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Antioxidative-activity of Phellinus baumii Pilat in Caenorhabditis elegans
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Abstract — In order to research the anti-oxidative activity of methanol extract of Phellinus baumii Pilat (Hymenochaetaceae),
Caenorhabditis elegans model system was used. 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), cat-
alase, and oxidative stress tolerance with reactive oxygen species (ROS) level in C. elegans. Furthermore, to see 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 P baumii increased SOD
and the catalase activities in a dose—dependent manner in C. elegans, reduced ROS accumulation dose-dependently. Besides,
the ethyl acetate fraction-treated CF1553 worms showed higher SOD-3::GFP intensity than the control worms.
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’5 B A (Phellinus baumii Pilat, Hymenochaetaceae)<]
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MEHIE - A0 AHSE AR AFolA 7Yslel
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DPPH Radical 2715 - /J&wiXl £= Solx1, DPPH
radical 2271 &7k= Fig. 1] Uehd vie} o] Eo=& 5
ethyl acetate ¥2](ICs, value, 20.7 ug)°l 347} 7Hd E%
om, g2l HIE C& ICy, #t°] 27.1 pgo 2 =45
At

ME FMLe| sitst §4 SOD Y catalase M E7}
85 - AIHA ANEE AF g A5S 0|83t xanthine
oxidase®] &40 78 Fol] A== superoxide anions
Fgst SODe| &= 547 A3, Fig. 2A°0M 9} 7o)
3 AL ethyl acetate & FoJ-> SODS] 48 5%
o]EH o F F7MH M, ethyl acetate 2] 500 pg/mL F
oA w3} Hlasted SOD g5 °F 563% 4= 5
THA Z T (#p<0.001). &4 442 dF<20 hydrogen
peroxideZ HHol|A A Z|E catalase®] /-2 Fig. 2B
oA LrERd ule} o] AJBAL ethyl acetate 3 500 pg/
mL Fofto] vzl vls) oF 50.9% A= Z7HAIH T
(***p<0.001)(Fig. 2).
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1204 80 T AX W ST A §5S Poti
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Fig. 1. DPPH radical scavenging effects of the methanol 7He 27A 7019 o1, ethyl acetate 38 500 pg/mL =9
extract, and its fractions from P baumii. e AEAZLS 3010702 Z7 AT iR Ha A
A _ 180 B 180
© 1601 » 3 160 .
C A
0 c -
8 14 S 140
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Fig. 2. Effects of ethyl acetate fraction of the P bhaumii on the antioxidant enzyme activity of C. elegans. (A) SOD activity 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 **p<0.01 and ***p<0.001 by one-way ANOVA.
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Fig. 3. Effects of ethyl acetate fraction of the P baumii 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. Differences compared with
the control were considered significant at *»<0.05, **p<0.01 and ***p<0.001 by the one-way ANOVA
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Table I. Effects of ethyl acetate fraction of P. baumii on the oxidative stress tolerance of C. elegans

Stress Fraction Mean Maximum Change in mean Log-rank
condition lifespan (h) lifespan (h) lifespan (%) test
Control 119 £ 13 27 - -

5]?101511\: 250 pg/mL 153 = 1.7 29 28.9 *p<0.05

& 500 pg/mL 172 + 1.8 30 44.5 **p<0.01

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<0.01.

1207 FA7F] 11.9+1.3X 71001} 500 pg/mL B% A2 3
100 o AE AT 17241 8A7H0 2 44.2%9] AE A7 &
o Normal A ZTH(**p<0.01)(Fig. 4, Table I).
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~ —=— 250 pg/ml Al ethyl acetate 20| 413 HollA] oxidative stress?l] #&}
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3 04 A AR ST AR5 g1t SOD-3S £33 &
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20+ ethyl acetate ¥8] 500 pg/mL Foiw-o] A2 A ke A
ol e Zol] 13 AEE] =S SOD-3:GFP W&-8(27.4%, ***p<
2 4 6 810121416 1820 22 24 26 28 30 32 0.001)S B3 ck(Fig. 5).
Life time (hours)
Fig. 4. Effects of ethyl acetate fraction of the P baumii on the a1 £33

stress tolerance of wild-type N2 nematodes. For the oxidative

stress assays, worms were transferred to 96-well plate contain- A S A b sl o R
RL — a E}\_]/\
ing 2 mM of juglone liquid culture, and then their viability 3R ethyl acetate 52 DPPH radical 274847

e . 5 o2 o 5 o1 A7) B =
was scored. Statistical difference between the curves was ana- ol FE=oEH 02 73 radical 271 B4 Hol F9
lyzed by log-rank test. on, o9} 72 A= 7] Rad A FE2E] et
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Fig. 5. Effects of ethyl acetate fraction of the P baumii 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 P. baumii. (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 experiments (N=3). Dif-
ferences compared with the control were considered significant at *p<0.05 and ***p<0.001 by one-way ANOVA.
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