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Effect of Angelica keiskei Koidzumi Extract on Alcohol-Induced
Hepatotoxicity In Vitro and In Vivo
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ABSTRACT

We investigated the hepatoprotective effects of Angelica keiskei Koidzumi extract (AK) in HepG2-

overexpressing cytochrome P4502E1 (CYP2E1) and C57BL/6J mice. In HepG2 cells expressing CYP2E1, cell viability
and catalase activity in the ethanol-AK co-treated group significantly increased compared to those in the ethanol-treated
group. In the in vivo study with C57BL/6J mice, the AK-supplemented group with ethanol liquid diet showed sig-
nificantly reduced hepatic markers, including serum aspartate aminotransferase, alanine aminotransferase, and y-glutamyl
transferase, compared to the ethanol group without AK supplementation. AK supplementation (20 mg/kg BW/d) also
significantly attenuated reactive oxygen species generation and malondialdehyde level. Notably, a low dose of AK
supplementation (20 mg/kg BW/d) suppressed expression of hepatic CYP2E1 and inhibited CYP2EI enzyme activity.
These data indicate that a low dose of AK supplementation could restrain alcohol-induced hepatic damage mediated

by CYP2EL.
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QIZF ZFEAM| 32521 HepG2(ATCC, Manassas, VA, USA)
+ modified Eagle's medium(MEM) 8j%]o| 4 10% fetal
bovine serum(FBS, Gibco BRL, Grand Island, NY, USA),
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Cell viability

CYP2E1 2+ HepG2 cellS 24 wello] 5x10* cells/
well2 33} w9k 24A17F & phosphate buffered sal—
ine(PBS, pH 7.4)0.%2 23] Al#& &taL 2% FBS7} X34
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33] W A]gfo] Ek ¥ 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide(MTT; Sigma-Aldrich
Co., St. Louis, MO, USA)E #iA el H7}ste] 2A13F &<t
w3t FAE blue formazans DMSO®| 9] micro-
plate reader(BioTek Instruments, Inc., Winooski, VT,
USA)Z 570 nm®} 630 nmol| 4] absorbanceE 4331t
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Table 1. Composition of Lieber-DeCarli diet

Ingredient Control diet Ethanol diet
Casein (100 mesh) 41.4 414
L-Cystine 0.5 0.5
DL-Methionine 0.3 0.3
Corn oil 8.5 8.5
Olive oil 28.4 28.4
Safflower oil 2.7 2.7
Dextrin maltose 115.2 25.6
Cellulose 10 10
Choline bitartrate 0.53 0.53
Xanthan gum 3 3
Salt mix 8.75 8.75
Vitamin mix 2.5 2.5
Ethanol 0 48
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7t 4_—101]/‘1 2kl @291 catalase(CAT) superoxide
dismutase(SOD), glutathione S-transferase(GST), glu—
tathione peroxidase(GPx), glutathione reductase(GR)
FAE FA3th CAT &4 Aebi(15)9] Moz 574
k3L, SOD, GST, GPx ¥ GRE &2 kit(Biovision,
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Milpitas, CA, USA)& o]-&3ate] &A1kl
MDAZ2| X

Malondialdehyde(MDA)2] %2 %25 0.38% TBAS}H
15% TCAR T4 % TBA reagento] ¥o] 3083 #91 F,
5,000 rpmell A 2087 YA E2] 3t tH(Thermo Scientific
Sorvall, Waltham, MA, USA). 454 3|48} micro-
plate reader(BloTek Instruments, Inc.)® 535 nmolA &
A3k & MDA &340 wel nM/mg protein® & %73}
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diluted 1:1,000; Santa Cruz Biotechnology, Santa Cruz,
CA, USA), actin-mouse MAb(diluted 1:1,000; Sigma-
Aldrich Co.), goat anti-rabbit IgG-HRP-conjugated(di-
luted 1:1,000; Santa Cruz Biotechnology)”} A& % 1t}
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Fig. 1. Effects of Angelica keiskei extract on HepG2 cells overexpressing CYP2E1 against ethanol-induced toxicity. Data express
the mean+SE. Different letters (a,b) above the bars are significantly different (P<0.05). (A) CYP2E1 expression was measured by
western blot (lane 1: HepG2, lane 2: transfected HepG2), (B) effect of A. keiskei extract on cell viability, (C) effect of A. keiskei
extract on catalase activity in HepG2 overexpressing CYP2E1L. In (B) and (C), Control group is non-treated group, EtOH group
was treated with 200 mM ethanol, EtOH+5 group was treated with 5 pg/mL A. keiskei extract plus 200 mM ethanol, and EtOH+10
group was treated with 10 pg/mL A. keiskei extract plus 200 mM ethanol.
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Table 2. Changes in the body and liver weights in ethanol-induced mice

Body weight (g)

Groupl) 0 week 6 woeks Weight gain (g) Liver weight (g)
Control 19.95+0.24 24.76+1.46 4.81+£0.37™2 1.14+0.15™
EtOH 20.74+0.24 24.29+0.30 4.34+0.50 1.180.15
EtOH-AK20 20.56+0.15 24.07+0.21 3.51+0.14 1.05+0.12
EtOH-AK 100 19.24+0.29 23.85+1.35 4.61+0.30 1.09+0.13

Values are expressed as meantSE of 10 mice.

"Control: non-treated mice, EtOH: ethanol-treated mice, EtOH-AK20: ethanol mice supplied with 20 mg/kg BW/d of Angelica
keiskei Koidzumi extract, EtOH-AK100: ethanol mice supplied with 100 mg/kg BW/d of Angelica keiskei Koidzumi extract.

*Not significant.
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Table 3. Effects of Angelica keiskei Koidzumi extract on hepatic
markers in mice serum

Group” AST ALT Y-GTP
(Karmen) (Karmen) (ng/mL)
Control 66.79+5.002  10.23£1.90°  1.24+0.31°
EtOH 144.66+13.24°  27.5044.02°  3.47+0.64"
EtOH-AK20 75.29+10.05°  10.24+42.00°  1.66+0.29"
EtOH-AK100  77.98+15.84° 17.39+3.71° 1.3320.15°

Values are expressed as meantSE of 10 mice.

Refer to Table 2.

*Means with different letters in a column are significantly differ-
ent (P<0.05).
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Fig. 2. Histopathological examination of mouse liver fed a liquid
diet with ethanol or ethanol plus A. keiskei extract, compared
to Control group. (A) Control group: non-treated mice, (B) EtOH
group: ethanol-treated mice, (C) EtOH-AK20 group: ethanol mice
supplied with 20 mg/kg BW/d of A. keiskei extract, (D) EtOH-
AK100 group: ethanol mice supplied with 100 mg/kg BW/d of
A. keiskei extract (hematoxylin & eosin staining).

EtOH-AK100+(Fig. 2D)ell A+ Controls*(Fig. 2A)3} 2+
o] d<Z, FAL steatosis ¢ 5T o] ¥EHA ok

g [}

W AE Fumy ‘1]4 Bl 6& J-@r%% A ZAZITH(7,18).
T}HeFe] ROSE ME o] EA5kE o7& 8k XWAHpol-
yunsaturated fatty amd)»} Hk-S-51e] Atks)

] =1 o
Al H=d, oA HF: °] MDAE 4H3}7] ~E g2
A FZE AEHC(2). E 04:1101]/‘1 673 AN FEE

ol 7k 22 s“}ﬁ} a2 vzl Jeg Table 49}
o}, EtOH2 Controli Bt} CAT, GST, GPx, GR &4
o)A o7 wrolx oy, SOD(inhibition rate%):= #9
gowg AFedth. AMdx Foi+el EtOH-AK20+-3
EtOH-AK100T-ol A thA] Agets A4S Bt E3)
A& &2l EtOH-AK20ol A CAT, GPx, GR &4 o] EtOH

O m ol

)

x FEEY 859 1395

=
i)
o
S 1
o 8 a
g ab
S bc c
o 2
°
>
<
[]
ke
8
T 19
C
kel
©
=
0+ . T T
Control EtOH EtOH+AK20 EtOH+AK100

Fig. 3. Effects of Angelica keiskei Extract on MDA contents in
ethanol-induced mouse liver. Data express the meantSE. Differ-
ent letters (a-c) above the bars are significantly different (P<
0.05). Control: non-treated mice, EtOH: ethanol-treated mice,
EtOH-AK20: ethanol mice supplied with 20 mg/kg BW/d of
A. keiskei extract, EtOH-AK100: ethanol mice supplied with
100 mg/kg BW/d of A. keiskei extract.
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Table 4. Effects of oral administration of Angelica keiskei Koidzumi on enzymatic antioxidant activities of mice in chronic alcohol

exposure
Groun? sop" CAT GST GPx GR
P (Inhibition rate%) (U/mg protein) (U/mg protein) (U/mg protein) (U/mg protein)
Control 77.8242.21% 10.90+0.56° 0.70+0.03° 7.70£0.64" 12.96+1.36°
EtOH 83.92+1.22° 6.79+0.53° 0.56+0.02° 6.60+1.24° 10.00+0.47°
EtOH+20 81.45+1.62° 9.22+0.37° 0.660.04 7.7240.33" 12.74+0.35°
EtOH+100 81.20+1.65% 8.80+0.30° 0.69+0.05° 6.96+0.19" 12.11£0.62%

Values are expressed as mean+SE of 10 mice.

YSOD: superoxide dismutase, CAT: catalase, GST: glutathione-S-transferase, GPx: glutathione peroxidase, GR: glutathione reductase.

)Refers to Table 2.

YValues with different letters in a column are significantly different (P<0.05).
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Fig. 4. Effects of Angelica keiskei on protein expression and
enzyme activity of CYP2E1 in ethanol-induced mouse liver. (A)
Western blot analysis of CYP2EI in ethanol-induced mouse liv-
er, (B) p-nitrophenol assay for CYP2E1 enzyme activity in etha-
nol-induced mouse liver. Data express the mean+SE. Different
letters (a-c) above the bars are significantly different (P<0.05).
Control: non-treated mice, EtOH: ethanol-treated mice, EtOH-
AK?20: ethanol mice supplied with 20 mg/kg BW/d of 4. keiskei
extract, EtOH-AK100: ethanol mice supplied with 100 mg/kg
BW/d of A. keiskei extract.
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