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The kinetics of hematopoietic s tem cel ls  was studied in organ cul ture  of a suspension of mouse 
embryonic l iver  grown direct ly  on f i l ters  and on a previously grown embryonic thymic feeder.  
In the f irst  two weeks of cul ture,  hematopoiesis  in the suspension was virtually indist inguish- 
able f rom hematopoiesis  in f ragments  of the same  age and the same  t ime of cul ture,  whereas  
la ter  hematopoies is  was m o r e  act ive in the suspension grown on thymic feeder.  The possible  
role  of the thymus in hematopoiesis  is discussed.  
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Normal  hematopoies is  has been successful ly  maintained for  about 70 days in f ragments  of mouse em-  
bryonic l iver  by the method of organ culture.  

In the investigation descr ibed below, p reserva t ion  of hematopoietic stem cel ls  was studied in a sus -  
pension of embryonic morose l ive r  in organ culture.  To investigate interact ion between two or  more  t i s -  
sues,  a sys tem consist ing of a t i ssue feeder  and a thick suspension of hematopoietic t issue, explained on it, 
and providing a l a r g e r  area  of contact  between interact ing cel ls  and t issue than in the fragments ,  was c r e -  
ated. The effect of a thymic feeder  on the kinetics of hematopoietic stem cel ls  in a suspension of embry -  
onic mouse  l iver  was studied in such a system.  

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

Mice of line CBA aged 6-12 weeks were  used. A thick suspension [2] (1 - 108-2  �9 108 ce l l s /ml )  was 
prepared  f rom the i iver  of 17-day embryos  and explanted on AA Millipore f i l ters  (pore d iameter  0.8 #) at 
the boundary between the liquid and gaseous phases [1] at the ra te  of 1-2 l ivers  pe r  dish. Fo r  combined 
cul tures ,  the thymus of 17-day embryos  was used as the feeder;  f rom five to seven thymus glands, sepa-  
rated into two lobes, were  placed in one dish, and af te r  cultivation for  7-10 days, the suspension of mouse  
embryonic l iver  cel ls  was explanted on to the resul t ing feeder.  The number of s tem cel ls  in the cul tures  
was determined by the method of Till and McCulloch on mice  i r radia ted with Cs I37 ~/-rays (1200 tad).  Under 
these conditions the number  of endogenous colonies did not exceed 0.5 pe r  spleen. A control  of the number  
of s tem cel ls  and of all living cel ls  in the cul tures  of the embryonic thymic feeder  was set up for  the cu l -  
t u r e s o f  embryonic l iver  suspension on the feeder.  The number  of living cel ls  was counted with the aid of 
t rypan blue. 

EXPERIMENTAL RESULTS 

The morphological characteristics of cultures of the mouse embryonic liver cell suspension on filters 
and on thymic feeder for three weeks of cultivation were given previously [2]. 

The total number of colony-forming units (CFU) and of living cells in the cultures of embryonic liver 
suspension on the f i l ters  was determined during cultivation for  32 days. As Table 1 shows, in the f i rs t  
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Fig. 1. Kinetics of CFU in organ 
cul ture  of mouse  embryonic l iver  
cell  suspension with o r  without 
thymic feeder:  1) number  of CFU 
in embryonic l iver  cel l  suspension 
without feeder;  2) number of CFU 
in embryonic l iver  cel l  suspension 
on thymic feeder;  3) number of CFU 
in fragments  of embryonic l iver  
(data taken from paper by Rudneva 
and Samoilina [3]). Abscissa ,  t ime 
of cultivation (in days) s tar t ing f rom 
moment of explanation; ordinate, ab-  
solute number of CFU calculated pe r  
l iver.  

three  days there  was a sharp dec rease  both in the total number  of 
cel ls  (by 8 times) and in the number  of CFU {on the average by 3-  
4 times).  Later :  in the cour se  of cultivation for  amonth,  there  
was a gradual dec rease  in the intensity of hematopoiesis ,  as shown 
by the morphology of total preparat ions,  the dec rease  in the total 
number of cel ls  in the culture,  and the number of residual  hema-  
topietic stem cells.  Throughout the period of observat ion the total 
number of cel ls  fell fas ter  than the number of CFU; for that r e a -  
son, the relat ive number of CFU in the cultivated suspension was 
substantially higher  than in the original embryonic l iver.  

Comparison of the cul tures  of embryonic l iver  cell  suspen-  
sion with the cul tures  of fragments  of embryonic l iver  of the same  
age and the same period of cultivation (Fig. 1) shows that during 
the f i rs t  two weeks of cultivation, hematopoiesis  in the suspension 
was indistinguishable by all pa r ame te r s  f rom hematopoiesis  in the 
f ragments ;  la ter  hematopoiesis  in the suspension was infer ior  to 
that in the fragments .  Par t ia l  destruct ion of the t issue s t ruc tures ,  in- 
evitable during preparat ion of suspensions,  and also disturbance 
of interaction between hematopoietie cel ls  and the epithelial s t r o -  
ma of the organ can evidently induce a dec rea se  in hematopoiesis  
in the la ter  stages of cultivation. In addition, by cont ras t  with the 
fragments,  in the suspension dynamic equilibrium was not r e -  
stored, possibly on account of the relat ively short  per iods of ob- 
servation.  

The number  of stem cel ls  and of all living cel ls  in the mouse 
embryonic l iver  suspension explanted on thymic feeder  was studied 
during 20 days of cultivation (Table 1). In the f i rs t  3--4 days, as 
in the suspension without feeder, a sharp dec rease  was observed 
in the number  of hematopoietic s tem cells,  followed by a gradual 
decline of hematopoiesis ,  although this was s lower to develop than 
in the suspension grown direct ly on fi l ters.  Accordingly,  the num- 
ber  of CFU in the cell  suspension on the thymie feeder~ especially 



af ter  10 days of cultivation, was higher than in the cell  suspension without the feeder  (differences s t a t i s -  
tically significant) (Fig. 1). Stimulation of hematopoiesis  in a suspension of thymic feeder  was observed 
previously in total prepara t ions  [2]. The increased number  of living cel ls  in the suspension of thymic 
feeder  compared  with the suspension without feeder  was due entirely to contamination with feeder  cel ls  
(Table 1). At all t imes of observation,  no hematopoietic stem cells  were  found among the feeder  cells.  
P resumably  the st imulation of hematopoies is  in the sys tem of embryonic l iver  c e l l s - t h y m i c  feeder,  c o m -  
pared with the cell  suspension grown without the feeder,  took place as a resu l t  of the st imulating action of 
the thymic feeder  on hematopoiesis .  The st imulant action of thymocytes  on hematopoiesis  has been ob- 
s e rved  in vivo in a syngeneic sys tem [4, 7] and in a semiallogeneic sys tem [6]. There  is evidence that thy-  
mocytes ,  in a sys tem in vitro, p romote  granulocytopoiesis  in cul tures  of adult mouse  bone mar row,  although 
in that ca se  no posit ive effect on stem cel ls  could be found [5]. 

On the whole, the resul ts  show that during cultivation of a mouse embryonic l iver  cell  suspension, 
hematopoiesis  is maintained with p reserva t ion  of the hematopoietic stem cel ls  in cul ture  for  at least  a 
month. Hence, it follows that p rese rva t ion  of the initial cytoarchi tec tonics  of the hematopoietic t i ssue is 
not absolutely necessa ry  for the maintenance of hematopoiesis  in it. Improvement  of hematopoiesis  in c o m -  
bined cul tures  possibly indicates part icipat ion of the thymus in the regulation of hematopoiesis .  A sys tem 
consis t ing of an embryonic l iver  cell  suspension on a thymic feeder  is a convenient object with which to 
study this problem. 
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