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[Abstract] Objective To explore the effects of different glucose concentrations on the synthesis and secretion of bone

collagen in osteoblasts and the impact of diabetes on bone quality in mice. Methods (1) Primary osteoblasts were extracted from
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the skulls of neonatal mice via collagenase digestion and cultured in four groups under different glucose concentrations: normal
glucose (5.5 mmol/L), moderate glucose (11.5 mmol/L), moderate-high glucose (16.5 mmol/L), and high glucose (25 mmol/L).
EdU staining was performed to evaluate cell proliferation, while the Transwell assay was used to assess cell migration.
Immunofluorescence and Western blotting were performed to detect and quantitatively analyze the content of type I collagen (Col-1).
Alizarin red S (ARS) staining and alkaline phosphatase (ALP) staining were applied to assess the effects of different glucose
concentrations on osteogenic differentiation. (2) Six-week-old male C57BL/6 mice were randomly divided into control group and
model group (S in each group). The model group was fed a high-fat diet for 4 weeks followed by streptozotocin (STZ) injection to
establish a diabetic mouse model. The osteogenic differentiation capacity of primary osteoblasts from both groups was assessed.
(3) Micro-computed tomography (Micro-CT) was employed to analyze femoral bone mineral density (BMD), bone volume/tissue
volume (BV/TV), trabecular number (Tb.N), and trabecular separation (Tb.Sp). Three-point bending test was conducted to evaluate
mechanical parameters including maximum load, Young's modulus, fracture energy, and stiffness. RT-qPCR was employed to assess
the expression of osteogenic differentiation genes (Alp, Opn, Collal, and Lox). Masson staining and Mallory staining were used to
evaluate Col-1 content in trabecular bone. Results (1) EdU and Transwell assay results demonstrated that with the gradual increase
in glucose concentration, the proliferation and migration abilities of osteoblasts were significantly decreased (P<0.001), and the
protein expression levels of Col-1 and lysyl oxidase (LOX) were significantly reduced (P<0.01 or P<0.001). ARS and ALP staining
revealed that calcium salt deposition and ALP activity in osteoblasts were significantly decreased with increasing glucose
concentration (P<0.05 or P<0.001). (2) Compared with control group, mice in model group exhibited typical "three polies and one
weight loss" symptoms (polyuria, polydipsia, polyphagia, and weight loss) of diabetes, and ARS and ALP staining showed a significant
reduction in osteoblasts (P<0.001). (3) Micro-CT and three-point bending test results indicated that, compared with control group,
mice in model group showed microarchitectural deterioration of bone, decreased Tb.N, increased Tb. Sp, and significantly reduced
maximum load, Young's modulus, fracture energy, and stiffness (P<0.05). RT-qPCR results showed that the relative mRNA
expression levels of osteogenic differentiation genes (Alp, Opn, Collal, and Lox) were significantly decreased in model group
compared with control group (P<0.01 or P<0.001). Masson and Mallory staining indicated a significant reduction in collagen content
in model group compared with control group (P<0.01). Conclusions High-glucose environment inhibits osteoblast proliferation,
differentiation, and migration. Diabetic mice exhibit reduced bone quality and increased bone fragility, potentially mediated by
decreased lysyl oxidase and collagen levels.
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Fig.1 Effects of different glucose concentrations on the proliferation and migration of mouse osteoblasts (n=3)
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Fig.2 Effects of different glucose concentrations on osteogenic differentiation and collagen of mouse osteoblasts (n=3)
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Fig.3 Effect of diabetes on mouse osteogenic differentiation (n=3)
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Fig.5 Effect of diabetes mellitus on osteoblast-related gene expression and bone collagen content in vivo(n=3)
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