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Effects of n-Hexane Fraction of Angelica acutiloba
on Antioxidative System and Lipid peroxidation
in Ethanol-Induced Hepatotoxicity of rats
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Dept. of Food and Nutrition, Chosun University, Kwangju 501-759, Korea

Abstract

To investigate antioxidative effects of n-hexane fraction of Angelica acutiloba on the ethanol-induced hepatotoxicity of rats,
Sprague-Dawley rats weighing 100 + 20 g were divided into 5 groups ; normal group(NOR), ethanol(10 mL/kg, 35%) treated
group(CON), n-hexane fraction of Angelica acutiloba 70 mg/kg treated group(Al), n-hexane fraction of Amgelica acutiloba 70
mgfkg and ethanol treated group(A2) and n-hexane fraction of Angelica acutiloba 140 mg/kg and ethanol treated group(A3),
respectively. The antioxidative activities of ethanol extract of Angelica acutiloba in vitro were decreased in order of n-hexane
> ethylacetate ) chloroform ) n-butanol ) water fraction. The growth rate and feed efficiency rate decreased by ethanol were
gradually increased to the adjacent level of the normal group by administering n-hexane fraction of Angelica acutiloba. It was
also observed that the activities of SOD of liver, ALT and AST of serum increased by ethanol were markedly decreased in
n-hexane fraction of Angelica acutiloba administered group, and not in activites of XO, catalase, as compared with the
control group. The depleted content of GSH by ethanol was increased adjacent to normal level by administering n-hexane
fraction of Angelica acutiloba. as a dose-dependent manner. These results suggested that n-hexane fraction of Angelica
acutiloba has a possible protective effect on the ethanol-induced hepatotoxicity of rats.
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Table 1. Composition of experimental diet

Group Diet Composition

NOR? basal diet”

CON basal diet -  + EtOH"
Al basal diet + AAL”
A2 basal diet + AAL  + EtOH
A3 basal diet + AAH + E{OH

Y According to AIN-93 diet composition.

» NOR : normal group.

% AAL : n-hexane fraction of Angelica acutiloba ethanol extract (70
mgfkg, b.wfday, p.o.) treated group.

“ BOH : ethanol 35% (10 ml/kg, b.w/day, p.o.) treated group.

» AAH : n-hexane fraction of Angelica acutiloba ethanol extract
(140 mg/kg, b.w/day, p.o.) treated group.
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Table 2. Antioxidative activities of fractions of A. acutiloba
ethano] extract on soybean oil

Fraction g AP
control 683 h 100
n-hexane 1185 h 173
chloroform 975 h 142
ethylacetate 1100 h 1.61
n-butanol 706 h 1.03
water 702 h 102
BHT 1345 h 197

" Induction period(IP.hr.min) of oil was determined by Rancimat at
110 C.

? Al(antioxidant index) was expressed as IP of oil containing various
fraction/IP of control oil.

3R] 9~(AT antioxidant index):= n-hexanco] 1.73,
ethylacetate”} 1.61, chloroform®] 1.42, n-butanolo} 1.03 2
water?} 1.02 2 dAZFRO L 2818418 el o],
53] n-hexane 289 840 7} EU4Th o) d9H A
5 P8-S Uehlls E20) nhexane® 8o g thek
oYy} WEoz Wtk A A e It
33 APE /M4 7o ol A= AMgHI Jlov A7zt
AR JAISA § FEAES el § JoBE Al
TAE B3 7] i Hdde FAEF E48h= &
A2 gitslgo] M gAML AAAo] de T
A Mge] g g4l vl nxEHI ok B A
AN A AEEFEEY A FYA dx7RYg £ ¥



QD nhexanc¥ o] SBHLL FoiF A FUA 2 QB

NHBYS el ol QA AL
42 dehle 840 0F $459) gl
B $4% FARAZ Lol A

HEE7tent Mol=
el AZH nhexane LI LS 6
A AF37he 2 Hola i

A

2 | —e—NOR —i CON —m—A1

——A2 —4—A3

Growth rate(W:/Wo)

Fig. 1. The growth rate in alcohol andfor n-hexane fraction
of A. acutiloba ethanol extract administered rats.
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Fig. 2. FER of alcohol andfor n-hexane fraction of A.
acutiloba ethanol extract administered rats. Values with
different superscripts in the same row are significantly
different (p<0.05) between groups by Tukey(T) test.

f‘—L!

G s T
ZA nhexane £ITHE T

(CON)& 6552t AAAFNOR)H &
AN Blste fosHA

AFZ71Hgo) EEAG. 4T nhexane £EHFA ¢3EE

B 28 7#A29) A3)9 A$ 237X CONel| vlste

oA HFZ/HES vehoy 1 olF vt HIAUL
Holg-golA CON

U goAel WsE o
0.084:0.0182.2 NOR 0.137+0.0059] H|3}o fFoFHoz A
sElou EBEES NORY el fARHA Z7HEich
2 48N 22eRARY AFF7HEol FRol st

n] X gE 367

ooz FaEHAe, o] U Shaw F(36)S] HIH
d3L v AN AL oz A AYAh F
L ng#d FF02 A A 7 A

A LM FE 2 23E Atslou R BlEEHR]
5 BFAQ aged g3 Aoz AZLATH3T).
Ao AGA n-hexane ¥-Fo] GI-E& FAZ A3}

g3 AFS/ted Holags AT THIEES
ZMNRAE, o] Ao dFHAZE GEZ ol o3 AXE
Ao FE g Al o]&HE 4 AL A2

o

Z

> ©

s

&
2

S 1S to ol Ho

N

dit of e

gt
0

= ALT & ASTEA
270 LA nhowne LY} YRLE 677 Tzl
7t 7159 ARZ o]gEHE ALT B ASTEHAGS =AY 2
= Table 33 2t} ALTEA A, Ad%H nhexane #39H
East Al(32.24+5.94)-2 NOR(30.09+4.00)3 FAHRS
TS Fofdk CONL 5534:3238 NORo| ulsle]
g 2712 vebdoh 2y 423 nhexane B8 A
S HEASle|(A2 43.08+1937 A3 42.72+461) XIS
FoZ Agd ALTEAC] #Za=fled, 58 WgFold
ol A3x= CONoj| ulgte] 94 fl= #4AE Yeoh AST
:Qilkh: ALT:‘_E_}/H 1:1:]§}.9} %A}ﬁ 74 ES- L}E}Lﬂ{:}- EEES
ALTS} ASTEA 9] 452 AAuiAL Aol g el HAL
2 sy} JsiHe) uwel 7459 aminotransferase’}t BF S
F2H0] Yehde o2 RIHUTK3S). £ PN
A n-hexane £3& Fojste] HF ALT B AST 24
o Hapzol ulske] Apold JEAA ggkid, ol & A
Hollo Fog kit s)7hiolAE 540 FEEHA G
Aoz @AY, ¢2g T2 44E ALT U ASTEHo]
UF7 nhexane £3& FAste YAl ZHHEST At
< -‘?@i L% AXE 75 A
oz :

¢

p

-

moalo o wl mio

ot

Table 3. The activities of ALT and AST in serum of rats
administered alcohol andfor n-hexane fraction of A. acutiloba
ethanol extract

6 weeks
Enzyme
WS \oR?  CON Al I .3
AT 00944007 55344325 32244594 4308+193% 427244617

ASE 075747460 160174659 10124738 143371382 11586:11.59°

" See the legend of Table 9.

? Karmen unit/mL of senim Values are mean + SE. of 10 rats per
each group.

¥ Values with different superscripts in the same row are significantly
different (p<0.05) between groups by Tukey(T) test.
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Table 4. Activities of XO, catalase, SOD, and GSH-Px in
liver of rats administered alcohol andfor n-hexane fraction
of A. acutiloba ethanol extract

Enzyme 6 weeks

activity X0” Catalase” S0D” GSH-Py”

NOR”  3288:2.44%° 10869:1682  7892:4.09°  9285:9.14'
CON 5164322 13125:1367° 116542840 131221523
Al 3157:245° 10633415300 8442:526°  8843:11.95°
A2 4821:869" 12763:2166° 89811688  1275:2670°
A3 4059:495" 11363:27.84°  9354:745'  1102:1967

" See the legend of Table 9, 2 mU/g proein,

¥ decreased H:0; pmol/min/mg protein, " ymoljmin/mg protein,

» decreased NADPH gmol/min/mg protein Values are mean:S.E. of
10 rats per each group.

® Values with different superscripts in the same row are
significantly different (p<0.05) between groups by Tukey(T) test.
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Table 5. Contents of TBA - reactants in liver of rats
administered alcohol andfor n-hexane fraction of A. acutiloba
ethanol extract.

Group Content TBA - reactants (um/g liver)
NOR” 421048
CON 6362037
Al 4.19+032
A2 4.63:068"
A3 4.28+0.34°

D See the legend of Table 9
Values are mean + S.E. of 10 rats per each group.

2 Values with different superscripts in the same row are significantly
different(p<0.05) between groups by Tukey(T) test.

U=AE GSHetzt

gFd ¢z 2 YA nhexane FHE 650 Fo &
2t 22 % GSHE#S £4¢ Z3< Table 634 2.

AdFL EojZ GSHEFo] 16.11:1.1902 NOR(25.68+
1.83)00 st foshAl ZaEAet o] 23= GSHE 7]
Az BAE5FASE AASE GSH-Px@Ao] Zrislo] GSH
7} AREoZEAN ZHAH AoE AAXY, YA  n-hexane
By 43L B3I =o(A2, 19.69+1.92, A3, 18.48+1.49)
o] 4T LTS T FRT} GSHEHO] 718 AL 9%

A nhexane EFo] YIEo| 9] AAE H202 5 free
radical- & A A3ste] GSH-Px9] 4£%7} Zo]Ho2ZA] GSHE
Lol raslo] Vet A3t o AR GSHE GSH-Px
of 93] 4A¥ GSSGE NADPHE Al-g3te] GSHE A
e dge dohse). B Afod Laee By 4%
A2 sl o]EFE HAH 4-hydroxy-2-noneal
(HNE)2] AAjo} Z7}=0 glutathione-6-phosphate  dehydrogenase
g Bg843goaA AHAAJA Z40] ZaHUW seg
A7}E]o]ZITKSS). o]2F 2] glutathione-6-phosphate dehydrogenase
o] @Ao] z+A3H NADPH Fgo] AdHnz AF
glutathione reductase®l] 21§+ GSSGS 8o AlHo=Z
o181 AXZS BEdle FEo| aso] g &4
S GA e Zog HuHM

Table 6. Contents of GSH in liver of rats administered
aleohol andfor n-hexane fraction of A. acutiloba ethanol extract.

Groun Content GSHimge Ther)
NOR" 25.68:1.88"
CON 13112119
Al 2153+125°
A2 10.69+1 9
A 23.48:149

" See the legend of Table 9
Values are mean = S.E. of 10 rats per each group.

? Values with different superscripts in the same row are significantly
different  (p<0.05) between groups by Tukey(T).

YA nhexanc® Eo] oA o&FAR YA
oxygen free radicalt|Ate} 2@ zpatslatgof vl F3
AESH) sty dEEES P47, Y27 nhexane ¥
70 mgkgF T, TILEFAT(35% ethanol 10 mljkg, bw/
day), ¢3-2(35% ecthanol 10 mijkg, bw/day) ¥ UFH n-
hexane B3] 70 mgkg 5w ¢3H2(35% cthanol 10
mi/kg, bw/day) ¥ 97 nhexane £33 140 mghkg HEF
79 5Teg o) 653 ARSI AFEIHE, Aol
€ 9 dFF ALT, AST 249 7+ AAARE HES
7] 9t k2AF F87) BAA a9 X084, a7
S|=A & AQ) SOD, calaase ¥ GSH-Px&4 7 A A bshE
9) TBARS % GSHE &2 =43 ZAze v 2t

z} B3o] 3alsla .2 p-hexane, ethylacetate, chloroform,

n-butanol % water S0 F nhexane F3 9] ks o]
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