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Abstract: Objective  To explore the relationship between serum tissue inhibitor of metalloproteinase 1
(TIMP1) ,silent information regulator 3 (SIRT3) , transient receptor potential vanilloid 1 (TRPV1) and bone metabol-
ic indicators and complicated osteoporosis (OP) in patients with type 2 diabetes mellitus. Methods Totally 166
patients with T2DM admitted to Qinhuangdao Hospital of Peking University Third Hospital from January
2024 to May 2025 were collected as the observation subjects. The serum TIMP1,SIRT3 and TRPV1 levels
were detected using enzyme-linked immunosorbent assay (ELISA) kits. Bone density was measured using a
dual-energy X-ray absorptiometry device. The 166 patients were divided into the non-OP group (107 cases)
and the OP group (59 cases) based on bone density. Logistic multivariate regression analysis was used to in-
vestigate the influencing factors of OP in T2DM patients. The receiver operating characteristic (ROC) curve
was used to analyze the predictive value of serum TIMPI1,SIRT3,and TRPV1 for the occurrence of OP in

T2DM patients. Pearson method was used to analyze the correlation between the levels of serum TIMPI,
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SIRT3,and TRPV1 and bone metabolism indicators. Results Compared with the non-OP group,the duration
of diabetes, HbAlc,B-CTX,and the levels of serum TIMP1,TRPV1 in the OP group were all increased, while
the bone density,osteocalcin,25(OH) D, , alkaline phosphatase (ALP),and serum SIRT3 levels were all de-
creased. The differences were statistically significant (P <C0. 05). The levels of serum TIMP1 and TRPV1 in
T2DM patients were positively correlated with the level of 3-CTX (P <C0. 05) ,and negatively correlated with
bone density,osteocalcin,25(OH)D; ,and ALP levels (P <C0. 05). The level of serum SIRT3 was negatively
correlated with the level of B-CTX (P <C0. 05), and positively correlated with bone density, osteocalcin, 25-
(OH)D,; ,and ALP levels (P <C0. 05). Elevated levels of serum TIMP1 and TRPV1 and decreased level of
SIRT3 were all risk factors for T2DM patients to develop OP (P <C0. 05). The areas under the curve for the
individual and combined prediction of T2DM patients with OP by serum TIMP1, SIRT3,and TRPV1 were
0.827,0.859,0.732,and 0. 946 ,respectively,and the combined prediction value was higher (Z=3. 615,3. 247,
5.373,all P<C0. 01). Conclusion The serum levels of TIMP1 and TRPV1 are increased, and the level of
SIRT3 is decreased in patients with T2DM complicated with OP,and all the three are closely related to bone
metabolism indicators. The combined detection has a high predictive value for T2DM complicated with OP.
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