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The use of a v inblas t in  method has shown that  p ro l i f e r a t i on  of hematopoie t ic  s t em ce l l s ,  i .e . ,  
ce l l s  capable  of forming  colonies  of hematopoie t ic  ce l l s  in the sp leen  of le thal ly  i r r a d i a t e d  
mice ,  continues for more  than 2 weeks  in o rgan  cu l tures  of mouse embryon ic  l ive r .  

A prev ious  communicat ion [1] d e s c r i b e d  how l~matopoies i s  continues in organ cu l tu res  of embryonic  
l ive r  for a long t ime (up to 3 weeks) and hematopoie t ic  s t em ce l l s  capable  of forming colonies  in the sp leen  
of i r r a d i a t e d  mice  can be found. The re l a t ive  number  of co lony- fo rming  units (CFU) in the cu l tu res  may 
ac tua l ly  i n c r e a s e  during the f i r s t  week by compar i son  with the number  in embryon ic  l iver  c e l l s .  However,  
because  of the diff icul ty of counting the absolute  number  of ce l l s  in o rgan  cu l tu res  exact ly ,  it  was not c l e a r  
whether  hematopoie t i e  s t em ce l l s  mul t ip ly  in the cul ture  or  whether  they s imply  surv ive  s e l e c t i v e l y  in v i t ro  
by compar i son  with more  mature  ce l l s .  This is  a p r o b l e m  of fundamental  impor tance  in connection with 
a s s e s s m e n t  of the p o s s i b i l i t i e s  afforded by the method of organ  cul t ivat ion of hematopoie t ie  t i s sue .  None 
of the exis t ing  methods of cul t ivat ion can ensure  maintenance  of the k ine t ics  of the s t e m  ce l l s  [7]. 

The use  of the "thymidine su ic ide"  method has shown that the number  of CFU in the bone m a r r o w  of 
adul t  an ima l s  is  not reduced a f te r  a s ingle  in jec t ion  of l a rge  doses  of thymid ine -H 3 in vivo or  a f te r  exposure  
to thymidine-H 3 for  sho r t  pe r iods  (20-30 min) in v i t r o  [3]. If l a rge  doses  of thymid ine-H 3 a r e  a d m i n i s t e r e d  
in vivo,  about 30% of the CFU s t i l l  r ema ins  at  the end of 24 h in the bone m a r r o w  [4]. Cons ider ing  that 
thymi~line-H 3 in jures  ce l l s  only a f te r  incorpora t ion  into DNA, whereas  un incorpora ted  thymidine-H 3 does not 
cause death of the ce i l s  [3], i t  is evident  that  a l a rge  p ropor t ion  of the hematopoie t ic  s t e m  ce l l s  in the bone 
m a r r o w  of the adul t  an ima l  a r e  e i t he r  not pa r t i c ipa t ing  in the mi to t ic  cyc le  (in the Go period)  o r  a r e  p r o l i f e r -  
at ing s lowly with a pro longed mi to t ic  cyc le .  At the same  t ime ,  during exposure  of hematopoie t ic  embryonic  
l iver  ce l l s  to thymid ine-H 3 in v i t ro ,  the p ropor t ion  of dying CFU may reach  40% [3]. 

Consequently,  embryon ic  CFUs p r o l i f e r a t e  much more  rap id ly  (or more  of them a re  in a s ta te  of p r o -  
l i ferat ion)  than CFUs f rom the bone m a r r o w  of adult  an ima l s .  It was i n t e r e s t i ng  to invest igate  how these  
p a r a m e t e r s  change as  the age of the cul ture  i n c r e a s e s .  

To study the propor t ion  of ac t ive ly  p r o l i f e r a t i n g  C FUs, v inblas t in  was used.  This subs tance  has been 
shown to inhibit  the en t ry  of ce l l s  into mi tos i s  [6]. Although in some s y s t e m s  higher  concent ra t ions  of v in-  
b l a s t i n  can evident ly  damage ce l l s  in o ther  phases  of the cycle ,  in the late G t -pe r iod  and S -pe r iod  [8], in-  
ves t iga t ion  of the act ion of v inblas t in  on CFUs in v i t ro  has ,  on the whole,  conf i rmed its su i tab i l i ty  for use 
in de te rmin ing  the p r o l i f e r a t i v e  ac t iv i ty  of hematopoie t ic  s t em ce l l s .  In p a r t i c u l a r ,  dur ing its act ion on 
hematopoie t ic  t i s sue  of adult  an ima l s  in a s tab le  s ta te ,  in the course  of 24 h v inblas t in  lowers  the number  
of CFUs to 20-30% of its in i t i a l  value.  Hence, during 24 h up to 70-80% of the hematopoie t ic  s t e m  ce l l s  
begin mi tos i s ,  a f igure  in a g r e e m e n t  with data for  the p r o l i f e r a t i ve  ac t iv i ty  of CFUs obtained by the 
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TABLE 1. Act ion of Vinblas t in  on CFUs in Embryonic  L i v e r  Cul tures  

Durat ion of 
cul t ivat ion 

(in days) 

1 

7 

12 

17 

Group of an i -  
mals  

Control  
Expe r imen ta l  
Control  
Exper imen ta l  
C ont rol  
Expe r imen ta l  
Control  
Expe r imen ta l  

No. of 
mice 

9 
10 

8 
5 
7 
8 
6 
7 

No. of ce l ls  
in jected 

35,000 
102,000 
51,000 
70,000 
32,000 

126,000 
43,000 
78,000 

No. of 
colonies * 

No. of CFUs 
p e r  100,000 
ce l l s  in jec ted  

P ropor t ion  of 
cel l s  dying du r -  
ing t r e a t m e n t  
with v inblas t in  

(in %) 

*Two colonies were  found in the sp leens  of 24 

1.9• 5.4 70 
1.6"0.5 1.6 

23.4+1.7 45.5 87 
4.2~0.5 6.0 

14.4~-1.0 45.0 56 
25.0~3.3 20.0 

9.7~:1.6 22.6 89 
2.0~0.8 2.6 

i r r a d i a t e d  control  mice ,  not r ece iv ing  hematopoie t ic  ce l l s .  

"thymidine su ic ide"  method [4]. If the s table  s ta te  of hematopo ies i s  is  d i s tu rbed ,  such as in the bone m a r -  
row r egene ra t i ng  a f t e r  i r r a d i a t i o n  [10] or  in the r ap id ly  p ro l i f e r a t i ng  bone m a r r o w  a f t e r  t r ansp lan ta t ion  
into i r r a d i a t e d  an ima l s  [12], the p ropor t ion  of CFUs dying a f te r  v inblas t in  t r e a tmen t  r i s e s  subs tan t ia l ly .  
The object  of the p r e s e n t  inves t iga t ion  was to compare  the sens i t iv i ty  of the co lony- fo rming  ce l l s  of mouse 
embryon ic  l ive r  to v inb las t in  a f te r  the i r  cul t ivat ion in v i t ro  for 1-17 days .  

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

Mice of l ine CBA were  used in the expe r i m e n t s .  The embryon ic  l ive r  of 17-18 day embryos  was 
grown in organ cul tures  [2]. P i eces  of l ive r ,  1-2 mm in d i a m e t e r ,  were  p laced  on a Mi l l ipore  f i l t e r  with 
a pore  d i a m e t e r  of 0.45-0.9 t~, located on the boundary between the liquid (70% medium No. 199, 20%bovine 
o r  human se rum,  10% chick embryonic  extract)  and gaseous (95% a i r  + 5% CO 2) phases .  The medium was 
changed eve ry  1-2 days .  Vinblas t in  sulphate was added to some of the cu l tu res  24 h before  the ce l l s  were  
used,  in a concent ra t ion  of 1 ~tg/ml. The explants  were  washed f rom the f i l t e r s  with medium No. 199, and 
the ce l l s  were  suspended by  pas s ing  them through a sy r inge  with needles  of d e c r e a s i n g  d i a m e t e r ,  flushed 
through with medium No. 199. Cel l s  of the cont ro l  and v i n b l a s t i n - t r e a t e d  cu l tu res  were  in jec ted  i n t r a -  
venously into syngeneic  male  CBA mice  i r r a d i a t e d  1-2 h p rev ious ly  in a dose of 816-850 R. At each t ime 
of the exper imen t  30, 50, o r  100 explants were  used.  The mice  were  s a c r i f i c e d  8 days l aye r ,  the sp leens  
were  fixed in Bouin 's  solution,  and the number  of colonies  was counted under  a b inocu la r  loupe. 

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

After  cul t iva t ion  in the p r e s e n c e  of v inblas t in  for  24 h, only about one - th i rd  of the CFUs s t i l l  r e -  
mained.  Consequently during this t ime  the hematopoie t ic  s t em cel ls  in the cul ture  were  ac t ive ly  p r o l i f e r a t -  
ing. In the course  of cul t ivat ion the p ropor t ion  of rap id ly  p r o l i f e r a t i ng  CFUs ac tua l ly  i n c r e a s e d ,  for  a f t e r  
cul t ivat ion in the p r e s e n c e  of v inblas t in  for  6-7 days the number  of r ema in ing  CFUs was reduced to one-  
eighth of t he i r  number  in the cont ro l  c u l ~ r e .  This shows that  the condit ions in o rgan  cu l tu res  of embryonic  
l i ve r  a r e  sui table  for  mainta ining p r o l i f e r a t i o n  of the s t em ce l l s  and for ensur ing  a r e l a t ive  i n c r e a s e  in the 
number  of CFUs in the cul ture  (calcula ted pe r  10 ~ ce l l s ) .  With an i n c r e a s e  in the dura t ion  of cul t ivat ion,  
the r a t e  of C FU p ro l i f e r a t i on  evident ly  d imin i shes .  Whatever  the case ,  in an 11-12 day cul ture  the p r o p o r -  
t ion of CFUs affected by v inblas t in  was only about half  of the to ta l  number  of CFUs.  It is i n t e re s t ing  to 
note that  this  d e c r e a s e  took p lace  be fo re  the r e l a t i ve  number  of C FUs in the cul ture  began to fal l .  In fact,  
the number  of CFUs was v i r t ua l ly  the same  in the 7-12 day cu l tures  (it was r a t h e r  less  than 1 pe r  2000 
cel ls)  and it was s igni f icant ly  i n c r e a s e d  only in cul tures  aged 3 weeks [1]. In the cu l tu res  to begin with 
the re  is evident ly  a d e c r e a s e  in the ra te  of p ro l i f e r a t i on  of the s t em ce l l s  or  of the i r  en t ry  into the G0- 
pe r iod  of the ce l l  cycle ,  and death or  "su ic ida l  d i f ferent ia t ion"  takes place  l a t e r .  

However,  p ro l i f e r a t i on  of the hematopoie t ic  ce l l s  again  began to take p lace  more  r ap id ly  toward the 
end of the life of the cu l tures ;  by  the 17th day the p ropor t ion  of CFUs p r o l i f e r a t i ng  in the course  of the 
24 h pe r iod  reached  90%. It must  be r e m e m b e r e d  that the p ropor t ion  of p ro l i f e ra t ing  CFUs was unde r -  
e s t ima ted  because  the method of organ cul t ivat ion does not al low the absolute  number  of hematopoie t ic  
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ce l l s  in the cu l t u r e  o r  i ts  d e c r e a s e  by v inb l a s t i n  t r e a t m e n t  to be  d e t e r m i n e d  exac t l y .  T h e r e  undoubtedly 
was such  a d e c r e a s e ,  b e c a u s e  to obtain  the s a m e  n u m b e r  of c e l l s  it was  n e c e s s a r y  to take twice  o r  t h r e e  

t i m e s  as many explan ts  of v i n b l a s t i n - t r e a t e d  c u l t u r e s  than of  the c o n t r o l s .  
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