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Characteristics and Multilineage Differentiation Potential of Mesenchymal Stem Cells
from Human Umbilical Cord Blood
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Abstract Objective To investigate the cell proliferation, surface markers, and multilineage differentiation
potential of mesenchymal stem cells (MSC) from human umbilical cord blood. Methods The mononuclear adherent
cells from human umbilical cord blood were isolated and cultured in vitro. Cells were labeled with monoclonal
antibodies and examined by flow cytometry. Multilineage differentiation potential was evaluated by incubating the
cells with osteogenic, chondrogenic, and adipogenic agents. Results It spend 7 weeks to establish the MSC from
human umbilical cord blood in primary culture. Flow cytometry showed that these cells were positive for CD29,
CD13, and CD44 expression, but they failed to express hematopoictic cell surface markers. Exposure of these cells
to osteogenic agents resulted in expression of alkaline phosphatase. The cells were induced by micromass culture
method with chondrogenic agents; proteoglycans was visualized by Alcian blue staining. Incubation with adipogenic
agents resulted in cells morphological change and positive staining for Oil Red O. Conclusion Thropgh
subcultivation in vitro, it is possible to obtain purified MSC from human umbilical cord blood mononuclear cells,
and it can serve as an alternative source of MSC.
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Fig.2 Expression of surface antigens of MSC from umbilical cord blood
Cells were cultured for 3 passages, harvested, and labeled with monoclonal antibodies against human antigens and examined by flow cytometry
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Fig.4 Osteogenic, chondrogenic, and adipogenic differentiation of MSC from human umbilical cord blood

A Osteogenic differentiation evidenced by morphology of cells and cytochemical staining for alkaline phosphatase after 14 days
of induction %100 ; B Chondrogenic differentiation was evidenced by Alcian blue stainin x10 ; C Adipocytic differentiation was
evidenced by the formation of lipid vacuoles in phase- contrast photograph and by oil- red O staining x100

MSC DMEM
ol DMEM/
F12
MSC
MSC
3 ,
7
CD34 CD45 MSC 34
CD14 HLA- DR CD44
CD29 CD13
MSC r
MSC
MSC -
)
12

[13]

MSC
[1] BROXMEYER H E, DOUGLAS G W, HANGOC G, et
429 to page 429



4

429

Allergy, 2001, 56(12):1172- 1179.

1. , 2003, 3(19):205- 207.

[4] ZUBERBIER T, EDENHARTER G, WORM M, et al. [91 LIN X P, MAGNUSSON J, AHLSTEDT S, et al. Local
Prevalence of adverse reactions to food in - a population allergic reaction in food- hypersensitive adults despite a
study [J]. Allergy, 2004, 59(3):338- 345. lack of systemic food- hypersensitive IgE [J]. J Allergy

[(] SAKAMOTO Y, UENO K, YOFU S, et al. The Clin Immunol, 2002, 109(5):879- 887.
expression of IL-4, IL- 6 and TNF- alpha in the liver of [10] COEFFIER M, LORENTZ A, MANNS M P, et al.
food- sensitized mice after oral challenge [J]. Int Arch Epsilon germ- line and IL-4 transcripts are expressed
Allergy Immunol, 1999, 118(2- 4):226- 227. in human intestinal mucosa and enhanced in patients

[6] BISCHOFF S, CROWE S E. Gastrointestinal food with food allergy [J]. Allergy, 2005, 60(6): 822- 827.
allergy: new insights into pathophysiology and clinical [11] , , .
perspectives [J]. Gastroenterology, 2005, 128(4):1089- IL-4  IL-5 mRNA [91-

1113. , 2006, 41(5):835- 837.

[71 SCUDAMORE C L, THORNTON E M, MCMILLAN L, [12] PAAJANEN L, VAARALA O, KARTTUNEN R, et al.
et al. Release of the mucosal mast cell granule Increased IFN- gamma secretion from duodenal biopsy
chymase, rat mast cell protease- Il, during anaphylaxis samples in delayed- type cow' s milk allergy [J]. Pediatr
is associated with the rapid development of paracellular Allergy Immunol, 2005, 16(5):439- 444.
permeability to macromolecules in rat jejunum [J]. J
Exp Med, 1995, 182(6):1871- 1881.

[

421 from page 421 [71 SOTTILE V, HALLEUX C, BASSILANA F, et al. Stem
al. Human umbilical cord blood as a potential source of cell characteristics of human trabecular bone derived
transplantable hematopoietic stem/progenitor cells [J]. cells [J]. Bone, 2002, 30 (5): 699- 704.

Proc Natl Acad Sci USA, 1989, 86 (10): 3828- 3832. [B] ZUKP A, ZHU M, ASHJIAN P, et al. Human adipose

[2] ERICES A, CONGET P, MINGUELL J J. Mesenchymal tissue is a source of multipotent stem cells [J]. Mol Biol
progenitor cells in human umbilical cord blood [J]. Br J Cell, 2002, 13 (12): 4279- 4295.

Haematol, 2000, 109 (1): 235- 242. [0] MIKI T, STROM S C. Amnion- derived pluripotent/

[3] MARESCHI K, BIASIN E, PIACIBELLO W, et al. multipotent stem cells [J]. Stem Cell Rev, 2006,2(2):
Isolation of human mesenchymal stem cells:  bone 133- 42.
marrow versus umbilical cord blood [J]. Haematologica, [10] ANDERSON D J, GAGE FH, WEISSMAN L. Can
2001, 86 (10): 1099- 1100. stem cells cross lineage boundaries [0]. Nat Med,

[4] NIEDA M, NICOL A, DENNING- KENDALL P, et al. 2001, 7 (4): 393- 395.

Endothelial cell precursors are normal components of [11] PITTENGER M F, MACKAY A M, BECK S C, et al.
human umbilical cord blood [J]. Br J Haematol, 1997, Multilineage potential of adult human mesenchymal
98 (3): 775- 777. stem cells [J]. Science, 1999, 284 (5411): 143- 147.

[5] GUTIERREZ- RODRIGUEZ M, REYES- MALDONADO [12] LEE O K, KUO T K, CHEN W M, et al. Isolation of
E, MAYANI H, Mayani H. Characterization of the multipotent mesenchymal stem cells from umbilical cord
adherent cells developed in Dexter - type long - term blood [J]. Blood, 2004, 103 (5): 1669- 1675.
cultures from human umbilical cord blood [J]. Stem [13] ENDE N, LU S, MACK R, et al. The feasibility of using

(6]

Cells, 2000, 18 (1): 46-52.

DE BARI C, DELL'ACCIO F, TYLZANOWSKI P, et al.
Multipotent mesenchymal stem cells from adult human
synovial membrane [J]. Arthritis Rheum, 2001, 44 (8):
1928- 1942.

blood bank- stored (4 degrees C) cord blood, unmatched
for HLA for marrow transplantation [J].  Am J Clin

Pathol, 1999, 111 (6): 773- 781.



