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[Abstract] Objective: To study the effect and mechanism of Niuxi pills on senile osteoporosis (SOP) in
mice. Methods: Totally 6 four-month-old senescence—accelerated mouse resistant 1 (SAMR1) were used as
control group, and 18 four—-month—old senescence accelerated mouse prone 6 (SAMP6) were randomly divided
into model group, alendronate group and traditional Chinese medicine (TCM) group, with 6 mice in each group.
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After 2 weeks of adaptive feeding, the mice in TCM group were intragastrically administered with Niuxi pills
at a dose of 0.23 g/(kg*d), and the mice in alendronate group was intragastrically administered with alendronate
tablets at a dose of 1.53 mg/(kg *w). The mice in model group and control group were intragastrically
administered with normal saline. After 12 weeks of treatment, the contents of procollagen I N —terminal
propeptide (PINP), bone morphogenetic protein type 2 (BMP2), and bone alkaline phosphatase (BALP) in the
serum of mice were measured by enzyme linked immunosorbent assay (ELISA). The femoral tissues of mice
were stained using HE to observe the pathological changes of the femur under a microscope. The femurs of
mice were scanned and analyzed using micro—CT (micro—CT). The parameters of bone mineral density (BMD),
trabecular number (Tb.N), trabecular separation (Th.Sp) and bone volume fraction (BV/TV) of the femur of mice
were recorded. Biomechanical testing was performed on the femur of mice to determine the maximum load,
maximum displacement and stiffness levels of the femur of mice. Western blotting technique was used to detect
(RUNX2), BMP2, phosphorylated
phosphatidylinyl -3 —kinase (p—PI3K), PI3K, phosphorylated protein kinase B (p—Akt), and Akt in the femoral

the protein expression levels of runt -related transcription factor 2

bone marrow of mice. Results: The serum levels of PINP, BMP2 and BALP in the model group were lower
than those in control group (P<0.01). The serum levels of PINP, BMP2 and BALP in the alendronate group and
TCM group were higher than those in the model group (P<0.01). HE staining showed that the model group
mice had a significantly reduced number of trabecular bone, with widened and discontinuous intertrabecular
spaces and numerous fracture sites. The control group mice had a significantly greater number of trabeculae
than the model group. The TCM group and the alendronate group showed markedly improved trabecular bone
quality, with widened trabeculae and increased trabecular number. The parameters of BMD, Th.N, and BV/TV
in the model group were significantly lower than those in the control group (P<0.01), while TB.Sp resolution
was higher than that in the control group (P<0.01). The parameters of BMD, Th.N, and BV/TV in the TCM
group and alendronate group were significantly higher than those in the model group (P<0.05 or P<0.01), while
TB.Sp resolution was lower than that in the model group (P<0.01). The femoral stiffness and maximum load
level of mice in the model group were lower than those in the control group (P<0.01), while the maximum
displacement was longer than that in the control group (P<0.01). The femoral stiffness and maximum load level
of mice in the TCM group and alendronate group were higher than those in the model group (P<0.05 or P<
0.01), while the maximum displacement was shorter than that in the model group (P<0.05 or P<0.01). The
protein expression levels of RUNX2 and BMP2 in the model group were lower than those in the control group
(P<0.01). The protein expression levels of RUNX2 and BMP2 and the ratios of p—PI3K/PI3K and p-Akt/Akt in
the femurs of mice in the TCM group were significantly higher than those in the model group (P<0.05 or P<
0.01). Conclusion: Niuxi pills can improve bone microarchitecture in SOP mice, and the mechanism may
involve regulation of the PI3K/Akt signaling pathway to promote bone formation.
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