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Optimized Isolation of Human Mesenchymal Stem Cells from Umbilical Cord
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Abstract; [Objective]To optimize the isolation and expansion protocol of human umbilical cord mesenchymal stem cells (hUC-
MSC). [Methods] Human UC-MSC were isolated from 20 umbilical cords by combined enzyme digestion (n = 12) or by sequential
enzyme digestion (n = 8). The derivation efficiency, primary cell culture period as well as cell yield were compared. The hUC-MSC
proliferation capacity was compared between complete low glucose-Dulbecco’s modified eagle medium (LG-DMEM) condition and LD-
Mesen medium (a medium mixed with MesenPro RSTM (Invitrogen) and LG-DMEM) condition. The phenotypic characteristics of
hUC-MSC were determined by FACS and multi-lineage differentiation capacity was confirmed by induced adipogenesis and
osteogenesis. [Results] The hUC-MSC derivation efficiency using combined enzymatic digestion was 100% (12/12), significantly
higher than that of sequential enzymatic digestion [ 12.5%(1/8), P =1.03 x 10*]. With combined enzymatic digestion, (1.30 +0.14)
x 10° cells can be obtained during a mean primary cell culture period of (14.17 + 1.14) d. Moreover, 2 x 10° hUC-MSC were cultured
for 12 days, more cells can be obtained using LD-Mesen culture medium than using LG-DMEM culture medium [ (14.86 + 0.08) x
10° vs (5.08 £ 0.08)x 10°, P =1.38 x 10*]. hUC-MSC express CD73, CD105, CD90, CD29, and CD44 surface markers, but do
not express CD31,CD34,CD45 and HLA-DR.They can be also differentiated into osteoblasts and adipocytes in vitro. [ Conclusion ]
hUC-MSC can be efficiently derived by combined enzymatic digestion from Wharton’s Jelly and expanded by LD-Mesen expansion
system, which is significantly superior to the conventional protocol.
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Table 1 Derivation efficiency comparison of hUC-MSC by different methods

Established cell line

Derivation method

Mean time of primary culture (d)

Cell amount of primary cell (x 10°)

12/12

Combined enzymatic digestion

Sequential enzymatic digestion 1/8

14.17 £ 1.14 1.30 £ 0.14
18 0.85

A PO d12 X100

f- e

C PO d14,X100

E1

B PO (d12 X200

ABF B 8 BT R e 38 T W 22

Fig.1 Morphology of hUC-MSC under light microscope

A; Primary non-confluent cells on day 12 after derivation (x 200); B: Primary fibroblast-like and polygonal cells under high power (x200); C.

Cell confluency observed on day 14 after derivation (x 100); D: Morphology of hUC-MSCs cultured at passage 10 in vitro (x 100).
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Fig.2 Cell proliferation under two different culture media

A; Multiple passages leads to significant decreased rates of hUC-MSCs; B: More efficient cell expansion was observed under LD-Mesen culture

condition coumpared with LG-DMEM culture conditions. (*P = 0.003, "P = 9.23x10-6, “P=4.99 x 10°, ‘P =1.38 x 10®).
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Fig.3 Characterization of hUC-MSCs by immunophenotype

4 AFFEEFERTHEBEMES S
Fig.4 Induced adipogenesis and osteogenesis of hUC-MSC in vitro

A Calcium deposition was observed by Alizarin red stain (white arrows); B: Lipid vacuoles (purple) in the adipocytes were stained with Oil

Red O (white arrows). x 100
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