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Effects of long-term high-fat diet on morphology and function of pancreatic islets in mice

ZHAO Fan,GUO Tingwei, DAI Zongho, DAI Xiantong, LI Yue,ZHOU Ziyi, BAI Han,ZHANG Jialin
(Department of Hepatobiliary Surgery, The First Hospital of China Medical University , Shenyang 110001, China)

Abstract Objective To investigate the effects of long-term high-fat diet on the morphology and function of pancreatic islets in mice.
Methods Male C57BL/6] mice were randomly assigned to a high-fat diet (HFD) or normal diet (ND) group for 12 months,with 10 mice
in each group. Body weight and random blood glucose levels were monitored monthly. An intraperitoneal glucose tolerance test (IPGTT)
was performed at 4,8, and 12 months. Pancreatic tissues were collected for paraffin sections. The pancreatic islet area was measured , and
immunohistochemical and immunofluorescence staining were used to assess cell density,vascular density,CD11c" cell infiltration, and
TLR2 and TLR4 expression. Results Compared to the ND group, the body weight and random blood glucose levels of mice in the HFD
group were significantly higher after 2 months (P < 0.05,P < 0.01). The area under the curve (AUC) of IPGTT was significantly larger after
4 months (P < 0.01), indicating progressive deterioration of glycemic control. In the HFD group, the pancreatic islet area was enlarged
(P < 0.01),cell density in the pancreatic islets was decreased (P < 0.01),and pancreatic islet vascular density was significantly reduced
(P < 0.01) and negatively correlated with the AUC of IPGTT (r = —=0.419 0,P < 0.01). In the pancreatic tissues of the mice in the HFD
group,CD11c" cell infiltration was increased and TLR2 expression was upregulated. Conclusion Long-term HFD induces glucose
dysregulation, leading to compensatory pancreatic islet hyperplasia with functional decompensation,reduced microvasculature , and local
inflammation. This multidimensional damage contributes to progressive pancreatic islet dysfunction and provides new insights into the
pathogenesis of prediabetes.

Keywords high-fat diet; type 2 diabetes mellitus; pancreatic islet morphology ; pancreatic islet B cell; insulin resistance
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A, line chart showing changes in body weight over the feeding period;B,line chart showing changes in random blood glucose levels over the feeding pe-
riod; C,IPGTT curve at 4 months; D ,IPGTT curve at 8 months; E,IPGTT curve at 12 months;F,area under the curve (AUC) of IPGTT; G, quantitative

analysis of peripheral serum insulin at 12 months. * P < 0.05 vs. ND group.
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Fig.1 Effects of high-fat diet on body weight, random blood glucose, glucose tolerance, and serum insulin level of mice
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A, HE staining of pancreatic tissues; B, quantitative analysis of the pancreatic islet area. * P < 0.05 vs. ND group.
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Fig.2 Pancreatic islet areas of mice in the two groups
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A, HE staining of pancreatic islets; B, quantitative analysis of cell density in the pancreatic islets. * P < 0.05 vs. ND group.
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Fig.3 Cell density in the pancreatic islets of mice in the two groups
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A, immunohistochemical staining for CD31 ; B, quantitative analysis of vascular area; C, quantitative analysis of vascular density. * P < 0.05 vs. ND group.
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Fig.4 Distribution of blood vessels in the pancreatic islets of mice in the two groups
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Immunofluorescence staining of insulin, CD31, and VEGFA in the pancreatic islets of mice in the two groups
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Fig.6 Immunohistochemical staining of insulin in the pancreatic islets of mice in the two groups
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Fig.7 Relationship between insulin levels and pancreatic islet area
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Fig.8 Immunofluorescence staining of CD11c”, TLR2, and TLR4 in the pancreatic islets of mice in the two groups
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