EFFECT OF THYMIC FEEDER ON KINETICS OF
HEMATOPOIETIC STEM CELLS IN A SUSPENSION
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The kinetics of hematopoietic stem cells was studied in organ culture of a suspension of mouse
embryonic liver grown directly on filters and on a previously grown embryonic thymic feeder.
In the first two weeks of culture, hematopoiesis in the suspension was virtually indistinguish-
able from hematopoiesis in fragments of the same age and the same time of culture, whereas
later hematopoiesis was more active in the suspension grown on thymic feeder. The possible
role of the thymus in hematopoiesis is discussed.
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Normal hematopoiesis has been successfully maintained for about 70 days in fragments of mouse em-
bryonic liver by the method of organ culture.

In the investigation described below, preservation of hematopoietic stem cells was studied in a sus-
pension of embryonic mouse liver in organ culture. To investigate interaction befween two or more tis-
sues, a system consisting of a tissue feeder and a thick suspension of hematopoietic tissue, explained on it,
and providing a larger area of contact between interacting cells and tissue than in the fragments, was cre~
ated. The effect of a thymic feeder on the kinetics of hematopoietic stem cells in a suspension of embry-
onic mouse liver was studied in such a system.

EXPERIMENTAL METHOD

Mice of line CBA aged 6-12 weeks were used. A thick suspension [2] (1-10%~2- 108 cells/ml) was

prepared from the liver of 17-day embryos and explanted on AA Millipore filters (pore diameter 0.8 w) at

- the boundary between the liquid and gaseous phases [1] at the rate of 1-2 livers per dish. For combined
cultures, the thymus of 17-day embryos was used as the feeder; from five to seven thymus glands, sepa-
rated into two lobes, were placed in one dish, and after cultivation for 7-10 days, the suspension of mouse
embryonic liver cells was explanted on to the resulting feeder. The number of stem cells in the cultures
was determined by the method of Till and McCulloch on mice irradiated with Ca® y-rays (1200 rad). Under
these conditions the number of endogenous colonies did not exceed 0.5 per spleen. A control of the number
of stem cells and of all living cells in the cultures of the embryonic thymic feeder was set up for the cul~
tures-of embryonic liver suspension on the feeder. The number of living cells was counted with the aid of
trypan 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 filters was determined during cultivation for 32 days. As Table 1 shows, in the first
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The number of stem cells and of all living cells in the mouse
embryonic liver suspension explanted on thymic feeder was studied
during 20 days of cultivation (Table 1). In the first 3-4 days, as
in the suspension without feeder, a sharp decrease was observed
in the number of hematopoietic stem cells, followed by a gradual
decline of hematopoiesis, although this was slower to develop than
in the suspension grown directly on {ilters. Accordingly, the num-

ber of CFU in the cell suspension on the thymic feeder, especially
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after 10 days of cultivation, was higher than in the cell suspension without the feeder (differences statis-
tically significant) (Fig. 1). Stimulation of hematopoiesis in a suspénsion of thymic feeder was observed
previously in total preparations [2]. The increased number of living cells in the suspension of thymic
feeder compared with the suspension without feeder was due entirely to contamination with feeder cells
(Table 1). At all times of observation, no hematopoietic stem cells were found among the feeder cells.
Presumably the stimulation of hematopoiesis in the system of embryonic liver cells —~thymic feeder, com~
pared with the cell suspension grown without the feeder, took place as a result of the stimulating action of
the thymic feeder on hematopoiesis. The stimulant action of thymocytes on hematopoiesis has been ob-
served in vivo in a syngeneic system [4, 7] and in a semiallogeneic system [6]. There is evidence that thy-
mocytes, in a system in vitro, promote granulocytopoiesis in cultures of adult mouse bone marrow, although
in that case no positive effect on stem cells could be found [5].

On the whole, the results show that during cultivation of a mouse embryonic liver cell suspension,
hematopoiesis is maintained with preservation of the hematopoietic stem cells in culture for at least a
month. Hence, it follows that preservation of the initial cytoarchitectonics of the hematopoietic tissue is
not absolutely necessary for the maintenance of hematopoiesis in it. Improvement of hematopoiesis in com-
bimned cultures possibly indicates participation of the thymus in the regulation of hematopoiesis. A system
consisting of an embryonic liver cell suspension on a thymic feeder is a convenient object with which to
study this problem.
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