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Role of endogenous antioxidant system regulation in the acetaldehyde resistance enhanced by
N 5 quercetin and its intestinal catabolites
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In the current research, I have evaluated the intestinal catabolites, 3,4-dihydroxyphenylacetic acid
(DOPAC) and 3-hydroxyphenylacetic acid (OPAC), as well as quercetin, which have potential cytoprotection
against acetaldehyde-induced toxicity in mouse Hepatoma Hepalclc7 cells. Furthermore, the combination
of DOPAC and OPAC possessed more significant protection than each compound alone at the same
concentration. [ also investigated the molecular mechanisms underlying the cytoprotective effects of
quercetin and its catabolites on the acetaldehyde-induced cytotoxicity in the cells.

Quercetin enhanced the resistance against the acetaldehyde-induced cytotoxicity in Hepalclc7 cells,
possibly via modulating the total aldehyde dehydrogenase (ALDH) activity and related gene expression. In
addition, acetaldehyde-induced reactive oxygen species (ROS) induction can be lower decreased by quercetin
in a concentration-dependent manner. The total intracellular glutathione (GSH) level and the gene
expressions of the representative phase 2 drug-metabolizing enzymes were up-regulated by quercetin. An
HO-1 inhibitor, tin protoporphyrin IX (SNPP), abolished the reduction of ROS production by quercetin,
whereas a GSH biosynthesis inhibitor, buthionine sulphoximine (BSO) did not.

As the major microbiota catabolites of quercetin, DOPAC and OPAC, both of them inhibited the
acetaldehyde-induced cytotoxicity in Hepalclc7 cells. DOPAC also showed a cytoprotective effect against
hydrogen peroxide-induced cytotoxicity in the cells, but OPAC did not. The combination of DOPAC and
OPAC possessed protected the cells from acetaldehyde- and hydrogen peroxide-induced cytotoxicity at the
concentration of which the single pretreatment of each compound showed no significant effect.
Furthermore, the results suggested that the quercetin intestinal catabolites concertedly protect the cells from
acetaldehyde through the enhanced resistance against oxidative stress by the GSH-dependent up-regulation
of the ALDH activity.

In conclusion, this series of studies reveals the significant role of endogenous antioxidant system

regulation in the acetaldehyde resistance enhanced by quercetin and its intestinal catabolites.
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