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Organ cul tures  of mouse embryonic  l iver  were  grown on Mil l ipore f i l t e r s .  On the 4tb-18th 
day of cultivation the p ro l i fe ra t ive  pool of hematopoie t ic  t i ssue  in the cul tures  was d e t e r -  
mined by addition of thymidine-H 3 and some t empora l  p a r a m e t e r s  of differentiat ion of its 
cel ls  were  studied.  

During cultivation of the l iver  of 16-20-day mouse  embryos  in organ cul tures  on Mil l ipore f i l te rs ,  
hematopoies i s  continues for a long t ime,  up to 24-25 days [4, 6, 3]. The intensi ty of pro l i fe ra t ion  of the 
hematopoie t ic  t i ssue  in embryonic  l iver  cul tures  co r r e l a t e s  with the synthet ic  act iv i ty  of its pa renchyma,  
where  fetal s e r u m  protein (af-globulin) is synthes ized [4, 6]. Besides di f ferent ia ted hematopoie t ic  cel ls ,  a 
line of hematopoie t ic  s t em cells  capable of giving r i se  to l a rge  hematopoie t ie  colonies in the spleen of i r -  
rad ia ted  mice  [1] is mainta ined in the cu l tures .  During the f i r s t  8-10 days of cultivation, cel ls  of the e r y -  
throid and mye lo id  s e r i e s  a re  p r e s e n t  in the explant, but l a t e r  only myeloid  hematopoies i s  is maintained,  
including the fo rmat ion  of m e g a k a r y o c y t e s .  

The composi t ion of the hematopoie t ic  t i s sue  in cul tures  on different  days a f t e r  explantat ion has been 
studied p rev ious ly  [1]. 

The object  of the p re sen t  investigation was to study p ro l i fe ra t ive  act ivi ty  of the cu l tures ,  the t ime  
taken by the cel ls  to pass  through the p ro l i f i e ra t ive  and nonprol i fe ra t ive  sect ions  of the population, and the 
matura t ion  t ime  of the hematopoie t ic  cel ls .  These  resu l t s  were  obtained by adding thymidine-H 3 to the cul-  
ture  medium.  

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

Organ cul tures were  se t  up as desc r ibed  prev ious ly  [2]. P ieces  (measur ing 2 ram) of l ive r  f rom 17- 
20-day CBA mouse  embryos  were  p laced on the su r face  of AUFS Mil l ipore  f i l te rs  (pore s ize  0.6-0.9 p) and 
grown above a liquid nutr ient  medium consist ing of 70% medium No. 199, 15% young calf s e r u m ,  5% calf  
embryon ic  s e r u m ,  and 10% chick embryonic  ex t rac t .  To each 100 mi  medium,  7-10 ml  vi tamin C, 400 mg 
glucose,  20 mg Na- f i -g lycerophospha te ,  20 mg L-glu tamine ,  and 5000 units each of penicil l in and s t r e p t o -  
mycin were  added. The gas  phase  consis ted  of a i r .  The medium was changed eve ry  2-3 days .  On the 4th- 
17th days of cultivation, thymidine-H 3 was added to the medium in a concentrat ion of 1 gC i /ml ,  and 24 h 
l a t e r  impre s s ions  were  taken f rom the cul tures  and fixed with methyl  alcohol,  coated with photographic  
emulsion,  exposed, and developed by the usual method [5], The autoradiographs  were  then s ta ined by the 
Romanowsky method.  In a specia l  s e r i e s  of exper iments  the thymidine-H 3 was p re sen t  in the medium of 
the 7-day cul tures  for  1, 3, 7.5, 19, and 24 h before  fixation. 

To de te rmine  the formula  of the hematopoie t ic  t i ssue ,  800-1200 cel ls  were  counted in the f i lms .  The 
pe rcen tage  of labeled and unlabeled cells was counted s e p a r a t e l y  among the myelob las t s ,  p romye locy tes ,  
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TABLE 1. Formula  of Myeloid Hema- 
topoiesis in 7-day Cultures of Embry-  
onic Liver  and Change in the Labeling 
Index after Addition of Thymidine-H 3 
to Nutrient Medium for 1, 3, 7.5, 19, 
and 24 h 

Myeloblasts . . . . . . . .  
Promyelocytes . . . . . .  
Myelocytes . . . . . . . .  
Metamyelocytes . . . . .  

Stab cells . .  . . . . . . .  
Polymorphs . . . . . . . .  

60 
66 

26 51 
13 30 
4O 
12 0 

Labeling index 
71b I 

3h h/z 19h 24h 

65 90 100 100 
75 97 100 t 100 
63 90 100[ 100 

64 79 
0 0 54 

Fig.  1. Autoradiographs of 14-day (a) and 18- 
day (b) cultures of embryonic  l iver  and 24 h 
af ter  addition of thymidine-H 3. Label in m y -  
eloid cells differing in their  degree of ma tu r i -  

myelocytes ,  metamyelocytes ,  stab cells,  and polymorpho-  
nuclear  leukocytes.  

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

F r o m  the 4th to the 18th days of cultivation, i.e., 
at all t imes of the investigation, the hematopoietic t i s -  
sue in the explant showed high prol iferat ive activity. 
After cultivation for 24 h in medium containing thymi-  
dine-H 3, the isotope was incorporated into 100% of the 
myeloblasts ,  p romyelocytes ,  myelocytes ,  and me tamy-  
elocytes and into 71-78% of the stab cei ls .  The percent -  
age of labeled polymorphs var ied f rom 50 to 73. 

The formula of the hematopoietie t issue and change 
in the index of labeling among each ca tegory of myeloid 
ceils in the 7-day cultures are  given in Table 1 in re la -  
tion to the period of exposure with thymidine-H 3. 

The resul ts  show that in 4-18-day  organ cultures 
of embryonic  liver,  the myeloid cells exhibited high pro-  
l iferative activity; all categories of myeloid cells capa-  
ble of prol i ferat ion were in the pool (Fig. 1), which con- 
stituted vir tual ly 100% of the cells of the prol iferat ive 
section of the population. The fact that 100% of the my-  
eloblasts,  promyelocytes ,  and myelocytes  in the 7-day 
cultures were labeled af ter  19 h indicates that the dura-  
tion of the life cycle of all these cells in the organ cul-  
ture was less than 19 h, and in the case of metamyelo-  
cytes,  less than 24 h. 

The f irs t  labeled stab ceils appeared after  3 h, 
and after 24 h their  labeling index was 79%. Consequent- 
ly, stab cells did not prol i ferate  in the organ cultures 
and their lifespan exceeded 24 h. The time of differenti-  

�9 ation from metamyelocyte  to stab cell was evidently 
about 3 h, because it was at this t ime that the f irst  la-  
beled stab cells appeared. By the same argument,  the 
shor tes t  time of differentiation f rom metamyelocyte  to 
polymorph exceeded 7.5 h, and half the lifespan of the 
polymorphs during organ cultivation was about I0 h. 
The fact that during the f i rs t  hour of cultivation with 
thymidine-H 3 only unlabeled mitoses  were observed,  
while in 3-h cultures a certain number of labeled mi to-  
ses appeared,  suggests that the postsynthetie phase in 

ty. Azure-eos in ,  60• myeloid cells in culture lasts about 3 h. 

After cultivation for 1 h in the presence  of thymidine-H 3, a considerable proport ion (30%) of the meta -  
myelocytes  in the 7-day cul tures were labeled. However, not all mitoses  contained label at this t ime. 
Hence it follows that labeled metamyelocytes  evidently appear in organ cultures either by differentiation of 
labeled myeloeytes ,  unaccompanied by cell division, or  by the prol i fera t ive  activity of the metamyelocytes .  

These resu l t s ,  on the whole, are  evidence of intensive prol iferat ion and differentiation of myeloid 
cells during organ cultivation. 
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