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Mechanistic study of adipose-derived mesenchymal stem cell ameliorating nucleus pulposus cell senescence

HU Hong-tao, WANG Sheng, ZHAO Si-shun, WANG Sheng, TENG Hai-jun  (Department of Spinal Surgery, Affiliated
Hospital of Shandong Second Medical University/Weifang Key Laboratory of Minimally Invasive Spinal Endoscopy for Spine Surgery , Weifang
Shandong 261000, China)

Abstract: Objective To explore the role of adipose-derived mesenchymal stem cells in nucleus pulposus cell (NPC) senescence
induced by oxidative stress and the related molecular mechanisms mediating apoptosis regulation. Methods The NPCs were divided into
the blank group (NPC group) , experimental group (NPC+ADSC group) , oxidative damage model group (NPC+H,0, group) , experimental+
oxidative damage group (NPC+ADSC+H,0, group) according to the different treatment conditions. The appropriate concentration of H,0,
was determined by the CCK-8 method to construct the oxidative damage model, and then the senescence degree of NPCs in each group was
analyzed by B-galactosidase staining. The expressions of Collagen II and Aggrecan were detected in the NPC and NPC+ADSC groups by
immunofluorescence. The expression levels of P53, P16, P-Rb, SIRT1, FoxO1, p-FoxO1, B-catenin, Bax, Bcl-2, Caspase-3 proteins in each
group were detected by Western blot. Results Compared with the NPC+H,0, group, the number of aging NPCs in the NPC+ADSC+H,0,
group was decreased (P<0.05). After co-culture with ADSC, the expressions of Collagen I and Aggrecan proteins in NPCs were increased
(P<0.05). Western blot results showed that co-culture with ADSC could inhibit the expression of aging-related proteins (P53, P16 and
P-Rb) and mitochondrial apoptosis-related proteins (Bax and Caspase-3) in NPCs induced by H,0, (P<0.05) , and the expressions of
SIRT1, p-FoxO1 and Bel-2 proteins increased (P<0.05) , the expressions of FoxO1 and B -catenin proteins decreased (P<0.05).
Conclusion ADSC can repair oxidative stress-induced mitochondrial damage in NPC and inhibit its cellular senescence, the process that
may be related to the regulation of the SIRT1/FoxO1/B-catenin signaling pathway.
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