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Antioxidant Activity of Helianthus tuberosus L. Flower in
Caenorhabditis elegans
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Abstract — Methanol extract of Helianthus tuberosus L. (Compositae) flower was investigated to research the anti-oxidative
activity by using a Caenorhabditis elegans model system. Ethyl acetate soluble fraction of the methanol extract showed the
most potent DPPH radical scavenging activity. The ethyl acetate fraction was measured on its activities of superoxide dismutase
(SOD), catalase, and oxidative stress tolerance with reactive oxygen species (ROS) level in C. elegans. Furthermore, in order
to verify if regulation of stress-response gene is responsible for the increased stress tolerance of C. elegans which treated by
the ethyl acetate fraction, we checked SOD-3 expression using a transgenic strain. Consequently, the ethyl acetate fraction of
H. tuberosus flower increased the catalase and SOD activities in a dose—dependent manner in C. elegans, reduced ROS accu-
mulation dose-dependently. Besides, the ethyl acetate fraction-treated CF1553 worms showed higher SOD-3::GFP intensity

than the control group.
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Fig. 1. DPPH radical scavenging effects of the methanol
extract, and its fractions from H. tuberosus flower.
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Fig. 2. Effects of ethyl acetate fraction of the H. tuberosus flower on the antioxidant enzyme activity of C. elegans. (A) SOD activ-
ity was showed as a percentage of superoxide-scavenged amount per control. (B) Catalase activity was expressed as a percentage of
decrease in residual H,0,, measured by a spectrophotometric method. Differences compared to the control were considered sig-
nificant at *»<0.05 and ***p<0.001 by one-way ANOVA.
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Fig. 3. Effects of ethyl acetate fraction of the H. tuberosus flower on the intracellular ROS levels of wild-type N2 nematodes. Intra-
cellular ROS accumulation was examined in a microplate fluorescence reader at 535 nm (emission) and 485 nm (excitation). (A)
Plates were read for 120 min. (B) The average percentages of intracellular ROS accumulation were presented. Differences com-
pared with the control were considered significant at **p<0.01 and ***p<0.001 by the one-way ANOVA.
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Fig. 4. Effects of ethyl acetate fraction of the H. tuberosus

. oo
flower on the stress tolerance of wild-type N2 nematodes. For
the oxidative stress assays, worms were transferred to 96-well
plate containing 2 mM of juglone liquid culture, and then their HAZFAS ethyl acetate w22 DPPH radical 527187
viability was scored. Statistical difference between the curves Ao A sroEF o F 713 &atsl SAL Ho] F90
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Table I. Effects of ethyl acetate fraction of H. tuberosus flower on the oxidative stress tolerance of C. elegans

Str%*s.s Fraction ' Mean Maximum Ch?mge in mean Log-rank test
condition lifespan (h) lifespan (h) lifespan (%)
Control 11.0 £ 1.1 21 - -
2 mM Juglone 250 pg/mL 14.6 = 1.0 25 13.1 *p<0.05
500 pg/mL 17.8 £ 1.4 30 41.5 **%p<0.001

Mean lifespan presented as mean+S.E.M data. Change in mean lifespan compared with control group (%). Statistical significance
of the difference between survival curves was determined by log-rank test using the Kaplan-Meier survival analysis. Differences
compared to the control were considered significant at *p<0.05 and ***p<0.001.
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Fig. 5. Effects of ethyl acetate fraction of the H. tuberosus flower on the expression of SOD-3 (CF1553) was determined using
transgenic nematodes. (A) Images of SOD-3::GFP expressions of CF1553 nematodes in the presence or absence of the ethyl acetate
fraction of the H. tuberosus flower. (B) The mean GFP-expressing intensity of CF1553 mutants was expressed as mean S.E.M. of
values from 90 worms per each experiment (B). Data are expressed as the meantstandard deviation of three independent exper-
iments (N=3). Differences compared with the control were considered significant at *p<0.05 and **p<0.01 by one-way ANOVA.
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