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(Abstract] Objective To investigate the effects of moderate —intensity endurance exercise on senile osteoporosis (SOP)
through the NOD-like receptor family pyrin domain containing protein 3 (NLRP3)lcysteine protease—1 (Caspase—1)/gasdermin D
(GSDMD) signaling pathway. Methods Twenty—one 18-month—old male C57 mice were randomly divided into three groups: the 18-
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month—old group, the 20-month—old group, and the exercise group, with seven mice in each group. The SOP animal model was
replicated using naturally aged male mice, and an additional seven six—month—old male C57 mice were selected as the young group.
After one week of adaptive feeding, mice in the young group and 18-month—old group were euthanized for sample collection. Mice
in the exercise group underwent moderate —intensity endurance training, while those in the 20-month—old group received no
intervention. Samples were collected after eight weeks of intervention. Bone mineral density (BMD) of the left femur in each group
of mice was measured using micro—computed tomography (Micro—CT). ELISA was used to determine the serum levels of bone
metabolism markers, including C—terminal telopeptide of type I collagen (CTX-1), tartrate-resistant acid phosphatase (TRACP), N-
terminal propeptide of type I procollagen (PINP), and bone-specific alkaline phosphatase (B=ALP). In addition, levels of interleukin—
1B (IL-1PB) and interleukin—-18 (IL-18) in the right femur were assessed. Western blot analysis was conducted to determine the
protein expression levels of NLRP3, Caspase—1, and the N-terminal fragment of GSDMD-N in the right femur of each group.
Results Compared with the young group, the 18-month—old and 20-month—old groups showed increased serum levels of CTX-1 and
TRACP, as well as elevated expression levels of NLRP3, Caspase—1, GSDMD-N, IL-1p, and IL-18 in the right femur (P<0.05, P<
0.01). Meanwhile, serum levels of PINP and B-ALP, along with BMD of the left femur, decreased (P<0.05, P<0.01). Compared with
the 18-month—old group, the 20—month—old group exhibited increases in serum CTX-1 and TRACP levels, as well as in NLRP3,
Caspase—1, GSDMD-N, IL-1B3, and IL-18 expression levels in the right femur (P<0.05, P<0.01), along with decreases in serum PINP
and B-ALP levels and left femur BMD (P<0.05, P<0.01). Compared with the 20-month-old group, the exercise group showed
reductions in serum CTX-1 and TRACP levels, as well as in right femoral expression levels of NLRP3, Caspase-1, GSDMD-N, IL-
1B, and IL-18 (P<0.05, P<0.01). Additionally, serum levels of PINP and B-ALP, and left femoral BMD increased (P<0.05, P<0.01).
Conclusion Moderate—intensity endurance exercise can enhance bone mineral density and regulate bone metabolism in SOP mice,
which may be related to the inhibiting NLRP3/Caspase-1/GSDMD signaling pathway, reducing inflammation, and pyroptosis levels.
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Fig.3 Comparison of serum CTX-1, TRACP, PINP, and B-ALP levels of mice among different groups (n=4)
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Fig.5 Comparison of NLRP3, Caspase—1, and GSDMD-N protein expression levels in the right femur of mice
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