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Effects of the Artemisia capillaris Extract on the Hepatotoxicity
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ABSTRACT This study was conducted to find out the effects of aqueous extract from the leaves of Artemisia capillaris
(AA) on the reduction of hepatotoxicity induced by ethanol in rats. In this experiment, Sprague Dawley rats were
used in the experimental groups, which were divided into 5 groups; normal group, ethanol+UDCA (ursodeoxycholic
acid)-treated group (positive control), ethanol-treated group (control), ethanol+Artemisia capillaris aqueous ex-
tract-treated group (200 mg/kg of BW) and ethanol+Artemisia capillaris aqueous extract-treated group (400 mg/kg
of BW). AST (aspartate aminotransferase), ALT (alanine aminotransferase), GGT (gamma(y)-glutamyl transferase) and
LDH (lactate dehydrogenase) activities of the ethanol+Artemisia capillaris aqueous extract-treated group (400 mg/kg
of BW) were significantly decreased compared to that of the ethanol-treated group (P<0.05). The triglyceride level
of the ethanol-treated group was significantly increased and the HDL-cholesterol level was significantly decreased
compared to the normal group (P<0.05). On the other hand, the triglyceride level was significantly decreased (P<0.05)
and the HDL-cholesterol level was significantly increased (P<0.05) in the ethanol+Artemisia capillaris aqueous ex-
tract-treated groups. Superoxide dismutase (SOD) activity was enhanced significantly (P<0.05) in the ethanol+Artemisia
capillaris aqueous extract-treated groups. Also, malondialdehyde contents were decreased in this group (P<0.05).
Histologically, in the control group, there was a mild degenerative change around central venule. The AA treated
group showed well preserved lobular architectures with no evidence of steatosis or liver damage in aqueous extract
from the leaves of Artemisia capillaris treated group (H&E, X20). As the results of this study, it is thought that
Artemisia capillaris aqueous extract may have effects on the improvement of hepatic damage by ethanol.
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olehE Fol WNEA A% d4 FEE] 7 FA Aol wA= IF
stg Y, sldd, 228, A4S, 4%, Axlxe E4 Table 1. Chemical compositions of diet
AFE-2 ol FH T AL HAXGRE ‘)’O]F/} har Compositions Concentration (%)
S MRS (hpEs) e o, 228 g3 Protein >20.0
1 o] 53] E7]o)A THA] o] et} Lipid >4.5
. . o Fiber <6.0
Ash <7.0
3, AW (Arte- Ca >0.5
P <1.0
ol FAS Foldtloem(ad Lbitum), *ol9 Fd
Table 17 Zth 2 FEAELS (A)EA vt Y754
TEAF &AL FAS AH  HIHFATHCBE
IACUC No. 2012-004)
ethanol 747701 §- 1843+ &<t
3!
NEsle] AlAF
a3

2}
o},
7Heoll A

° 2 AL A
misia angustssia), BAY& (Artemisia sacrorum subsp.

Ag W ekgow Uy o] g
capilar
=
[e)
=1
A& A=
centrifuge

EIQ-TRCPE
AN I3 vtFH AR zoletil(25 mg/kg)JJr xylazine(5
ale 4°C, 3,200 gol|

sk A
5o 2
a1 &ko] AVEE(Artemisia capillaris Thunberg), T 914 7]
(Artemisia iwayomogD® E2|7|%=
FE I ATH15). F 2009152
o
=224 scoparone,
A2 RHF 2
/\1‘64 u].x]u]— v /\]
=3 AE vk s e, v
Adsta AFE ddste] ¢
A4 %2 7] (Eppendorf
-80°C deep

manshuric K.) 9.2 &
Artemisia %9l %38l &
g3 glon, A
temisin A¢} B, cirsimaritin, genkwanin, rhamnocitrin
9] flavonoids® 3kal 9lof dits}, dAdS 4 W54
I, et Ag, ks A digk aat e Ao w oy
A At 53] 7k &4l g ool 4, 7hek, 7F AW
I 2E 2 A3 el mEel v 4EA o
(16-18). Nam 5(19% Lim¥ Lee(20)+= & F2=2°| &
Ab8hA] & 491 SOD, catalase, GSTS A4S F7FA1x0t mg/kg)E
3 skglon, gk aXFF AHAA 7 AF H AH ol el
2o AFAA AHUA A G0 E Y= AR By o 2Ed de
I wEbA 2 AFelAE 2SS FoIg ratoll A < 5810R, Hamburg, Germany)E ©]-8
A% FEES Fosto 1 54 Astads d¥Ea Al 207 AR ke S FEsta °
7150 AR S AFE NS THs s gotR A ATt freezerol] E# & ARE3Ilom, 7k 2L I AA &
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GGT(gamma(y)-glutamyl transferase)
EE}

A2 M=

AAE o 27
(Artemisia capillaris) &
(MS-EAM, MISUNG, Yangju, Korea)&
7}akar 80°Cell A 8417+ 3

ebE=(N-1110, EYELA

=
transferase)

LDL(ow density lipoprotein)—-cholesterol 3|

o1&

=
-

K

10¥¢] FH/+E 719
FRon, FE3 Ame
A7 Z(PVTF20R, ILSHINBIOBASE
Dongduchun, Korea)dte] A gz AFESTH
LDH(lactate dehydrogenase), triglyceride, total cho—
HDL(high density lipoprotein)-cholesterol
.ﬂrx%oﬂ A]—%—QT‘E ) A

¢

o =
o]
lesterol,
L B PRSI
3} A 4=(Al, atherogenic index) @ HTR(high density lip-
oprotein cholesterol by total cholesterol ratio)< Han
AT

=
Tokyo, Japan) &
ASE A % 40|
A% 679 o] Sprague Dawley(SD, male) ratg (5°)
o}¥l(Pyeongtaek, Korea) & 2 H-E F9F who
55+3%, W7] 124170 slell A &
RRA S oL = i B\ S e i
SN ZTH(UDCA, ursode-—
]x]— Q) t‘
5(6)7 Zo] g Ho= ALtegltt
Atherogenic index (Al)=
(total cholesterol—HDL cholesterol)/ HDL cholesterol
HTR=HDL cholesterol/ total cholesterol

(

25 22+1°C,
TAL AZ7IE AR
(normal), tZ&<*(control),
oxycholic acid), 17% 944 FEE As: ¥4 1% F
4577F A 3G T
E] 253 Ao FA =+ (UDCA) 600 ng/kg BW(body
E 200 mg/kg BW 2 400 mg/
zonde & ©]-&3}¢]
25% ethanols 2
3

AT o2 FESte] TR 4
weight), 137% I ==&
kg BW %7} %= saline°l] €& &
sRor, e g 5o
ml/kg BW=Z zondeZ °©]&3t AF5F 313t 53 2

A%l



Lol Q). okE . S

1562 F

=0 =X

Z2 1 goll 5u¢] RIPA buffer(20 mM
tris=HCI(pH 7.5), 150 mM NaCl, 1 mM NazEDTA, 1 mM
EGTA, 1% NP-40, 1% sodium deoxycholate, 2.5 mM
sodium pyrophosphate, 1 mM beta-glycerophosphate,
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1 mM NasVOy, 1 pg/mL leupeptin, Cell Signaling, Dan—
vers, CO, USA)E 7}ste] 3+ Z2S homogenizer(HS-
30E, DAIHAN, Seoul, Korea)® 4°Col A 10&3F 43}
I # A% 225 10,000<goll A 1087 YA =2 & A
TAE ettt 3 sS40 Coﬂ/ﬂ 20,000 g°l
A 2013 AAEY sk cytosols skttt
Cytosolel] £4]3}+= SOD9] EL/‘JEE McCord®} Frido-
vich(21)2] WS WE3sle] ZA4 349t} Xanthine©] xan-
thine oxidase ¥H&-2.2 A ¥ superoxide anion®] 2]3|
cytochrome c2] W3}& 27 43l o2 SOD &84S
=438ttt 2 mLel £3-8 (5 umol xanthine, 2 pmol
cytochrome ¢, 0.1 mM EDTA, 50 mM tris—HCI buffer,
pH 7.8)% cuvetted] ¥ 5 20 plL9] cytosolS 78kl
0.2 U/mL9] xanthine oxidaseZ % 7}3sle] 550 nmoll Al &
FEE A HisA A $H2 Troncoso Brindeiro
5(22)9] W we} #A3 k322 o] TBA reagent(Cell
Biolabs, San Diego, CA, USA)E F7}slar 95°Cell A 60
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2HE2 (one-

Tukey's multiple comparison testoll &3] z} A3+
A7) Freo)dE ARkt
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Table 2014 B utef o] AT F7tge] 25 Azt
FAQ1 2ol 7t gl Aoz Yebwth 28y 1 FAY
A Ees G5 Fog gERTodA foletA FtskeE
Ao 2 e dehg TR Qs SR Frtet #-o)
AE Ao AlgdT, 2y UDCA A g FAd =T
9 X% ¢ FE25 FATY AS AT 7L 7
of A& vAA BE o= UrE]r‘X/\Lﬂr
t 7ls 220 OlX= S

dets H X% EF FE2E Fo 3 PH S5 AST,

=
ALT, GGT ¥ LDH &4 & #43F A3} o} Table 33
2t} dEes w5 593 gz (contro))9] A5 EH
Ul AST, ALT ¥ GGT &2 A4 2ol (normal)oll H| 3l
Z}7} 61.86%, 148.34% L 45.97% %2 2314 5718
t}. LDHO| 7% A4 2ol Hl&l 32.56% Z7}3 }—L— 3o
2 et on SAA o2 £ Aol et <

dF FEE(200 mg/kg BW) T ALT ¥ GGT7]'
52.63% 2 29.90% w2 stA 745k ar, AST % LDHY
Ao padle Rom JEhdol EAH o7 oAl 3}
ol flv Ao = YeEth A% 44 55400 mg/
kg BW) Foli-9] 244 AST, ALT, GGT ¥ LDH7} 7+2t

Table 2. Changes in body weight gain and liver weight of etha-
nol-induced rats

Groupl) Body weight gain (g/day) Liver weight (g)
Normal 4.29+1.59”N9 7.65+0.44*Y
Control 4.19+0.54 7.85+0.42°
UDCA 4.69+0.57 7.60+0.32%
AA-200 4.43+0.75 7.67+0.54"
AA-400 4.41+0.51 7.27+0.63%

1)Control, only ethanol treated; UDCA, ursodeoxycholic acid
(positive control); AA-200, aqueous extracts of Artemisia ca-
pillaris-200 mg/kg BW; AA-400, aqueous extracts of Arte-
mzsza capillaris-400 mg/kg BW.

?Mean+SD.

Not significant.

Values with all common superscripts within the same column
are not significantly different (P<0.05).
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Table 3. Effects of aqueous extracts from leaves of Artemisia capillaris on the AST, ALT, GGT and LDH activity in serum of

ethanol-induced rats (U/L)
Group" AST ALT GGT LDH
Normal 241.88+62.527™) 63.50£12.06" 11.18+0.97% 2576.1+681.34%
Control 391.53+63.29° 157.70+32.13° 16.3242.29° 3415.1£398.20"
UDCA 255.99+63.12° 61.28+8.97" 15.48+2.52" 3939.0+£841.25°
AA-200 284.83+65.80% 74.70£14.55 11.44+1.80° 2498.4+180.55%
AA-400 228.41£56.75 50.24+11.74% 11.30£1.11° 2131.6£550.03"

YRefer to Table 1. ?MeantSD.

Values with all common superscripts within the same column are not significantly different (P<0.05).
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Table 4. Effect of aqueous extracts from leaves of Artemisia capillaris on the concentration of serum lipids of ethanol-induced

rats (mg/dL)
Group” Triglyceride Total-cholesterol HDL-cholesterol LDL-cholesterol NG HTR”
Normal 49.27+4.509) 98.86%3.12~59 80.49+4.01° 27.78+2.69"° 0.29+0.07”  0.77+0.04°
Control 67.7749.03% 102.90+6.98 63.39+7.19° 29.24+4.73 0.63+0.18° 0.63+0.07°
UDCA 62.20+4.63° 95.69+7.59 78.58+0.00% 25.18+4.17 0.26+0.12° 0.82+0.08°
AA-200 42.56+2.70° 93.9246.32 75.03+0.00° 26.06+3.86 0.23+0.14° 0.80+0.06"
AA-400 43.83+4.29° 91.17+11.68 74.69+9.39% 25.08+4.70 0.23+0.14° 0.87+0.09°

DRefer to Table 1.

2)Atherogenic index (AI)=(total cholesterol—HDL cholesterol)) HDL cholesterol.

YHTR=HDL cholesterol/ total cholesterol.

“Mean+SD. ?Values with all common superscripts within the same column are not significantly different (P<0.05).

Not significant.
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25% Ethanol (2 mL/kg of BW)

Fig. 1. Effects of aqueous extract from leaves of Artemisia capil-
laris (AA) on the SOD activity in liver tissue of ethanol-induced
rats. Values with the different letters above bargraphs are sig-
nificantly different (P<0.05).

RZAA viAE HAA7] = 7] 3

= Asld ~E
Eal= 8}04 ROS(reactive oxygen species)S 2435}
), NADH«] ARG ANA = Q) mEZ=g o} ol
AAE ROSE A EE 427 malondialdehyde
(MDAYE A3t THAE U AFHHgS FEst] 1 &%
& 235t Aow delA Uvk(33,34). Akt ~Eg -
2 A3 A== ROS+= A W superoxide dismutase
(SOD), catalase, xathine oxidase(X0O), glutathione per-
oxidase(GSH-Px) 59| &gt sl ofs) o 47
Ak, 3eke] ROS A o= Qe dHaks} whol A o] 73 o)
AAE 7+E Agko] Wbl 9l wslrh X F T whaba Ak
st 540 &do] FrtsHAl =™ Al %%% o} 2 %ko]
¥ o] grh(35-

=X

=
A Xz

Table 5. A histological score”

0.15

0.10

MDA (uM/mg protein)

0.05

Normal Control UDCA AA-200 AA-400

25% Ethanol (2 mL/kg of BW)

Fig. 2. Effects of aqueous extract from leaves of Artemisia capil-
laris (AA) on MDA contents in liver tissue of ethanol-induced
rats. Values with the different letters above bargraphs are sig-
nificantly different (P<0.05).

Woh. Fig. 2004 w3 u}a} 2o
T,:OH}\]-%O] MDA zsl—ak

of
o

2 O
o

mg/kg BW & o] 5 MDA 3o
Z.}Zt S THZX0.05). Folgh gz
o3} vlaate] WA A F(AD7} Frol ek Al
HadteE low UrEPX%E} 131
S Folg HEare] 49 59
o oA 3EEQlaL, HTR ¢ &

—

L

Bes

= =2

R

+ gl%ltk(data not shown).
zm H&E 943 Fepall JH4 =5 g
AL AAsle] 7F A (hepatic fibrosis), A5
(steatosis: fatty change), 9% (inflammation) 2 A3 3|
AH(necrosis) =2 AI2EANE (apoptosis) & #E3F A TH(Ta-
ble 5).

on the ethanol-induced liver damage in H&E and MT staining patterns on SD rats (n=3)

25% EtOH (2 mL/kg of BW) Fibrosis Fatty change (steatosis) Inflammation Necrosis
Normal non-treated 0 0 0 0
Control treated 0 0 0 1
UDCA” treated 0 0 0 0
AA-200” treated 0 0 0 0
AA-400" treated 0 0 0 0

YA histological score was blindly calculated on liver sections as follows: 0~3 for fibrosis; 0~3 for inflammatory infiltrate; 0~3
for extent of necrosis; 0~3 for extent of steatosis; and 0=no involvement; 1=mild; 2=moderate; and 3=severe for each of the

four parameters, as prev1ously described.

UDCA: Ursodeoxycholic acid (600 pg/kg BW, oral administration).
SDAA: Aqueous extracts from leaves of Artemisia capillaris Thunberg (200, 400 mg/kg BW, oral administration).
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Fig. 3. (A) Mildly degenerative change around central venule
is noted in control group (H&E, X20). (B) Section shows well
preserved lobular architectures with no evidence of liver damage
in aqueous extract from leaves of Artemisia capillaris treated
group (H&E, X<20).
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