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The redox role of gallate-related compound in formation of
oxygen radicals
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Gallic acid which commonly exists as the derivatives of many
tannins, such as camelliin A and tannic acid, usually
decarboxylate to form pyrogallol. In this thesis, we

demonstrated that the redox roles of Camelliin A (CA), gallic
acid and pyrogallol on formation of oxygen radicals, reactive to
cause DNA damage. Metal ions in low concentration, such as
ferrous (0.1mM) and cupric (0.4mM) ions, are harmless to DNA;
however, usually mediates the formation of radicals by
interacting with those polyhydroxyl group. Results show that CA
causes DNA damage via dose-dependent manner when the ratio of CA
and metals is under 1. The damage can be mostly recovered once
addition of catalase indicating that hydroxyl radical was
produced to break DNA strands. Therefore, the hydroxyl radical
signals were trapped and measured by ESR spectroscopy. The
intensities of DMPO-OH at 3430-3440 guass linearly in dose-
dependence of CA. The role of CA in generation of hydroxyl
radicals is probably to substitute EDTA on chelation of ferrous
and cupric ions where EDTA is highly selective. When the ratio
of CA and metals is above 1, DNA was gradually protected from
the cleavage, indicating that excess of CA reserve the structure
able to scavenge hydroxyl radicals. CA also show a dual effects
on superoxide scavenger activity and xanthine oxidase

inhibition. Although superoxide anion found have little effect

on CA-mediated DNA breakage. CA-mediated DNA cleavage was also
found in both of gallate- and pyrogallol-induced DNA cleavage,
indicating that the cleavage mechanism is probably via the
trihydroxyl group on the aromatic ring.



