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ENDOTHELIAL PROGENITOR CELLS AND MESENCHYMAL
STEM CELLS FROM HUMAN CORD BLOOD

Eun-Seok Kim, Hyun-Ok Kim*
Department of Dentistry, College of Medicine, Chungnam National University

*Department of Diagnosis and Laboratory Medicine, College of Medicine, Yonser University

Stem cell therapy using mesenchymal stem cells(MSCs) transplantation have been paid attention because of their powerful proliferation and
pluripotent differentiating ability. Although umbilical cord blood (UCB) is well known to be arich source of hematopoietic stem cells with practical
and ethical advantages, the presence of mesenchymal stem cells (MSCs) in UCB has been controversial and it remains to be vaidated. In this study,
we examine the presence of MSCs in UCB harvests and the prevalence of them is compared to that of endothelial progenitor cells. For this, CD34+
and CD34- cells were isolated and cultured under the endothelia cell growth medium and mesenchymal stem cell growth medium respectively. The
present study showed that ESC-like cells could be isolated and expanded from preterm UCBs but were not acquired efficiently from full-terms. They
expressed CD14-, CD34-, CD45-, CD29+, CD44+, CD105+ cell surface marker and could differentiate into adipogenic and osteogenic lineages. Our
results suggest that M SCs are fewer in full-term UCB compared to endothelia progenitor cells.

Key words : Mesenchymal stem cell, Endothelial progenitor cell, Umbilical cord, Blood
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Table 1. Characteristics of cultured blood adherent cells.

Sample EPC MSC
TermUCB 17 9 1
Preterm UCB 3 3 2
Tota number 20 12 3

UCB: umbilicd cord blood, EPC: endothdlid progenitor cell,
MSC: mesenchymd semcll
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Fig. 1. Phase contrast images of CD34- from human umbilical cord blood(UBC). UBC-derived
endothelial progenitor cells at 0-4 days(A), 7-10 days(B), 14-20 days(C) and at 22-27 days

(confluency). Scale bar = 50¢m.
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A B
C D

Fig. 2. Phase contrast images of mesenchymal stem cells (MSCs) from human umbilical cord blood. UCB-derived
cells at 0-4 days(A), 7-10 days(B), 14-20 days(C) and at 22-27 days (confluency). Scale bar = 50#m.

Fig. 3. Immunohistochemistry of UCB-derived endothelial progenitor cells. CD31(A), vWF(B), CD34(C), CD62E(D), CD144(E),
KDR(F). Scale bar = 50¢m
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Fig. 4. Immunophenotyping of CD34--derived MSCs from humn UCB. Cells were dual labeled with
FITC- or PE-conjugated antibodies and examined by flow cytometry. Over 98% of ex-vivo expanded
fibroblast like cells were strongly positive for MSC-specific markers such as CD29, CD44, and
CD105.

A B

Fig. 5. Mesenchymal differentiation potential of MSCs from human UCB. After incubation for 2-3 weeks
after 2nd sub-culture in respective induction media, UCB-MSCs were stained positively for lipid vacuole
with Oil-red O (A) and for mineral matrix with von Kossa staining, indicating adipogenic and osteogenic
differentiation, respectively. Scale bar = 50em. All experiments were performed in triplicate.
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