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Adhesion of guinea pig bone marrow and spleen cells to stromal mechanocytes of medullary, 
splenic, and thymic origin, to peritoneal exudate fibroblasts, and also to macrophages was 
studied in monolayer cultures.  P r i ma ry  cultures and subcultures of fibroblasts were able to 
bind hematopoietic cells and lymphocytes, and this property was independent of the origin of 
the mechanocytes. Hematopoietic cells were much less adherent to macrophages. Adhesion 
of ceils to mechanocytes is determined by the number of adhesion sites present on the surface 
of the fibroblasts. There  are  significantly more of these sites for adhesion of myeloid cells 
on the surface of stromal mechanocytes than for adhesion of lymphocytes. 
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Hematopoietic cells and precursors  of lymphocytes repopulate hematopoietic organs in which they find 
a microenvironment which favors their  proliferation and specific differentiation [2]. A principal role in the 
creation of the microenvironment is played by stromal mechanocytes, clonal colonies of which can be obtained 
by pr imary  explanation; during passage of the colonies diploid strains of stromal fibroblasts appear [1]. The 
object of this investigation was a comparative analysis of adhesion of hematopoietic cells and lymphocytes in 
vitro to mechanocytes (fibroblasts) obtained from bone marrow, spleen, thymus, and peritoneal exudate, and 
also to macrophages. 

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

Pr ima ry  monolayer cultures of bone marrow, spleen, thymus, and peritoneal exudate cells from guinea 
pigs and subcultures of fibroblasts were obtained as described previously [3], using 60-ram glass Pe t r i  dishes. 
Culture was car r ied  out in the presence of HEPES buffer in an atmosphere containing 5% CO 2 in air  and satu- 
rated with water vapor. Allogeneic bone marrow cells (4 >~106-4 • l0 T per dish) Or spleen cells (1 • 107-1 • 108 
per  dish) were added to 7-9-day pr imary  cultures and 1-7-day subcultures of migrating fibroblasts. The sus- 
pensions to be added were first  freed from cells adherent to the surface of the glass [4]. After combined cul- 
ture for 21-23 h the dishes were washed with medium No. 199 and fixed with formalin vapor, calcium-formol,  
and methyl or ethyl alcohol. They were then stained with Sudan black, with peroxidase, by Gomori 's method 
for alkaline phosphatase, or with azure-eosin by Romanowsky's method. The number of fibroblasts forming 
colonies and the number of hematopoietic cells or lymphocytes associated with fibroblasts and macrophages, 
and also the number adherent to the glass were counted. 

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

The pr imary 7-9-day cultures consisted of small discrete colonies of fibroblasts virtually f ree  from 
macrophages. On transplantation of bone marrow cells it could be clearly seen that adhesion of the hema- 
topoietic cells to glass and to macrophages was on an extremely small scale. No hematopoietic cells were 
adherent to 84% of the macrophages, and not more  than one or  two cells to the other 16%. Conversely, binding 
of  hematopoietic cells to the fibroblasts was definite in character .  Among the hematopoietic cells adherent 
to mechanocytes most were morphologically distinguishable granulocytes, i.e., cells giving a positive reaction 
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TABLE 1. Adhesion of Medul lary  H e m a t o -  
poiet ic  Cel ls  and Splenic Lymphocytes  to 
F ib rob l a s t  Colonies  in P r i m a r y  Monolayer  
Culture 
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f o r  a lkal ine  phospha tase  and pe rox idase  and staining with Sudan black.  The  colonies of f ib rob las t s  we re  h e t e r o -  
geneous as r e g a r d s  the num ber  of adherent  hematopoie t ic  ce l l s  ( f rom two to 18 pe r  f ibroblas t ) .  Hematopoie t ic  
ce l l s  were  l e s s  adherent  to l a r g e  colonies with t ight ly  packed f ib rob las t s  than to smal l ,  loose ly  packed colonies~ 

The  m e a n  ra t io  between the  num ber  of adheren t  hematopoie t ic  ce l l s  and the number  of  f ib rob las t s  of  
medul la ry ,  splenic,  thymic,  and per i toneal  or ig in  was 5-6 : 1 (Table 1); the d i f fe rences  between the  r a t io s  for  
the  di f ferent  ce l l s  we re  not s ignif icant .  

The  mean  ra t io  of  the num ber  of adheren t  myelo id  ce l l s  to the number  of f ib rob las t s  did not change 
s ignif icant ly  with an i nc r ea s e  in the  number  of t r ansp lan ted  bone m a r r o w  cel ls  f r o m  4 x l0 s to 4 x l0  T pe r  dish. 
Since p r i m a r y  cu l tures  of  f ib rob las t s ,  s i m i l a r  in number  and s ize  of  the colonies,  we re  used  in t he se  expe r i -  
men t s ,  the r e su l t  means  that  the num ber  of adherent  myelo id  ce l l s  was de te rmined  not by the number  of ce l l s  
in contact with f ib rob las t s ,  but by the l imi ted  number  of  aches ion  s i tes  p r e s e n t  on the  su r face  of the mechano-  
cytes. 

Splenic lymphocytes  we re  much l e s s  adherent  to the mechanocy tes .  Mean ra t io  of  the  number  of adherent  
l ymphocy tes  to the number  of  f ib rob las t s  was 0.3-0.4 (Table 1), and was the s a m e  fo r  f ib rob las t s  of medu l l a ry  
and splenic o r ig in  and fo r  cu l tures  to which i x l0  T, 3 x 107, and I x l0  s spleen ce i l s  w e r e  added. T h e r e  a r e  
evidently s ignif icant ly  fewer  adhesion s i tes  for  lymphocy tes  on the su r face  of the  mechanocy tes  than adhesion 
s i tes  for  myelo id  ce i l s .  

Af t e r  addition of bone m a r r o w  ce l l s  to the  cu l tu res  a bone m a r r o w  and thymus  f ib rob las t s  a f te r  the 
2nd-4th passage ,  hematopoie t ic  cel ls  adhered  to 76-84% of f ib rob las t s .  Between 15 and 21% of f ib rob las t s  were  
bound to one hematopoie t ic  cell ,  13-19% to two, and 9-13% to th ree .  F r o m  2.9 to 6.1% of f ib rob las t s  were  
bound to 11 hematopoie t ic  ce i l s  o r  m o r e ,  and between 0.5 and 1,7% to 16 o r  m o r e .  On a v e r a g e  each subcul tured 
f ib rob las t  had 3-3.5 hematopoie t ic  cel ls  adherent  to it. Di f fe rences  in the abi l i ty of f ib rob las t s  subcul tured 
f r o m  bone m a r r o w  and thymus  to bind hematopoie t ic  ce i l s  were  not s ta t i s t i ca l ly  s ignif icant .  

I f  bone m a r r o w  ce l l s  which, during the  p rev ious  22 h, had not adhered  to f ib rob las t s  of  o the r  analogous 
cu l tu res  we re  added to subcul tures  of  f ib rob las t s ,  the  s a m e  number  of  myelo id  ce l l s  adhered  to the  mechano-  
cy tes  as  whe~ bone m a r r o w  ce i l s  not p rev ious ly  a s soc i a t ed  with f ib rob las t s  w e r e  added. Th i s  also conf i rms  
tha t  t he  n u m b e r  of  ce i l s  bound to f ib rob la s t s  is  de te rmined ,  not by the n u m b e r  of  mye lo id  ce i l s  capable  of 
fo rming  as soc ia t ions  with mechanocy tes ,  but by the  l imi ted  abi l i ty  of the  mechanocy te s  to bind hematopoie t ic  
cells. 
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Neither in pr imary monolayer cultures nor in subcultures were any differences found between stromal 
mechanocytes of medullary, splenic, o r  thymic origin, and also peritoneal exudate fibroblasts as regards 
ability to bind hematopoietic and lymphoid cells. This nonselective adhesion to mechanocytes of different 
origin can be explained by the fact that morphologically identifiable myeloid and lymphoid cells (which mainly 
were adherent to fibroblasts in cultures) no longer requi re  specific stromal mechanocytes for their develop- 
ment. It must evidently be earl ier ,  morphologically indistinguishable precursors  of hematopoiesis and lympho- 
poiesis, which specifically colonize the t e r r i to r ies  of the hematopoietic and lymphoid organs, that distinguish 
stromal mechanocytes of different origin. The problem of whether such cells adhere to stromal mechanocytes 
of different origin in the same way or differently will be a subject for la ter  communications. 
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