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Abstract: Objective To investigate the differences of biological characteristics of mesenchymal
stem cells(MSC) derived from human second-trimester fetal, newborn cord blood, and adult bone
marrow. Methods L-DMEM medium was used to cultivate MSC. The immunophenotype, cell cycle,
and cell apoptosis were analyzed by flow cytometry. Adipogenic and osteogenic mediums were used to
assess the differentiation ability of the cells. Adenovirus vector delivered green fluorescent protein
gene (Ad-GFP) was used to transfect the cells. Results Fetal, newborn cord blood, and bone
marrow derived cells cultured in L-DMEM gave rise to adherent cells with fibroblast-like morphology,
but the positive rate in newborn cord blood was the lowest as 29. 17% (7/24) . These cells were
similar in cell morphology, antigenic phenotype, differentiation potential, and cell apoptosis rates.
The primary culture time of cord blood derived MSC was longer than that of bone marrow derived

cells. The percentage of Go/ Gi cells in cord blood was higher than that in bone marrow. These cells
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transfected and expressed the transgene, but the fetal derived cells expressed at the highest level
(56.32 +3.28% ). Conclusion Human second-trimester fetal cord blood MSC is an promising target
cell in fetal uterus gene transfer/therapy; the adult bone marrow derived MSC is useful in
bioengineering, cell and gene therapy; whereas the application of newborn cord blood MSC need more
researching.
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Fig. 1  The morphometrics of P15 mesenchymal stem cells (Wrights staining, x 40)

A: second-trimester fetal cord blood; B: newborn cord blood; C: adult bone marrow

2.2 10.98 £0. 89 %
3 MSC 11.36 £1.82 %  7.67+2.21 %
2.5
MSC CD34 + PS5  MSC
CD34 + CD29 CD44 3 MSC
P5 3 CD29 CD44 (CD59 0
CD90 CD105 CD166 CD34 CD45 CD14
CD80 CD86
2.3 2.6
3 3 MSC MSC Ad-GFP
DNA MSC Prl 48 h
(3.31+0.62)%  (5.53+0.58)% 5 ( 2)
MSC  (10.39+1.26)% 30 GFP 3
2.4 MSC 56.32 +
3 3.28 % 51.28+3.64 % 44,32 +
Annexin-V 2.94 %
MSC

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



507

2
Fig. 2

3
MSC
IUGT
MSC
MSC MSC
l6]
MSC
10% FBS L-DMEM
3 MSC
MSC 3 mL
MSC 29.17% 2 MSC
2 3 mL
0.1x10° MSC 20 mL
10° ~ 10" MSC
MSC
MSC
3
3
MSC CD34 +
MSC
MSC MSC
P5
P5 3
MSC P5
MSC
MSC

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

GFP
MSC expressed the GFP( x 40)
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