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Antioxidant Activity of Ethyl Acetate Fraction of the Guzeunggupo-
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Caenorhabditis elegans

Kang Mu Kwon', Jun Hyeong Kim’, Jae Heon Yang3, Byeolhui Ki',
In Hyun Hwangz, and Dae Keun Kim"*

! College of Pharmacy, Woosuk University, Wanju, Jeonbuk 55338, South Korea
ZDepartment of Food and Biotechnology, Woosuk University, Wanju, Jeonbuk 55338, South Korea
J"Ainara, Jeonju, Jeonbuk 54994, South Korea

Abstract — Through Caenorhabditis elegans model system, the antioxidant activity of methanol extract of the guzeunggupo-
processed Platycodon grandiflorum A. De Candolle (Campanulaceae) roots was calculated. Between the methanol extracts of
guzeunggupo-processed and non-processed P. grandiflorum roots, the processed P. grandiflorum root showed higher DPPH rad-
ical scavenging effect than the non-processed one. The ethyl acetate soluble fraction of the methanol extract of the guze-
unggupo-processed P grandiflorum showed the best DPPH radical scavenging activity. The ethyl acetate fraction of the
processed sample was measured for the activities of superoxide dismutase (SOD), catalase, and oxidative stress tolerance by
using C. elegans along with reactive oxygen species level. In addition, to confirm the regulation of the stress response gene
is responsible for the increased stress tolerance of C. elegans treated by the ethyl acetate fraction of the processed sample, SOD-
3 expression was measured using a transgenic strain (CF1553). Consequently, the ethyl acetate fraction of the processed sample,
increased SOD and catalase activities, and decreased ROS accumulation in a dose-dependent manner. Furthermore, the ethyl
acetate fraction of the processed sample-treated CF1553 worm showed higher SOD-3::GFP intensity than the control worm.
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Fig. 1. DPPH radical scavenging effects of the methanol
extracts from P grandiflorum and guzeunggupo-processed P.
grandiflorum roots. P. g.: Platycodon grandiflorum, G-pro-
cessed P g.: guzeunggupo-processed Platycodon grandiflorum.
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Fig. 2. DPPH radical scavenging effects of the methanol
extract, and its fractions from the guzeunggupo-processed P.
grandiflorum roots.
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Fig. 3. Effects of ethyl acetate fraction of the guzenuggupo-
processed P grandiflorum roots on the antioxidant enzyme
activity of wild-type N2 nematode. (A) The enzymatic reac-
tion of xanthine with xanthine oxidase was used to generate
*0,- and the SOD activity was estimated spectrophotometri-
cally through formazan formation by NBT reduction. The
SOD activity was showed as a percentage of superoxide-scav-
enged amount per control. (B) Catalase activity was calculated
from the concentration of residual H,0,, as determined by a
spectrophotometric method. The catalase activity was
expressed in U/mg protein. Data are expressed as the mean =+
S.EM. of three independent experiments. Differences com-
pared to the control were considered significant at *p<0.05
and ***p<(0.001 by one-way ANOVA.
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Fig. 4. Effects of ethyl acetate fraction of the guzenuggupo-
processed P grandiflorum roots on the intracellular ROS lev-
els of wild-type N2 nematodes. Intracellular ROS accumula-
tion 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 compared with the
control were considered significant at *p<0.05, **»<0.01 and
**%p<0.001 by the one-way ANOVA.
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Fig. 5 Effects of ethyl acetate fractions of the guzenuggupo-
processed P grandiflorum roots on the stress tolerance of
wild-type N2 nematodes. For the oxidative stress assays,
worms were transferred to 96-well plate containing 1 mM of
juglone liquid culture, and then their viability was scored. Sta-
tistical difference between the curves was analyzed by log-
rank test.
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Table 1. Effects of ethyl acetate fraction of the guzenuggupo-processed P. grandiflorum roots on the oxidative stress tolerance

of C. elegans

Stress Fraction Mean lifespan ~ Maximum lifespan ~ Change in mean Log-rank
condition (h) (h) lifespan (%) test
Control 14.7 £ 0.8 24 - -
ImM
250 pg/mL 17.1 + 0.8 27 16.3 *p<0.05
Juglone
500 pg/mL 203 £ 0.9 31 38.1 **%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. 6 Effect of ethyl acetate fraction of the guzenuggupo-processed P. grandiflorum roots on the expression of SOD-3 was deter-
mined using transgenic nematodes. (A) Images of SOD-3::GFP expression of CF1553 worm in the presence or absence of ethyl
acetate fraction. (B) The mean GFP intensity of mutant was represented as mean + S.E.M. of values from 19 to 25 animals per
each experiment. The GFP intensity was quantified using Image software by determining average pixel intensity. Data are expressed
as the mean + standard deviation of three independent experiments. Differences compared with the control were considered sig-

nificant at *p<0.05 and **p<0.01 by one-way ANOVA.
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