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Abstract —

Reactive oxygen species (ROS) induce cell death and are associated with the development of cancer, cardiovascular,

and neurodegenerative diseases. Therefore, antioxidants that suppress ROS are considered essential. In this study, the polyphenol
and flavonoid contents of the ethanol extract of Cornus officinalis and its solvent fractions were determined, and their radical
scavenging activities were evaluated using DPPH, ABTS, and xanthine-derived superoxide assays. The ethyl acetate fraction
exhibited the strongest scavenging activity. In Caenorhabditis elegans, this fraction dose-dependently enhanced the activities
of antioxidant enzymes such as superoxide dismutase (SOD) increased resistance to oxidative stress, and prolonged lifespan.
It also improved thermotolerance and significantly upregulated the expression of SOD-3::GFP in the transgenic strain CF1553.
These findings suggest that the ethyl acetate fraction of C. officinalis exerts potent antioxidant effects and contributes to stress

resistance and longevity in C. elegans.
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Table 1. Total polyphenol and flavonoids content of Cornus officinalis extract and fraction

Extract and fraction

Total polyphenol (ug TAE/g)Y

Total flavonoids (ug QE/g)?

Ethanol extract 333.71+0.01 297.34+0.23
n-Hexane fraction 575.08+0.02 207.224+0.24
Methylene chloride fraction 512.08+0.02 188.1540.16
Ethyl acetate fraction 2,823+0.01 610.25+0.03
n-Butanol fraction 767.25+0.01 274.87+0.08

DTotal polyphenol content analyzed as tannic acid equivalent (TAE) pg/g of extract and fraction.
DTotal flavonoid content analyzed as quercetin equivalent (QE) pg/g of extract and fraction.
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Fig. 1. Radical scavenging effects of the ethanol extract, and its fractions from the Cornus officinalis. (A) DPPH free radical scavenging
effects. (B) ABTS radical scavenging effects. (C) Superoxide radical scavenging effects. Vit.C, vitamin C; EtOH, ethyl alcohol; #-Hex,
n-hexane; MC, methylene chloride; EA, ethyl acetate; n-BuOH, n-butanol.
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Fig. 3. Effects of ethyl acetate fractions from Cornus officinalis on the stress tolerance and thermal stress tolerance of wild-type
N2 nematodes. (A, B) 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. (C, D) To assess thermal tolerance, worms were incubated at 36°C and then their via-
bility was scored. Statistical difference between the curves was analyzed by log-rank test. All experiments were done in triplicates.
Differences compared to the control were considered significant at ***P<0.001.
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Table II. Effects of fractions from Cornus officinalis on the stress tolerance of C. elegans

Stress Fraction Mean lifespan Maximum Change in mean Log-rank
condition (h) lifespan (h) lifespan (%) test
Control 15.4+0.6 26 -
1 mM juglone 250 pg/mL 19.9+0.7 32 28.9 "*P<0.001
500 pg/mL 21.8+0.7 34 41.6 ™ P<0.001
Control 14.7+0.4 18
36°C thermal 250 pg/mL 17.3£0.4 23 17.7 ***P<0.001
tolerance e
500 pg/mL 18.9+0.5 24 28.7 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<0.001.
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Fig. 4. Effects of ethyl acetate fraction of the Cornus officinalis on the expression of SOD-3(CF1553) was determined using trans-
genic nematodes. (A) Images of SOD-3::GFP expressions of CF1553 nematodes in presence or absence of the ethyl acetate frac-
tion of Cornus officinalis. The mean GFP-expressing intensity of CF1553 mutants was expressed as mean S.E.M. of values from
100 worms experiment (B). Data are expressed as the mean,standard deviation of three independent experiments (N=3). Differ-
ences compared with the control were considered significant at **P<0.01 and “*P<0.001.
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Fig. 5. Effects of the fractions from Cornus officinalis on the lifespan of wild-type N2 nematodes. Worms were grown in the NGM
agar plate at 20°C in the absence or presence of fractions. The number of worms used per each lifespan assay experiment was 47-
48 and three independent experiments were repeated (N=3). (A) The mortality of each group was determined by daily counting of
surviving and dead animals. (B) The mean lifespan of the N2 worms was calculated from the survival curves. Statistical difference
between the curves was analyzed by log-rank test. Error bars represent the standard error of mean (S.E.M.). Differences compared

to the control were considered significant "P<0.05 and “*P<0.01 and

sk

P<0.001.

Table III. Effects of the fractions from the Cornus officinalis on the lifespan of wild-type N2

Fraction Mean lifespan Maximum lifespan Change in mean Log-rank test
(500 pg/mL) (day) (day) lifespan
Control 11.0+£0.2 20 - -
Ethanol 12.5+0.2 21 12.6 "P<0.01
n-Hexane 12.2+0.2 20 10.6 “P<0.01
Methylene chloride 11.9+0.2 21 7.8 *P<0.05
Ethyl acetate 14.0+0.3 22 26.4 " P<0.001
n-Butanol 12.5+0.2 21 13.4 ""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
P<0.001.

the control were considered significant at *P<0.05, **P<0.01 and

Hokeok
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