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Figure 1 Phenotype characterization of hucMSCs through flow cytometry (A: Total cells scatter diagram; B: Alive cells; C:
Negative staining; D - F: CD105", CD90", CD73" cells ratio; G: Positive cell proportion)
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Figure 2 Adipogenic, osteogenic and chondrogenic differentiation capacities of hucMSCs (A: Normal hucMSCs morphology; B:

Oil red O staining; C: Alizarin red S staining; D: Masson staining)
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Figure 3  Effects of co-culture with hucMSCs on HDFib cell growth and morphology
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Figure 4 HDFib cell proliferation measured by CCK8 method (A - C: HDFib co-culture with hucMSCs in a transwell for 24, 48

and 72 h, respectively; "P<0.05, P < 0.01)
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Table 2  Analysis of HDFib cell proliferation

LHFRI A (h) TAHRIIEE (X+s, %) P&
Co-culture duration (h) Increment ratio of survival rate (X +s , %) P value
24 7.29+£2.41 0.0018

48 25.82 +13.31 0.016

72 11.74 £ 5.89 0.013
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Effects of human umbilical cord mesenchymal stem cells on the cell proliferation and
extracellular matrix gene expression of human dermal fibroblast
ZHANG Yi, CHEN Kan-jun, WU Ting, QI Cheng, JIN Wei-ming, KONG Fan-rui, CHEN Liang

[ Abstract]
Objective To investigate the effects of human umbilical cord mesenchymal stem cells (hucMSCs) on the cell proliferation and

extracellular matrix genes expression of normal human dermal fibroblast (HDFib) and potential mechanisms.

Methods The hucMSCs were derived from healthy full-term newborn umbilical cord through a collagenase digestion method.
Flow cytometry was applied to determine the characteristic mesenchymal stem cell antigenic markers of P3-generation hucMSCs,
and oil red O, alizarin red S and Masson staining were used for testing its adipogenic, osteogenic and chondrogenic differentiation
capacities, respectively. Then, P3-generation HDFib were treated with hucMSCs by transwell experiment (co-culture group), while
equal volume of medium was added to the control group. After a period of 24, 48 and 72 h co-culture, the proliferation of HDFib was
measured by CCK8 assay and cell morphology were also recorded. The mainly extracellular matrix proteins, collagen I, elastin,
fibronectin, matrix metalloproteinase-1 (MMP-1) and cellular signal transduction pathways PI3K, Akt, p38 and caspase3 mRNA
expression after 24 and 48 h culture were further characterized by qRT-PCR.

Results The adherent hucMSCs showed the shape of fibroblast, which could differentiate into osteoblasts, adipocytes and
chondrocytes after 16 d induction culture period in vitro. The expression of CD105, CD90 and CD73 on hucMSCs were 96.97%,
99.75% and 99.81%, respectively. Consistent with the morphologic results, the viability of HDFib treated with hucMSCs was
significantly increased for 7.29% (P < 0.01), 25.82% (P < 0.05) and 11.74% (P < 0.05) after 24, 48 and 72 h co-culture, respectively.
Moreover, elastin, fibronectin and PI3K gene expression of HDFib were up-regulated by 1.45 (P < 0.01), 1.30 (P < 0.05) and 1.19
(P <0.05) folds after 24 h co-culture with hucMSCs compared to the control group, and collagen I, elastin, fibronectin, PI3K and Akt
mRNA level were up-regulated by 2.60 (P < 0.001), 3.66 (P < 0.05), 3.45 (P < 0.01), 1.43 (P < 0.05) and 1.65 (P < 0.05) folds after
48 h co-culture, while MMP-1, p38 and caspase3 were down-regulated by 0.70 (P < 0.01), 0.60 (P < 0.01) and 0.86 (P < 0.05) folds

of control.

Conclusion Our results show that huceMSCs can significantly promote the proliferation of HDFib and increase the transcription
levels of collagen I, elastin and fibronectin, which indicates that hueMSCs are potential seed cells for skin tissue engineering. Besides,
our results indicate that the regulation of hucMSCs on HDFib extracellular matrix may be related to the activation of skin wound
repair pathway PI3K/Akt and the decrease of p38 and caspase3 expression.

[Key words] Human umbilical cord mesenchymal stem cells; Human dermal fibroblast; Extracellular matrix; Collagen
Author Affiliation: Shanghai Cord Blood Bank/Shanghai Stem Cell Technology Co., Ltd./China Stem Cell Group Co., Ltd.,
Shanghai 200051, China
Corresponding Author: WU Ting, Email: wuting@shanghaicordblood.org
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