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Abstract

BACKGROUND: Extracellular matrix has been shown to improve cell proliferation and reduce intracellular reactive oxygen species levels.
However, there is little research on whether extracellular matrix can enhance the antioxidant capacity of umbilical cord stem cells to enhance

their application in regenerative medicine and tissue engineering.

OBJECTIVE: To investigate the effect of extracellular matrix on umbilical cord stem cell proliferation, antioxidant and osteogenic capacity.
METHODS: The umbilical cord stem cells were divided into four groups. In the polystyrene group, the umbilical cord stem cells were cultured
with ordinary polystyrene culture plate without other special treatment. In the extracellular matrix group, the umbilical cord stem cells were
cultured with extracellular matrix without other special treatment. In the polystyrene + hydrogen peroxide group, the umbilical cord stem cells
were cultured with polystyrene plate and pretreated with 200 pmol/L hydrogen peroxide for 2 hours. In the extracellular matrix + hydrogen
peroxide group, umbilical cord stem cells were cultured with extracellular matrix and pretreated with 200 pmol/L hydrogen peroxide for 2 hours.
The cells were pretreated with 200 ymol/L hydrogen peroxide for 2 hours. Proliferation capacity of umbilical cord stem cells was detected by
CCK-8 assay. The cells were cultured for 72 hours after hydrogen peroxide pretreatment for 2 hours. The antioxidant capacity of umbilical

cord stem cells was detected by flow cytometry and gRT-PCR. After 2 hours of hydrogen peroxide pretreatment, the cells were induced to
differentiate into osteoblasts for 14 days. The osteogenic capacity of umbilical cord stem cells was detected by alizarin red staining and

gRT-PCR.

RESULTS AND CONCLUSION: The absorbance values of extracellular matrix group and extracellular matrix + hydrogen peroxide group
were higher than that of polystyrene group and polystyrene + hydrogen peroxide group, respectively. The levels of reactive oxygen species in
the polystyrene + hydrogen peroxide group and the polystyrene group were higher than those in the extracellular matrix group and the
extracellular matrix + hydrogen peroxide group, respectively (P < 0.05). The expression levels of antioxidant enzyme-related genes SOD2 and
CAT in the extracellular matrix group and extracellular matrix + hydrogen peroxide group were significantly higher than those in the
polystyrene group and the polystyrene + hydrogen peroxide group, respectively (P < 0.05). The expression of bone related genes COL-1,
RUNX2, OCN, and OSTERIX was highest in the extracellular matrix group, followed by the extracellular matrix + hydrogen peroxide group,
and lowest in the polystyrene + hydrogen peroxide group; there was significant difference between the groups (P < 0.05). The results show
that extracellular matrix can increase the proliferation capacity, antioxidant capacity and osteogenic differentiation potential of umbilical cord
stem cells. It is a method for in vitro amplification and culture of cells with wide application prospects.

Key words: extracellular matrix; umbilical cord-derived mesenchymal stem cells; reactive oxygen species; antioxidant enzyme related genes;

cell proliferation; osteogenic differentiation
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Table 1 Primer sequences of each gene

FER AT 514(5'-3) JG514(5'-3")

GAPDH ACTTTG TGAAGC TCATTT GTG GTT TGAGGG CTC
CCTGGTA TTACTCCTT

SOD2 GGG GATTGATGT GTG AGA CAG GAC GTTATC
GGA GCACG TTG CTG GGA

CAT TGG GAT CTC GTT GGA TCAGGA CGTAGG CTC
AATAAC AC CAG AAG

RUNX2 AGAAGG CACAGA GAC AGAAGG CAC AGA CAG
AGA GAAGCT TGA ACA GAAGCT TGA

COL1A1 CAG CCG CTT CAC CTA TTTTGTATT CAATCACTG
CAGC TCTTGCC

OCN GAG CCC CAG TCC CCT GAC ACC CTAGAC CGG
ACC GCC GT

OSTERIX CCCTCCCTTTTC CCA CAT GGATGC CTG CCT
CTCAT TGTAC
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