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T r e a t m e n t  of a mono laye r  cu l tu re  of human b o n e - m a r r o w  ce l l s  with human p e r i p h e r a l  blood 
leukocytes  or  with medium in which leukocytes  have been cul tured  inhibi ts  growth of co lonies  
of f ib rob las t s .  This  effect  is  unconnected with  immunologic  incompat ib i l i ty  of the c e l l s  in 
cu l tu re ,  for autologous blood c e l l s  have the same action as homologous.  The fac tor  inhibit ing 
growth of f ib rob las t s  does not inhibit  growth of o ther  ce l l s  or ,  in p a r t i c u l a r ,  of macrophages .  
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Colonies  cons i s t ing  of c lones  of f ib rob las t s  a re  formed in monolayer  cu l tu re s  of guinea pig, rabbi t ,  
mouse ,  and human bone mar row .  The number  of co lonies  fo rmed  depends on the number  of s t r o m a l  p r e -  
c u r s o r  ce l l s  and on the i r  cloning eff ic iency.  The number  of co lon ies  is  10-4-10 -5 of the number  of explanted 
c e l l s  [1]. 

This  inves t iga t ion  showed that  the addition of p e r i p h e r a l  blood leukocytes  or  nutr ient  medium in which 
these  l eukocy tes  have been cul tured ,  to a monolayer  of human bone m a r r o w  inhibi ts  colony format ion.  
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F r a g m e n t s  of r i b s  r e s e c t e d  at opera t ions  onpa t i en t s  with t ube rcu los i s  were  used as the source  of bone-  
m a r r o w  ce l l s .  The r i b s  were  sp l i t  open and the b o n e - m a r r o w  ce l l s  washed out with medium No. 199 f rom 
a syr inge .  T h e  suspens ion  was pipeted,  f i l t e red  through Kapron t i s sue ,  and cu l tu red  in C a r r e l ' s  f lask in 
5 ml of medium of the following composi t ion:  medium No. 199 plus 20 % human group AB (IV) se rum.  The 
number  of b o n e - m a r r o w  c e l l s  seeded in each f lask  va r i ed  f rom 5- 104 to 3 �9 106. 

P e r i p h e r a l  blood leukocytes  were  added to the f lasks  along with the b o n e - m a r r o w  ce l l s  in the number  
of 2 "106-4 �9 106 p e r  flask. Leukocytes  were  obtained f rom the blood of healthy donors  or ,  in one exper iment ,  
f rom the blood of the pa t ien t  f rom whom the r ib  was  r e s e c t e d .  Blood with hepar in  (20-30 un i t s /ml )  was a l -  
lowed to se t t l e  for 1 h at r oom t empe ra tu r e ,  s o m e t i m e s  with the addition of 1-2% gelat in .  The c e l l s  were  
washed twice with Hank 's  solution to r emove  the p l a sma .  The medium in the C a r r e l ' s  f lask  was changed 
once af te r  48 h. Nonadherent  ce l l s  were  sed imented  by cent r i fugat ion  and again added to f lasks  with the 
cu l tu re s .  

To t e s t  the inhib i tory  ac t iv i ty  of the medium in which the l eukocy tes  were  cul tured ,  a modif ied method 
of Iscove et  al.  [2] was used.  Washed leukocytes  were  added to CMRL medium or medium No. 199 at  38 ~ C, 
containing 0.5% agar  and 15% human se rum.  The c e l l s  were  added in a dose  of 4 �9 106 c e l l s  to 1 ml medium.  
The suspension was poured  into Roux f lasks ,  and when the agar  had sol idif ied,  an equal volume of the same 
medium without agar  was added. The medium was r e m ove d  af te r  6-7 days  and kept in a f rozen state .  It was 
added in doses  of 0.5 ml to the f lasks  at the t ime of seeding and when the medium was changed. The cu l tu res  
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TAB LE 1. Number  of  F ib rob la s t  Colonies 
in Culture of B o n e - M a r r o w  Cells  a f ter  
Addition of P e r i p h e r a l  Blood Leukocytes  
or  Medium in Which Leukocytes  Were  
Cultured (in % of control  

Homologous leukocytes, 
2.10 e 

Homologous leukocytes, 
4 . 1 0  e -  

Autologous leukocytcs, 
2 �9 10 6 

Culture medium of leukocytes, 
10% 

Number of bone- 
marrow cells 

2 .10 '  5-10~ 

20 43 
- -  32 

5 

22 

7 

were  fixed on the 14th day with 96% alcohol and s ta ined with 
a z u r c - e o s i n e ,  a f te r  which colonies of f ibroblas ts  were  counted 
under  a binocular  loupe (magnification 12.5 x 2), counting those 
that  contained m o r e  than 50 ce l l s .  

poor ly  adherent  to the g lass .  
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~.,0, A l inear  re la t ionship  between the number  of explanted 
ce l l s  and the number  of colonies fo rmed  was obse rved  du r -  

12 ing growth of between 5- 104 and (1.5-2) �9 106 ce l l s  in the 
14 C a r r e l ' s  f lasks .  The number  of colonies  per  105 explanted 
-- ce l l s  (the co lony- forming  efficiency) var ied  with different  
9 individuals:  f rom 3 to 27 according to the r e s u l t s  of five 

exper imen t s .  Explanation of b o n e - m a r r o w  cel l s  in a dose 
22 9 of 3.106 pe r  f lask led to growth of a monolayer  of f ibroblas ts .  
26 
9 Addition of pe r iphe ra l  blood ce l l s  led to marked  in-  

hibition of growth of the f ibroblas t  colonies  (Table 1), as  r e -  
f lected not only in a d e c r e a s e  in the number  of  colonies,  but 
also a sharp  dec r ea se  in their  s ize.  The colonies were  loose 
in texture,  honeycombed,  and s o m e t i m e s  r ing-shaped ;  the 
c e l l s  we re  not a r r anged  in a smooth layer ,  and they were  

Inhibition of growth of the f ib roblas t s  by the use  of autologous pe r iphe ra l  blood 
leukocytes  was jus t  as  m a r k e d  as  when homologous ce l l s  we re  used. Consequently,  the effect  was  not due 
to immunologic incompat ibi l i ty  between the bone m a r r o w  and blood ce l l s  in cul ture .  

The med ium in which the blood ce l l s  were  cul tured had just  as s t rong  inhibitory action on growth of the 
f ibroblas ts  as the ce l l s  t hemse lves .  Large  number s  of mac rophages  were  obse rved  in such f lasks,  often 
forming la rge  c lus te r s .  Keeping the conditioned medium for 2-3 months in a f rozen state,  with frequent 
thawing, did not modify i ts  inhibitory activity.  

The r e su l t s  a re  evidence that during cultivation of pe r iphe ra l  blood ce l l s  in v i t ro  a factor  inhibiting 
growth of human b o n e - m a r r o w  f ib rob las t s  appea r s  in the medium.  The effect  of inhibition was seen both 
when the pe r iphe ra l  leukocytes  and b o n e - m a r r o w  ce l l s  were  grown together  in monolayer  cul ture  and when 
the med ium in which the pe r iphe ra l  blood leukocytes  were  cul tured was used. The p r e sence  in the medium 
of a fac tor  inhibiting growth of f ib roblas t s  was  not accompanied  by inhibition of the growth of other  cel ls .  
In monolayer  cu l ture ,  for instance,  an i nc rea se  in the number  of m a c r o p h a g e s  was  observed ,  whe reas  ad-  
dition of the conditioned medium to the agar  cul ture  of b o n e - m a r r o w  ce l l s  had a s t imulant  action on growth 
of granulocyt ic  and macrophaga l  colonies .  The re la t ionship  of this  fac tor  inhibiting growth of f ib roblas t s  
to the fac tor  s t imulat ing growth of granulocyt ic  colonies  in agar  is not c lea r .  Nor is it known which ce l l s  
of human pe r iphe ra l  blood were  respons ib le  for the inhibi tory effect  and whether  it is exhibited on ce l l s  of 

o ther  an imals .  
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