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Abstract

Liver hyperactive gluconeogenesis is one of the major factors contributing to hyperglycemia
in type 2 diabetes and metabolic syndrome. The phosphatidylinositol 3-kinase/protein kinase
B (PI3K/AKT) signaling pathway plays an important role in suppressing the expression of
gluconeogenic genes, including phosphoenolpyruvate carboxykinase and glucose-6-
phosphatase, through phosphorylation of the Forkhead box O1 (FOXO1) transcription factor.
In this study, 40 rats were randomly divided into five groups: healthy control, diabetic
control, diabetic receiving resistance training, diabetic receiving allicin, and diabetic
receiving combined resistance training and allicin. Type 2 diabetes was induced using a high-
fat diet and streptozotocin injection. The training groups participated in an eight-week
resistance training program, and allicin was administered daily. At the end of the
intervention, liver tissue samples were collected to assess gene expression, protein levels, and
histopathological changes. The results showed that resistance training alone increased protein
kinase B phosphorylation and reduced the expression of phosphoenolpyruvate carboxykinase
and glucose-6-phosphatase. Allicin also improved glucose metabolism and reduced hepatic
inflammation. The combined intervention resulted in a greater increase in the ratio of
phosphorylated protein kinase B to total protein kinase B and a more significant reduction in
nuclear levels of Forkhead box O1 and the expression of gluconeogenic genes compared with
either intervention alone. Furthermore, reductions in fasting blood glucose and insulin
resistance were greater in the combined group. Overall, the combination of resistance training
and allicin may, possibly through enhanced activation of protein kinase B and increased
phosphorylation and nuclear export of Forkhead box O1, exert a more effective inhibitory
effect on hepatic gluconeogenesis and may be considered a complementary non-
..pharmacological approach for the management of type 2 diabetes.

Keywords: Phosphorylation, lipid profile, hepatic gluconeogenesis, AKT, FOXO1, hepatic
inflammation.
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