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The molecular mechanism of direct cardiotoxicity of cannabinoid, and the effect
of ethanol
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A 9-tetrahydrocannabinol gA 9-THC), the major psychoactive constituent of
marijuana, has been reported to induce adverse effects on the cardiovascular system, including
arrhythmias and myocardial infarctions. The aim of this study is to examine the mechanism of direct
cardiotoxicity of A 9-THC. Alcohol (ethanol) can increase the risk of developing cardiovascular
disease caused by A 9-THC; therefore, the effect of ethanol on A 9-THC cytotoxicity was also
examined. A 9-THC induced apoptosis caused by ER stress in HL-1 murine cardiomyocyte. We also
observed cytoplasmic vacuolization through enhanced macropinocytosis, a process involved in the
uptake of extracellular fluids including nutrients. Moreover A 9-THC activated AMPK, a sensor of
intracellular ener%y status and an activator of macropinocytosis. AMPK activation involved not only
in the induction of macropinocytosis but also in cytoprotection against A 9-THC cytotoxicity.
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