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Antioxidant Properties and Protective Effects of Inula britannica var. chinensis Regel
on Oxidative Stress-induced Neuronal Cell Damage
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Abstract The antioxidant properties and protective effects of Inula britannica on H,0,-induced SH-SY5Y neuroblastoma
cell damage were investigated. A series of solvent fractions, including hexane(Fr.H), petroleum ether, chloroform, ethyl
acetate(Fr.EA), and water fraction(Fr.W), were prepared from the 70% methanol extracts of Inula britannica. Fr.W had the
highest total contents of phenolics and flavonoids, followed by Fr.EA. The antioxidant properties of the fractions were also
evaluated by analyzing their scavenging activities on 1,1-diphenyl-2-picrylhydrazyl(DPPH) radicals, 2,2'-azinobis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) radicals, and nitric oxide. Fr.W showed the strongest activities in all assays.
The concentrations of Fr.W that resulted in 50% reductions of the DPPH and ABTS radicals were 20.7 ug/mL and 39.4
pg/mL, respectively. Fr.W showed the weakest cytotoxic activities on the SH-SYSY cells, whereas it effectively protected
H,0,-induced cell death, increasing cell survival by 35.0-77.0% at a concentration range of 62.5-250 pg/mL. In this range,
Fr.W also significantly decreased intracellular ROS levels by 34-39%. Overall, the antioxidant properties of Inula
britannica can contribute to rescuring neuronal cells from oxidative stress-induced cell injury.
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Table 1. Total polyphenol and flavonoid contents of solvent fractions from Inula britannica

Fractions of Inula britannica var. Total polyphenols"? Abs at 285 nm Total flavonoids"?
chiensis Regel (ug/mg solid) (at 20 pg/mL) (ng/mg solid)
FrH? 13.76 £ 1.47 0.105 26.73+1.17
FrEAY 125.95 +4.64 0.208 62.07£0.70
Fr.w? 318.10 £20.62 0.477 335.87+£6.02

"Microgram of contents/mg of extracts based on (+)-catechin as a standard.

IData indicate means = S.D.

YFr.H, Fr.EA, and Fr.W represent hexane, ethylacetate, and water fraction, respectively.
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Fig. 1. A scheme for solvent fractionation of extracts from Inula britannica.
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Fig. 2. DPPH radical scavenging activities of solvent fractions
from Inula britannica at 25 ng/mL (A) and concentration-dependent
activities of Fr.W (@) or ascorbic acid (O) (B). Fr.H, Fr.EA, and
Fr.W represent hexane, ethylacetate, and water fraction, respectively.
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Fig. 3. ABTS radical scavenging activities of solvent fractions
from Inula britannica at 40 ng/mL (A) and concentration-
dependent activities of Fr. W (@) or ascorbic acid (O) (B). Fr.H,
Fr.EA, and Fr.W represent hexane, ethylacetate, and water fraction,
respectively. Each value represents the mean + S.D. (7 = 3).
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Fig. 5. Concentration-dependent effects of Inula britannica
fractions (A) or H,0, (B) on SH-SY5Y cell growth. Effects of
Fr.H below 20 pg/mL were also shown in box (A). Cells were
treated with each fraction or H,0, as indicated in material and
methods. Viable cells were analyzed using the MTT assay. Fr.H,
Fr.EA, and Fr.W represent hexane, ethylacetate, and water fraction,
respectively. The result represents the meantS.D. (n=4). ***Signifi-
cantly different from control (¥*p<0.05; **p<0.01).
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Fig. 6. Concentration-dependent effects of Fr.H (A), Fr.EA (B),
or Fr.W (C) on H,0,-induced SH-SYSY cell death. Cells were
treated with different concentrations of each fraction and 500 uM
H,0, as described in materials and methods. Viable cells were
analyzed using the MTT assay. Fr.H, Fr.EA, and Fr.W represent
hexane, ethylacetate, and water fraction, respectively. Each value
represents the meantS.D. (n=4). *»**Significantly different from
control (*p<0.05; **p<0.01).
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Fig. 7. Effects of Inula britannica fractions on SH-SYSY intra-
cellular ROS level. Cells were treated with different concen-
trations of each fraction for 30 min and the medium was
replaced with one containing 10 uM DCFH-DA. Data represents
the meantS.D. (n=6). FrH, Fr.EA, and Fr.W represent hexane,
ethylacetate, and water fraction, respectively. The results indicate the
percent units of the fluorescence intensity in cells treated with each
fraction as compared with control. *>**Significantly different from
control (*p<0.05; **p<0.01).
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