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Ethyl Acetate Fraction from Petasites japonicus Attenuates Oxidative Stress
through Regulation of Nuclear Factor E2-Related Factor-2
Signal Pathway in LLC-PK, Cells
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Abstract — Antioxidant effects and nuclear factor E2-related factor-2 (Nrf-2) signal pathway of methanol extract and 4 frac-
tions [n-hexane, methylene chloride, ethyl acetate (EtOAc), and n-butanol fractions] from Petasites japonicus were investigated.
The EtOAc fraction showed highest polyphenol and flavonoid contents among other fractions. In addition, EtOAc fraction
showed stronger scavenging activity against superoxide anion radical than other fractions. Furthermore, we investigated anti-
oxidants effects of the EtOAc fraction under cellular system using LLC-PK, cells. The EtOAc fraction dose-dependently
increased the antioxidant protein expressions of heme oxygenase 1 (HO-1) and thioredoxin reductase 1 (TrxR1) known to be
involved in oxidative stress, through activation of Nrf-2. The treatment of EtOAc fraction (100 pg/mL) led to the elevation of
the high expression of Nrf-2-dependent factor such as HO-1 and TrxR1. These results indicated that the EtOAc fraction of P.
Japonicus showed high antioxidant activity by regulation of Nrf-2 signaling pathway.
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Fig. 1. Total phenolic contents of methanol extract and each
fraction from P japonicas. Values are mean+SD. ““Means
with the different letters are significantly different (P<0.05) by
Duncan’s multiple range test. MeOH: methanol extract,
BuOH: n-buthanol fraction, EtOAc: ethyl acetate fraction, MC:
methylene chloride fraction, Hx: n-hexane fraction.
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Fig. 2. Total flavonoid content of methanol extract and each
fraction from P japonicas. Values are meantSD. “*Means
with the different letters are significantly different (P<0.05) by
Duncan’s multiple range test. MeOH: methanol extract,
BuOH: #-buthanol fraction, EtOAc: ethyl acetate fraction, MC:
methylene chloride fraction, Hx: »n-hexane fraction.

ZetEolEs EEdEel S E EEEHN, 3184
TFZ9] Aelo] <] anthocyanidin, catechin, flavonol,
flavanone, flavone, isoflavone S3} 7to] BEg T} Za}
HY¥o]=E free radical® &A% 58S 7AW, 29
el Fakst 2| A A A 5o B3 JERo] kst

AFEA o] &H I Uk B Aolx o] Zetr o= 3
2 querceting 7= AR Skl ST H F=
3 2= & IThE o= S 343 2, EtOAc>
BuOH>MeOH>MC>Hx #9& +o=2 7H7} 1552.33>



58

Kor. J. Pharmacogn.

Table 1. Superoxide anion radical (O,) scavenging activity of methanol extract and each fraction from Petasites japonicus

Sample Scavenging activity (%)

(ng/mL) 5. 50 100
MeOH ext. 2.96+0.38° 6.01+0.63° 24.90+0.66° 19.09+0.79°
BuOH fr. 8.26+1.10° 14.68+0.67° 39.14+0.97° 48.5240.22°
EtOAc fr. 8.02+0.77" 15.47+0.35 47.02+1.51° 83.44+0.04°

MC fi. 4.55£1.39° 3.41+0.40° 2.7542.39° 3.80+0.42°

Hx fr. 2.00+0.74° 1.35+0.06° 14.03+0.66" 12.45+0.63°

L- ascorblc acid" 69.2243 34

(IC50 , pg/mL)

Values are mean+SD.
MeOH ext. : methanol extract, BuOH fr.
fraction, Hx fr. :
required for scavenging radical by 50%.
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““Means with the different letters are significantly different (P<0.05) by Duncan’s multiple range test.
: n-buthanol fraction, EtOAc fr.
n-hexane fraction. "L-ascorbic acid was used as a positive control.

: ethyl acetate fractlon MC fr. : methylene chloride
IC50 is the concentration of sample

Table II. Effect of the EtOAc fraction from P. japonicus on
viability of LLC-PK, cells

Treatement (pg/ml) Cell viability (%)

25 99.08+0.93"

50 102.21£2.99 *

100 108.59+2.24°
Normal 100.00+0.97 *

Values are meantSD. “"Means with the different letters are
significantly different (P<0.05) by Duncan’s multiple range
test.
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Fig. 3. Expression of Nrf-2 and pNrf-2 in LLC-PK, cells treated with the EtOAc fraction from P. japonicus for 24 h. Values are
mean+SD. ““Means with the different letters are significantly different (P<0.05) by Duncan's multiple range test. B-actin was used
as a loading control. EtOAc fr.: ethyl acetate fraction.
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Fig. 4. Expression of HO-1 and TrxR1 in LLC-PK, cells treated with the EtOAc fraction from P. japonicus for 24 h. Values are
mean+SD. “*Means with the different letters are significantly different (P < 0.05) by Duncan's multiple range test. B-actin was used
as a loading control. EtOAc fr.: ethyl acetate fraction.
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Fig. 5. Expression of Nrf-2 and HO-1 in LLC-PK, cells treated with the EtOAc fraction from P. japonicus during 24 h. Values are
meant+SD. “"Means with the different letters are significantly different (P<0.05) by Duncan's multiple range test. B-actin was used

as a loading control. EtOAc fr.: ethyl acetate fraction.
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