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Mechanism of adipose—derived mesenchymal stem cells repairing
oxidatively damaged nucleus pulposus cells
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(Abstract] Objective To investigate the mechanism of adipose—derived mesenchymal stem cell (ADSC) repairing oxidatively
damaged nucleus pulposus cell (NPC). Methods Five groups were divided as NPC group, ADSC group, NPC+ADSC group, H,0,+
NPC+ADSC group, and H,O#+NPC group. Hydrogen peroxide (H,0,) was used to construct the oxidative damage model of NPC; SA—
B-Gal staining was performed to analyze the degree of senescence in NPC; flow cytometer was used to determine the level of
oxidative damage in NPC; Western blot was used to check the protein expressions of Collagen II and Aggrecan in ADSC, and the
protein expressions of Collagen I, p53, p21, TGF-B1, Smad2, and p—Smad2 in NPC; qPCR was carried out to determine the
mRNA expressions of Collagen Il and Aggrecan in ADSC, and the mRNA expressions of Collagen II, p53, p21, TGF—-B1, and
Smad2 in NPC. Results Compared with H,0,+NPC group, H;O-+NPC+ADSC group showed a reduced number of senescent NPC (P<
005), attenuated oxidative damage to NPC  (P<005), decreased protein and mRNA expressions of p53 and p21 (P<0.05), and elevated
protein and mRNA expressions of Collagen II, TGF-B1, and p-Smad2 (P<0.05). Compared with ADSC group, the protein and mRNA
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expressions of Collagen Il and Aggrecan were elevated in NPC+ADSC group (P<0.05). Conclusion Co—culture of ADSC and NPC

can promote ADSC-like myelination, and ADSC can repair oxidatively damaged NPC and inhibit their senescence, which may be

related to the regulation of TGF-B1/Smad2 pathway.

(Keywords) adipose—derived mesenchymal stem cells; nucleus pulposus cells; oxidative damage; cell senescence; TGF-

1/Smad2
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AR TR 24 h JE XS ALY ROS KF-2E1 T
i, 5 H,0,+NPC ZHAH LY, HYO,+NPC+ADSC 40 %
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