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Protective Effects of Angelicae gigantis Radix Extract
on Hepatic Injury Induced by Toxic Drugs in Rats

Myung Hyun Chung*, Hyung Soo Oh and Jong Hoon Lim
College of Pharmacy, Chosun University, Kwangju 501-759, Korea

Abstract - This study was attempted to investigate the effect of “Angelicae
gigantis Radix extract (AG.EX.)" and “Angelicae acutilobae Radix extract (AAEX.)"
on the activities of GOT, GPT and alkaline phosphatase (ALP), the contents of
total cholesterol in serum of CCl, and D-galactosamine intoxicated rats, and the
weight change ratio of body, liver and spleen in CCliintoxicatedrats by admin-
istering the extract of 300 and 500 mg/kg P.O.. Significant test was performed by
comparision with the biochemical values between intoxicated-control group and
extract-administered group. The activities of s-GOT, s-GPT and the contents of
total cholesterol elevated by CClintoxication were significantly decreased in all
dose (300, 500 mg/kg) of Angelicae gigantis Radix-water extract (AG.WEX.)) and
alcohol extract (AG.AEX), and Angelica acutilobae Radix-water extract (AAWEX)
and alcohol extract (AAAEX.), respectively, as compared with the control group.
And administered group of 300 mg/kg showed more significant decreasing effect
than 500 mg/kg, and more significantly decreased in water extract of AG.EX. and
ethanol extract of AAEX. But in the activities of s-ALP. inhibition effect were
significantly decreased only in a dose of 300 mg/kg of AAWEX. and AAAEX. The
activities of s-GOT and s-GPT elevated by D-galactosamine were not decreased in
all samples, as compared to intoxicated-control group. But the activities of s-Al.p
was significantly decreased as compared with control groups, in all samples and
administration of 300 mg/kg was more significantly decreased than 500 mg/kg.
The contents of total cholesterol remarkably decreased than the normal groups
by D-galactosamine intoxication was not recovered in all samples. The increasing
rate of the body weight increased by CClintoxication were not decreased than
the CClscontrol group in all sample groups. The increasing rate of liver weight
increased by CClsintoxication were significantly decreased in 300 mg/kg of AA.
AEX. AG.WEX. and AAWEX., respectively, as compared with CCl;-control group.
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a8y B3R o, 48 2 SR AR TE
5L V19ezsta glol =9 Angelica
gigas Nakai, 9EBAEY Angelica acutiloba
Kitagawa ¥ Angelica acutiloba Kit. var. sugi-
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AlS RYE - B Aol AMEEE $d (Angelicae
gigantis Radix, AG.)% €27 (Angelicae acutilo-
bae Radix, AA)E FFA ek =of el
EAdo] AEA AL 7 AT

AZo £& U =N -3I=2H L LBHAE AAE
ato] 2Zasta, /5 ethanol® 27t 243t
A 33 714 EFska, sl A& HESE6H
o AzA~E WEL, T desiccatorolA Hzst
g}, dvla $EZFL G 5000 g 7 58
water extract(AG.WEX )& 169.35 g(33.87%)°]
11, ethanol extract(AG.AEX.)+= 221.28 g(44.26%)
ol AP water extract(AAWEX )& 207.90
a(41.58%)°) 1, ethanol extract(AAAEX)E 164.20
g(32.84%) ©13ith. B AL A B2 A=
A2 2H5d Galsl 0.5% C.M.C.2 @84
713, Ao BaFd F= =, Aadd 1 mlol <
2 300, 500 mg/kg(rat’'s body weight) &3
=& AT

=XA|2k-CGOT, GPT. Al P(alkaline pho-
sphatase) 2 cholesterol 9] 28 kit= Eiken
chemical Co.(Japan)® AleFE AR
Z=.g4rg AJoF CClE Wako, P.C.LL.D{Japan)
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Wako pure chemical industries 2AHJapan)
AE&, D-galactosamine2 Sigma 3lAke] AF
= AH&SkAT

MESS - A 283 dH= Sprague-
Dawley |24 A% 220~280 g9 A4S FeiA
AMgEtR o AR 15Y BdH A7 S
© 2FAES BE AREA FEE T

CCl, = R4 U A[R9| R0o{™** - 315 6ulg]
& 1To®stu AETEE 6728 o] FAT
(Normal)oll& &2 1 ml #& Fo3led 2+ (Con-
troh el &5 43l CCL(CCl, : Olive oil(1
(D)2 24, 3¢AC 1Y 13] 2¢7F 1 ml/kg body-
weight & 37 55 9sFAREla, Al
Fo e hE2TH 2ol CCLE FostdA AR
92 300, 500 mg/kgX-& 14 284 447t A7 5
o sttt

D-Galactosamine SS38 U A|29| F0{7*®
-84 6ntelE 1702 st APTE 6w o= U
ol F4+(Normal)ol & saline 1 ml¥< =
T(Control)°ll = salines Fd3HA A4 = A4
Al713L 424 saline %o} 1A Fo D-galacto-
samine 300 mg/kg< S22 FARBII T

A gFoTols AIRE FASIHA 3UA 2 4A
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2> 300, 500 mg/kg® & 19 23] 497 A% s}
At

AME W g@EE2 - CCLE F5A17 7= A8
& HETFAT 39, 6¢ Fol|, D-galactosamine
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Azt 3o EFHE ether® vEHA)7)5L A5NS4
wele] ™3t 3000 rpmellA 1583 4%
3t G & Ao AT

HAYZTO BJHAMMEY EF®AV_Pyx
GOT GPT @4 =9 2% £ Reitman-Frankel i
oJ5}q 505 nmellA], Al.P(alkaline phosphatase)
Az o] =42 Kind-King Hel 23t 570 nmell
A, &t

HAZ0| total cholesterol X|2| &&** - Total-
cholesterol X+ enzyme ®22 500 nmdlA] &
B8t

EFel NE 2t=2 U HIESE Walo| Az -3
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2 254171 Control 74, CCl ¥ A8 FojFoz
vho] A A] A akslodT.

d o

1. CCl, Z50]| 0|Xl= Y&

s-GOT EME0f OlXl= &8 -8HE CCLE &
EA1711, 83 FdTNormal)el 359 GOT
A& 56.10+4.20 unitel 32, CCLE 5121 21
(Contro)& A& FoI3k 3¢, 69 7 131.83+
5.25, 111.50+5.30 unit@4] z+z+ 134.99%. 98.7
%7} F5dArt. old CCLE F£5A1719A AG.
WEX. 300, 500 mg/kg FoolA Fo 343 &4
T2 111.10%6.50, 103.67+4.20 unitZ Control
Aol Hlswsle] 2¥z}t 27.37%. 37.18% 359A]| =
gom 643 ST 69.50+3.10, 83.20+2.40
unit® 212 75.81%, 51.08% 94 A o<
Al = A,

AG.AEX: 300, 500 mg/kg Fo QM= T 3¢
T 2372 112.10+£5.10, 124.50+4.20 unit=
Control Ao ¥]arsle} 9F7H2(26.05%, 9.68%)
FedA EHIen 6¥dF AL 75.52+3.20,
83.52+4.10 unit= <9 UA(64.95%, 50.51%)
FedA =AUt
T3 AAWEX. 300, 500 mg/kg £ 3¢% =%
2 115.20%5.25, 103.10+4.10 unit2 500 mg
A FoA UA(37.94%) A=A =HRer 62
47 76.50+£3.50, 72.17+4.20 unit® 2}z}
2]A 9IAI(63.18%, 70.99%) A HUTH.
AA AEX, 300, 500 mg/kgol X = 39F S
2. 94.75+3.25, 84.00+4.40 unit® Control =
9} vlwsld 52X A (48.96%, 63.16%) &<
A HAon, 64T STl Yojr=, 67.20+
3.22, 72.50+4.10 unit= 2}z}+ F248 A(79.96%,
70.40%) “59A = At (Table D).

s-GPT &AM =0] O[Xl= &0 -3 H4ey ¢
A %2l GPT A+ 41.67£2.20 unit °]32, CCL=E
FEAI7] 2T (Control) & A|5%] 3¢, 6¢ &
o 76.00+3.10, 72.00+3.20 unit® FAr3 W)
st 22t 82.39%, 12.79%7} “d58t4tt.

ol CCLZ ZEA17I¥A AG.WEX. 300, 500
mg/kg BololA] Bo] 3U% =L 58 754240,

o o n
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Table I. Effect of Angelicae gigantis Radix Extract on s-GOT activity in rats intoxicated by CCL(Karmen units)

Dose ) Time course of serum GOT activity
Treatment (mg/kg, p.o.) No. of animals 3 6(days)

Normal - 6 56.10+4.20° 56.10+4.20

Control(CCly) - 6 131.83+5.25 111.50%5.30
AG WEX. 300 6 111.10£6.50 69.50+3.10*"
” 500 6 103.67+4.20 83.20+2.40"
AG.AEX. 300 6 112.10£5.10 75.52+3.20*
” 500 6 124.50+4.20 83.52+4,10*
AAWEX. 300 6 115.2045.25 76.50+3.50"
" 500 6 103.10£4.10 72.17+4.20*
AA AEX. 300 6 94.75+3.25* 67.20+3.22""
” 500 6 84.00+4.40* 72.50+4.10*

¥ Mean+Standard error, Normal; water 1 ml/head p.o.. Control : CCl,: olive o0il(1:1)} 1 ml/kg s.c.(for 2
days), Method: Reitman-Frankel, Reagent Kit: Eiken Chemical Co. AG. : Angelicae gigantis Radix, AA.
: Angelicae acutilobae Radix, WEX. : Water extract, AEX. : Ethanol Extract, Statistical significance : *P

<0.05, "*P(0.01

Table II. Effect of Angelicae gigantis Radix Extract on s~GPT activity in rats infoxicated by CCl(Karmen units)

Treat . Dose No. of Time course of serum GPT activity
reatmen (mg/kg, p.o.) animals 3 6(days)
Normal - 6 41.67+2.20° 41.67+2.20

Control(CCly) - 6 76.00+3.10 72.00+3.20

AG.WEX. 300 6 58.75+2.40* 50.00+2.30*

" 500 6 61.00£4.20 60.50+3.25

AG . AEX. 300 6 66.50+£4.30 63.50+3.50

” 500 6 54.75+3.25" 56.75+3.40"

AA WEX. 300 6 57.00+2.40* 64.67+5.20

" 500 6 61.75£3.10 57.70+42.40*

AA AEX. 300 6 57.50+3.20* 57.67+3.15"

” 500 6 57.82+3.40" 58.00+3.20"
Legends are the same as in Table [.

61.00£4.20 unit® Control ¢ H| w3l ZP—T w3k Zhzt oA AAI(53.89%, 52.96%) e

50.25%. 43.69%9] #oAd%ls XS Ve
6% 247 50.00+2.30, 66.503.25 unit
742} 72.53%. 371.92%9) %ol Qe AE Ve
Wtk

AG.AEX. 300 mg/kg ¥ 39% 66.50+
430, 64T 63.50+3.50 unit=x 2z 27.67%.
28.03%9] AN Z el Aot 500 mg/
kg FodolME 32, 643 54.75+3.25, 56.75+3.40
unit Control X8} ¥l maked 2k 61.19%, 50.28%
9] fod 9= AsdA A e

=5 AAWEX. 500 mg/kg B0l %ol 34%
61.75+3.10, 62 57.70+2.40 unit2 7+7} 41.51%,
47.15% 2 3 A =AUt

AA.AEX. 300,500 mgel QoiM=, Fof 3U%
57.50+3.20, 57.82+3.40 unit® control X<} ]

A =Hlon, °a1ff— Z7o| A% 57.67+3.15, 58.00
+3.20 unit® 22} 47.25%, 46.16%2 ¥4 U=
AA EHE YEPHTH(Table ID.

s-AlLP ME0f OjXl= 21 - 37 FYTY &
A 3£9] ALP X & 34.25+3.10 unitel3L CCLE %
EA)Z] 272 A BT 3Y 695l 73.33:24.20,
58.40+3.25 unit® 34T vlwsted 2442} 114.10%,
70.51%7} *Fs= ).

old] CCLE FZA1%A AGWEX. 300 mg/kg

T Bo 3d YTl 58.75+2.35, 43.25=2.30
unit® control X ¥]male] 2+2} 37.31%, 62.73%
o] A9 E IA TS el ot 500 mg/kgellM
= Zb7; 13.38%, 20.29%9] A a2 Fejidol
At

Eg AG.AEX. AAWEX. 300, 500 mg/kgell 3



406

Kor. J. Pharmacogn.

Table IIL Effect of Angelicae gigantis Radix Extract on s-AlL.P activity in rats intoxicated by CCly(King-

Armstrong units)

Time course of serum Al.P activity

Treatment Dose No. of
(mg/kg, p.o.) animals 3 6(days)

Normal - 6 34.25+3.107 34.25+3.10
Control(CClY - 6 73.33+4.20 58.40+3.25
AG.WEX, 300 6 58.75+2.35" 43.25+2.30*

4 500 6 68.10+3.40 53.50+3.10
AG.AEX. 300 6 58.50+3.20* 57.10+4.20

" 500 6 79.50+3.15 62.75+3.20
AAWEX. 300 6 69.25+4.10 49.75+3.10"

” 500 6 64.50+4.20 68.20+4.20
AAAEX. 300 6 49.40+2.30" 44.50+2.10*

” 500 6 53.40%3.25 55.25+3.40

Legends are the same as in Table 1.
oA % control Aol Hlwste] 24 Y= A& A 9= A4 833 ey

7} ek 23y, AAAEX. 300 mg/kg Tl

= 59 39, 643 49.40+2.30, 44.50+2.10
unit® control ol ¥]watd 7+2} 61.23%, 57.56%
o] #94 4s9dAl EARE HeEPTH(Table
1.

Total cholestrol x|04l O|%|= ol - 31z A4
o] dA29] total cholesterol Xl& 49.40+3. 25
unitela, CCLE 5171 tl&F2 A8 5o 39
642l 79.70-£3.30, 80.30+4.20 unit® A3+

vlwste] 27} 61.34%, 62.55%7F AsEA}

old| CCLE F5A1719AH AG.WEX. 300 mg/
kg FTL, T 39 6€39) 45.10+2.10, 52.80+
3.15 unit® control X9} ¥lwale] 2tz 114.19%,
88.99%2] #9144 A= IdA Eﬂ% vebd o 500
mg/kg 7L Fo 39, 645 62.40+3.00,
53.80£4.10 unit® ZYZ 57.09%. 85.76%2] <

o]
AT

AG.AEX. 300 mg/kg FolTe %ol 39 6L
o 60.6242.20, 52.40+3.30 unit® Zz}t 62.97%,
90.29%9 94 e JAEAE e e, 500
mg/kg FATE ¥ 3d 69 $ol 64.10+3.35,
47.33+2.20 unit® control Xl ¥wsle] zhz}
51.49%, 106.69%9 +94 & dA EH= et
=

3 AAWEX. 300 mg/kg Fodvof glolM= F
o] 3, 64 3ol 49.35+2.20, 54.60+2.35 unit=
control X vlmated 7+ 100.17%. 83.17%%]
oA e oA B3E Jepdon, 500 mg/
kg FAFAE o] 32, 6UF] 52.10+3.20,
52.00%3.25 unit®, 7k} 91.09%, 91.59%<] <
3 Qe A ZARE JERATH

AA.AEX. 300 mg/kg FooAE Tl 3¢, 6¥
Zof| 48.952.25, 47.60+3.10 unit® control X

Table IV. Effect of Angglicae gigantis Radix Extract on total cholesterol levels in rats intoxicated by CCly(mg/dD

Time course of serum T-cholesterol activity

Treatment Dose N(.)' of

(mg/kg, p.o.) animals 3 6(days)

Normal - 6 49.40+3.25" 49.40+£3.25
Control{(CCly) - 6 79.70+3.30 80.30+4.20
AG.WEX. 300 6 45.10+2.10** 52.80+3.15"
’” 500 6 62.40+3.00 53.80+4.10%
AG.AEX. 300 [ 60.62+2.20* 52.40+3.30*
” 500 6 64.10+3.35 47.33+2.20**
AAWEX. 300 6 49.35+2.20™ 54.60+2.35*
.o 500 6 52.10+3.20" 52.00+3.25*
AA AEX. 300 6 48.95+2.25** 47.60+3.10**
” 500 6 46.35+2.60** 68.40+3.40

Legends are the same as in Table 1.
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o vlmaled 247} 101.48%, 105.83%9] =& 4<%
AA &HE Jeld o, 500 mg/kg FoldAx
o] 3, 6Y %] 46.35+2.60, 68.40%3.40 unit
2AM 242 110.07%, 38.51%9] 494 EHE
e 2 e} (Table V).

EFol MiE, ZHaEy Y H|&SE o)X= 223t
-85 AT AFE7HE 15.38%00 digte] Al
B3 Z%9 69 % control T 20.38%%, A4
a7 vlaete 32.51% Z7kE AT} ©lel CCL 5%
ol M AG.WEX. 300, 500 mg/kg Sl 23.97%,
28.57% =, control X} vl asle] 17.61%, 40.18%
7 F7FE 9l e, AG.AEX. 300, 500 mg/kg Foi <l
ANFE7ES 32.77%, 31.11% =, control X &} ¥
wake] 60.79%, 52.65%7F =71E i}

=3 AAWEX. 300, 500 mg/kg o1& 23.45%,
25.19% %, control ¢} Hlarsjed Z+2 15.06%,
23.60%7tF E71E9 2, AA AEX. 300, 500 mg/
kg o= 22.07%, 24.63% %, control X ¥l
ste] Zhzk 8.29%, 20.85%7} Z71E Qe

weld 52718 AG.AEX. 300, 500 mg/
kg) AG.WEX. 500 mg/kg) AAWEX. 500 mg/
kg) AAAEX. 500 mg/kg) AGWEX. AAWEX.
300 mg/kg ) AA AEX. 300 mg/kg 0] At}

Aol S S7ME 2.78(g/100 g bow.)
ol W3t control T2 3.558 FATo] B w3}
21.69% 71T}, olol| CCl, FE38klA AG. WEX.
300 mg/kg, AAWEX. 300, AA.AEX. 300, 500
mg/kg elx 217} 3.0, 3.24. 2.98, 3.25% con-
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trol X9} Blmsted 747t 12.96%, 8.73%, 16.06%,
8 45%7} FtA¥gom w3 AG.WEX. 500 mg/
kg, AG.AEX. 300, 500 mg/kg S 3.69, 4.02,
3.83(g/100 g b.w.) & control el ¥]mste] 2+zf
3.94%, 13.24%. 7.89%7} 7= A0

wd AG.WEX. 300 mg, AAWEX. 300, AA.
AEX. 300 mg 2 AAAEX. 500 mg/kg Sl 7
o] F7vagel AU

AT WAZ7HE 0.143(g/100 g b.w.)ell that
o control ‘fv_lf_’_ 0.1362 Aol vlwstd 515%
ZaE A, ole CCl F53te4 AAWEX. 300,
500 mg/Kg, AA.AEX. 300 mg/kg ¥+ normal
2 control X<} %/\}ﬂ%iv‘l\% AGWEX. 300 mg,
AG. AEX. 300, 500 mg 2 AAAEX. 500 mg/kg
Fol& control X9} Hlwate] 747t 13.24%, 22.79%,
16.18% % 31.62%7 &7FE A} (Table V).

2. D-Galactosamine %0 0|X|= &t

s-GOT M0 OiXl= &3-83 F4x(Nor-
mal)®l s-GOT A+= 50.83+4.20 unite] 2 D-galac-
tosamine22 F5A17] & (controD e A&
251.0%6.20 unit® ¥7(393.80%) &3ttt

o]o] D-galactosaminel & FEAIF|HA AG.

WEX. 300, 500 mg/kg FoolA 7tz 240.10+
6.32, 235.2045.40 unit, AG.AEX. 300, 500 mg/
kg FololA] 247} 245.00+4.25, 250.1025.30 unit,
AAWEX. 300, 500 mg/kg Seloll A Zkzt 240,20+
4.35, 225.10£6.10 unite} AA AEX. 300, 500 mg/
kg FolollA] 2b2t 248.00+-5.20, 236.10+4.10 unit

Table V. Effect of Angelicae gigantis Radix Extract on body, liver, and spleen weight of rats intoxicated

by CCly(admini. of Sample, after 6 days)

Dose No. of Increase ratio liver weight spleen weight
Treatment . .
(mg/kg, p.o.) animals of body weight(%) (g/100/b.w.)
Normal - 6 15.38 2.78+0.127 0.143+0.02
Control - 6 20.38 3.554£0.25 0.136+0.001
AG. WEX. 300 6 23.97 3.09+0.15* 0.154+0.02
" 500 6 28.57 3.69+0.20 0.148+0.03
AG.AEX. 300 6 32.77 4.02%0.15 0.167£0.01
” 500 6 31.11 3.83+£0.20 0.158%0.02
AAWEX. 300 6 23.45 3.24+0.12* 0.145+0.01*
" 500 6 25.19 3.41+0.20 0.134+0.03*
AA AEX. 300 6 22.07 2.98+0.15" 0.146+0.02*
” 500 6 24.63 3.25+0.20" 0.179£0.03

?MeanzStandard error, Control: CCl,: olive 0il(1:1) AG. : Anglicae gigantis Radix, AA. : Angelicae a-
cutilobae Radix, WEX. : Water extract, AEX. : Ethanol extract, Statistical significance : *P<0.05, **P<0.01
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Table VI. Effect of Angelicae gigantis Radix Extract on s-GOT, s-GPT, S-ALP. activtly and total cholesterol

level in rats intoxicated by D-glactosamine

Treatment Dose No. of GOT GPT AlLP T-Cho.

(mg/kg, p.o.) animals (KU) (K.U.) (KAU) {mg/dl)
Normal - 6 50.83+4.2¥ 42.75+3.21 42.75+2.25 58.90+3.20
Control - 6 251. 0+6.20 211.10+5.20 104.50+5.40 32.90+2.50
AG.WEX. 300 6 240.10£6.32  227.10+5.21 48.75+3.10"" 24.23+2.25"
4 500 ) 235.20£5.40  219.50+4.20 64.10+4.20*  23.40+2.30*
AG.AEX. 300 6 245.00+4.25 206.10+5.15 34.75£2.20" 32.05%£3.10
” 500 6 250.10£5.30 204.20+6.20 52.10+4.30* 32.90+3.20
AAWEX. 300 6 240.20£4.35  200.30+5.30 4555+2.30"* 33.73+2.25
” 500 6 225.10+£6.10  230.10+3.50 72.55+5.10 33.80+3.30
AA AEX. 300 6 248.00£5.20  245.60+6.20 35.10+2.20**  21.60+2.40%
” 500 6 236.10+4.10  220.105.20 69.50+£3.35  28.15+3.50

¥ Mean+Standard error, Normal: water 1 ml/head p.o. Control: D-galactosamine treated group 300 mg/
kg i.p. Sample dose; administration of 2 times a day, mg/kg/for 4 days, p.o., Statistical significance : *P<

0.05, *P<0.01

2 control Ao Hlmsld FAIgE X2 froj o] A
& glithH(Table V).

s-GPT 2MT0l O|Xl= 52 - 85 F4+9] s-
GPT A= 42.75+3.21 unite]x, D-galactosa-
minel2 FEAZl 279 A& 211.10+5.20
unit® £7(393.80%) <3t

ole] D-galactosamine®2 FEAIIAA  AG.
WEX. 300, 500 mg/kg FIlA z}zt 227.10+5.21,
219.50%4.20 unit, AG.AEX. 300, 500 mg/kg
FololA Z4zk 206.10+5.15, 204.20+6.20 unit,
AA AEX. 300 mg/kg Tl 200.30+5.30 unit
A control ¢+ Blwdle] FARR A= Fo)Ado]
fA.

5t ohl2t AAWEX. 500 mg/kg, AA AEX. 300
mg/kg FololdE 7h7h 230.10£3.50, 245.60+
6.20 unit®, control & Xt} A58 )& Jehdch
(Table V).

s-ALP EME0 O|Xl= st~ 3F P S-
ALP A& 42.75+£2.25 unite]3, D-galactosa-
mine 5% A &9 &= 104.50+5.40
unit® Normal Rl Hlmate] =A(144.44%) 7
%319t} o]o] D-galactosamine &2 £EA7)H
A AG. WEX. 300, 500 mg/kg Fojol|A] 48.75+
3.10, 64.10+4.20 unit® control o] 8] @5}
Z+7k 90.28%, 65.43%9) F2ld de AsdA
2 ehgom, AG.AEX. 300, 500 mg/kg SeiolA]
34.75£2.20, 52.10+4.30 unitz 2z 112.96%,
84.86%9) & 45 T VeI

T3 AAWEX. 300, 500 mg/kg FodollA 45.55+
2.30, 72.55+510 unit® A UA(95.47%,
51.74%) 394 AR, AAAEX. 300, 500
mg/kg FAGME, 35.10:£2.20, 69.50+3.35 unit
2 control A% Bluste] G4 UA(111.39%,
56.68%) F5A E3& Ve tHTable V).

Total cholesterol X|0j| D|X|= &01-33 A4
2] A& 58.90+3.20 unite]x D-galactosa-
mine SE/Y A7 2T A& 32.90+£2.50
unit® A AstE A}, oo D-galactosaminel.
2 247184 AG.WEX. 300, 500 mg/kg Fdd]
A ZYZr 24.23+£2.25, 23.40+2.30 unit, AG.AEX.
300, 500 mg/kg Fox= 2tz 32.05+3.10,
32.90+3.20 unite]™ AAWEX. 300, 500 mg/kg
Fojox e 42F 33.73+2.25, 33.80+3.30 unit,
AAAEX. 300, 500 mg/kg FolAE 22} 21.60+
2.40. 28.15+3.50 unit® 2T s FARHAL
A& ol AstE| it

=3 a3y oaE WEX. 300, 500 mg/kg
Fdod, dH dxaeE AEX. 300, 500 mg/kg
Fojol M dAsHA hzTA B o] AsHATG
(Table VD).

o &

HHE CCLE FEAI7IHA FH A2 Fofgt
< 3 €339 GOT A& AG.WEX. 300, 500
mg/kg FANA Fo 39F 7L CClcon-
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trol &3 ¥lw3te] 27.37%, 37.18%, 6¥F ZHT
= 75.81%, 51.08%7} old A 454 =e
o, AG. AEX. 300, 500 mg/kg Tz, Fof
3AF 23 F-& CCl-control X<+ Bladle] 26.05%,
9.68%, 6¥%F A2 247 64.95%, 50.51%<]
o = BEAA o) AR

w3 AAWEX. 300, 500 mg/kg Foiolr Fo
34T 500 mg/kg Folo 37.94%, 6493% =3+
< 747} 63.18%, 70.99%7F #+<4d QA A
=gom, AAAEX. 300, 500 mg/kgolM =, 3¢9 %
48.96%, 63.16%<} 64F 42 742t 79.96%,
70.40%9 ®24 e 4edA a7 A9

s-GPT Ao u|x&= &3+ CClecontrol X
Hlwstel AG.WEX. 300, 500 mg/kg FofclA]
399 ST 50.25%, 43.69%, 64F 2ATFL
27} 72.53%. 37.92%9) %A dA AsdA] 9
Ao, AG.AEX. 500 mg/kg Bolo]A Fof 3%
64T S T2 17 61.19%. 50.28%2] #2141 9l
dsdA AHE VeI
t AAWEX. 500 mg/kg FodolA 393 6
A2 242 41.51%, 47.156%9) +9A4 = 4
oA EFHE e en, AAAEX. 300, 500 mg/
kg Tl oMz, 3UF ZFz} 53.89%. 52.96%.
Fol 64 % 274 4—710 2Y2y 47.25%, 46.16%2] 2l
A e A 55E verith

a8y S-ALP Rdl) mlAE 53%E s-GOT, s-
GPT A 94= 2] CCl-control A} Blwsled AG.
WEX. 300 mg/kg £ T 39, 6430 217}
37.3%, 62. 7379] A &zl AAAEX. 300
mg/kg Fo&= 3¢, 6¥%l 77 61.23%,
57.56%2] vJ*é A= B4 BHE Vel e
v, ZAEE] 500 mg/kg FolE BF Aol ¢l
At

Total choleterol X9 WA= &= CClrcon-
trol X9} ¥ malo] AG.WEX. 300 mg/kg Fol @&
Fol 3¢, 6430l Zh7} 114.19%. 88.99%2] &2l
o] & JAEFHE Jeior, 500 mg/kg Foe
3Y, 69 ol 742k 57.09%, 85.76%2) A T3 E
YERATH

AG.AEX. 300 mg/kg ol Fof 32, 6%
217} 62.97%, 90.29%2) ’21”5911%1 ®#HE 500 mg/
kg T A= 247} 51.49%, 106.69%<) 24 9l

rlr

1=

H oo
e

o1> o
2

O

409

= 3sdA 898 el
E3 AAWEX. 300 mg/kg T Fo 3¢,

64 Foll 22+ 100.17%, 83.17%°] Felide] &2
A4 2aE Jepien, 500 mg/kg FolTE
Fo] 39, 6% 742 91.09%, 91.59%9 fr2l/d
9}% FEdA &35 JERIY. AAAEX. 300 mg/

g FolollA 3, 6¥-Fol 2+t 101.48%. 105.83%

91 =L o%ﬁ q &3¢} 500 mg/kg Tl =, 7t
7+ 110.07%. 38.51%9] 594 &35 vepiot
AdA o2 CClicontrol X|o W]maled total

cholesterol 2]9] 4594 B 2V A8 92 500
mg/kg T2t} 300 mg/kg F7F frejAdol =A
et

o]i3e] Axtg FFAEY W CClL 50 &3 Al
5ol e sGOT, s-GPT, s-ALP % total
cholesterol #¢] 0o CClyrcontrol o3 HlE
o, 25 g4 gl AseA 235 JEeRTh

a8y AG.EX.E water d2dA AAEX E
alcohol 9Zz=ellAl Bt} #eAo] Eter, 300
mg/kg F17} 500 mg/kg FolET felde] &
AT EF s-ALP X oA = H AEX ¢ 4B
WEX E = OQ]/HO] Oi(ﬂ\;}.

83 2 D-galactosamine 2 FEA7|3, Al&
A Boo|A s-GOT, s-GPT EA=d vX= &
e AT Blaste] D-galactosamine-con-
trol ¥¢] A& ZA(393.80%) FsE ot 7 Al
79| Boddld #4 de FedA B GSih
total cholesterol | ¥1&}= D-galactosamine

FEof olg)A] control & TRt A A A
sElen ZF Alge] Fodd SlojM % AskE con-
trol 2] A& 3 EFA7|A] E319om, AG. WEX.
300, 500 mg/ke, Fo19 AAAEX. 300 mg/kg
oA T-€ control X BTh= T8 A A A

a8 s-ALP 8% VA ERE A 4F
¥ D-galactosamine-control *|¢} 8]:wate] AG.
WEX. 300, 500 mg/kg Sedol+l 2H2} 90.28%,
65.43%2 #24 dA FedA =dem, AG.
AEX. 300, 500 mg/kg FoANM=Z, 22 112.96%,
84.86%2 ¥ A AAE VeI

=3I AAWEX. 300, 500 mg/kg Foldlx 242
95.47%, 51.74%<) 59 A T3 AAAEX. 300,
500 mg/kg FANME, A7 111.39%, 56.68%°]
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fold sle 2594 E94E Jehy.

ool d3E £ S W] D-galactosamine
=) 9% A 7TRA9 3= 5-GOT, s-GPT A&
A ¥ D-galactosamine-control X9} v|m
st FAIROAA ASAANAITIA] BIF e total
cholesterol #9 M= D-galactosamine &%
oA A Bt @A BA A3 control A& #2
3 A B J7AFIA] Eslitt.

a8y s-ALP X A5 control X& AXAE
oM FelAd A e ANFHeH, AR 300 mg/
kg F47} 500 mg/kg Tt froldo] At

HE® 52 439 929 mouse(2 g/kg P.O.)
Fojol A BSP A, CCl, 2g8ld thated §994 3l
= 9] glor, moused] 2% FAANAE S8F
2 st 7|3t FoloflA AT A g e wg
o] Yot o3y AAA Yol Jrha FAL T
CCl WHERofof o3k AALE T} ] AT-ol|A] A (JE
A glom esle AbES EAS: Ao
ot sttt 540] dvka 9 E =
Tk ST,

9l Al st dAxpr 3 E o) A8 2 g/kg,
P.O. Fov UFE B2 Fojn}, & 43olA{& 500
mg/kg Boh= 300 mg/kg T2t o o4 g
etk Aol

HEIP S FH2AE AR EYsid AMSE
moused] 7+e] 24t B3] DNA &3S dA A =
7M1 3, 2F glycogen #e] Z7kel 7t glucose
2H] o] Ve vepdtia Baetsi),

T8 BT 52 mous ] CCL 54 1l
Brabgo] olvkm sigion ¥R Y 5& mouse
of 5% Z=FH Ew@oA 7hge] Abien]gke]
7}, dAkErr 2 vgid, 2133 gt wisled
frasita ekt

HellA o] BFA FEA S
FAT] glo] gAY ATe Hs] v F
AT FEAC] 7t HaEo] gl Aol

olde] A7dIE TG v = 2 IF
Az CCL F5 P Al diskd f94 Y=
AEAZE ki =, D-galactosamine %
= A oA g 1A Bt loih
g SEH = watex 20X, dFAE alco-
Aol A ol dol FA Yelthe RAE, g

oly

il

EE
ol

h
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A FA Rl EAHAA vehgtha AlsEct

wab g e FEATFE UTs] v EIEE,
Hoz I, FHEAY AT Zo| MNBAE, &
AS5AE, F3EE FPALE, AR L FF
o gt g 2 3 allergy 2H 52 HlwAT3IA
oM TR 2 Algdhet tiste] RS
Traeka FEe) e, thEge] AFEelor # A
olgti o7& Hlelth.

g2 B

g Hd CCl, 2 D-galactosamine® SEZT5E
FIA7 3 A=EH 2 QBT IdAE Fofstd
27 d335<9 GOT, GPT, Al.P ¥ total choles-
terol X|oll I3t Gg-& &4 vw3la, 3 A1 o
2 Bojo) o3 #F 9 AT, FHE R HAFH
Aol ek 2 v 2 CCL 2543
A g, A9 water AA(AGWEX., AA.
WEX.) 2 alcohol 92~(AG.AEX., AA.AEX.) 300,
500 mg/kg =elolM s-GOT, s-GPT A=
total cholesterol A& HAIR d2dA CCl, 5
E-control X9} 8] w3t F2 A F5GA H
e 300 mg/kg 17t 500 mg/kg FoIETh
freldol E0Th.

83 s-ALP A EE 8239 water I
((AG.WEX.) 300 mg/kg® 297 alcohol &2
(AAAEX.) 300 mg/kg Fel|M7+ CClicontrol
o} vl mate] f-94d YA dsA =Tt B s
GOT. s-GPT, s-ALP 4= ¥ total cholesterol
Ao A5dA e 59T water d2olA]
dFAE alcohol AzoA frelde] o HUTh D-
galactosamine 254 AAgAA Fojo A
s-GOT, s-GPT 84 = ¥4 ¥<5¥ D-glactosa-
mine-control A& frold A ASFAIFNA X3k
o s-ALP BT A g A 20 controle} vl
3te] fol4 A dedA Hdem, 300 mg/kg ¥
47} 500 mg/kg FAED fejido] =3ttt total
cholesterol & D-glactosamine %A1 nor-
mal X 2o} AAEA AekE control & 3 HA7]
x| Fslgion], AGWEX S} AAAEX. §ol& con-
trol X2t} & A3E A, CCLE FEAIZ 3
Z o A% =71 ANEA A =719 control A

e

>
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Bo} AsEgon Aad Z7ho AGAEXD)
AGWEX )AAWEX. AAAEX, otk A5
2o CClL, =AM 5% control 2 & 4| w3l
AG WEX. 300, AA AEX A= #9204 Al 24
AR, AGWEX. 500 mg/kg, 2 AG.AEX .9
A= control A Bt} F74EA}. BlAFEH2 CCly
%5 control A= B3R Bt} 7 ZHAEHA oW
AAWEX. % AAAEX. 300 mg/kg ¥+ normal
29} fARBIH o™ AGWEX. AGAEX. 3 AAAEX.
500 mg/kg Tl & F71&0°) 4

olJe] AFARE FTFF o I=EH dxe
CCLE F5A17] 879 dE4 (55 vt
B3 a7t @489 2} D-galactosamine 2. & 5
EAIZIA FF ] thstd= el Adel gl

Al A}
o] =22 1997d = A tw gt&d Fu] 2 X
ol A7 EojH 0w o] FAEHUL

4
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