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Hematopoietic cel ls ,  including splenic colony-forming units (CFUs) can be periodical ly 
washed off an embryonic  liver organ  culture in the course  of 4 weeks. Under the condi- 
tions of culture used this operat ion does not substantially reduce the numer  of C FUs in 
the culture.  The washings can thus be used to increase  the yield of CFUs f rom the cul -  
ture.  
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The organ cul ture method as applied to embryonic  mouse liver enables hematopoiesis  to be maintained in 
vi t ro  for a long time. Under these c i rcumstances ,  although erythropoies is  gradually ceases ,  hematopoietic s tem 
cells (splenic co lony-forming  units - C FUs) are  maintained in the culture and can be observed to prol i fera te  
and to differentiate into granulocytes and megakaryocytes  [1, 2]. Possess ion  of this equil ibrium hematopoietic 
sys tem in vitro provides an approach to the study of its responses  to various disturbing factors .  

In this investigation the possibili ty of obtaining hematopoietic cel ls ,  including s tem cells,  f rom a t issue 
in culture without disturbing the culture i tself  was studied. Cells were washed off the surface of the explants 
and the number of CFUs in them was determined.  After this operation had been repeated severa l  t imes the 
cultures were tested for their number of cells and CFUs and the resul ts  compared with control ,  intact cultures.  

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

The method of organ culture in [2] with the following modification was used. The fil ter with a pore 
diameter  of 0.8 # (AAWP, Millipore) was placed on a sieve made f rom fine Kapron thread stretched over a 
plast ic ring. The r ing was placed in a plastic Pet r i  dish 50 mm in diameter ,  containing nutrient medium. The 
liver of 17-day CBA or (CBA• C57BL)F 1 mouse embryos  was cut into 10 to 12 f ragments  and placed on the 
filter. The dish with the cul ture  was placed in a humid chamber  and incubated at 37~ The nutrient mixture 
consisted of medium No. 199 with the addition of 20% calf serum,  1070 chick embryonic  extract ,  1% L-glutamine 
(200 mM), 400 mg % glucose, 7.5 mg % Na ascorbinate ,  and antibiotics (100 units/mI penicillin and 50 ~g/ml  
streptomycin).  Half of the nutrient medium was changed for f resh every  2-3 days. Ceils were washed off the 
surface  of the explants with a jet of nutrient medium. At the end of culture the explants were scraped off the 
fi l ter,  cut into smal l  p ieces ,  and used to prepare  homogeneous cell  suspensions.  The living ceils were counted 
with trypan blue in a counting chamber .  The number of CFUs in the cell  suspensions was determined by the 
method of Till and McCulloch [4]. Syngeneic mice were  i rradiated in a dose of 1200 tad  (13~Cs), the test  cells 
were injected intravenously into them, and 8 days later the number of surface colonies was counted in the 
spleen. 

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

The resul ts  of one of the experiments are  given in Table 1. The cultures were washed off 5 t imes 
between the 4th and 16th days;  next, 1, 2, 3, 5, and 8 days af ter  the last  washing, two dishes were taken at each 
t ime and the number of cells and CFUs remain ing  in the culture was determined. As Table 1 shows, the num- 
ber of CFUs washed off each t ime was much less than their number in the cul ture;  between the 17th and 24th 
days, moreover ,  an inc rease  in the number of CFUs was observed in both the experimental  and the control  cul-  
tures ,  and this led to an increase  in the total yield of CFUs (washings +final removal) .  In this experiment  the 
washings gave an additional yield of 3.13 • 106 cells and 853 C FUs. 
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TABLE 1. De te rmina t ion  of Number of Ce l l s  and CFUs in Washed-Off  Cul tures  

Period 
of 
culture,, 
days 

4 
7 

l0 
14 
16 
17 
18 
19 
21 
24 

Legend. 

Source of cells 

Washing 

Culture undisturbed 

Cells (X i0 s) 

1,3 
0,48 
0,23 
0,90 
0.22 

0,80 0,o) 
0,79 (0,82) 
0,85 (0,90 
0,82 0 ,7)  
0,99 (o,~3) 

CFUs(M ~ m) 

200-4-21 
314___21 
60___3,6 

202+_30 
77___9 

635~59 (906) 
1080-4-54 090) 
838+79 (1006) 
974__.69 0666) 

1525~119 (1410) 
. . , . ,  . . . .  

To al yie, d o, 
(X l0 s) CFUs 

3.92 1933 
3,98 1691 
3,95 1827 
4,12 2378 

i 

Here  and in Table 2, numbers  for  con t ro l  cu l tu res  given m p a r e n t h e s e s .  

TABLE 2. Total  Yield of Cel l s  and CFUs f rom Washed Off Cul tu res  

! 
2 
3 
4 
5 

Days of washing off 

4, 7, l l th  
2 ,4 ,7 ,9 ,  II, 14th 
3, 6, 9, 13, 16, 20, 23. 27, 30th 
2, 6, 9, 18, 22, 25, 29, 32, 36, 39th 

23, 27, 30, 34th 

Day of re- 
moval o! 
cultures 

16th 
16~ 
348 
43~ 
3~h 

Total ield of 

cells (x 106) 

2,8 (1,0) 
4,17 (1,41) 
3,79 (0,63) 
5,06 (0,41) 
t,59 (1,24) 

CFUs 

901 (415) 
650 (501) 
934 (560) 

1850 (454) 
1143 (384) 

In five other  e x p e r i m e n t s  (Table  2) the t ime of beginning washing off and the f requency and total  number  
of washings  were  v a r i e d ,  as  a l s o  we re  the t imes  a t  which the cu l tu res  we re  r emoved .  If the washings  began 
a f t e r  the f i r s t  days in cu l tu re  and continued a t  i n t e rva l s  of 3 days or  m o r e ,  the total  y ie ld  of ce l l s  and C FUs 
i nc r ea sed  with an i n c r e a s e  in the to ta l  number  and dura t ion  of the washings ;  however ,  too f requent  r epe t i t ion  
of the washings - a t  i n t e rva l s  of 2-3 days - could lead under  these  condit ions to exhaust ion of the cu l tu re  (see 
e x p e r i m e n t  No. 2, in which the e x p e r i m e n t a l  cu l tu re  on r e m o v a l  contained far  fewer CFUs ,  namely  115 c o m -  
pa red  with 501 in the contro l ) .  R e g a r d l e s s  of the t ime  of beginning washing,  a f te r  4 weeks in cu l tu re  the 
washed off ce l l s  contained few CFUs ;  i t  is  t h e r e f o r e  adv i sab l e  to s t a r t  washing off dur ing  the f i r s t  few days of 
cu l tu re ,  a f t e r  the explants  have become a d h e r e n t  to the subs t r a t e ,  and not to continue them a f t e r  4-5 weeks.  
The t ime  of r e m o v a l  of the cu l tu re  in o r d e r  to obtain the m a x i m a l  y ie ld  of CFUs  is de te rmined  by the t ime  
when t h e i r  content  of CFUs is g r e a t e s t  (3-4 weeks  in the c a s e  of cu l tu re s  under  the condi t ions d e s c r i b e d  above). 

These  r e s u l t s  thus show that  washing off does not cause  i r r e v e r s i b l e  damage to the cu l tu re  and that  the 
opera t ion  can be r e p e a t e d  over  a long but l imi ted  pe r iod  of t ime ,  and they a r e  evidence of the ab i l i ty  of the 
washed l a y e r  to r e g e n e r a t e .  Although a c o n s i d e r a b l e  number  of CFUs a r e  washed off, e s p e c i a l l y  in i t ia l ly ,  the 
cu l tu re  as  a whole is  not exhausted  and its CFU content  is c o m p a r a b l e  with that  obse rved  in cont ro l  cu l tu res  
of the s a m e  age which have not been washed off. This fact  means that  r epea ted  washing off can be used to 
accumula te  hematopoie t ic  s t e m  c e l l s ,  for  subsequent  p r e s e r v a t i o n ,  for  example .  At the s ame  t ime ,  the 
r e s u l t s  r a i s e  a number  of new p r o b l e m s  for study. In p a r t i c u l a r ,  i t  is not c l e a r  what mechan i sms  e n s u r e  the 
s t ab i l i t y  of the s y s t e m  and i ts  ab i l i ty  to r e g e n e r a t e ,  nor do we know what f ac to r s  a r e  r e s p o n s i b l e  for  exhaust ion 

of the cu l tu re  in the l a t e r  s t ages .  
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