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Abstract — Hepatoprotective activity of methanol extract of Angelica tenuissima Nakai on the CCl,-induced
hepatotoxicity was investigated. To elucidate the hepatoprotective activity and free radical scavenging effect,
we examined alanine aminotransferase (ALT), aspartate aminotransferase (AST), albumin, total protein, cho-
lesterol, malondialdelhyde (MDA) levels in serum and activitics ol superoxide dismutase (SOD), catalase
(CAT) in hepatic tissue as compared with those of carbon tetrachloride-induced rats. The action mechanism
also has been estimated by quantative analysis of cytochrome P450 (CYP), NADPH-CYP reductase for phase
I metabolism and glutathion (GSH), glutathion S-transferase (GST) level for phase IT metabolsim. Treatment of
Angelica tenuissima methanol extract significantly lowered the levels of alanine aminotransferase and aspar-
tate aminotransferase. In addition, the levels of cholesterol, triglyceride, MDA, CAT were decreased, and SOD
was activated. This result indicates that the hepatoprotective cffect of Angelica tenuissima methanol extract on
the CCl4-induced hepatotoxicity would be originated from reduction of the NADPH-CYP reductase, GSH and
the enhancement of the activities of GST, CYP.

Key words [ Angelica tenuissima, hepatoprotective effect, lipid peroxydation, free radical scavenger
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53] @% %‘ GSTS] &4 54 A7 &4 ¥l
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1994).

CCl= phase I 2F& WA B4 5 cytochrome P4507F
NADPH-cytochrome P450 reductaseel] 2} 84} trichloro-
methyl radicals2} trichloromethyl peroxy radicals ( - OOCCly)
£ A 3led AMEe] A &gl polyenoic fatty acid?]
methyl carbong A A X ZAZ}ALEE of7]5le] 7HA|E
A JoglvkMcCay &, 1984; Butler % 1990). 3t
o]2] radicals® microsome ?I/‘JC’] B3} 7<] -4} ﬁéﬂ-}
methylene 2 @& FA 8] oFE Al B4 A
FAL AsA T el 2] g4 X WAL ?4_9—7]“%
lipoprotein®] A= frelE AdslA g5k Au HH
2 of7) gk i, 1982).

#AN (dngelica tenuissima, Nakaiye X1, u]74, AFHF,
Edl3kel2lalE &l AbS “’]—(Umbelhferae)oﬂ &ale Tl
A =Eal T—E-C’] T2 A sled Az Ao ST
1984). mE-2 ejjet DAkl ST, wak Ak

= AT T 3 A, 1962).

R Aule ozl npasta w-ge] 23 Fe] gk
AF S8, Asle] g Al FFE w2¥
L 2H @@=, 1989) 4, +F, AE, FFEE el
o kg 20 9 agich givsle A9 wErs 5
$51 oAl AL AT B opIe TEY B ¥4l
W, HRleE 237} gleh(abedal 5, 1993).

Bl = glEe] 9240 FAbe] ﬁ-"]‘ﬂ‘ sl 2
g}sle] methanols=&5 0] CClLE Z%E Z7h&Ale] v
AT 2EEHAE UKL 2 AAE AIHIA
ok & J1Eo| Zhddabe] m|XE AgS H7| ¢35}
ol Qgshy BEAHoF ALTY ASTEA, albumin®,
TP2, cholesterol®F2 =4 elaL, zkEAe] mlX&
P& 17 Astd TGH, AR AASE FHS A5
gt R A pAakste)] wjx]E od ¥k} free radical sca-
venging =84 #Hl37] #8l malondialdehyde
(MDA)?] %3} superoxide dismutase (SOD) A4 X
9 catalase (CAT) ZA =2 &3 5190}

=3 wRe) A R Eae] |AE w7 S
phase 1 WAlel]l s} cytochrome P450 (CYP),
NADPH-CYP reductaseZAd 3} phase T Afel] Zhedd}i=
glutathion (GSH) &k, GST 42 &89t

Alek gl 717]
Carbon tetrachloride

(Duksan pharmaceutical Co.,
Korea), ALT kit, AST kit, total bilirubin kit, albumin kit,

TP kit, cholesterol kit, TG kit (Yeongdong phanmaceutical
Co., Korea), Tris-acetate, EDTA, Tris base, glycerol, folm
clocalteow’s phenol, bovine serum albumin, thiobarbituric
acid, 1,1,3,3-tetracthoxypropane, xanthine, cytochrome c,
xanthine oxidase, NADPH, sodium dithionite, cumenc
hydroperoxide, hydrogen peroxide, 1-chloro-2,4-dinitroben-
zene (CDNB), GSH, 5,5-dithio-bis-2-nitorbenzoic acid
(DTNB)(Sigma chemical Co., St. Louis, MO, USA), 7]&}
Ak W 2% go1e AR 5F AkE ks 7]
712 ] High speed centrifuge (DuPont Sorvall instrument,
Model RC 5C), ice maker (Welbilt Co. USA), micro-
pipette (Gilson medical electronics, France), UV-spectro-
photometer (Hewlett Packard HP 8452A Diode-Array),
ultracentrifuge (Beckman Co., Lid. L-80), tissue tearor
(Biospec products, Inc. Model 985-370) % cvaporator
(Eyelay2 AH&-3}s3 o),
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IR g %L‘E,T?;oﬂ w2} 1,000 mgkgs G880
gdesled 3U2k AFF Sk CCLE com oild
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qg A st
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ool R4,
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ZI=E & cholesterol % triglyceride £H

U FHF Fol 24X7 F HEY E2A F 4FE
#|3led phosphate buffer (pH 7)ell €2 187+ g &
10% liver homogenateS TS triglyceride kitZ ©]&-
Sed $asiah

Microsome % cytosol 22|

o FHF Fo 2442 F HE3 23S A=Y
$2 A AET F 3w %9 0.1 M Trs-KCl buffer
(0.1M Tris acetate, 0.1 M KCI, 1mM EDTA, pH 74
with Tris base)Z- 7FS}L osterizer blender® o]-&3le] &
2% Raslhel. E48 =32 high speed centrifuge®
8,000 gl 30 105,000 gl A 9057 2=9AEE|AA
Al eytosols HE|FGEt ARGl cytosol- # 3}
a2 ZAeQl microsomed 0.IM sodium pyropho-
sphate buffer (0.1 M sodium pyrophosphate2} 1mM
EDTA)N A A &3}baled 144,000 goll M 6087F oA 24
AlFElEke] A A3 F microsomes Y DolA mi-
crosome2 50mM Tris acetate buffer (50mM Tris
acetate, 20% glycerol, pH 7.4 with Tris base)ell A]E-AFA]

71 F 53] A7) A7EA] —70eCel A Bakshol vt
BE ZARZ 4°C o3l A A A sk o}

s
Joe JE

SE:
A% microsome 2 cytosol 0.6mlell 0.5 ml Lowry
complex (0.2ml 4% sodium potassium tartarate, 0.2 ml
2% copper sulfate®} 10.0ml®] 4% sodium bicarbonate/
0.2 N sodium hydroxide &85 A}4 ZAo] =235 &
ME shata AGsA EFEC 158 F 0.1ml1e
folin ciocalteow’s phenol A]2F-& 7}513L ZA] 42 % 30
2 9251, 750 nmell M FEEE SA st Wi
¥ %=% bovine serum albuming A}-8-3le] THE standard
curve 2 €] A chLowry 5, 1951).

XEIREEE &0l Ojxs g

Microsome 0.5mlel 1% H,P0O,, 0.67% thiobarbituric
acid Al9F& 78t F- 950Cel| A 4587} Aekgt F A2z}
2] F2elal butanol 4.0 miE 7hefA Alwk FE2E F A
Al Fel8te] butanol 2 F 3 535 nme} 520 nmel M F
g ZAsgT BN 2= 1 1, 3, 3-tetracthoxy-
propanes AFE-8Fed Z Ao A12] malondialdehyde 48412
< AAEAL ©] & nmol/mg protein® 2 L} 4 oh(Uchi-
yama®} Mihara, 1978).

Superoxide dismutase EM0] 0|X|= L&
Xanthine®] xanthine oxidaseol] 213 uric acid=®. %32

o] A== superoxide anione] A& == cytoch-
rome ¢S FYUAA A2 WA ¥ cytoch-
rome coll 28] 550nme] FHE7} STk o] o
superoxide dismutase”} &3 &2 A% superoxide anion
< hydrogen peroxide® FZA|7| 22 superoxide anion®]
cytochrome ¢Z slE 28-S AFEct. whelA
cytochrome ¢9] & zt4-o] A He s 578l
SOD #4 =% FAslgeh 20mLe] E3H-4-<4(5 umol
xanthine, 2 umol cytochrome ¢, 0.1 mM EDTA, 50 mM
Tris-HCl buffer, pH 7.8)2 cuvettes] 2= 3 20uL9]
cytosols A7bsled 1287 JFAHS ARG &
0.1 mM EDTA-&%o] ¢F 0.2 U/mLe] xanthine oxidaseZ-
Fishe 49 30uLE FUsled ube-E AlRpERE FA
o 550 nmell A FF= F7F £EF FA ] BHERE
AAstdet. o] W] cytochrome ¢ FAFEFHRAFE
21 mMlem ™' 2 $HAbsle] A AFSE T (Fridovich, 1995).

Catalase 40| OJX]= A&k

A EPEATE 240 nme| A &Y ER s JehiER
catalased] &]sjM AFFHE FHAabepi o] k2 spectro-
photometerZS o] &-sle] 24319t 7]2 (3 mL (25 mM
H,0, in 50 mM phosphate buffer, pH7.0)2 cuvetteo] g
2 F 20uL2] cytosolZ H7F8le] ZA] 240 nmel A F
FE 2t £52F FAsl) BYEE AAdACT o 4
o] HArsle4e] EEFA T A0M lom 2 3HALSH]
Al 2bst T Aebi, 1974).

Phase ICHA}

Cytochrome P450 573

Microsome= ¥ &HaFo] |~2mgmle] H=F 0.1M
phosphate buffer (pH 7.4)] HgAlzivt et £AS
semi-microcuvette?] 1ml¥ o] reference cell® sample
cell2 FL 4% sodium dithioniteZ 7t cellel]l 718k F
400~500 nmel| A} 7] EAd-& Ast . Sample cello] CO7]
AE 1 bubble/sec?] £=E 147 bubblingA]Z] F A
400~500 nmel] 4] cytochrome P430-CO binding complex2]
F45F A9 Cytochrome P450-2> cytochrome
P450-CO complex 34 AF2] z+zk 450 nme} 490 nm A}
o8] FA% o]z AAlslg e, oju] EXEFRATE
9] mMlem™l 2 BALEte]  AlAFE}GI THOmura®l  Sato,
1964).

NADPH-CYP reductase EME S

Microsome®l| 300 umol potassium phosphate (pH 7.7
40 nmol cytochrome ¢& F8l= 2|FH g 1 mLe] Hb
ol 0.1 umol NADPHE #7}8be] ul-g-& Alzbgha}
Alell 44 550 nmel| A 182 FRHE ZUMEREE &7
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o BAEE ARSI "] w wk-E-2 30°Cef|A] AlA]3}
92 cytochrome c2] FU4== A 550 nmel|A] 3
A FBA 55 z1mM—1cm 1z gabsled  AAbslsdo
(Strovel2} Digman, 1978).

Phase II CHAL

Glutathion S-transferase £ =X

Cytosolel] &8l GSTE 1-chloro-2, 4-djnitrobenzene
7} GSTel| 9)a] glutathione?t F.3 Fl¢l& wje] i
Lgtde] gagE= £vd HHdoay YRS }‘JIE
3l9i =k 0.1 M phosphate buffer (pH 6.5)¢Y] cytosol
A 25pugE W3 25°CelAM 237t vk F r|AE A
1.0mM®]  1-chloro-2, 4-dinitrobenzene? 1.0 mM<)
glutathioneZ 7}8}e] 242 1.0mlE 3 3 2A] 340 nm
A 102 734 eE 1002 9 FRES 2H s
BlankZ %t 7hdste] B84 37 cytosol $HH-& A8}
o BEXERATE 9.6mM-lom-12 FHiksled # Ak}
% th(Habig 5, 1974).

Glutathion 2 &8

7b 2252 GSHEFS thiol7|¢] DINBE #Hg-A|# &
3%l p-nitrothiophenol anion= ¥4 A 3= M2
Ellman(Ellman, 1959)2] Wil whel AAjsigich. 954
4 2.5 mI(100 mM potassium phosphate buffer, pH7.5)
o homogenate 25 uL$ 6 mM DTNB 100 pLE g3 A
2ellA 3% A F 410N FRETS FA sk
GSH?| -2 GSHE AHE3le] ThE standard curve=Z -
E] AFE519 “F(Elman, 1959).

SAIXE

BE AY A HiAe) BELAE A4S, 4
-7k Zlo]i= Student's ttestE AF&dle] pZhel 0.057]
T o] A CZ f2lAd o] alvk A s

o i g

A ALT ¥ AST &40l n|il= g

Z2A 8] A A E e Bxjshs 24 @Yo
Z EEE AE A5} pericentral necrosiss HHE
gozH g 5 9l uEhr] e ZHE o v}

25 7 24 g% 27
i e I P
AST 59 &4 #A =9 A
x99 IHrtel 7hEA -‘l] —‘_ﬂr-ﬂ 7h A"
transaminase”} P52 fe|EHe] 22 4L Jepi=
Zo| B2 ZbH| xo] WA o ko] 2%} Hok

A ALT 2 ASTEA =] ¥ 2= Table 15}
2},

CCl, Foi2) 873 ALT S X 205.39+25.03 KA
Unit1e]$12™, ¥ methanol 5&F FoJT-2 CCLE
FE el o3 FUlE ALT A EE 11611
26.17 KA UnilZ <A Al Z .

B AST ZHEE CCl Fo 2 943.42+148.73
KA TUnitle]gle™, X methanol —7]"*%% EOE]'?L-"—
44381411278 KA Unitl2 CCLE fEsl Zheatel] 9
8 $7H8F AST A4S roHeE ‘424]/\13514.

E Ao B FE2E T2 CClel H& 27
H #HA ALT EHE 9 AST FHE FaA7]L thzef
=9 Carduus marianus®] FA"F CCLE g 2k

A Eo7} 98¢ Felsteiet.

Albuminzt TP &2 % cholesterol E2H0f| O|X|= A8k

ool 3= J7 FF Pllo] IfHe] 9L 2 F
albumin®] 60%%4 =2 XAk Albumind Zrel ATt A
A e o] B2 717]%5 0] A3} albumin®] ZArh
vhelutolh, okE HEF] 2443 F A FHE dHFe

Table I. Effects of methanol extract of Angelica tenuissima on
ALT and AST activities in CCl, treated rats

Dose
ALT AST
Treatment (‘B%)”§g" (KA unit/l) (KA unit/])
Untreated - 19.46x2.97 30.40+33.69
cay, — 20539+25.03  943.42+148.73

Methanol ex.+CCL, 1000  116.11£26.17% 443.81+112 78%*
CM ext. + CCl, 150  108.70+33.70% 43241+132.61%*

The values are expressed as meanzS.D. (n=6).

CM: Carduus marianus.

#*P<(.05 compared to the CCI, group.

**P<0.01 compared to the CCl, group.

Table IL Effects of methanol extract of dngelica lenuissima on albumin, TP and Cholesterol levels in CC), treated rats

Treatment Dose Albumin TP Cholesterol
(mg/kg, p.o.) (g/dl) (g/dl) (mg/dl)

Untreated - 5.06+0.62 5.69£0.36 44.60£5.00

ccy, — 4.38+0.80 5.21+0.21 68.21+4.85

Methanol ex.+CCl, 1000 4.44+0.56 5.20+0.76 68.68x7.17

CM ext. + CCl, 150 3.56+0.89 5.74+0.66 52.20+8.40

The values are expressed as meantS.D. (n=6).
CM: Carduus marianus.
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albumin?} TP 4 cholesterol &-8Fe]] )X ¢J$F2 Table
ek zt,

Albumin¥FeF-2 CCl 7312 7% 4.38+0.80 g/dlel %}
31 51E- methanol FFF Foiv-2 4441056 g/dlZ oF
7r 718 Bylon) Trgekel SlejAs WEE HolA
ookl A AALel AWzRe] F8 AE F oshtal
cholesterol-2 ¢1A| A=) g N E2he] AFo=w ohZate)
ATFA R FAT AAelw ZF &4 widAde 2 ol
I cholesterol® o] 1lelfic}. Cholesterol EHake]] 9ledA]
= CCLFI7L 6821+485mg/dlol Gl E-2] me-
thanol $&E Fol7-2 68.68L7.17 mg/dlZ AL W}
aE HoZ el

=X E triglycerided]] OIX|= gk

CCle ME7]T % endoplasmic reticulums]] =242
) ole] At o) g B G4 Aol A]dg of
e wiAA "ok oetA, WA triglycerideg} phos-
pholipid®] &4 A7 WEET 53], mglyceride?]
481 ¢] apoprotein®} lipoprotein®] §4d o] ABLE o] migly-
ceridee] 7HAZE el A RThCIL) 154, 1982).

E-2] methanol FEE2] CCLE 4% ZheAkd ©f
g F32 FAsly] sl 7323 £ triglycerides]
A 82 Table 1I$F 2 CCl, Fof T2 2170+
4.80 mg/ge) 9127, TR methanol FEE T4 F
of F-3t W] wE 9 2044+2.66 mg/glE A Ao
W 2k sl AR A 7bE .

Table III. Effccts of methanol extract of Angelica tenuissima on
hepatic triglyceride levels in CC, treated rats

Treatment (mg]/Dkogs,cp.o.) ;rrgg/l g(fi:l/g?)
Untreated - 20.48+1.86
ccl, - 21.70+4.80
Methanol ex.+CCl, 1000 20.44+2 66
CM ext. + CCl, 150 18.36+3.90

The values are expressed as meantS.D. (n=6)
CM: Carduus marianus
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t=Eo| BRAMSIXIA, SOD 2 Catalase 40 D|X|=
ore

'___15

Azee] QA& free radical®] FA|  2)s)A
oxygen centered lipid peroxyl radicald 7# carbon
centered lipid endoperoxide radical ¥ lipid endoperoxide
2 3 % B4)Ee] malondialdehydeE AA 3 ==
AAZGAse] AXES A8 A 37} DokJohanssond}
Ingelman-Sundberg, 1985). .8+ Xanthine©] xanthine oxi-
dasecll 9J& uric acid® 3= # WA HE= superoxide
anione] AL ®HE cytochrome o= BA]A HAe
2 W3AA 398 cytochrome coll 23] 550 nm®] FF
=7} Z71=le} o] o superoxide dismutaseZ} EA3skH
A% superoxide anionS- hydrogen peroxide® Z13hA]7|
22 superoxide anion®] cytochrome & 2-d3l= 24§
A sl gteh, el cytochrome 2] e #E-o] A &]FH=
AEE FH3le] SOD FHEE A3

2] methanol FEF T2 CCLE 8% &
Akl Hgh gRaraata-S #4l8b7] #18ked 2} micro-some
Z malondialdehyde £} 7} cytosolel] A1€] SOD A= o
catalaseZ N =5 S5A3 A= Table Vel vl &
MDA#-2 CCl, F-ofzA 0.84£0.17 nmol/mg protein®]
gon] TEL ipethanol FEE Fol oA 073+
0.16 nmol/mg protein>-Z Z4H v SOD FAHEE
CCl, F{F)A 7.14£1.28 Unit/mg protein®] % 1L, L&
2] methanol FEE FolF2  13.50+436 Uniymg
protein® & CCl, F-of ol v|ated S7bshs 7aE et
Weh Calase®A 2= CClL FoZo| M 3594£11.07
Unit/mg °] 9137, TE2] methanol F%&& Fof < 33.34
+5.12 Unit/mg®. CCl, Fozol wlsled vha zhasloie}.
o] A iLE-9] methanol FEE2 FAbEaE-E Hld
4 9l9lem 5189 methanol F-EE2] 7heAt Hsahg
< abElat-geof] o3t 7ol 2} A2,

Cytochrome P450 ¥ NADPH-CYP reductase 20|
O[Xl= He
CClA= phase I oF8 A} F29l cytochrome P450]

Table IV, Effects of methanol extract ofdngelica tenuissima on MDA , SOD levels and Catalase activity in the CC}, treated rats

Treatment Dose MDA _ ‘ SOD ‘ Ca_talasc
(mg/kg, p.o.) (nmol/mg protein) (unit/mg protein) (units/mg)
Untreated - 0.67+0.23 12.70+4.68 28.52+5.21
CcCl, - 0.84+0.17 7.14+1.28 35.94x11.07
Methanol ex.+ CCl, 1000 0.73+0.16 13.50+4.36%* 33.34+5.12
CM ext. + CCl, 150 0.710.07 12.31£3.60%* 29.14+7.53%*

The values are expressed as meantS.D. (n=6).
CM: Carduus marianus.

* P<0.05 compared to the CCl, group.

#% P<0.01 compared to the CCl, group.
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A A= vl wk3Ad el ek Al SR S
et 23S dogich mety 54 B39 EH/"]'
o Frodl= cytochrome P4502] 4] W whg)e] =)=
A oM 22 £4 9 PLAE A2 4 dAoHBrdy
% 1991). NADPH-cytochrome p450 reductase™ phase |
Abzlab-S- 9 F 42 A mixed finction oxidase system
oA quinoneEA el 283 &L o= 542 o
A Aot

31E-2] methanol $EF Foi¥ CCLE fE¥ 7
£ dgh whe] 7]1HE Falslr] 935te] 2F micro-
some % cytochrome P4502} NADPH-CYP reductase
F4& &7 AF= Table VF k. CYP 450 A
- CCl, Fo2-2 58311647 nmol/mg protein®] .2
™, 3E9] methanol FEE FolTv2 8§1.04+5.02
nmol/mg protein.S 2 CCl, F 7Rl ol A F
7FE 9T ¢]E Carduus marianusoq -EL"]- ]—;3‘}1:]-_
NADPH-CYP reductase &4 -2 CCl, 52 113.84+
8.12 nmol/min/mg protein©] 91.27 ILE-2] methanol &
2% T2 99.72+9.36 nmol/min/mg protein® 2 oF
7+e] Z4F By
Glutathione S-transferasc 2 Glutathion EHJ0f 0O[X]
= o

7k cytosol 2% 2] phase 11 EH/\]- F A9l glutathione S-
transferase™= A ZTHE FYE FEEo| WAl A=
+ oxygen radicals 2 \_75121/“ xenobioticsel]  glutathione

2] thiol7|- & Zg8p, A E71e] E4 o]Fel = Fredah=
% oeFdt 71sE 7EX|A 9lvh o] # 3t elutathione S-
transferase®] Z§2F4-3) fpz2b8o) o5 WelAl
e B4 sEEe =53 2Hge] JhsElA o
CCLe] o Atell &) AJZ] free radicals™ glutathione S-
transferaseol] 9] &l glutathione®} E3=|1} glutathione®]
ARET Ak o] Ao FUIEL A4S 4o
A == 2 dke] A0 2 A olutathione S-transferase]
= wdo] F7EvHChance %, 1979; Vos®} Van
Bladeren, 1990).

TE-2] methanol -—,—-?1_5% Fol 29 CCLE 8% 7k
Aol W&t who] 71A L& &Qlel7] $8ked 7} cytosol &
glutathione S-transfe1a3c 4= 9l GSH =S &3 f’“}
A¥= Table VIS} 2o GST B = CCl, Fo] 22
0.75%0.10 wmol/min/mg protein®] $127, A7-2-2] methanol
F2F FoFL 1.194£024 uymolmin/mg proteino 2
CCly 73} v o 2|82 F71E vk

GSHE S =A8 A3 CO, Fo9&2 12861274
umol/g livere]¢] 2y, T2 Q] methanol FZ& Fof &2
121.9£29.6 umol/g liver2 CCl, Fofell wv]dle] Thi
Zk28d o},

o] 3} I methanol FEE2] 7t} BEAbg2
albumin °F8] =7}, TG <ke] kA, MDA <F9] zH4
SOD 2] 7} 9 caltalase] Zbdrol] 2]3F 7lo)m C’]“
7k8] Phase IFfAFAIS] EAQ CYP 4509 Z7het
NADPH-CYP reductase®] 7F4¢} &7 Phase 1AM <)

Table V. Effects of methanol extract of dngelica tenuissima on cytochrome P450 level and NADPH-CYP reductase level in the CCJ treated rats

Treatrent Dose Cytochrome P4§ 0 NADPH-CYP l'edLICt:alSG
(mg/kg, p.o.) (umol/mg protein) (nmol/min/mg protein)
Untreated - 86.62+10.05 73.12£4.00
CcCl, - 58.31+6.47 113.84+8.12
Methanol ex.+CCl, 1000 81.04+5.02% 99.72£9.36
CM ext. + CCl, 150 81.36+4.88% 106.81+32.21
The values are expressed as mean+S.D. (n=0).
CM: Carduus marianus.
*P<0.01 compared to the CCl, group.
Table VI. Effects of methanol exiract of Angelica renuissima on GST activity and GSH levels in CC], treated rats
Treatment Dose GST activity ' GSH.
(mg/kg, p.o.) (Lmol/min/mg protein) (pmol/g liver)
Untreated - 1.34+0.10 89.48:+£29.74
cql, - 0.75+0.10 128.6£27 4
Methanol ex.+CCl, 1000 1.19+0.24%* 121.9+29.6
CM ext. + CCl, 150 1.28+0.20 108.7+8.80

The values are expressed as mean+S.D. (n=0).
CM: Carduus marianus.
* P<0.05 compared to the CCl, group.
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