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Abstract:

Alcohol metabolism in the liver generates highly toxic acetaldehyde. Breakdown of acetaldehyde
by aldehyde dehydrogenase 2 (ALDH2) in the mitochondria consumes NAD" and generates
reactive oxygen/nitrogen species, which represents a fundamental mechanism in the
pathogenesis of alcoholic liver disease (ALD). A mitochondria-targeted lipophilic ubiquinone
(MitoQ) has been shown to confer greater protection against oxidative damage in the
mitochondria compared to untargeted antioxidants. The present study aimed to investigate if
MitoQ could preserve mitochondrial ALDH2 activity and speed up acetaldehyde clearance,
thereby protects against ALD. Male C57BL/6J mice were exposed to alcohol for 8 weeks with
MitoQ supplementation (5mg/kg/d) for the last 4 weeks. MitoQ ameliorated alcohol-induced
oxidative/nitrosative stress and glutathione deficiency. It also reversed alcohol-reduced hepatic
ALDH activity and accelerated acetaldehyde clearance through modulating ALDH2 cysteine
S-nitrosylation, tyrosine nitration and 4-hydroxynonenol adducts formation. MitoQ ameliorated
nitric oxide (NO) donor-mediated ADLH2 S-nitrosylation and nitration in Hepa-1c1c7 cells under
glutathion depletion condition. In addition, alcohol-increased circulating acetaldehyde levels were
accompanied by reduced intestinal ALDH activity and impaired intestinal barrier. In accordance,
MitoQ reversed alcohol-increased plasma endotoxin levels and hepatic toll-like receptor 4
(TLR4)-NF-kB signaling along with subsequent inhibition of inflammatory cell infiltration. MitoQ
also reversed alcohol-induced hepatic lipid accumulation through enhancing fatty acid (-
oxidation. Alcohol-induced ER stress and apoptotic cell death signaling were reversed by MitoQ.
This study demonstrated that speeding up acetaldehyde clearance by preserving ALDH2 activity
critically mediates the beneficial effect of MitoQ on alcohol-induced pathogenesis at the gut-liver
axis.
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