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Heart disease is known as the major cause of death in most countries around
the world. Acute myocardial infarction is a condition in which coronary artery cannot
provide blood supply to the heart muscle due to the occlusion of this vessel. This can
lead to a fatal event. Moreover, due to the growing number of obese population and
aging population, it has been shown that a condition known as obese-insulin resistance
is considered as a cardiac risk factor. In women, the condition known as estrogen
deprivation, which is often found in aged women, is also considered to increase risk of
developing heart disease. Both obesity and estrogen deprivation also significantly affect
cardiac function, and increase the risk of acute myocardial infarction. Therefore, the
occlusion of coronary artery occurring under these conditions may cause a more severe
damage to the heart. Although myocardial reperfusion has been a successful therapy
for acute myocardial infarction, reperfusion itself is also known to cause myocardial
damage, and is known as reperfusion injury. Since the infarct size has been shown as
a good predictor of cardiac function and mortality after acute myocardial infarction,
interventions that can reduce the infarct size, decrease fatal arrhythmia incidence and
improve cardiac function caused by ischemia-reperfusion (I/R) injury under obesity and
estrogen deprivation can be useful therapeutic strategies.

In the present study, we found that long-term high-fat diet consumption
effectively impaired insulin sensitivity, heart rate variability and cardiac function. The
dipeptidyl peptidase-4 (DPP-4) inhibitor vildagliptin and metformin significantly improved
all of these parameters. Moreover, under I/R condition, these drugs improved cardiac
function, reduced infarct size via decreased apoptosis, and improved cardiac
mitochondrial function and intracellular calcium transient. However, we found that only
combined treatment of vildagliptin and metformin reduced the mortality rate, arrhythmia
score, delayed time to first VT/VF onset, and increased p-Connexin 43 in these obese-
insulin resistant rats. Our findings suggest that vildagliptin and metformin attenuate
insulin resistance and cardiac I/R injury. However, combined drug provides better
cardioprotection than monotherapy by reducing the mortality in obese-insulin resistant
rats with I/R injury.

Regarding the roles of estrogen deprivation, we demonstrated that endogenous
estrogen depletion impaired metabolic parameters, cardiac function, and cardiac

mitochondrial and cardiac autonomic functions. However, we further demonstrated that
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obese-insulin resistance in combination with estrogen deprivation could further
accelerated the development of cardiometabolic impairments in these female rats.
Moreover, we further demonstrated that treatments with estrogen and vildagliptin
effectively improved metabolic status and protected cardiac mitochondrial function
against I/R injury in estrogen-deprived insulin resistant rats. These findings suggest
that DPP-4 inhibitor could be an alternative intervention for cardioprotection in female
with estrogen deprivation.

In summary, the output of this research project includes 38 articles listed in
PubMed, 23 abstract presentations at national and international scientific meeting, 7
PhD graduates, 7 MSc graduates, 8 current PhD students, and 13 international and
national research awards. Furthermore, the entire career research support from the
Thailand Research Fund in the past ten years also plays a major role in the
Outstanding Scientist Award in 2012, and the Best Thai Citizen Award in Science and

Technology that this principal investigator received this year.
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