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ABSTRACT

Long-term high-fat diet consumption may facilitate insulin resistance that can
lead to cardiovascular dysregulation including cardiac sympathovagal tone imbalance,
cardiac contractile dysfunction, and associated with cardiac mitochondrial
dysfunction. Metformin is the most widely used oral anti-diabetic drug which helps
reduce plasma insulin levels. Several studies have shown the beneficial effects of
metformin on peripheral metabolic parameters and cardiac function in model of type 2

diabetes. Vildagliptin is a novel oral anti-diabetic drug which inhibits dipeptidyl



peptidase-4 activity that leads to improve insulin resistant condition. Despite these
beneficial effects, the role of metformin and vildagliptin on peripheral metabolic
parameters, heart rate variability (HRV), cardiac function, and cardiac mitochondrial
function have not been investigated. Therefore, the hypothesis of this study is that
metformin and vildagliptin can improve the insulin resistant condition, preserve
cardiac sympathovagal balance, improve cardiac function, and prevent cardiac
mitochondrial dysfunction in high-fat diet induced insulin resistant rats. To test the
hypothesis, 48 male Wistar rats were fed with either normal diet or high-fat diet
containing 19.77% or 59.28% energy from fat, respectively, for 12 weeks. Then rats
in each group were randomly divided into 3 subgroups to receive metformin (15
mg/kg, twice daily), vildagliptin (3 mg/kg, once daily), or vehicle for 21 days.
Peripheral metabolic parameters, HRV, cardiac function, and cardiac mitochondrial
function were determined. This study found that long-term high-fat diet consumption
lead to insulin resistance characterized by increased body weight, visceral fat, plasma
insulin, cholesterol, and malondialdehyde (MDA) level. Our study demonstrated that
HRYV in high-fat fed rats were depressed, cardiac function and cardiac mitochondrial
function were impaired. Treatment with metformin and vildagliptin could decrease
plasma insulin, cholesterol, and MDA levels but did not alter body weight, visceral
fat, and plasma glucose level. Although both metformin and vildagliptin could
attenuate the depressed HRV, cardiac contractile dysfunction, and cardiac
mitochondrial dysfunction, vildagliptin was more effective in this prevention.
Furthermore, only vildagliptin could markedly prevent cardiac mitochondrial

membrane depolarization caused by high-fat diet consumption. We conclude that



Vi

vildagliptin is more effective in preventing cardiac sympathovagal imbalance, cardiac
contractile dysfunction as well as cardiac mitochondrial dysfunction than metformin

in high-fat induced insulin resistant rats.
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