colonies also was found. When bone mar row was cultured without 
feeder  or  with rat  feeder,  the colonies which grew were small  (not more  than 1.5 mm in diameter},  composed 
of a single layer ,  and phosphatase-negat ive.  When bone mar row was cultured with rabbit  feeder  the colonies 
were large (diameter  5 mm or more ) ,  stratif ied,  and 60-80~o of them were phosphatase-posi t ive .  Colonies of 
human bone mar row s t romal  f ibroblasts  cultured without feeder  and with rabbit  or  ra t  feeder  are i l lustrated 
in Fig. 1. 

Consequently, when cloning human bone mar row s t romal  f ibroblasts  the mos t  effective feeder to use is 
that f rom rabbit  bone mar row cells.  It is easy  and convenient to p repare  and can be widely used. 

The data obtained for the efficiency of colony formation by s t romal  f ibroblasts  f rom the femoral  ma r row 
of children aged 3-12 yea r s  with congenital dislocation of the hip can be used as control data when studying 
cloning of bone mar row s t romal  cells in inf lammatory  d iseases  of bone and other  types of pathology in children 
of this age group. 

The author is grateful  to P r o f e s s o r  A. Ya. Fr idenshtein  for scientific guidance and to E. A. Luriya and 
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