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[Abstract] Objective To establish a Bama miniature pig model with type 2 diabetes mellitus (T2DM) using
a high—fat and high—sugar diet combined with streptozotocin (STZ) injection for many times to observe the changes of
animal glucolipid metabolism as well as the expressions of phosphatidylinositol 3-kinase (P13-K) and glucose transporter
4 (GLUT4) in skeletal muscle, liver and pancreatic tissues, and to discuss the model characteristics. Methods A total
of 10 healthy male Bama miniature pigs were randomly divided into two groups: a control group and a diabetic model
group (each n = 5). The diabetic model group was fed with a high~fat and high-sugar diet (cane sugar 37%, lard oil 10%,
cholesterol 2%, normal fodder 51%), and accepted intraperitoneal injection of STZ 100 mg/kg at the beginning of the 11th
month, and 1 week later the injection was repeated; while the control group was fed with a normal diet, and at the same
time accepted intraperitoneal injection of equal volume of citric acid and sodium citrate buffer. The experimental period
was 12 months in both groups. The levels of fasting plasma glucose (FPG), fasting insulin (FINS) and serum lipids, as well
as the PI3-K and GLUT4 expressions in the skeletal muscle, liver and pancreatic tissues of two groups were detected,
and the insulin resistance index (HOMA-IR) was applied to evaluate the insulin resistance (IR). Results After
feeding with high—fat and high-sugar diet, the FPG, FINS, HOMA-IR, triglycerides (TG), total cholesterol (TC), and
low-density lipoprotein cholesterol (LDL~C) levels of the miniature pigs in the model group were significantly higher than
those in the control group. After injection of STZ, the FPG level in the model group was obviously higher than those in
the control group (mmol/L: 11.46 £ 1.64 vs. 4.64 £ 0.47), and the FINS level was markedly lowered (wU/mL: 6.57 + 0.33
vs. 8.11 £0.28), the differences being statistically significant (both P < 0.01). The PI3-K and GLUT4 expression
levels of the skeletal muscle, liver and pancreas in the model group were statistically lower than those in control group

[skeletal musele: PI3-K was (6.55 £ 1.81)% vs. (13.16 £ 3.66)%, GLUT4 was (42.34 + 10.62)% vs. (116.10 + 15.57)%;
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liver: PI3-K was (6.79 £ 1.73)% vs. (14.17 + 3.73)%, GLUT4 was (40.35 £ 16.81)% vs. (126.17 + 13.73)%; pancreas:
PI3-K was (5.71 2 1.51)% vs. (10.39 £2.57)%, GLUT4 was (38.90 £ 16.69)% vs. (73.41 +16.39)%, P < 0.05 or
P <0.01]. Conclusions The high—fat and high—sugar diet combined with STZ injection for many times can successfully
establish a Bama miniature pig model with T2DM. The miniature pigs in the model group show significant IR and
glucolipid metabolism disorder, and the levels of PI3-K and GLUT4 protein expressions in the skeletal muscle, liver and

pancreatic tissues of the miniature pigs in the model group were reduced.
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