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Background and purpose:

Stimulation of glucagon-like peptide-1 receptors (GLP-1Rs) has been shown to increase
cAMP levels, thus eliciting PKA- and Epac-dependent signal transductions to evoke the
cardioprotective actions in the heart. In this study, we focus on the antioxidant and
antiapoptotic effects and the underlying mechanisms of exendin-4 against oxidative
stress.

Experimental approach:

Cardiomyocytes were isolated from neonatal Sprague Dawley rats (1-2 day old).
Intracellular reactive oxygen species (ROS) level was measured using 2'.7'-
dichlorodihydrofluorescin diacetate (DCFH-DA). The mRNA expressions of antioxidant
and antiapoptotic genes were assessed by real-time quantitative PCR. Apoptotic cells
were detected by TUNEL.

Results:

Exendin-4 attenuated H,O,-induced ROS production and increased the mRNA
expression of antioxidant enzymes catalase, GPx-1 and Mn-SOD that is dependent on
Epac. Additionally, exendin-4 has an antiapoptotic effect by decreasing a number of
apoptotic cells and enhancing the production of antiapoptotic protein Bcl-2 which
mediated through both PKA- and Epac-dependent pathways.

Conclusion and Implications:

The antioxidant and antiapoptotic effects of exendin-4 play an important role in
myocardial protection against oxidative stress. Epac is required for exendin-4-mediated
induction of catalase, GPx-1, Mn-SOD and Bcl-2 in neonatal rat cardiomyocytes.
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