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Abstract

All the parts of the Cedrela sinensis A. Juss., including the seeds, roots, and leaves, have been known to exert medicinal
effects. The C. sinensis and its major compound, quercetin, were previously reported to exhibit the anti-inflammatory and
anti-oxidative activities. However, the hepatoprotective effects of the C. sinensis leaves against the alcohol-induced oxidative
stress in the HepG2 cells have not been studied. In this study, we investigated the antioxidant activities and analyzed the
flavonoid contents of the C. sinensis-leaf extract (CE). The total flavonoid contents of the CE is 1,874.5 mg/100 g dry weight
(DW), while the total quercetin 3-O-rhamnoside (quercitrin) contents, which was identified as the major flavonol in the CE,
is 1,456.0 mg/100 g DW. In the ethanol-stimulated HepG2 cells, the CE effectively prevented the cytotoxic effect and
increased the gene expression of the antioxidant enzymes, such as the heme oxygenase-1 (HO-1) and the glutathion peroxide
(GPx). The level of the reactive oxygen species (ROS) production was significantly decreased in the CE-treated HepG2
cells. In conclusion, the C. sinensis extract suppressed the alcohol-induced oxidative stress in the HepG2 cells via the induced
GPx and HO-1 gene expressions. It is expected the CE positive effects will likely be attributed to the flavonoids, like the
quercetin, within the CE.
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Table 1. Mass spectrometric data and contents of 8 flavonols in Cedrela sinesis A. Juss. leaves

Individual flavonols MW Fragment ions (mvz) Contents (mg/100 g DW)
Kaempferol 3-O-rhamnoside (afzelin) 432 455, 433, 287 129.4+1.4
Quercetin 3-O-arabinoside (gvajaverin) 434 457, 435, 303 15.2+0.4
Quercetin 3-O-galactoside (hyperoside) 464 487, 465, 303 27.940.5
Quercetin 3-O-glucoside (isoquercitrin) 464 487, 465, 303 152.8+0.7
Quercetin 3-O-rhamnoside (quercitrin) 448 471, 449, 303 1,456.0+£12.5
Quercetin 3-0-(2"-O-galloyl)glucoside 616 639, 617, 303 9.1+0.1
Quercetin 3-O-rhamnoside-7-O-glucoside” 610 633, 611, 465, 449, 303 25.0+0.4
Quercetin 3-O-rutinoside (rutin) 610 633, 611, 465, 449, 303 59.1+1.0

Total flavonoids 1,874.5+15.5

All sample analyzed in positive ESI-ionization mode (nmv/z, [M+H]") using UPLC-DAD-QToF/MS; [M+Na]" adduct presented.
Each value calculated as means+S.D.(n=3) using internal standard (galangin).

Y New compound tentatively identified.
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Fig. 1. Effect of ethanol on human hepatoma HepG2
cells. Results are expressed as percent control and represent
meanststandard deviations (SD) of three independent experi-
ments. Percentage of viable cells was calculated with control
cells. Means with different letters (a, b) on the bar are sig-
nificantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 2. Effects of C. sinensis extract on ethanol-stimulated
HepG2 cells. Results are expressed as percent control (+)
and represent means+standard deviations (SD) of three inde-
pendent experiments. Percentage of viable cells was calculated
with control (+) cells. Means with different letters (a, b, bc,
¢) on the bar are significantly different from each other at
»<0.05 by Duncan’s multiple range test. Abbreviations: Q50,
Quercetin 50 pM; CE10, C. sinensis leaves extrat 10 pg/mL;
CES0, C. sinensis leaves extrat 50 ug/mL; CE100, C. sinensis
leaves extrat 100 pg/mL; CE500, C. sinensis leaves extrat
500 pg/mL.
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Fig. 3. Effect of C. sinensis leaves extract on ROS
generation. Results are expressed as percent control (+) and
represent meanststandard deviations (SD) of three inde-
pendent experiments. Percentage of viable cells was calculated
with control (+) cells. Means with different letters (a, b, bc,
c) on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test. Abbreviations: Q50,
Quercetin 50 pM; CE10, C. sinensis leaves extrat 10 ng/mL;
CE50, C. sinensis leaves extrat 50 pg/mL; CE100, C. sinensis
leaves extrat 100 pg/mL.

A

=4 EFIYEIA

% H4% - 3B

rQl

FFo|nA oM F3g ZpolE Bk AZA-(G0 uM)
2 FEUR ¢ 2EE 10, 50, 100 ugmL FEoA BAHE
ROSE gt A2 tin] 2+ 66.7+4.6, 70.0+4.5, 66.0+4.6,
63.242.5%% ogE FA T ¢ sk

2 mRNA 25

ol

7t

ok

ABLIS A 520 g3

NE-2(100 mM) Aol 23] A|Z W FAkS; B4 (Anti-
oxidative enzyme)2l Heme oxygenase-1(HO-1), Glutathion per-
oxide(GPx)&] mRNA @ o] FA|2]of v FolF o= 2
astgon, AZARG0 IMT FEUT o 22204 ¢
o5 oz Z71519rFig 4). GPx mRNAS] AL FEUR
A 2229 5= oJEHoz St

oo

A AbaF(Reactive Oxydagen Species: ROS)2 H|EZEE=
ot hA-5S Sl AP E= w0l ARt Ak i £
A=A B3] ZeIA] BRI AL B} §ESTHo] A18HE 2
EAg fusHe BUoITHChol 5 2012). e At 3
ol A= ROS7F A= o] ABIAEFAS FEshH, It

A, Tl = DNAQF 22 A Expol Akt &4
hslo] A LS £ 71T Koch S 2004; Albano E 2006). 2
ZUR o 2o grel A2ARE ABoIN F2 2o
Ao E(glycoside) FEf 2 EAZTE FYIA|EE of=
F(aglycone) FEj R} & FEw, A H 9| AEHE e 5
AT AL 2 A0 oA UTHWagner 5 2006). T}
ZhA 2 AollA= FAE 84S 2= AEAEE o
3 ZASUR Yo] EREE A &44H e AHAANZE A
ook H9E A=stuA shch

&F-L9] ¥=F AF= 719 SOD, catalase, HO-1, GPx 5 &
4bet 340 B4E A7, SFEX|L, HIEHI C, HE

EAL 712X ZItHIin 5 2010). &2

B o

24)0] $4E BTk UL FoHTang 5 2012). £ AT
oA olEg 100 mM H)Ee T2} vlawste] HO-1
MRNA %#& 2247tk o]F B3, oghge] HO-1E o4
sho] A o] ASAEAAS GBS Bl & Yoth
AEUE O 222 9 A=AD) Qs okl o 7
A% HO-1 mRNAS) IA& ofete FAelz $202 8%



Vol. 31, No. 4(2018) GI&E AR HepG2 AlZoA FHUF o 3259 A= 23 49

2.5 4

2.0 4 a a

mRNA relative exprossion
(HO-1)

0.5

0.0 T T
CON CON(+) Q50 CE10 CE50 CE100

Ethanol 100 (mM)
(A)

304

25

20 A ab

ab

mRNA relative expression
(GPx)
.

05

00 T T
CON CON(+) Qs0 CE10 CES50 CE100

Ethanol 100 (mM)
®B)
Fig. 4. Effect of C. sinensis leaves extract on heme oxy-
genage-1 (HO-1) and glutathione peroxidase (GPx) mRNA.
Results are expressed as percent control (+) and repre-

sent meanststandard deviations (SD) of three independent
experiments. Percentage of viable cells was calculated with
control (+) cells. Means with different letters (a, b, ab) on
the bar are significantly different from each other at p<0.05
by Duncan’s multiple range test. Abbreviations: Q50, Quer-
cetin 50 uM; CE10, C. sinensis leaves extract 10 pg/mL;
CES0, C. sinensis leaves extract 50 ng/mL; CE100, C. sinensis
leaves extract 100 pg/mL.
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