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Hepatoprotective Effects of Extracts from Artemisia iwayomogi
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Abstract — The hepatoprotective activity of six extracts (BE, EE, HH, PS-1, PS-2, KP) from Artemisia
iwayomogi was investigated against experimentally produced hepatic damages. Silymarin, DDB and UDCA
were used as reference compounds. Treatment with PS-1 extract reduced hepatic demages induced by CCl,,
acctaminophen and ANIT but it did not alter ethionine-induced hepatotoxicity. In addition, PS-1 extract
showed a protective effect against chronic CCli-induced hepatotoxicity as well as liver regeneration. PS-2 and
KP extracts exhibited significant antihepatotoxic effects on D-galactosamine-induced hepatitis. Treatment with
EE extract inhibited ethionine-induced fatty liver. These data indicate that the PS-1 extract is the most hepato-
protective constituent and rationalize the traditional use of this plant in hepatobiliary disorders.
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CCl, ZF=rsl

SDA 33 1< CClL (Wako Co., Japan): olive oil
(Sigma Chemical Co., USA) £+l (1:4 viv %y A% 100
g 2 02ml¥ Erh) 582 4847k o] ether =5 8ol
Auste] 2xopgelold AYsle] ARl F YA
#3le] ALT(alanine aminotransferase) = AST(aspartate am-
inotransferase) A& ALT % AST-kit(Sigma Chemical
Co., USA)E AH&-sllA SAslalrt.

7F FEE 16~18417 A4 F CCLER S 7o 447k
2 2o 64]7F5 1% carboxymethyl cellulose-Na(e]3} CMC)
galo] WA AFFekgom, 18] FoiA PPhE
E74<) UDCA ¥ silymarin®] 4-=k2 7t 25 mgkg2 7+
Folshsict. PS-1 #ale] Sapihg o) dE e Foked 300
mgkgd AFFoIA ALTS} AST/L folalo 2 asigie
22, &zl %%—‘?—i“’] KP, PS-1, PS-2, EE, HH, BE 52
gare D3 VRF UG Je BEY F5EE 7E
o2 el 22 SEE) GE B 52 BRI A7 180,
300, 500, 640, 1500 mgkg= 5t AFEolstair).
D-Galactosamine 72

SDA =71 #F| o] A]A]dgo] £&4]Z] D-galacto-
samine - HCl(Sigma Chemical Co., USA)S 650 mg/kg?|
B FoIsta 24X7 AFSE ether wHE 3ol AN B3}
Byojgaen 35 Pog o) AR YA A
S4) ALT % AST 24 24si5ie}. 15] F14 DDB o
silymarin®] £8k2 7b7t 375 9 25 mgkg® ha, aH1%]
2% Y3o] KP, PS-1, PS-2, EE, HH, BE £8] 43 3 Foj
W CCL AR R 2o 2 Lo 28) AFFARA.
E&E2A

SDA| 471 &7 ANIT(c-naphthylisothiocyanate; Sig-
ma Chemical Co., USA) 100 mg< olive oil 1 mlef] 3 =hA]
71 80 me/kg) 737-FoIaha{eh. ANIT Foixl 2413}, Fof
E 6,22, 2847k ZEA 2 2 CMCol| @ EHA) 71 eFE-2 43] 73

Fofatinh. ANIT Fo-5F 4742k Foll 147E St &5
& A3t SFuEFE AEIH. e, 484]7k4) B4
g Aol AEsle] PAW FbilirubinES bilirubin-kit
(CHIAIhHE 245ty a, G52 SFAEE Ivin®] (1944)
o ket 24 s
Xzt

SDA <}#! 3| D,L-ethionine(Sigma Chemical Co.,
USAYE A=lalddzel 52 wiv %) 200 mgkg® 3 3}5
Abstsdar o2+ ethionine Fof 4A17bAd, Fof 6417k F
23] A7 Holen $3E YHEA Zdddst TY
514 s}ic}. Ethionine 70 244|7} A5 ether® v} A
7 7h& ool Zh] x| A 2- FringsH (1969)) wHet
ZAslg o], FAREES Trglyceride-kit(Sigma Chemi
cal co., USAYS Al23l9dy SFol| 8 E5-E Libermann-
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Burchard ¥F-8-8- o]-&-5}ef &]3}¢ith.
ASES
ICRA|] A3 ol acetaminophen(35 mg/ml, 0.45 N NaOH%
pH 10.62.2 F3]) 350 mgkg2 E7H Foizla 2447k
ABE g e YA AAsto] LAY ALT, ASTR
AL CCL oA e}k 7o) kitE AFEsled &5, eyto-
chrome Py &41-2 Omura @ Sato B} (1964)] alz} &
slgdc}. 2FEA # = D-galactosamine 7Fed Al & g} E-ofl 4] 2}
T3t Akl
sulz
SD74] TR A7 F FATE 174 ENatume, Japan)ol] 17
A7) T AL 24T A fFol] W 24/1]71 EQ} 23] 4]
F, shastell ANEEted v} #ALE AAst] FAE
A8} aL, HAIWE] ascorbic acide] 2RSS sbgdc}. oF
%o]x D-galactosamine 7te] AH3E 3} 7o gapo g
) 27, £3F 6A17F B 21417k 33] A 775}
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SDA| 7 315§ ethyl ether2. vt A|7] 7 2 %5 4
Z7|7R BB Q208 Al zAAEA R 5
Zolad ol FHE2de HAZ Bo] BaA)z) & 4 2
o} ol 71 A A9 65-70%2 wo]H ArelRA] o] uf B
ol zkAake] o) njabgdatel WA el okEHol=
Sz zto] Tt 4417} Fof] AFBojslglon, o) Ky
el &F 5A A GEE 7Y AFE Foiste] AE
A} A)-E = BSP (bromosulfophthalein) &} A-8-8 =4 3}5it}.

ZAZE AT g Z9e] A E7} He IAAE
2 BSP A Al-§-2 o}g-3} o] st

i
=

AN E=(ANEA 75 -eA] 7 ol =)
~(Fo1 W 7-Z3F)x 100
Tag Al AFE%0.035

BSP Eof 4552 A4 BSPY 525 x 100

BSP A A&
BSP %o zl%.9] BSP H 5%

CCl, 2HM2 h:’ﬁH

SDA =71 gl CCl,: olive 0il(2:3 v/v %) 282 05
ml/kg bwt. S8 2 647t 7T Foigh F, 7dRA Y=
AR FES 1% CMCEAo] @EA|A CCL EFE Foq
44703 g FodF 4A] ko] CCLSY @A) 8U 7t B4 Fo
Saich bR o} 2447F Fol T2 ethyl ether o3
shol] Brdgd o 2 RE] stz AAAA A ALT
2 ASTZ|, 7R triglyceride, total protein %  hy-
droxyproline <F(Jamall 5, 1981)% &7 s}gd o, 75k
= &35k
SAHA

e A2 el 94 A
Student's t testZ A]-EL Fedowd Pgle] 0.05 vwted A

CCl, 2+ak5H

B A X5 3}R| oL MAbE Ao HAY ALTH = 20~
40 IU/L, ASTX]= 50~80 IU/L o]t}. Table Iof|4] ®i= u}
%} zre] S zTol4] ALTA = AAMEA ] v]d] o
308 Z7sked 9681110 IULR eplisls, ASTA] 4]
oF 158 Z7}g} 849+ 109 IU/LE viehAgich

AAT 671X 85 BE ¥ Adsin ZE 2ol
Al ALTA] % ASTA 2] HAlE 2d4ag vehfigle
13 PS-1 Y PS-2 B3] = SA 2T /3H,
1/8 52 2 7}3 # A8 724408 e}
D-Galactosamine 7H4

Table Mell4] B wie} Zre] D-galactosamine o35 A
U] ALT, ASTH|7} RAba = o u)s] v]$ =A Z7sledch@t
Z} 581+57 IU/L, 690+56 TUL). ©)FA Z7}8 ALT o

Table I. The preventive effect of Artemisia iwayomogi ex-
tracts on ALT and AST in CCl,-induced hepatotoxicity

Group ALT (TUL) AST (IU/L)
Control 968+ 110 849-+109

BE 644+ 55+ 922+297

EE 323+36** 404+29%*
HH 1494 14** 402+ 39%+
PS-1 1814+31%* 261+ 6%

PS-2 1304+ 11%* 294+20%*
KP 2114 18%* 49141+
Silymarin 1644 28%* 279-+24%%
UDCA 276 35%* 388+ 44+

The values are mean = S$.E.M. for 7 to 11 rats per group. Signi-
ficant difference from the control group (*p<0.05, **p<0.01).

Table II. The preventive effect of Artemisia iwayomogi ex-
tracts on ALT and AST in galaclosamine-induced hepatitis

Group ALT (IU/L) AST (IU/L)
Control 581L£57 69056
BE 9274327 1777£572
EE 408x91 418 37%*
HH 35473 535161
PS-1 319+18 2441+ 17%*
PS-2 171-F15%* 398--32%*
KP 178£17%* 340428
Silymarin 264156 464161
DDB 204 L 23%% 434 L 54*+

The values are mean+=S.E.M. for 7 to 10 rats per group. Sig-
nificant difference from the control group (**p<0.01).
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Fig. 1. The preventive effect of Artemisia iwayomogi extracts
on bile flow in ANIT-induced cholestasis. *p<0.05, **p<0.01,
difference from the control group. Values are means+S.E.M.
for 5 to 9 rats per group. CON; vehicle administration, BE;
1500 mg/kg b.wt., EE; 500 mg/kg b.wt., PS-1; 300 mg/kg b.
wt., KP; 180 mg/kg b.wt, SIL; silymarin 25 mg/kg b.owt.,
DDB; dimethyl-4,4'-dimethoxy-5,6.-5',6'-dimethylenedioxy-
biphenyl-2,2'-dicarboxylate 37.5 mg/kg b.wt.

Total Bilirubin {mg/dl)

o L
CON BE EE PS$-1 KP  SIl. DDB

Fig. 2. The preventive effect of Artemisia iwayomogi extracts
on total bilirubin in ANIT-induced cholestasis. **p<0.01,
difference from the control group. Values are means+S.E.M.
for 5 to 9 rats per group. For explanation of doses, see Fig. 1.

ASTA mz oAz}l DDB FoiT3) KP 4 PS-2
B3 Fo{FollA oA oAl AA=NAL, PS1 % EE &8
Bl ASTH o AT 994 gl oA vleheict.

ol 43} & wHA) g% APARY NG FETHES
Zhekste] o]3} A|H-L 6717 B33 HH @ PS2 2L A
2]} 47}] 2-8/(KP, PS-1, EE % BE 23)2 A}4-5}e] <f
g Aesieict.

HESA

A8 # ol 4] HEl S-S 0.24+0.03 mlhr/100 g b.wt.
o]gl. e} ANIT 5o 3 0.06+0.01 ml/hr/100 g b.wt. 2 7+
&slget. PS-1 23 Fojyelde] whEulderd 0.08+
0.00 ml/hr/100 g b.wt. 2 At F7-ol] B]s] J-2]Ad 9lA =

0.9 T

Chotic Acid {mg/hr/100g b.wt.}

EE PS5-1 KP SIL DDB

CON BE

Fig. 3. The preventive effect of Artemisia iwayomogi extracts
on cholic acid in ANIT-induced cholestasis. *p<0.05, differ-
ence from the control group. Values are means+=S.E.M. for 3
to 9 rats per group. For explanation of doses, see Fig. 1.

7V8l9d 21}, DDB Fof el A= 2.3]3 SANETH o} 7
zetedeh(Fig. 1). B Zbilirbin®) = G AF3 7] o4 044
+0.08 mg/dlo]§).01}, ANIT Fod3 7.01-0.26 mg/dlZ
Z7}steic}. Silymarin, DDBS} PS-1 338 Fof & & o]
Zbilimbinx]7} 22t 518404, 538+02 T 482+0.54
mg/dlZ AT vste |Ag FaE epldet
(Fig. 2). #& cholic acidske A48 F oA 1.21+0.05
me/hr/100 g b.wt.o] .S}, ANIT 0% 0.44-0.04 mg/ht/
100 g bwt.2 7+43kdc). PS-1 83 Fojfd] glojals
0.66+0.06 mg/hr/100 g b.wt=E 4] ANIT 2ol 2 a3} gy
cholic acideFe] 7kE olA|shel 01}, DDB =678 o
W cholic acideFo] 0.2740.03 mg/hr/100 g bwt. 32 -2-A1 )
270 B]3) 2318 7 ofe] 7325 5ick(Fig. 3).
x| gzt

Arkg A el by ZEcholesterol2 3.94+0.13 mg/g
livere]1} ethionine-2 Fo{gF & 4.63+0.51 mg/g liver2 &
7}atedc). Silymarin @ BE 53 Fof72] ZFcholesterolz
& 77} 3.45+0.18 & 3.37+0.21 mgle liver® S )=
o ¥ld) oA ol AaFE dehiol o, PS-1 128 £
Fol| A 4.87+0.21 mg/g liver® AN 2T 713y &
cholesterol®k ¥} ©3)3 =& 4|2 ehloichFig. 4).
AAEFH Y 7k EX)AeE 414419 mg/g liver®
ethionine 0% 70.8+5.9 mg/g liver2 Z7}3}4 2}, si-
lymarin Foe) s §944 A FbE dAsige,
DDB % RE §lal 553 FolFod= 24N
T} wlwsle] o4& Sivh(Fig. 5). AA4RF ] 7R
ZAJx)v}ake 13.0+1.0 mg/g liver2 cthionine F-o3 22.9
+1.6 mg/g liverZ F7}515c}. KP 28 SoffS v| 23
Ao} BB FolTold SHM T} vl Tk R £
Awpeps) ol sl 2714 S hehielchFie. 5).
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Fig. 4. The preventive effect of Artemisia iwayomogi extracts
on lolal cholesterol in ethionine-induced fatty liver. *p<0.05,
difference from the control group. Values are means+=S.EM.
for 5 rats per group. For explanation of doses, see Fig. 1.

mg/g liver
90 =~

EEREER Total Lipid
I Triglyceride
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Fig. 5. The preventive effect of Arfemisia iwayomogi extracts
on total lipid and triglyceride in ethionine-induced fatty liver.
*p<0.03, **p<0.01, difference from the control group. Values
are means-S.E.M. for 5 rats per group. For explanation of
doses, see Fig. 1.

GSEE

Fig. 60l|4] ¥ ule} 2ro] acetaminophen Fof ¥ wh-$-2
9 ¥ ALT o ASTA= 727k 38961363 UL
4381+248 TULE =7 Zrlslde). PS-1 B8 I sily-
marin =¢J7-2] ALT % ASTH= A =79 12~2/3
zo @ 7h4asle] 01}, DDB FofFollA)s ALTH| 7} 4680+
951 IULE. SAdhzTel vl 2358 Frlsisich =i
ASTx]e g9le] KP 2 EE £8 Foj7-& AN ET] v]3}
o 12~1/3 $Fo.2 velydeh 714 microsome & 52A)9] 3]
1}al cytochrome Pusp®] -3 223 25} SAJ ) 27(0.65+
0.05 nmol/mg protein)s} B T3to] TE A A T4 F
oA 9l Z715 velwl.erd 53] silymarin Foell A&
o A zTe] oF 4] SE 2 Z7EIIcHFig. 7).
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Fig. 6. The preventive effect of Artemisia iwayomogi extracts
on ALT and AST in acetaminophen-induced hepalotoxicity.
**p<0.01, difference from the control group. Values are
means +=S.E.M. for 5 to 10 rats per group. For explanation of
doses, see Fig. 1.
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Fig. 7. The preventive effect of Artemisia iwayomogi extracts
on cytochrome P, in acetaminophen-induced hepatotoxicity.
**p<0.01, difference from the control group. Values arc
means +S.E.M. for 5 to 10 rats per group. For explanation of
doses, see Fig. 1.
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Table III. The preventive effect of Artemisia iwayomogi ex-
tracts on relative organ weights and ascorbate in stressed rats

Spleen Weight Adrenal Weight Ascorbic Acid

Group (116/100 g b.wt.) (mg/100 g b.wt.) (mg/100 g ad.wi)
Control  189+15 19.8+1.1 102+5.0

BE 240+27 18.8+1.4 101+2.8

EE 3624 55* 21.7+14 104+5.1

PS-1 293420%* 246406  125+5.4%
KP 232421 23.4+1.4 113+8.7
Silymarin 240421 18.1+17 99-+4.9
DDB 227+33 225405 97-£4.2

The values are mean+=S.E.M. for 7 to 12 rats per group. Sig-
nificant difference from the control group (**p<0.01).

EDT

45 A

ErrErE Regeneration rate
W BSP retention rate

30

CON BE EE FS-1 KP SIL LDB

Fig. 8. The preventive effect of Artemisia iwayomogi extracts
on regeneration rate and BSP retention rate in hepatectomized
rats. *p<0.05, **p<0.01, difference from the control group. Values
are means=+S.E.M. for 5 to 10 rats per group. For explanation
of doses, see Fig. 1.

F Bejd o] {904 gl #4aE ek
CCl, T ZHESH

CCLe| ¥HE-FojA] & ofBRof oy AF7hav) o}
et o), PS-1 B8 FojfeAe olelte AF4aE
QA 8l A S etdn). AST Al AR
o vlslte] Frlshs A e Jehldle ol ATt
Qg Zlo B AR, AF ZHAFA sl g
T Bladte] fo44 gle FFAAE ebd e ¢l
A tH(Table IV). R ALT ¢ AST 42 A2
v]3Z3}e] silymarin, DDB % PS-1 ¥3] SofFollA 1/3~2/
3 58] Fo3t #Z44F Jeblgl e, EE € BE 23 %
oLl A= ALT Bl gleiAvt SN ZETH B3}
°F 13 559 Zag JehsichFig. 9). k2 FAA
g3} gulne) of ¥4 PS-1 Y BE 23 RoiFL &
Az v @dte] oA ol FAAE vehiigl o,
HdHEE ALE silymarin B DDB {72 SAHE
T3 ¥5F g Vel o, oivteprh 2k 3R

Table IV. The preventive effect of Artemisia iwayomogi ex-
tracts on body weight change and liver weight in chronically
CCly-intoxicated rats

Body Weight Chapgé

Liver Weight

Group (®) (g/100 g b.wt.)
Control -14.3+8.3 5.09+0.29
BE 7.9+6.6 5.19+0.20
EE 7.249.1 5.79+£0.30
PS-1 0.84+7.6 5.05+0.20
KP -16.316.2 4.76+0.17
Silymarin -13.6+7.7 4.81+0.19
DDB -12.2£12.0 4.77+£0.28

The values are mean+ S.E.M. for 7 to 12 rats per group.
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Fig. 9. The preventive effect of Artemisia iwayomogi extracts
on ALT and AST in chronically CCl-intoxicated rats. **p<0.01,
difference from the control group. Values are means*S.EM.
for 5 to 10 rats per group. For explanation of doses, see Fig. 1.

Table V. The preventive effect of Artemisia iwayomogi ex-
tracts on triglyceride, protein and hydroxyproline in chronically
CCl-intoxicated rats

Group Triglyceride Protein Hydroxyproline
(mg/g liver)  (mg/g liver) (ng/g liver)
Control 56.1+4.5 85.6+44 113427
BE 34.2432% 60.1+4.1** 87£18
EE 394185 54.3+£4.5%* 112120
PS-1 33.2L£3.5%* 64.01+2.3%* 1011418
KP 534451 84.8+45 82£10
Silymarin 72.0£14.9 90.3+6.4 112125
DDB 38.7+8.2 83.6+4.0 88L25

The values are mean+SEM. for 5 to 10 rats per group. Sig-
nificant difference from the control group (**p<0.01).
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