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Enzymatic and metabolic adaptation to chronic alcohol consumption mediated by
alcohol dehydrogenase 1 and 3 in mice.
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We investigated the effects of ADH1 and ADH3 on alcoholic liver disease
during chronic alcohol consumption (CAC) to clarify their involvement in ADH pathogenesis.
Nine-week-old male mice of different ADH genotypes (WT, Adhl-/-, and Adh3-/-) were administered 10%
ethanol solution for 1 month, followed by acute ethanol administration (4.0 g/kg). Blood alcohol
concentration (BAC) was measured, and the alcohol elimination rate (AER) was calculated. The liver
content was evaluated by ELISA. CAC increased AER in all ADH genotypes, indicating that the mice
acquired metabolic tolerance to ethanol in the early period of CAC. The increased ADH1 content was
correlated with AER in WT mice. Similarly, the increased ADH3 content was also correlated with AER
in both WT and Adhl-/- mice. We conclude that ADH1 contributes to metabolic pharmacokinetics of CAC
with increased AER by increasing the enzyme content3. ADH3 also contributes to increased AER by an
adaptive increase in the enzyme content.
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