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Improvement of in vitro culture method for umbilical cord blood mesenchymal stem cells and study of biological

characteristics of cultured cells
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[ABSTRACT] Objective: To improve the traditional in vitro culture method for umbilical cord blood mesenchymal stem cells
(UCB-MSCs) in an effort to increase the successful culture rate and to study the biological characteristics of the cultured cells.
Methods: Full-term UCB samples were obtained with the mothers” consent and processed within 12 h of collection (n=28).
Mononuclear cells (MNCs) were isolated from UCB by centrifugation at 2 500 r/min for 20 min and were suspended in presence
of a-minimum essential medium(e-MEM) containing 10% fetal bovine serum (FBS) and 100 U/ml penicillin. The medium was
half changed after 5-7 days’ primary culture and then was totally changed at a 3-4 days’ interval. After the cells adhered to the
culture wall, the following procedures were carried out according to our improved methods. In group [, the suspension
containing detached mesenchymal-like cells were removed onto a new culture dish when osteoclast-like cells reached over 80%
confluence. In group [, 15% calf serum instead of 10% FBS was used in the culture medium when osteoclast-like cells were
growing confluence, and ¢-MEM medium containing 10% PBS was used again until most of the osteoclast-like cells were
detached. The morphology of UCB-MSCs was observed under microscope and the phenotypes of them were examined by flow
cytometry. The 5" passage cells were cultured with osteogenic medium and adipogenic medium separately and cytochemical
staining was carried out subsequently. Results: Adhered cells were cultured from 20 of the 28 samples. UCB-MSCs were
ultured from 13 of the 20 samples, which could grow to confluence and could be stably passaged to P22. The cultured UCB-
MSCs were all positive for MSC-related antigens, such as CD29 and CD105, but negative for CD34, CD45, and CD106. We
also found that the cultured UCB-MSCs could differentiate into osteoblasts and fat cells under specified conditions. Conclusion:
MSCs do exist in UCB, and improvement of culture method can increase the yielding of UCB-MSCs. The cultured cells, with
the similar phenotype and differentiation potential as those derived from other resources, can be amplified easily and passaged
stably in vitro, making them promising seed cells for future bone tissue engineering.
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B 1 fk4MESE UCB-MSCs 4B I 75
Fig 1 Primary culture of UCB-MSCs

ALE:On the 5" day of primary culture, adherent cells appeared after half medium change, and there were still many nonadherent cells (A: X 100,

E:>X200);B,F:On the 17% day of primary culture, there were 2 kinds of adherent cells, mesenchymal-like cells, and osteoclast-like cells (B: X 40,
F:100);C.G:On the 30" day by modified method | there were scattered adherent cell colonies(spindle shape) in normal alignment(C; X 40,G; X 200) ;

D,H:On the 27™ day by modified method || there were scattered adherent cell colonies(spindle shape) in normal alignment(D; X 40, H; X 200)

2 fERE 22 KH UCB-MSCs
WM STHERT
Fig 2 UCB-MSCs were passaged 22 times

without significant changes in morphology
A X40;B: X200
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B 3 A% UCB-MSCs AR R E
Fig 3 Immunophenotypes of UCB-MSCs by FACSCD105 and CD29 were highly expressed
in UCB-MSCs, while CD34,CD45 and CD106 were not expressed

B4 HEFSE1EARUEMBELEBER
Fig 4 ALP staining after one-week osteo-induction
A-D: The osteogenic potential of UCB-MSCs was proved by positive ALP staining. A; X40,B; X 100,C: X200,D: X400;E;Control., X 40;F:Control. X 20
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Fig 5 Oil red staining after two-week adipo-induction( X200)
The adipogenic potential of UCB-MSCs was proved by positive oil red

staining. A:Experiment group;B:Control group
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