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Long-term ethanol administration enhances age-dependent
modulation of redox state in different brain regions in the rat:
protection by acetyl carnitine.
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Chronic alcoholism is a major public health problem and causes multiorgan
diseases and toxicity. Although the majority of ethanol ingested is metabolized by
the liver, it has intoxicating effects in the brain. Evidence is accumulating that
intermediates of oxygen reduction may be associated with the development of
alcoholic disease. Several studies have shown the capacity of carnitine and its
derivatives to influence ethanol metabolism. We have previously demonstrated
that preadministration of L-carnitine to rats receiving ethanol significantly
reduced fatty acid ethyl esters in different organs and that the
carnitine/acylcarnitine system is crucial for maintaining a functional acetylCoA/CoA ratio under conditions in which cellular homeostasis is exposed to the
deleterious effects of accumulating organic acids. Ethanol, administered to rats for
20 months, induced significant changes in the status of glutathione, primarily in
the brain regions of hippocampus and cerebellum, followed by cortex and
striatum, where a decrease in reduced glutathione (GSH) and the GSH/oxidized
glutathione ratio was found. The same brain regions showed a significant increase
in free radical-induced luminescence and hydroxynonenal (HNE), which were
associated with decreased GSH reductase activity. Long-term supplementation
with acetyl carnitine significantly reduced GSH depletion, particularly in the brain
regions of hippocampus, an effect associated with decreased luminescence and
HNE formation. In addition, acetyl carnitine treatment increased GSH reductase
and arginase activities. Our results indicate that decreased GSH reductase
activities associated with thiol depletion are important factors sustaining a
pathogenic role in alcohol-related pathologies. Administration of acetyl carnitine
greatly reduces these metabolic abnormalities. This evidence supports the
pharmacological potential of acetyl carnitine in the management of alcoholic
disturbances.
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