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Abstract — During a screening of native Korean plants for antioxidant properties, the ethyl acetate fraction of Breea segetum
(Bunge) Kitam. (Compositae) methanol extract demonstrated potent DPPH radical scavenging activity. To evaluate its pro-
tective mechanisms, the ethyl acetate fraction of B. segefum (EABS) was tested for its effects on superoxide dismutase (SOD)
activity, catalase activity, oxidative stress resistance, and reactive oxygen species (ROS) levels within a Caenorhabditis elegans
model system. Furthermore, to assess whether EABS induces stress-resistance proteins, SOD-3 expression was analyzed using
the transgenic C. elegans strain CF1553. The results revealed that EABS significantly enhanced both SOD and catalase activ-
ities while reducing ROS accumulation in a dose-dependent manner. Additionally, EABS-treated CF1553 nematodes exhibited
a marked increase in SOD-3::GFP fluorescence intensity compared to the untreated control group.
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Fig. 1. DPPH radical scavenging effects of the methanol
extract and its fractions from the B. segetum. Error bars repre-
sent the standard error of mean (S.E.M.).
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ule} 7o) ethyl acetate 73 E(EABS, 1Cs, value, 55.3 pg/
mL)°] ¥-8E F 7P 953 radical 227 248 YERH
(control, vitamin C, ICs value, 6.6 pg/mL) (Fig. 1).
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SOD(superoxide dismutase) 42 &3+ A3}, g% &
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g2 Ak2%21 hydrogen peroxideZ THAMA]Z|E= catalaseS]
2d A1 EABS 250 pg/mL 2 500 pg/mL Fo3toll A of
Zt Bl ZH2F 242% (¥¥%p <0.001), 41.2% (**p<0.01)
frelstAl S7HThFig. 2).

ROS £X Zt4 §3 - EABS?| A% A|E W ROS #4
B5S AAE ROSSH H,DCF-DA%S] wh-g-0 2 FAHE 3
FS HEAsto 24 st ¥8 A=E AT 4
Uzt vl ste] 2] EABS 250 pg/mL 2 500 pg/mL
Folol| A ZFz}F 35.4% (**¥p<0.001), 45.0% (*p <0.05)2]
frelu)gk ROS 74 &37F YERITHFig. 3).

LS AER A XMEHY Bt &5 —EABS7FAZE9] AF
sk 2Ed| o) v 9 H7he 43, EABSE A&
SHA] 92 tiERte] FHAL AE AI7R 26A17F010 0L, 250
pug/mL 2 500 pg/mL A2l = FHIL AE A|7ko] Zhz}
337k 39A]ZRO 2 AT Bgh, thRte] it AE
AlZHE 17.7+0.971 7] A WA, 250 pg/mL 2 500 pg/mL
HE|te] ek AE AR 7H7) 24.940.847H42.6% 571
7} 29.2+0.977H66.2% S7HOE thxtel] Hlal f-2on]st
Al = ATH***p < 0.001)(Fig. 4, Table I).
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Fig. 2. Effects of ethyl acetate fraction of the B. segefum on the antioxidant enzyme activity of wild-type N2 nematode. (A) The
enzymatic reaction of xanthine with xanthine oxidase was used to generate *O,- and the SOD activity was estimated spectropho-
tometrically through formazan formation by NBT reduction. (B) Catalase activity was calculated from the concentration of resid-
ual H,0,, as determined by a spectrophotometric method. Error bars represent the standard error of mean (S.E.M.). Differences
compared to the control were considered significant at **p <0.01and ***p <0.001 by one-way ANOVA.
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Fig. 3. Effects of ethyl acetate fraction of the B. segetum on the intracellular ROS levels of wild-type N2 nematodes. Intracellular
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. Error bars represent the
standard error of mean (S.E.M.). Differences compared with the control were considered significant at *p <0.05, **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 B. segetum 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.
Statistical difference between the curves was analyzed by log-
rank test.
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Table 1. Effects of ethyl acetate fraction of B. segefum on the oxidative stress tolerance of C. elegans

Stress Fraction Mean lifespan Maximum lifespan Change in mean Log-rank
condition (h) (h) lifespan (%) test

| mM Control 17.7 £ 0.9 26 - -
Juelone 250 pg/mL 249 +0.8 33 42.6 **%p <0.001

e 500 pg/mL 29.2+0.9 39 66.2 **%p <0.001

Mean lifespan presented as mean = S.E.M data (N=4). 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. Difference compared to

the control was considered significant at ***p < 0.001.
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Fig. 5. Effect of ethyl acetate fraction of the B. segefum on the expression of SOD-3 was determined 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 40 to 45 animals per each experiment. The GFP intensity was
quantified using Image software by determining average pixel intensity. Error bars represent the standard error of mean (S.E.M.).
Differences compared with the control were considered significant at *p < 0.05 and **p <0.01 by one-way ANOVA.
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