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Different ia t ion of hematopoie t ic  cel ls  p e r s i s t s  for  long per iods  in Organ cul tures  of the l iver  of 17-20 
day mouse  embry os  on mi l l ipo re  f i l t e r s ,  and the line of co lony- forming  ce l l s ,  i .e. ,  p r e sumab ly  s t em cel ls ,  
is  mainta ined.  The e ry th ro id  and myeloid  b ranches  of hematopo ies i s  continue for  the  f i r s t  10 days of cul-  
t ivat ion but a f ter  the 15th day myeloid  hematopoies i s  is mainta ined (including megaka ryocy te s ) .  

Cell f rom 7-23 day cu l tu res ,  a f te r  injection into i r r ad ia ted  mice ,  led to the fo rmat ion  of typical large 
hematopoie t ic  colonies in the spleen,  predominant ly  e ry thro id  in nature .  

Cultivation of hematopoie t ic  t i ssue  with maintenance of its dif ferent ia t ion in v i t ro  and p r e se rva t i on  
of its s t em ce l l s ,  capable  of c a r ry i ng  out hematopo ies i s  a f ter  t ransplanta t ion in vivo, mee t s  with se r ious  
difficult ies~ Rapid loss  of d i f ferent ia t ion of hematopoie t ic  cel ls  takes place in monolayer  cu l tures  in liquid 
nutr ient  medium and in p l a s m a  cul tures  [3, 4, 7, 8], and populations of f ib rob las t - l ike  cel ls  appear .  By the 
use of agar  cul tures  and embryonic  l ive r  ex t rac t  injected into the medium,  Salvatorel l i  [10, 11] was able to 
main ta in  hematopo ies i s  for  m o r e  than two weeks in chick embryonic  bone m a r r o w .  Metcalf  [5, 6] used agar  
cul tures  of mouse  bone m a r r o w  with the addition of leukemic  or embryonic  s e r u m ,  or  with the provis ion  of 
kidney cel ls  as a backing obtained growth of colonies consis t ing of myeloid  cel ls  f rom the mouse  bone m a r -  
row and mainta ined hemetopoie t ic  t i ssue  in such cul tures  for  12 days .  Judging f rom the published data [12], 
each such colony a r i s e s  f rom one single hematopoie t ic  s t em cell .  Our previous  invest igat ions showed that 
hematopo ies i s  is mainta ined in organ cul tures  of embryonic  l iver  on mi l l ipore  f i l t e r s  and in the same cul-  
tu res  of adult bone m a r r o w  grown on a bone s t r o m a  for  26 and 16 days ,  r e spec t ive ly  [2]. 

Data on the composi t ion of the hematopoie t ic  t i ssue  in embryonic  l iver  cu] tur ies  (including s tem cells)  
a re  given in this paper .  

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

Organ cul tures  were  set  up and desc r ibed  p rev ious ly  [1]. P ieces  of l iver  f r o m  17 and 20 day mouse  
embryos  of line CBA (measur ing  2 mm)  were  placed on the sur face  of mi l l ipore  f i l t e r s  (pore s ize 0.6-009~)~ 
The under su r face  of the f i l t e r s  was in contact  with the liquid phase  of the cul ture medium consis t ing of 70% 
medium No. 199, 20% bovine s e r u m ,  and 10% chick embryonic  ex t rac t .  To 100 ml  of medium the following 
were  added: 7 mg v i tamin  C, 400 mg glucose,  20 mg Na-~-g lyce rophospha te ,  20 mg  L-g lu tamic ,  and 50000 
units each of s t r ep tomyc in  and penici l l in.  The gas phase  was a i r .  The medium was changed eve ry  2-3 days.  
I m p r e s s i o n s  were  made af ter  3-24 days f rom the cul tures  and stained by the M a y - G r u e n w a l d - G i e m s a  meth-  
od, or  the cul tures  were  fixed with a l c o h o l - f o r m o l  and stained with hematoxyl in  as total p repa ra t ions  or  
s e r i e s  of paraff in  sec t ions .  Cell suspens ions  a lso  were  p r e p a r e d  f rom 7-23 day cul tures  by t ryps in iza t ion .  
F ihns  were  made f r o m  these suspens ions  and they were  also used for  de termining  the number  of colony- 
fo rming  units (CFU) [9]~ For  this purpose ,  4-  104-6 �9 104 cells  were  injected intravenously into syngenic 
mice  i r rad ia ted  1-2 days  beforehand in a dose of 850 R. No cel ls  were  injected into control  i r r ad ia ted  mice .  
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TABLE 1. C o m p o s i t i o n  of H e m a t o p o i e t i c  T i s s u e  (in %) in Organ  
C u l t u r e s  of L i v e r  of 17 -day  Mouse  E m b r y o  
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T A B L E  2. C o l o n y - F o r m i n g  Uni ts  in  E m b r y o n i c  L i v e r  C u l t u r e s  

Duration of culti- 
vation (in days) 

7 
7 

12 
13 
23 

Number of viable,[ 
nucleated cells I 
injected ( 10 3) [ 

I 
66 

132 
54 
38 

16,5 
0 

Number of colonies per spleen 

8, 13, 16, 20, 21, 
25, 28, 31, 32, 32 
17, 20, 21, 21, 22,22, 23 
10, 14, 18, 19, 20, 22, 25, 25, 2~ 
0 , 0 , 2 , 3 , 5 ,  
O, O, O, O, O, O, O, O, O, O, O, 

Number of CFU/ 
IO s cells 

23,6 
22,3 
38,7 
51,5 
11,4 

The m i c e  w e r e  s a c r i f i c e d  on the 9 th -10 th  day ,  and the n u m b e r  of h e m a t o p o i e t i c  c o l o n i e s  in t h e i r  s p l e e n s ,  
f ixed  in B o u i n ' s  f l u i d ,  counted  by m e a n s  of a s t e r e o s c o p i c  m i c r o s c o p e .  Some  s p l e e n s  w e r e  e x a m i n e d  h i s t o -  
l o g i c a l l y .  

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

Dur ing  the f i r s t  few d a y s  of cu l t i va t i on ,  d e g e n e r a t i o n  of  the c e n t r a l  a r e a s  of the e x p l a n t s  took p l a c e .  
H e m a t o p o i e t i c  and l i v e r  t i s s u e  was  p r e s e r v e d  at  the p e r i p h e r y  of  the f r a g m e n t s .  A f t e r  6 -8  d a y s  the f i l t e r s  
a r o u n d  the f r a g m e n t s  w e r e  c o v e r e d  with  s t r a t i f i e d  e p i t h e l i a l  m e m b . r a n e s  on which  w e r e  e x t e n s i v e  zones  of 
h e m a t o p o i e t i c  c e l l s  c o n s i s t i n g  of  e r y t h r o i d  and m y e l o i d  e l e m e n t s  a t  d i f f e r e n t  s t a g e s  of d i f f e r e n t i a t i o n ,  in -  
c lud ing  young p r o l i f e r a t i n g  h e m a t o p o i e t i c  c e l l s .  N u m e r o u s  m i t o s e s  and g roups  of 4 -10  m e g a k a r y o c y t e s  
w e r e  v i s i b l e  a m o n g  t h e s e  c e l l s .  The z o n e s  of h e m a t o p o i e t i e  t i s s u e  w e r e  not  c l e a r l y  enough de f ined  to e n -  
ab le  s e p a r a t e  h e m a t o p o i e t i c  l o c i  to be  d i s t i n g u i s h e d  at  tha t  t i m e  in the c u l t u r e .  On the 14th day  t h e s e  zones  
of  h e m a t o p o i e s i s  c o n t a i n e d  s e v e r a l  t ens  o f  t housands  of c e l l s .  Wi th in  the e xp l a n t  the zone of h e m a t o p o i e s i s  
p e r s i s t e d  a t  i t s  p e r i p h e r y .  The width  of th is  zone depended  on the o r i g i n a l  d i m e n s i o n s  of the f r a g m e n t .  The 
c u l t u r e s  r e m a i n e d  in th i s  f o r m  for  m o r e  than 3 w e e k s ,  the  n u m b e r  of h e m a t o p o i e t i c  c e l l s  in them g r a d u a l l y  
f a l l i n g  and the c o m p o s i t i o n  of t h e s e  c e l l s  chang ing .  In i m p r e s s i o n s  t aken  f r o m  c u l t u r e s  g rown fo r  5-24 days  
the  c o m p o s i t i o n  of the h e m a t o p o i e t i c  c e l l s  was  as  g iven  in T a b l e  1. Unti l  the  10th day  of c u l t i v a t i o n  both 
the e r y t h r o i d  and m y e l o i d  b r a n c h e s  of h e m a t o p o i e s i s  p e r s i s t e d ,  but  s t a r t i n g  on the 15th day ,  only  m y e l o i d  
h e m a t o p o i e s i s  was  m a i n t a i n e d  in the c u l t u r e s  ( inc luding  m e g a k a r y o c y t e s ) ~  

C e l l s  f r o m  7-23 day  c u l t u r e s ,  a f t e r  i n j e c t i o n  into m i c e ,  c a u s e d  the f o r m a t i o n  of t yp i c a l  l a r g e  h e m a t o -  
po i e t i c  c o l o n i e s  in the  s p l e e n .  T h e s e  r e s u l t s  a r e  g iven  in Tab le  2. In t h e i r  c o m p o s i t i o n  and s t r u c t u r e ,  the  
foc i  w e r e  t y p i c a l  h e m a t o p o i e t i c  c o l o n i e s  c h a r a c t e r i s t i c  of the s p l e e n  of i r r a d i a t e d  m i c e  i n j e c t e d  wi th  h e m a -  
t opo i e t i c  c e l l s ;  e r y t h r o i d  l oc i  w e r e  p r e d o m i n a n t .  

Hence ,  d i f f e r e n t i a t i o n  of h e m a t o p o i e t i c  t i s s u e  was  m a i n t a i n e d  fo r  3 w e e k s  a t  l e a s t  in o r g a n  c u l t u r e s  
of  e m b r y o n i c  l i v e r .  Not only w e r e  the p r o l i f e r a t i o n  and m a t u r a t i o n  of h e m a t o p o i e t i c  c e l l s  o b s e r v e d  in such  
c u l t u r e s ,  but  the l ine  of c o l o n y ? f o r m i n g  c e l l s ,  p r e s u m a b l y  h e m a t o p o i e t i c  s t e m  c e l l s ,  a l s o  was  m a i n t a i n e d .  
The  m o r p h o l o g y  and c o m p o s i t i o n  of the c o l o n i e s  f o r m e d  by the c e l l s  c u l t i v a t e d  in v i t r o  w e r e  not  s i g n i f i c a n t -  
ly  d i f f e r e n t  f r o m  those  a r i s i n g  a f t e r  t r a n s p l a n t a t i o n  of c e l l s  ob t a ined  d i r e c t l y  f r o m  h e m a t o p o i e t i c  t i s s u e .  

Judg ing  by the n u m b e r  of c o l o n i e s ,  the n u m b e r  of  CFU in the e x p l a n t s  of e m b r y o n i c  l i v e r  was  r e l a t i v e -  
ly  l a r g e .  The p r o b l e m  of how h e m a t o p o i e t i c  s t e m  c e l l s  a r e  m a i n t a i n e d  and u t i l i z e d  in the c u l t u r e  r e q u i r e s  
f u r t h e r  Study. The r e s u l t s  d e s c r i b e d  i n d i c a t e  tha t  the  m a i n t e n a n c e  of d i f f e r e n t i a t i o n  of h e m a t o p o i e t i c  t i s s u e  
in v i t r o  does  in f ac t  r e q u i r e  i n t e r a c t i o n  be tween  i t s  t i s s u e s  and o t h e r  t i s s u e s  which  a r e  i t s  n a t u r a l  n e i g h b o r s  
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in  vivo. Embryonic l iver epithelium is one such tissue. It may be assumed that the positive results of these 
experiments are  linked with the fact that differentiation of liver cells was maintained in the organ culture 
and their contact with hematopoietic cells were not disturbed. 
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