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Abstract — Artemisia princeps PAMPANINI has been used in traditional medicine of the treatment of inflammatory, liver dys-
function and order disorder in the far east countries including Korea. The present study was carried out to investigate the hepato-
protective effects of ethanol extract of Artemisia princeps (AP) and its fermented agents (AP-F) by lactic acid bacteria derived
from human intestinal bacteria on liver injured rat induced by CCl, and d-galactosamine. Hepatoprotective activity was mon-
itored by estimating serum ALT, AST, ALP, LDH, superoxide dismutase (SOD), glutathione redeuctase (GR) and glutathione
peroxidase (Gpx) activities in the liver injured by hepatotoxin. Pretreating rats with AP or AP-F at the same dosage regimen
significantly suppressed the acute elevation of serum transaminase, ALP, LDH and GR activities, and significantly increased
the lowering of blood SOD and GR activites induced by hepatoxin. Based on these findings, it is presumed that AP and AP-
F may have the hepatoprotective effect on CCl, and d-galactosamine-induced hepatotoxicity rat.
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Table 1. Effect of Artemisia princeps (AP) and Its Fermented
Agents (AP-F) by Lactic Acid Bacteria on ~-BHP-induced
HepG2 cells

Groups Protection (%)
Concentration (ug/ml) AP AP-F
12.5 14.3 14.3
25.0 20.0 62.9
50.0 25.7 57.1

AP:80% Ethanol extract of Artemisia princeps PAMPANINI
AP-F:Fermented agents of 80% ethanol extract of Artemisia
princeps by lactic acid bacteria.

125 kits AFE-3}od Cobas Mira PlusZ =% 3133t}
SAXME| - BE dAA7= B+ FFAHE HERAS]

o, A5 EAL Student’s t-testS ©]-&3t] p<0.05 T

olA freldS AA AT

In vitrodllM HepG2 celle] t-BHP S0 CHEt 255
o - 7Hgel] B3 7SS AESIIAL in vitrool4] human
hepatoma cell line?] HepG2 cellS ©]-83}93 fert-butylhy-
droperoxide(+-BHP) X2 f1te MZ=Ao e Hag
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Table II. Effects of Artemisia princeps (AP) and Its Fermented Agents (AP-F) by Lactic Acid Bacteria on Serum Transaminase
(AST & ALT), Alkaline Phosphatase (ALP) and Lactic Dehydrogenase (LDH) Activities in CCl,-induced Experimental Liver

Injured Rats

Dose Serum enzyme activities (IU/L)
Groups
(mg/kg, p.o.) AST ALT ALP LDH
Normal _ 88.3+12.9Y 29.0+1.1% 357.54+21.8" 285.0+46.5"
) ) ) =)
Control B 530.0 £54.2" 303.3+32.2" 598.3 +23.4" 996.7+51.0"
(83.3) (90.4) (40.3) (71.4)
AP 100 4433+32.7 276.7+22.2 577.5+24.3 816.7+91.3*
(19.6) 9.7) (8.7) (25.3)
AP 400 4033+41.4 226.7+27.5% 539.2+16.5 666.7 +85.7*
(28.7) (27.9) (4.67) (46.4)
AP-F 100 206.7 £23.1*** 116.7+20.7* 586.7+49.4 416.7 45 4%
(73.2) (42.5) (4.8) (81.5)
AP-F 400 180.0 £21 2%k 83.3 +24.9%* 519.2+27.4% 316.7 +13.2%%x
(79.2) (80.2) (32.9) (95.6)
Silvmarin 25 326.7+31.3%* 186.7 +28.7* 487.5+30.7* 636.7 +69.6%*
y (46.0) (42.5) (46.0) (50.6)

a);Mean=Standard error of 6 rats.
AP:80% Ethanol extract of Artemisia princeps PAMPANINI.

AP-F:Fermented agents of 80% ethanol extract of Arfemisia princeps by lactic acid bacteria.

#; Statistically significant compared with normal data (###:p<0.001)

*; Statistically significant compared with control data (*:p<0.05, **:p<0.01 and ***:p<0.001)
Parenthesis values are % of protection that is calculated as 100 (values of CCl, control-values of sample)/(values of CCl,

control-values of normal).
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Table I1I. Effects of Artemisia princeps (AP) and Its Fermented Agents (AP-F) by Lactic Acid Bacteria on Blood Superoxide
dismutase (SOD), Glutathione Reductase (GR) and Glutathione Peroxidase (Gpx) Activities in CCl,-induced Experimental

Liver Injured Rats

Groups Dose N.O' of Blood Enzyme activities(U/g Hb)
(mg/kg, p.o.) animals
SOD GR Gpx
Normal j 6 1,670+48.7Y 30.8+1.17 875.9+27.7"
) ) )
1,519420.7 187.2+5.3" 757.5+15.6™
Control - 6
(9.0) (507.6) (13.5)
1,532+17.6 181.6+11.5 785.6+18.4
AP 100 6 (8.6) (3.6) (23.8)
1,598 +25.9* 159.0+10.8% 821.4+25.4%
AP 400 6 (52.9) (18.0) (54.0)
1,554+51.9 119.3+16.2%* 816.3+26.4
AP-F 100 6 (4.8) (43.4) (49.7)
1,638 +30.3* 102.6 4 17.3%%* 846.6+ 15.7%*
AP-F 400 6 (79.0) (54.1) (75.3)
Silvmarin 55 p 1,619+ 16.9%* 153.3 +4.4%%* 845.0+ 13, 1%%*
Y (66.5) @1.7) (73.9)

a);Mean=Standard error of 6 rats.
AP:80% Ethanol extract of Artemisia princeps PAMPANINI.

AP-F:Fermented agents of 80% ethanol extract of Artemisia princeps by lactic acid bacteria.

#; Statistically significant compared with normal data (#:p<0.05, ##:p<0.01 and ##:p<0.001)

*; Statistically significant compared with control data (*:p<0.05, **:p<0.01 and ***:p<0.001)

Parenthesis values are % of protection that is calculated as 100 (values of CCIl, control-values of sample)/(values of CCl,

control-values of normal).
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Table IV. Effects of Artemisia princeps (AP) and Its Fermented Agents (AP-F) by Lactic Acid Bacteria on Serum
Transaminase (AST & ALT), Alkaline Phosphatase (ALP) and Lactic Dehydrogenase (LDH) Activities in d-Galactosamine-

induced Experimental Liver Injured Rats

Dose Serum enzyme activities(IU/L)
Groups
(mg/kg, p.o.) AST ALT ALP LDH
Normal ~ 77.5+4.7 27.8+2.1 350.8+12.5" 2442+16.2"
) ) ) )
Control ~ 4,587+318.8"  4,6431428.0" 750.0+£57.3"  5300+377.2"
(5.818) (16,582) (113.8) (2,071)
AP 100 3473£196.3%%  2,853+216.5%% 4733420 8%** 4,590+£106.7
(24.7) (38.8) (69.3) (14.0)
AP 400 2,870+331.7%%  2,190+206.3%** 437.5+69.0%*  3,517+135.5%%*
(38.1) (53.2) (78.3) (35.3)
4,517+434.2 4,303+461.1 695.0+44.8 4,933+335.2
AP-F 100 (1.6) (7.4) 4.8) (7.3)
APF 400 3,740 £524.2 3,450 £244.4* 569.2+49.5% 4203 +£221.4*
(18.8) (25.9) (45.3) 21.7)
Silvmarin ’s 3,660 +324.3* 2,900+278.5%* 665.0+52.9 3,310+317.3%*
v (20.6) (43.8) (21.3) (39.4)

a); Meanz Standard error of 6 rats.
AP:80% Ethanol extract of Artemisia princeps PAMPANINI

AP-F:Fermented agents of 80% ethanol extract of Arfemisia princeps by lactic acid bacteria.

#; Statistically significant compared with normal data (###:p<0.001)

*; Statistically significant compared with control data (*:p<0.05, **:p<0.01 and ***:p<0.001)
Parenthesis values are % of protection that is calculated as 100 (values of d-galactosamine control-values of sample)/(values of

d-galactosamine control-values of normal).
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oL}, AP-F Aol M & 119.3+16.2 Unit/lg HbE T
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Table V. Effects of Artemisia princeps (AP) and Its Fermented Agents (AP-F) by Lactic Acid Bacteria on Blood Superoxide
dismutase (SOD), Glutathione Reductase (GR) and Glutathione Peroxidase (Gpx) Activities in d-Galactosamine-induced

Experimental Liver Injured Rats

G Dose No. of Blood Enzyme activities(U/g Hb)
TOUu .
Ps (mg/kg, p.o.) animals SOD GR Gpx
p
2,218+73.4" 33.3+2.0Y 785.2+20.2"
Normal - 6
) ) )
1,938 +24.1% 169.9+13.1" 701.5+16.6™
Control - 6
(12.6) (410.1) (10.7)
1,976 +30.4 140.9+24.0 758.7+14.5%
AP 100 6 (13.6) (21.2) (68.3)
2,127+71.9% 113.8£5.0%** 778.3 +14.9%*
AP 400 6 (40.5) (41.0) (91.8)
2,033+76.5 89.7+8.8**x* 709.7+7.6
AP-F 100 6 (34.0) (58.7) 9.8)
2,068 +44.0% 55349, 0%*x* 754.7 +7.2%*
AP-F 400 6 (46.4) (83.9) (63.5)
Silvmarin 55 6 2,060 +47.8* 101.2 4+ 13.2%%x 784.5+6.8%%*
ym (43.5) (50.3) (99.2)

a);Mean*Standard error of 6 rats.
AP:80% Ethanol extract of Artemisia princeps PAMPANINI.

AP-F:Fermented agents of 80% ethanol extract of Artemisia princeps by lactic acid bacteria.

#; Statistically significant compared with normal data (#:p<0.05, ##:p<0.01 and ##:p<0.001)

*; Statistically significant compared with control data (*:p<0.05, **:p<0.01 and ***:p<0.001)

Parenthesis values are % of protection that is calculated as 100 (values of d-galactosamine control-values of sample)/(values of

d-galactosamine control-values of normal).

wollxl= Z47F 3,5174135.5 IU/LSE 4,203+2214 IU/LE d-
galactosamine *]X] )zl H]3}] p<0.0013} p<0.059]
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F) 83}& Table Vol A3t} 31F ) d-galactosamineS
] xshH %2 SOD % Gpx 484 =+ d-galactosa-
mine H]*X] “g7d<tel] Hlatd frolakAl ZAaEm, GR B4
= o S7HE S & o AATh

Hol F SOD §428dL A AP 2 AP-F 400 mg/kg
Fojqto| A= 2+ 2,127+71.9 Unit/g Hb S} 2,068 +44.0
Unit/g HbZ d-galactosamine *X] thzzoll B]3lo] p<0.05
o] fojgt AaoAaAE #HFT F U, AFe
100 mg/kg A A|2olM e tha A= B Holv
oJxf= it

TSk GR 484 AN AP 2 AP-F 400 mg/kg #X]

=2 747} 113.8+5.0 Unit/g Hb} 55.3+9.0 Unit/g HbZ d-
galactosamine %] %] thxol] H]sle] p<0.0012] F2)&k A
SIA ZIE Jepfdh 3 AE%E 100 mgkg A x|
oA AP HA|w-2 HUhE P PIAA] K32, AP-
F 2 ] ol A& 89.7+8.8 Unit/g HbE T 2ol H] 3l
p<0.0019] FoJgt sl aE epITh 225, Gpx
a2 A AP 2 AP-F 400 mgkg ] X2 247}
778.3+14.9 Unit/g Hb<} 754.7+7.2 Unit/g HbZ d-galac-
tosamine * x| B]3}] p<0.012] F2]ek ZHAadA| a3}
= YeRIEE. AP AE%E 100 mg/kg XS 758.7+14.5
Unit/g HbE tZ<tol] Blsle] p<0.059] frogh 7hAaoiAa
5 JERNISL, AP-F 100 mg/kg X X|sellA= Thas 94|
AN71E &S Holu BAH g foai= it )
ZoF= silymarin 25 mg/kg FoltoM = 9 F SOD, GR
9 Gpx A= x| vt folg MM adE
A AU

i~
WAL 715, BF 5 AFH 540 olsto] Aojel &
A= glow, s o 5220 Stz o

A
RE AR, AFcledo e o

T
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o= oM E de] $8HI . AdERNE 7154
< A AofokE i sl #3 A= e ATt
Y=L glom, dnbzor HA=2RH ey 4
< Sl AqteEd s Fsks A7 FE ol R it
3t Zefolls AAE S EEsiEr oy A=dt
He Bt Mz gy &4do] st 3t
FEZ A AZL ALANE ek A7t 843t

webs, Askas SR sto] Algre] ARl ES o8-
st a7l e Askes S-S Ad HAE e
A= st AF A stekA 2 d-galactosamine> Z2 53
B 7o it »eayE HESIITH

Askee] dae Al ArAEE S E 2T A
o AFQ KH-525 4575 ol &siion, sl oes &
Z=°l KH-525 #F5 o]4ste] 2aAIR v $471x
3 AL BEgshow P

A in vitrool M D EAFSKERS] T ZR S g S A ES
32A} human hepatoma cell?] HepG2 cellS ©]-8-3} 3 th.
HepG2 cells 7M1 EZ Q] tert-butylhydroperoxide(--BHP)
AR 2 ke AlEsAdel thet Zske 9 warisiked] B
STaE HESH vl 25 ug/ml oA Earsire] oF 3
Hi7EA] B8 o] S7HES o 7 UMY FEEE S
YERHA] eFdTh.

S AT SAFEEA AMESRA, oS,
d-galactosamine, ethionine, aflatoxin, chloroform, o-
naphthylisothiocyanate(ANIT) 5©] ©]&=3 St} o] oF
2 Aoz Aol oFEthAta sl Fol oJate] &
AEdR o] 12 sy gEtiAPEel] ol o5t
PEE Zeeke Aow delA Y dm 7k
o] AxEE &4 7toezHE oz WEH=
transaminase(ALT & AST), alkaline phosphatase(ALP), lactic
dehydrogenase(LDH) 52 4TS 243l Hrlsia
A

sk 9 g7
74 S dske AR dER AdseAas
AEAR st gFe] A-Foste] HHRd-S 2/dskel
o At A s AUZ §FW cytochrome P450 TAL
aaAel ot 00CLE JAAY A dHitskE do
7w ol Ay FHATS FATEA 1
A% 3 A (centrilobular necrosis), THAEAd A, A
A 5L oA 5 dodle Aoz duA ik

ZAsks 9 Hg ks s ARostal AldsEaE T
sto] o] 7MLl RS 8 aE 50 ST ES A
H2 FGrreeh 3wl AEE AMEEE ALT, AST
T BASNEE ISP Qg 7HMES] Aol hx
zle] w7} ol wet ool WEEo] aATYET}

FESIRe] 798 BB EDE W7eTA
7=
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Z7behe ZAow geiA Ik weEbd, Algslekanke A
A8 izt WA A] g3l Histe] €3 F ALT AST,
ALP 3! LDH 828457} FofoiA 7k e 7
315 400 mg/kg FololM= ALT ¥ LDH S48 =0
st p<0.059] froldh Al gzt QI =y AST %
ALP 8484 %0 deire des JANTE S B
Ak, ko] el wa7skE 400 mg/kg Folwollil= AST,
ALT, ALP ¥ LDH EAFHEE o)A AsAAzle]
QAHNL, Hello] GFejE4 o= Yeistt

Mg olgste AEAlE A ARl A
He AU ZolEZAQ] free radicalo] FH 2ol B H4AS
7EAl FaL e S Hhg4do] T reactive oxygen species
(ROS)?! superoxide radical anion, hydrogen peroxide,
hydroxyl radical ‘5°] &2 02 AASHA o] AAC] %
NeEd=2 FHHE Z2oR defA St} o9 2 E4E
W41 281 olelell UV, oone, 8719, Alaistets 53
72 9jte] A5 e s AT welA, oxygen
speciess A AAY TS JAA 7= AW mechanism
S 2AM #Fdte @42 A superoxide dismutase(SOD),
catalase, glutathione peroxidase(Gpx), glutathione S-trans-
ferase(GST) 5o] &¢&A Qth* o5 &4 E oxygen
speciesE B 7| AV AATLZHN HAsIRES-S &
ANA 2HES 52 Wolshe Aol e A= 4y
A Ak

wrEhA], kst g ot AEE dF ' 491 superoxide
dismutase(SOD), glutathione reductase(GR) 2 glutathione
peroxidase(Gpx) 4N =E 431} L 23 AKAs)H
Eanke A X e 2] SOD ¥ Gpx 84T EE A}
Hspeka HIAA] Al vlste] frefsiAl AskEAAL, GR
BRBYEE Folsi S7HS & 4 ik 9 7ol
3K 400 mg/kg A X2 SOD, GR 2 Gpx 484 =
5 717} 52.9%, 18.0% B 54.0%°] Fjg M gHE U
ERAQITE. )1, R dBke 400 mg/kg A X2lE SOD,
GR ¥ Gpx E42ZAHEE 7M7) 79.0%, 54.1% 2 753%°]
frolgh i &3t AT

el rEE R ov| g 2 RNASH Thld 94
< JANTI= S22 Hlelg 2 1Hdt AR FEe] 2E
MEIAE Lo7]= 529 d-galactosamineS ©]-831] 7F
A Welmd SEN zhge R s ae-g AEsh
1 A3} d-galactosamine¥t A X|§F thZ WX 2] A/dt
o usle] P& F AST, ALT, ALP ¥ LDH S48 ES
frolaiAl dsAliezA e frdEs & 5 AT
AN sl 9 Hg7FslE 400 mgkg A XA = 2t
W8] (g2 =43 AST, ALT, ALP ¥ LDH & 434
o] S sl AR el A=A 22, @

k8t 4291 SOD, GR 2 Gpx T4 =0l tial

12 kr
o

=
S
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A] d-galactosamine A X] T2t H| X 2] A gl v]sl
frofgh Wtk A = dlen, do sk g dark
318 ZH7F 400 mg/kg A x| toll A= Tkl Hste] 4]
gk WA BT I = AT

o] AAAAZTE e B ke ikt daE
ol whg7isle 717k AlAslEkA 2 d-galactosamine #]X]
2 i 7Pgs)] el RdsEdA feolg fd et Q1
AERAL, olefg ake] U= AkSHA stressol] thgh Wo]
2 &) 7101k AR AlEH

4 E

7SS O ZRE] A oloRE AlaA] B E s A
Tl U3EOZ in vitroolA human hepatoma cell®] HepG2
cellll tigk RS a 39} jn vivooll A AP sleba 2 d-galac-
tosamine & 7H4el WelRd IFHE Algsle] 7wl
e 7sine] 7R S e s HrkeIsith 2 A3 HepG2
cell®] +~BHPol| theh Al E=A W5 gatel Aldsieba 2 d-
galactosamine ] x| = f-E 7Hgs)] A F oA EF F
transaminase(AST & ALT) ¥ lactic dehydrogenase &A%
Aol tiste] folgt AsAAaHrt P EJS T3k E
o ZF ﬂ”i‘ri/\‘ﬂ superoxide dismutase, glutathione
reductase 2 glutathlone peroxidase SAEE F2sH| 714

A7l &7 8= AT kA Asks FAFEE 9
o] FZE9] okt waEQl wasee 7] Hea
It Ae AR AlgEHY, (Wl RS 758 =4E 7]
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