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The prol i ferat ive activity of p r e c u r s o r s  of bone mar row s t romal  cells forming colonies 
(clones of fibroblasts) in monolayer  cul tures  was studied by the thymidine-suicide method 
in v i t ro .  Clonogenic cells of native bone mar row were shown not to be inhibited by thymi-  
dine-H S with high specific activity, i .e. ,  they virtually do not prol i fera te  in vivo. Having 
started to prol i fera te  24 h af terexplanta t ion, they then give r i se  to colonies of f ibroblasts .  
In 6-14-=day bone mar row cultures 39 =~ 4% of clonogenic cells die under the influence of 
thymidine-H 3. Hence it follows that, unlike p r e c u r s o r  cells  in native bone mar row,  clono- 
genic cells in p r ima ry  cultures prol i fera te  actively. 
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Colonies, consist ing of clones of f ibroblasts ,  a re  formed in monoiayer  cul tures  of hematopoietic and 
lymphoid cells [1]. Autoradiographic studies have shown that p r e c u r s o r s  of f ibroblasts  found in monolayer  
cultures hardly prol i fera te  at all in adult animals in vivo [2], and they s tar t  to divide only 24 h after explanta- 
tion, when they give r ise  to colonies of f ibroblasts  [3]. In the p roce s s  of formation of such colonies,  some 
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Contained in Bone Marrow Suspension 

Addition of 
thymidine 

d 

1 @ -- 5-106 
+ 5-10 ~ 

2 "+ 5"106 
__ -L 5.10 o 

3 + 5"10 ~ 
- 5 . 1 o 6  I 

4 + 2. I0 ~ I 
- -  2 . 1 0 6  i 

_L 2.6- 106 I 
5 -7- 4" 10:' 

- -  4 . 1 0  ~ 
-: - -  .410 ~ 

~ o 

14 0,03 
17 0.03 

321 0,6 
330 0.6 
550 1,1 
574 1,1 
374 1,9 
522 2,6 
525 2,1 
22I 5,5 
220 5,5 
203 5,1 

r . 4  

~ . ~  

100" 

100" 

100 

137 
t10 

100 
92 

* Incubation in suspensign for 2 h. 

f ibroblasts  (about 20 %) leave the prol i fera t ive  pool [4]. 
The colonies of f ibroblasts  a re  composed of clonogenic 
cells capable of giving r i se  to new colonies of f ibroblasts  
during recloning of p r i m a r y  cultures.  

In this investigation the state of prol i fera t ive  a c t i v i t y  
of cells giving r i se  to colonies of f ibroblasts  by p r i m a r y  
explantation of bone mar row cells was compared with that 
of clonogenic cells forming colonies on recloning. The 
thymidine-suicide method was used for  thi s purpose;  it 
is based on the fact that pro l i fera t ing  cells synthesizing 
DNA and incorporat ing thymidine-H S of high specific ac-  
tivity lose their ability to prol i fera te  and their  colony- 
forming proper t ies  [5, 6]. 

EXPERIMENTAL METHOD 

Adult guinea pigs weighing 180-300 g were used as 
experimental animals. A suspension of bone marrow cells 
was obtained by the method described previously [i]. The 
cells (5" I0~-I0 �9 l0 s) were given in 100-ml flasks. The 
medium was 90% medium No. 199 or double-strength 
Eagle's medium + 10% embryonic calf serum. The cells 
were grown in an atmosphere of 5% CO 2 + 95% air. The 
medium was changed completely 24 h before addition of 
thymidine to the cultures, which then consisted of discrete 

foci of fibroblasts. 
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TABLE 2. Resu l t s  of Action of Thym i d i ne -  
H 3 on F i b r o b l a s t  Colony P r e c u r s o r  Cel ls  
Contained in P r i m a r y  Cul tures  of Bone 
Mar row 
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* Incubation with unlabeled thymidine o r  with 
i so tope  fo r  2 h. 
t Mean number  of colony forming units  p e r  
f lask  subjec ted  to rec loning .  

Thymidine-H 3 with a spec i f ic  ac t iv i ty  of 19-25 C i / m m o l e  (UVVVR, Czechoslovakia)  was used .  The 
ce l l s  we re  incubated with the i sotope for  30 min at  37~ 

T r e a t m e n t  of the Cell  Suspensions and Cul tures  with Thymid ine -H 3 

I~ A suspens ion  of ce l l s  of f r e sh ly  i so la ted  bone m a r r o w  was made up in Hanks ' s  solut ion at  37~ and 
the concent ra t ion  adjusted to 5" l0  s c e l l s / m l .  Thymid ine - t l  3 was added to one por t ion  of the suspension in a 
dose  of 50 gCi to 1 ml  ()f suspens ion ,  and another  (control) por t ion  was t r ea t ed  with unlabeled thymidine at 
the r a t e  of 100 pg/ml suspension.  The th i rd  por t ion ,  the i sotope toxic i ty  cont ro l ,  was t r ea ted  with a mix tu re  
of unlabeled thymidine and thymidine-H 3 in the p ropo r t i ons  specif ied above. At the end of incubation,  un- 
labe led  thymidine was added to the tube containing the isotope at the ra te  of 100 ~ g / m l  and a l l  t h ree  sus -  
pensions  were  placed on ice .  The ce l l s  were  then washed th ree  t i m e s  in cold medium No. 199 with the 
addition of t0% embryonic  calf  s e r u m  and unlabeled thymidine at the r a t e  of 20 p g / m l  medium.  The  cel l  
suspension was explanted in f l a sks  in doses  of 2 "I0~-5 �9 106 ce i l s .  
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2. After the culture medium had been poured off, f lasks containing 7-14-day p r imary  monolayer  bone 
�9 mar row cultures were  washed with Hanks 's  solution warmed to 37~ Thymidine-H 3 was added to the f lasks 

of group 1 containing a f resh  portion of Hanks 's  solution in a dose of 50 pCi /ml  solution, the flasks of group 
2 (control) vcere treated with unlabeled thymidine at the rate of 100 m g / m l  solution, and the flasks of group 
3 were treated with a mixture of thymidine-H 3 and unlabeled thymidineo 

After incubation and washing 3 t imes with cold medium No. 199 containing 20 #g/ml unlabeled thymidine 
and l(P/0 embryonic  calf serum,  the cell s were removed f rom the f lasks with t rypsin  and recloned in doses of 0.5- 
103 to 12.5.103 cells per  flask. 

After t reatment  with thymidine-H 3 the bone mar row cells and the cloned f ibroblasts  were grown on 
ordinary medium, with the  addition of unlabeled thymidine at the rate of 20 #g/ml medium daily in order  
to prevent  reutil ization of the �9 Bone mar row cells i r radia ted  in a dose of 4000 R (2 �9 107 cells pe r  
flask) were used as the feeder  to crea te  the neces sa ry  initial cell density. On the tenthday the cul tures 
were fixed with ethanol, stained by the R o m a n o v s k y - G i e m s a  method, and the number of colonies of f lbro-  
blasts  containing no fewer than 50 cells growing in the f lasks was counted. 

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

The resul ts  of these experiments  are  given in Tables  1 and 2. The cloning efficiency of cells  treated 
with unlabeled thymidine only was taken as 100%. The number and size of the colonies growing on suspen- 
sions of bone mar row cells t reated either with isotope or  with unlabeled thymidine were identical (Table 1). 
Hence it follows that cells f rom which colonies of f ibroblasts  were formed after  p r imary  explantation of 
bone mar row did not incorporate  thymidine-H 3, i.e., they belonged to the category of cells not prol i ferat ing 
in vivo. 

After incubation of 7-14-day bone mar row cultures for  30 min with the isotope the number  of colonies 
formed on recloning was reduced by 39 ~: 4~ (by 53 =~ 5% after  incubation for  2 h) compared with the control  
(Table 2). Hence it follows that about 40% of clonogenic cells included in the colonies were at any given mo- 
ment in the S phase of the cell cycle.  Since the cultures were not synchronized,  these resul ts  confirm that 
virtually all the clonogenic cells in the colonies belonged to the prol i fera t ive  pool No significant difference 
could be found in the reduction of the number  of colony-forming cells after  the addition of thymidine-H 3 to 
cell cultures aged 6-7 o r  11-14 days.  

It ttms follows f rom these resul ts  that p r e c u r s o r  cells for  f ibroblast  colonies contained in p r imary  bone 
mar row cul tures  p ro l i fe ra te  actively, unlike p r e c u r s o r s  in native bone marrow.  

1o 
2. 

3a 
4. 
5. 
6. 

L I T E R A T U R E  C I T E D  

A. Ya. Fridenshtein,  R. K. Chailakhyan, and K. S. Lalykina, Tsi tologiya,  No. 9, 1147 (1970). 
I. V. Kei l is -Borok,  N. V. Latsinik,  and Yu. F. Deriglazova,  Byull~ ]~ksperim. Biol. Med., No. 10, 91 
(1972). 
I. V. Kei l is -Borok,  N. V. Latsinik,  and S. Yu. Epikhina, Byull. t~ksperim. Biol.  Med., No. 7, 99 (1971). 
I. V.  Keil is-Borok,  N. V. Latsinik,  S. Yu. Epikhina, et al.,  Tsi tologiya,  No. 11, 1402 (1971). 
A. J~ Becker ,  E. A. McCulloch, H. Siminoviteh, et al., Blood, 2._.~ 296 (1965). 
D. Metcalf, P roc .  Soc. E~p. Biol. (New York), !39, 511 (1972). 

69 


