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Hematopoietic Stem Cell Colony Formation of the Fetal Liver
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Background : Hemalopoietic stem cells of the human fetal liver prior to 15 weeks gestation
have remakable advantages for successful engraftment due to embryological immune immaturity,
especially in—utero transplantation. This study was undertaken to obtain objective assessment data
about the possibility of fetal liver hematopoietic stem cell ‘transplantation in the future.

Methods : Six cases of the fetal liver tissue were obtained from therapeutic abortions at 12~
20 weeks gestation. The fetal liver was collected in RPMI media containing 10% fetal calf serum
and the cell suspensions were obtained by centrifugation following physical disruption. The number
of nucleated cells in each case was counted and the colony numbers in methyl cellulose media
were scored according to incubation period with or without growth factors. Some of the cells were
cryopreserved in the liquid nitrogen tank, thereafter cell viability and colony numbers were evalu-
aled according to cryopreservation period.

Results : The nucleated cell numbers obtained from each fetal liver increased with gestational
age. The colony numbers after incubation increased with gestational age and the erythroid lineage
was predominant in 3 cases which are under 15 weeks gestation. The colonogenic activity after
incubation with combination of hematopoietic growth factors increased in only one case. The cell
viability and the colony numbers after cryopreservation was decreased compare to the value
before cryopreservation.

Conclusion : The number of nucleated cells and hematopoietic stem cell colony formation
were increased with geslational age and viabilty of the cells after cryopreservation was
decreased. Further systematic studies using more cases would be needed lo obtain objective
assessment data for fetal liver transplantation program in the future.
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Fig. 1. Schematic diagram showing the course of
preparation, culture and cryopreservation of the
fetal liver cells.
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Table 1. Mononuclear cell numbers of fetal
liver tissues according to the gestational age

Case Gestational age Cell numbers
(weeks) (X 10)
! 12 08
2 13 57
3 14 96
4 15 102
5 18 316
6 20 49.4
colony(number)
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Fig. 2. Numbers and type of colony after incuba-
tion for 7 days in each case.

°l
= {131%5__,,]. 7ol ¥ uig}
7} AR, Al 2, 4, sElE L;,% Aol u1++04 7

Esiglo Al doIAE ELE T2, 14,
olele] REole AZ 2 Aol sisich
(Fig. 4).

colony(number)

120
B BFU-E

100 T O CFU-GM

80 T

60 |

40 |

20 [

F s -
casel «case2 cased caseS5 caseb

Fig. 3. Numbers and type of colony after incuba-
tion for 14 days in each case.
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Fig. 4. The colony numbers after cryopreservation.

Table 2. Colony numbers according to incubation period (7 days/14 days) with or without growth

factors
C Case SCF GM’ IL-3 IL-11 SCEF+  |L-3+  SCF+ SCF+GM +
%€ Control GM =11 GM+IL3  IL-3+IL-11
i 6 5 109 8/14 10/7 7/8 8/8 3/5 5/1 8/10

2 15/ 18 6/ 3! 5/1 3/ o/t 3" 3/7 4/

4 20/ 32 4/" 14/" g/ 1g/1 20/ A 13/ 4/t

5 35123 51/t 1/ 50/ 42/! 31/t it o i

G 55/109 61/109 56/108 47/116  59/109 63/125  83/160 119/82 118/189
SCF : stem cell factor, ‘GM: GM-CSF, "not done
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Table 3. Cell viability (%) after cryopreser-
vation in liquid nitrogen tank

Case Day O Day 7 Day 30
1 83 52 &
2 86 53 *
5 87 60 60
6 84 51 49
Mean 85.0 54.0 54.5
‘not done
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