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Heart diseases have been responsible for high morbidity and mortality in most
countries worldwide. Acute myocardial infarction is a condition in which coronary artery
cannot provide blood supply to myocardium due to the occlusion of this vessel. This can
lead to fatal cardiac arrhythmia, i.e. ventricular fibrillation, which can kill the patient in a
few minutes if immediate treatment by defibrillation is not provided. 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 as
well as decrease fatal arrhythmia incidence during ischemia-reperfusion can be useful
therapeutic strategies. Currently, several drugs have been shown to provide
cardioprotective effects. These drugs include granulocyte-colony stimulating factor (G-
CSF), antidiabetic drugs rosiglitazone and vildagliptin, and p38 inhibitor. Nevertheless,
the effects of these drugs on the ischemia-reperfused hearts have never been tested.

In the present study, we found that G-CSF, vildagliptin and p38 inhibitor could
decrease the infarct size as well as stabilized cardiac electrophysiology by preventing
cardiac arrhythmias. However, rosiglitazone provided dual effects, i.e. beneficial and
harmful, to the heart. During ischemia-reperfusion, rosiglitazone could decrease the
infarct size, but increase the ventricular fibrillation incidence. At the mitochondria level, G-
CSF, vildagliptin and p38 inhibitor could improve cardiac mitochondrial dysfunction caused
by ischemia-reperfusion injury, and may explain their effects on infarct size reduction.
Recent clinical study investigated the role of incretins in acute myocardial infarction
patients supported our preclinical studies. In contrast, rosiglitazone did not improved
cardiac mitochondrial dysfunction even though the infarct size was decreased. Our
finding indicated that the anti-apoptotic effect of rosiglitazone might be via the
mitochondrial independent pathway.

Regarding thalassemic heart, we have demonstrated for the first time that T-type

calcium channel could be mainly responsible for iron uptake into cardiomyocytes of
thalassemic mice. Normally, T-type calcium channel is not expressed in normal adult
heart except at the electrical conducting pathway inside the heart. However, in some
pathological condition such as myocardial infarction and heart failure it can re-expressed.
We demonstrated that thalassemic hearts also expressed T-type calcium channel ad

played an important role in iron entry into cardiac cells. We also demonstrated that heart
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rate variability (HRV) obtained from 24-hour holter monitoring might be used to detect
cardiac autonomic balance in thalassemic mice and thalassemia patients at the early state
when no cardiac dysfunction was found. These finding could lead to the new strategies
for prevention and treatment in thalassemia to prevent iron overload cardiomyopathy,
which is responsible for many deaths in this group of patients.

In summary, the output of this research project includes 34 articles listed in
PubMed, 42 abstract presentation at national and international scientific meeting, PhD
graduates, 11 MSc graduates, 7 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 that this principal investigator received this year.
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