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Evaluation of quercetin and its intestinal catabolites as potential enhancers of acetaldehyde
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In the current research, the protective effect of quercetin was evaluated using the cultured hepatocyte model with
aldehyde dehydrogenase (ALDH) isozyme deficiency unique to East Asian population. The ALDH isozyme-deficient
mutants (aldh2-kd and aldhlal-kd) were established via CRISPR/Cas9 genome editing and limiting dilution method.
Because of the protein translation deficiency induced by genomic modification, the ALDH2 and ALDH1A1 protein was
drastically lost in aldh2-kd and aldhlal-kd cells. The pretreatment of quercetin significantly inhibited the
acetaldehyde-induced cytotoxicity not only in wild type, but also in each mutant. The treatment of quercetin itself had
an ability to enhance the total ALDH activity in aldh2-kd like wild type, but did not in aldhlal-kd. ALDHI1A1 might
play an important role in the cytoprotection against acetaldehyde by quercetin in the ALDH2-deficient hepatocytes.
Thus, quercetin is a potential candidate for improving the symptoms caused by ALDH2 polymorphism-dependent
alcohol intolerance, which is unique to East Asians. In addition, the ALDH isozyme-deficient mutants are promising
cultured cell models for region-specific alcohol intolerance.

As the major microbiota catabolites of quercetin, 3,4-dihydroxyphenylacetic acid (DOPAC) and 3-
hydroxyphenylacetic acid (OPAC) significantly protected the cells from the acetaldehyde-induced cytotoxicity in three
cell lines, despite of difference in the effective concentrations. DOPAC significantly increased the total ALDH activity
in the WT and aldh2-kd cells, but not in aldhlal-kd cells. These results suggested that ALDH1AT1 is mainly involved
in the DOPAC-enhanced total ALDH activity. The pretreatment of OPAC also enhanced the total ALDH activity in
WT and aldh2-kd cells. Taken together, both DOPAC and OPAC may enhance ALDH enzyme activity dependent on
the regulation of the ALDH1A1 expression.

In conclusion, I provided new insights into quercetin research as follows: (1) Quercetin and its intestinal catabolites
(DOPAC and OPAC) have a potential to protect the cells from the acetaldehyde-induced cytotoxicity; (2) Quercetin and
its intestinal catabolites are potential enhancers of the ALDH activity; (3) ALDHIA1 mainly contributes to the
cytoprotection as well as enhancement of the ALDH activity by quercetin and its intestinal catabolites compared to

ALDH2.
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