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Abstract Objective: To explore the therapeutic mechanisms of bone marrow mesenchymal stem cell-derived exosomes (BMSCs—EX~
0) in osteoporosis treatment. Methods: BMSCs were isolated and identified, BMSCs supernatant was collected ,and BMSCs-EXO were
extracted and identified. In vitro,MC3T3-E1 cells were induced into osteoporosis cell model and treated with exosomes. Cell proliferation
and senescence were evaluated by CCK-8 assay and B—galactosidase (SA—B—gal) staining. Reactive oxygen species (ROS ), superoxide
dismutase (SOD) and malondialdehyde (MDA ) were detected. Alkaline phosphatase (ALP) staining and Alizarin Red S(ARS) staining
were used to observe osteogenic differentiation and mineralization of the cells. Western blotting was used to detect the proteins related to
oxidative stress and osteogenic differentiation. Thirty male C57BL/6J mice were randomly divided into 3 groups : control group (CON,
n=10),osteoporosis group (D—gal,n=10), exosome treatment group (EXO,n=10). Bone volume fraction (BV/TV ), trabecular thickness
(Th.Th) , trabecular number (Th.N) and trabecular separation (Th.Sp) related indexes were analyzed by micro—CT,and HE staining was
used to evaluate the therapeutic effect. Results: BMSCs—EXO were successfully extracted and identified. The results of cell experiments
showed that compared with the CON group, the levels of SA—B-gal (1=5.506,P<0.001),ROS (¢=15.11,P<0.000 1) and MDA (¢=3.356,
P<0.01), in the D—gal group were significantly increased and the activity of SOD was significantly decreased (1=4.071,P<0.01). The

protein expressions of nuclear factor E2 related factor 2 (Nrf-2) and heme oxygenase (HO )-1 were significantly decreased (1=4.503,
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3.783,both P<0.05),the staining of ALP and ARS was lighter, and the protein expression levels of RUNX2 and OPN were significantly
decreased (1=3.721, 3.376,both P<0.05). Compared with the D—gal group, the levels of SA—B—gal (1=3.083, P<0.05),R0S (1=6.254,
P<0.001 ) and MDA (¢=2.519,P<0.01) were significantly decreased after EXO treatment. The protein expression levels of Nrf—2 and

HO-1 were significantly increased (1=6.997,3.649,both P<0.05) , ALP positive area and ARS calcium nodule precipitation area were sig—

nificantly increased (1=7.912,12.76,both P<0.001). The protein expression levels of RUNX2 and OPN were significantly increased
(1=5.731,3.539,both P<0.01). In animal experiments, BV/TV,Th.N and Th.Th were significantly increased (¢=2.815,4.387,5.497,
all P<0.05),Tb.Sp was significantly decreased (1=2.862,P<0.05),and trabecular bone area was significantly increased (¢1=4.209,P<

0.01) in EXO group compared with D—gal group. Conclusion: BMSCs-EXO alleviates oxidative stress through Nrf-2/HO-1 signaling

pathway , alleviates the inhibitory effect of D—gal on osteogenic differentiation of MC3T3-E1 cells, and reduces osteoporosis.
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Fig.4 Comparison of oxidative stress indexes among three groups
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