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of Cytotoxic Effects of Resveratrol by Its Anti- or

Pro-oxidant Properties

Daram Kim and Jungil Hong*

Department of Food Science and Technology, College of Natural Science, Seoul Women's University

Abstract Resveratrol is a polyphenolic compound frequently found in the diet, and its physiological actions have been
extensively investigated. In the present study, modulation of the antioxidant and cytotoxic properties of resveratrol at
different pHs by various antioxidants were investigated. To measure its antioxidant effects, resveratrol was incubated at
different pHs, including 6.5, 7.4, and 8.0. Resveratrol incubated at pH 6.5 showed significantly higher DPPH radical
scavenging activity, whereas resveratrol incubated at pH 8.0 did not show antioxidant effects. Resveratrol produced much
higher amounts of H,O, at pH 8.0 than 7.4. The cytotoxic effects of resveratrol on HeLa cells were significantly enhanced
by several antioxidants, including superoxide dismutase, N-acetyl cysteine, glutathione, and ascorbic acid. The present
results suggest that resveratrol shows anti- or pro-oxidant effects in different cellular organelles according to the pH
conditions, and blocking of reactive oxygen species from resveratrol enhances its cytotoxic effects.
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Fig. 1. Structure of resveratrol (A), changes in DPPH radical
scavenging activities (B), and H,O, generation (C) of resveratrol
at different pH conditions. Resveratrol (100 uM) was incubated in
0.1 M phosphate buffer (pH 6.5, 7.4, and 8.0). At each time point, 40
pL of each resveratrol solution was mixed with 100 pL of 600 uM
DPPH solution or 160 uL of FOX working solution. Each value
represents the meantSD (n=3). *, **; significantly different from
control without resveratrol according to Student’s #-test (*, p<0.05;
** p<0.01) (in B). Different letters indicate a significant difference
(»<0.01) based on one-way ANOVA and the Tukey’s HSD test (in
O).
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Fig. 2. Changes in cytotoxic effects of resveratrol by different
types of antioxidants. HeLa cells were incubated with resveratrol in
the absence or presence of 15 unit/mL SOD, 30 unit/mL catalase, 4
mM NAC, 4 mM glutathione, or 1 mM ascorbic acid for 24 hr.
Viable cells were analyzed using the MTT assay. Changes in IC;,
values of resveratrol for HeLa cell growth by different antioxidants
were also calculated (C). Each value represents the mean+SD (n=8).
*, **; significantly different from its corresponding control
according to Student’s #-test (*, p<0.05; **, p<0.01).
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Fig. 3. Modulation of cytotoxic effects of resveratrol by different
concentrations of NAC (A), glutathione (B), or ascorbic acid (C),
and possible mechanisms for presenting cytotoxicity of
resveratrol (D). Each value represents the mean+SD (n=8). *, **;
significantly different from its corresponding control according to
Student’s ¢ test (*p<0.05; **p<0.01).
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