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The eoneentrat ion and total number  of p r e e u r s o r  cel ls  forming f ibroblas t  clone colonies were  
de te rmined  in monolayer  cul tures of cells f rom the bone m a r r o w ,  thymus,  spleen,  and p e r i -  
toneal and pleura l  cavi t ies  of adult guinea pigs. The concentra t ion of these  cells was 27.5, 
8.4, 1.8, 0.96, and 0.34 pe r  10 s cells of the pleural  cavi ty ,  per i toneal  cavity,  bone m a r r o w ,  
spleen,  and thymus,  respec t ive ly .  The total number  of p r e c u r s o r  ceils for  f ibroblas ts  in the 
bone m a r r o w ,  thymus,  spleen,  p leural  cavity,  and per i toneal  cavi ty  was 36 ~ 103, 2 • 103, 103, 
8 • 102, and 3 • 102, respec t ive ly .  P r e c u r s o r  cel ls  for  colonies of f ibroblas ts  in cell popula-  
tions f rom the hematopoie t ic  organs  belong to the ca tegory  of s t romal  p r e c u r s o r  cells .  The 
or igin of the p r e c u r s o r  cells for f ibroblas ts  in the p leura l  and per i tonea l  cavi t ies  is unknown. 

In v i t ro  cloning is a method of detecting individual p r e c u r s o r  cel ls  r espons ib le  for  the abil i ty of h e m a -  
topoiet ic  and lymphoid t i s sues  to give r i s e  to f ibroblas t  development.  

As the w r i t e r s  have descr ibed  previous ly ,  f ibroblas t  c lone-colonies  a re  fo rmed  in monolayer  cul tures  
of guinea pig [7, 9], rabbi t  [5], mouse  [2], and human [6] bone m a r r o w ,  guinea pig [9] and mouse  [2] spleen,  
and guinea pig per i toneal  macrophages  [3]. 

Cloning in monolayer  cul tures has enabled light to be shed on some p rope r t i e s  of f ib rob las t  colony 
forming cells (FCFC). The rad iosens i t iv i ty  of guinea pig bone m a r r o w  FCFC is e x p r e s s e d  by the p a r a m e t e r s  
D0=178 * 14 and n=1.44 [1]. These cells a r e  highly adhesive [8]. The number  of FCFC in the mouse  spleen 
a f te r  total i r rad ia t ion  in a dose of 150 R [2] and in the guinea pig bone m a r r o w  af te r  blood loss  undergoes 
cha rac t e r i s t i c  changes.  It has also been  shown that FCFC c i rcula te  in the blood s t r e a m  [4]. 

This pape r  gives detai ls  of the compara t ive  eff iciency of f ibroblas t  colony fo rmat ion  (EFCF). They 
provide a bas i s  for  es t imat ing the content of FCFC in the bone m a r r o w ,  spleen,  thymus,  and per i toneal  and 
pleura l  cavi t ies  of adult guinea pigs. 

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

Cells f rom guinea pigs weighing 180-200 g were  explanted. P r e p a r a t i o n  of the cell suspensions  and 
the explantat ion technique were  descr ibed  prev ious ly  [6, 9]. The medium was changed for the f i r s t  t i m e a f t e r  
24-48 h and l a t e r  as it b ecam e  acid. On the 10th-14th day the cul tures  we re  fixed with 96 ~ ethanol ands ta ined  
with azureeos in .  The colonies were  counted and their  s t ruc tu re  studied under the d issec t ion  mic roscope .  

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

After  the f i r s t  change of medium,  cells which were  not adherent  to the su r face  of the sl ide were  r e -  
moved,  leaving in the cul tures  h i s t i ocy te -mac rophages ,  monocytes ,  and degenerat ing lymphocytes ;  in the 
course  of cultivation the number  of these  cells diminished p rog re s s ive ly .  After  the 3rd day groups o f f i b r o -  
b las t s  appeared  in the cul tures ;  these subsequently inc reased  in s ize  to fo rm d i sc re te  colonies vis ible  with 
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TABLE 1. 
T h y m u s ,  and  P e r i t o n e a l  and  P l e u r a l  Cav i t i e s  

E F C F  in Cu l tu re s  of  Ce l l s  f r o m  Bone M a r r o w ,  Spleen ,  

NO. o-~ ex- 

planted cells 
per flask* 

5,4 
1,8 

No. of colonies 
per flask 

78; 80 
17; 20; 21; 31 

Source of cells 
EFCF (per 
l0 s cells) 

1,5 
1,2 Bone marrow 

Spleen 30,0 176; 318 0,8 
10,0 64; 66; 61; 87 0,7 

Thymus 52,0 147; 143 0,3 
14,0 47; 43; 46; 55 0,3 

Peritoneal cavity 1,31" j.O,~5 184; 167; 153 13,0 
56; 66; 60 13,5 

Pleural cavity 1,2 I" 495; 667 48,4 

* F l a s k s  wi th  a b a s e  a r e a  of  42 c m  2. 
Cu l t iva t ion  wi th  the add i t i on  of 10 ? bone  m a r r o w  c e l l s  i r r a d i a t e d  

in a dose  of  4000 R as  f e e d e r .  

Fig. I. Colonies of fibroblasts in 12-day cultures of guinea pig 
bone marrow (a, b), thymus (c, d), and pleural cells (e). 

the una ided  eye  on the 8 th -10 th  day  (Fig.  1). When  the  count ing was  done,  f i b r o b l a s t  foci  con ta in ing  no f e w e r  
than  50 c e l l s  w e r e  r e g a r d e d  as  co lon i e s .  The c e l l s  in  the  co lon ie s  had  the m o r p h o l o g y  of  t y p i c a l  f i b r o b l a s t s  
wi th  t o n o f i b r i l s  in t h e i r  c y t o p l a s m ,  a p a l e  nuc l eus ,  and  a l a r g e  nuc leo lus .  Ou t s ide  the  co lon i e s  t h e r e  w e r e  
no f i b r o b l a s t s .  The excep t i ons  w e r e  c u l t u r e s  of p e r i t o n e a l  m a c r o p h a g e s  and c e l l s  f r o m  the p l e u r a l  c av i t y :  
b e s i d e s  c o l o n i e s ,  t h e s e  a l so  con ta ined  i s o l a t e d  f i b r o b l a s t s  s h a p e d  l i k e  t i l e s  wi th  a p y c n o t i c  nuc l eus .  

No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  found in the  m o r p h o l o g y  of  the f i b r o b l a s t s  in c u l t u r e s  of  d i f f e r e n t  o r i -  
gin. H o w e v e r ,  d i f f e r e n c e s  w e r e  o b s e r v e d  in  the  s t r u c t u r e  of  the  c o l o n i e s ,  and  t h e s e  wi l l  be  d e s c r i b e d  s p e -  
c i a l l y .  
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Fig. 2. Number  of co lony-forming cells in 
bone m a r r o w ,  thymus,  spleen,  blood, and 
per i toneal  and pleural  cavi t ies  of guinea pigs . 
Data for  blood taken f r o m  the l i t e r a tu re  b e -  
fore  1972: I) concentrat ion of c o l o n y - f o r m -  
ing cel ls ;  II) number  of co lony- forming  cells 
in whole population, a) P leu ra l  cavity;  b) 
per i toneal  cavity;  c) bone m a r r o w ;  d) blood; 
e) spleen;  f ) t hymus .  The pa r t  of column c 
bounded by the b roken  l ine r e p r e s e n t s  the 
number  of co lony-forming cells  in one femur  
(1755}; the whole of column c r e p r e s e n t s  the 
number  of co lony-forming cells  i n  the whole 
bone m a r r o w  (1755 • 20). 

Results  of exper iments  to de te rmine  EFCF a re  
given in Table 1. The di f ferences  between EFCF for  the 
different  cell populations were  revea led  ve ry  c lear ly .  
The corresponding r e su l t s  (combined r e su l t s  of 43 expe r i -  
ments} a r e  i l lus t ra ted  in Fig. 2. 

To mainta in  s table  E F C F  and to mainta in  a l i nea r  
re la t ionship  between the number  of explanted cells and 
the number  of growing colonies,  the initial density of ex-  
plantat ion of cells f rom the p leura l  and per i toneal  cavi t ies ,  
bone m a r r o w ,  and spleen m u s t  not be below 0.5 ~ 105 c e l l s /  
cm 2, and the number  of thymus cells  mus t  not be below 
5 • 105 c e l l s / c m  2. In the p r e s e n c e  of s tandard  feeder  
( i r radia ted  bone m a r r o w  cells} the E FCF cha rac t e r i s t i c  
of each of the cell populations analysed  is r eproduced  [1]. 
Hence it follows that E F C F  re f l ec t s  the concentra t ion of 
co l0ny-forming cells.  It was highest  for  cel ls  of the pleu-  
ra l  cavity,  followed by per i tonea l  macrophages  and cells 
of the bone m a r r o w ,  spleen,  and thymus.  Meanwhile, f i r s t  
place for  the total number  of FCFC was occupied by the 
bone m a r r o w  (assuming that, as in mice ,  about 1 /20  of 
the whole bone m a r r o w  in guinea pigs is accounted for  by 
one femur) :  it contained about 36 • 103 FCFC, compared  
with about 2 • 103 for  the thymus and 103 for  the spleen. 
The corresponding numbers  of FCFC in the p leura l  and 
per i toneal  cavi t ies  we re  8 • 102 and 3 • 102. 

Although f ibroblas ts  fo rming  colonies in cul tures  
of different  or ig in  differed morphologica l ly  f rom each 

other  ve ry  l i t t le ,  there is no doubt that they differed in the i r  p rope r t i e s .  When r e t r ansp lan t ed  in vivo, f i b ro -  
b las t s  f r o m  bone m a r r o w  cul tures  fo rm bone t i ssue  [9], which is populated by hematopoie t ic  ce l l s -ca r ry ing  
out myeloid  hematopoies i s  on the t e r r i t o r y  of the graf t ,  while under the s a m e  conditions f ibroblas ts  f rom 
spleen cul tures fo rm r e t i cu l a r  t i s sue  [9], on the t e r r i t o r y  of which lymphopoies i s  takes place.  F ibroblas ts  
f rom the cul tures thus c rea te  a specif ic  m ic roenv i ronmen t  which is cha r ac t e r i s t i c  of the corresponding 
hematopoie t ic  organ. This shows that the FCFC of bone m a r r o w  and spleen can be ca tegor ized  as s t r o ma l  
p r e c u r s o r  cells.  In aga r  cul tures  of cel ls  f rom the p leura l  cavity mixed with venous blood, colonies o f f i b ro -  
b l a s t - l ike  cel ls ,  descr ibed  as a "new type of co lony-forming cel ls ,"  were  found in 1972 [10]. Agar  cul tures 
a re  evidently not sui table for  cloning f ibroblas ts .  In fact ,  if cells of the per i toneal  cavity,  thymus,  lymph 
glands, spleen,  and bone m a r r o w  of mice  were  explanted into agar  cu l tures ,  only random colonies appeared ,  
on the bas i s  of which it was inco r rec t ly  postulated that  these cell populations do not in genera l  contain FCFC. 
Meanwhile, as the data given above show, bone m a r r o w ,  thymus,  and spleen of guinea pigs a re  r ich  in FCFC 
in which the i r  concentrat ion is 1-2, 0.3, and 0.8 pe r  105 cel ls ,  r espec t ive ly .  So fa r  as mice  are  concerned,  
the EFCF of thei r  bone m a r r o w  and spleen is the s a m e  as in guinea pigs. It is not su rp r i s ing  that during 
explantat ion of 3 x 105 cells of each of these populations into agar  cul tures colony fo rmat ion  with a s table  
level  of eff iciency could not be obtained [10]. 
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