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The pro l i fe ra t ive  act ivi ty  of  hematopoie t ic  s t em cel ls  was studied by the "thymidine suicide" 
method in organ  cul tures  of mouse embryonic  l iver .  Hematopoies i s  was found to continue 
in these  cul tures  for  2 months .  The ra te  of  pro l i fe ra t ion  s t a r t s  to fall  off only on the 50th 
day of cul ture;  at the same t ime there  is a sha rp  dec rease  in the number  of res idua l  h e m a -  
topoiet ic  s t em cel ls  in the cu l tures .  
KEY WORDS: ~embryonic l iver ;  hematopoies i s  in cul ture;  co lony- fo rmingun i t s ;  ra te  of 
p ro l i fe ra t ion .  

It is only recent ly  that  hematopoies i s  has been success fu l ly  maintained in cul ture .  The f i r s t  r epor t s  
of the p r e s e r v a t i o n  of hematopoies i s  in organ cul tures  of embryon ic  mouse l ive r  appeared  only in 1970. 

Hematopoie t ic  s t em cel ls ,  o r  co lony- fo rming  units (CFUs), were  shown to be se l f - suppor t ing  in such 
cu l tures .  On incubation of the cul ture for  24 h with a cytotoxic concentrat ion of vinblast in,  many  of the CFU 
die. 

Since vinblast in  acts  only on cei ls  in a state of mi tos i s  it was concluded that the CFU in such cul tures  
p ro l i fe ra te  for  at leas t  17 days [4]. However ,  this  conclusion is not sufficiently accura te .  During the 24 h 
of  action of vinblast in  substant ia l  death of morphologica l ly  dis t inguishable hematopoie t ic  cel ls  of  the p ro -  
l i fe ra t ive  pool of the hematopoie t ic  t i s sue  takes  place in the cul ture .  Theore t ica l ly  it can be imagined that 
this death of  the more  ma tu re  cei ls  must  involve a feedback m e c h a n i s m -  pro l i fe ra t ion  of CFU, which did 
not take place before the addition of the vinblast in,  m u s t  begin. 

The pro l i fe ra t ion  of CFUs in organ cul tures  of mouse embryon ic  l iver  was the re fo re  studied by the 
"thymidine suic ide"  method ( incorporat ion of H3-1abeled thymidine into cel ls  in the S-per iod  of the cell  
cycle) .  The "thymidine suic ide"  method,  because of the shor t  duration of the p rocedure  (20-23 rain), can 
not induce ef fec ts  such as those that appea r  under  the influence of vinblast in.  Recent p r o g r e s s  in culture 
techniques has made it poss ible  to inc rease  the life of the culture to 60 days.  

EXPERIMENTAL METHOD 

Cultures  of the l ive r  of 17-day CBA mouse embryos  were  set  up. Organ  cul tures  were grown f rom 
f r agmen t s  of the l ive r  [1]. The propor t ion  of p ro l i fe ra t ing  CFUs was de te rmined  by the "thymidine suicide" 
method [3] in the modif icat ion adopted in the au thor ' s  l abora to ry  [2]. Cells of the cul tures  were suspended 
in Hanks '  solution and incubated with thymid ine-H 3 of high specif ic  act ivi ty (21.55 Ci /mmole)  in a con- 
centra t ion of 100 p C i / m l w i t h  an exposure  of 20-23 min.  After  incubation the cel ls  were  washed in 100 vol-  
umes  of cold medium TS-199. The num ber  of CFUs in the cell  suspension was de te rmined  by the method 
of Til l  and McCulloch [5]. 
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TABLE 1. Prol iferat ive Activity of Hema- 
topoietic Cells of Embryonic  Liver  
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E X P E R I M E N T A L  R E S U L T S  

The resul ts  are given in Table 1. Clearly at all t imes  
of cultivation colony-forming units were present  in the ex-  
plants. From the 10th to the 40th day of cultivation thei r  
number  fluctuated very  slightly. The resul ts  obtained with 
thymidine-H 3 show that the CFUs did not simply survive 
in culture,  but prol i ferated steadily in it, for at any t ime 
until 1.5 months more  than one-third of all the CFUs were 
in the period of DNA synthesis .  

After 2 months in culture the proliferat ive activity 
of the CFUs declined, and there was a paral le l  sharp de-  
c rease  in the number of CFUs remaining in the culture.  
This suggests that the life span of the CFU in culture 
quickly ceases .  

An organ culture of  embryonic  l iver  is thus a sys tem 
in which continuous proliferat ion and differentiation of 
CFUs take place. These p rocesses  are balanced in the 

culture so that the total number both of CFUs and of the i r  differentiated progenies remain  in a state of dy- 
namic equil ibrium for a lon~ t ime.  Consequently, factors  stabilizing hematopoiesis  in the explants operate 
in culture.  The organ culture of embryonic  l iver is thus a convenient sys tem with which to study the mech-  
anism of regulation of hematopoiesis  and, in par t icular ,  the factors  determining the probabili ty of p ro l i fe ra -  
tion o r  differentiation of hematopoietic s tem cells.  
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