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Abstract: Objective: To observe the mechanobiological responses of osteocytes under lipopolysaccharide (LPS)
stimulation and to preliminarily explore the underlying mechanisms.Methods: Mouse osteocyte-like MLO-Y4 cells
were cultured in vitro and divided into four groups: (1) Control group (normal culture); (2) LPS group (stimulated
with LPS); (3) Mechanical stimulation group (2500 pe, 0.5 Hz, 1 h/day for 3 consecutive days); (4) Combined LPS
and mechanical stimulation group. The proliferation activity and functional indicators of osteocytes (NO, NOS,
IGF-1, and PGE-2) as well as oxidative stress markers (malondialdehyde and superoxide content) were measured.
NO (nitric oxide), NOS (nitric oxide synthase), IGF-1 (insulin-like growth factor 1), and PGE-2 (prostaglandin E2)
are key signaling molecules regulating bone metabolism.Results: Cell proliferation activity: The LPS group showed
a significant decrease compared to the control group, while the mechanical stimulation group exhibited a significant
increase compared to the control. The combined treatment group had significantly higher proliferation than the LPS
group. Functional indicators of osteocytes: In the LPS group, the expression levels of NO, NOS, IGF-1, and PGE-2

were all lower than those in the control group. In contrast, the mechanical stimulation group showed higher levels
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of these indicators compared to the control. The combined treatment group demonstrated significantly elevated
expression of these functional factors compared to the LPS group. Oxidative stress levels: Superoxide content:
LPS group>control group; combined treatment group<LPS group. Malondialdehyde changes followed the same
trend as superoxide.Conclusion: LPS treatment significantly inhibited osteocyte proliferation, whereas appropriate
mechanical stimulation effectively promoted osteocyte proliferation. More importantly, mechanical stimulation
could markedly counteract the inhibitory effects of LPS, exerting a protective effect on cell proliferation even
under inflammatory conditions. LPS treatment led to a comprehensive downregulation of key functional signaling
molecules (NO, NOS, IGF-1, PGE2) in osteocytes, while mechanical stimulation significantly upregulated the
expression of these functional factors and reversed the functional inhibition induced by LPS, thereby restoring
and maintaining the normal physiological functions of osteocytes in an inflammatory environment. LPS treatment
induced severe oxidative stress in osteocytes, as evidenced by significantly increased levels of malondialdehyde
and superoxide. In contrast, mechanical stimulation exhibited certain anti-oxidative stress capabilities, effectively
reducing the levels of these oxidative stress markers. In summary, mechanically stimulated osteocytes possess a
certain antioxidant stress capacity, which alleviates LPS-induced oxidative damage. This mechanism is key to their
ability to counteract the toxic effects of LPS, protect cell proliferation activity, and restore normal cellular function.
This study provides direct cellular evidence for understanding the protective role of mechanical stimulation in
inflammatory bone diseases.
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