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79 AN AZE 2840 7154 thalel warwe] GaE $4e dolugith,

7% ohAlmp da el Fid ksl 448 positive controll BHASE W]arske] tolmoptt (A: ZThAlm}
g, B vk g R, C tAnl 2EEF SaeE, D AdAvl, gAv FEEE5de EF %
avd)

A|2E 96 well plated] 0.1 ml® EF33 0.4 mM DPPH (a,a'-diphenyl- B -picrylhydrazyl) &N w=F A
V-

7ete] Aol 303 AR F 540 el A FRFEE AT (Wallac 1420, USA). olw w79l BiAE
Aget & xR AUt fdA et Fdg wHer FHEES ZAE oM (Wallac 1420, USA), 39 Wb
& 9AHoR s FAtgs 7oA

Electronic donating ability (%) = [(FA]|Ea- ¥H-&) /5 A E7-] X100

al7] E30l A vEbd HEe} o] positivity control$l BHAON HIsle] f-AFSIAL =& =32 YElfUtl. BHA
= DPPH 274 o] 50ug/mloll A 48.7%, 100ug/mlolAl 83.8%2 LebIlow  zF Algo -9 AE 50ug/mlolA
41.6%, 100ug/mlollA 72.7%%, BE 50ug/mlolA 28.3%, 100ug/mlelA 52.0%Z, C+= 50ug/mlollAl 67.0%,
100ug/mlol A 80.5%2, D& 50ug/mlel Al 89.7%, 100ug/mlellA 91.6%E z+zb JERHITh. ol & o] o)
Azd 7154 oAk dado] AAEA e cruded HEQ AL ot w), A e FAE UEhE
o F :dro ] 1:].

A3 1-2 Superoxide radical scavengng activity

A7) Add 1-13 2& Az 0.5 mM xanthine®} 1 mM EDTAS 200 mM phosphate buffer (pH 7.5) 100 el

183l 50 mU/nl xanthine oxidaseZE #7bsle] 1417 HoF ¥k8-& F=dth, 2 3 0.5mM NBTS #7135
37ColA 20% EoF vk AT v, o7]e 2.0 N HC1E F7Fete] wHe-S TAAIZ1aL 560 nmoll A &35
Z43qlth. ol tiZTQl BHAE AR 2 TEE HUiste] foAet U wHoRr FFEE S43)
o (Wallac 1420, USA), 3W WM& 5o sfo] Hidtghs T3,

3@t o

Superoxide scavenging activity (%)=(FA|&-"8-1)/(FAFa-AH A ) X100

171 & 49 JEeRG vle} o] positivity controlQl BHAOL WSl FAFSIAY =& X5 e, BHAE
Superoxide &7 gAdo] 50ug/mloll A 56.4%, 100ug/mlollA 93.8%2 vehglem, z+ AJ89 A$ AE 50ug/ml
ol A 25.7%, 100ug/mlollA 49.2%Z, B 50ug/mlollA] 34.6%, 100ug/mlollA] 55.7%%, C¥ 50ug/mlolA 52.3%,
100ug/mlel Al 83.8%Z, DX 50ug/mlolA 80.2%, 100ug/mlolA 91.4%2 z+z} Yelfilel. o] B wd] o)
AzE 7164 tAvl Hado] AAEA S cruded AEIS AL zHobe w), A B FAS Uehls
Aoz reld ),

A3 d) 1-3 Xanthine oxidase inhibitory assay

A7) el 1-13 22 AJ5¢ 0.5 mM xanthine®} 1 mM EDTAZS 200 mM phosphate buffer (pH 7.5) 100 plol A
FH)el¥ 3 50 mU/mL xanthine oxidaseE 7Fste]  1AIZF &9 uric acid® AAES =3I
Xanthine/xanthine oxidase®l €% uric acid AL 290 nmoll A Z7Fe &F = (Wallac 1420, USA)ol ol&f =
A3kelaL, olw tiETFQl BHAY A9 22 TEE kst fodxe 54 wHoR FFEE 43
(Wallac 1420, USA), 3%¥ wha& dx o= so] Fatghe T8kalot.
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Xanthine oxidase scavenging activity (%)=(FA&7-WFg")/(FA|E - KB A7) X100

3t7] & 50 YERd vEeF o] positivity control?l BHAO B]&te] HAFSEAY =& 32 veElQIt. BHAES
xanthine oxidase A &Ado] 50ug/mlol A 71.3%, 100ug/mlolA 99.4%% Jelleon, Z+ AJ59 ZH9$ A=
50ug/mloll A 45.1%, 100ug/mlolA 61.8%=, B 50ug/mlolA 50.5%, 100ug/mlolA 68.3%=, C+ 50ug/mlelA
70.9%, 100ug/mlolA 93.9%Z, DE 50ug/mlolA 88.1%, 100ug/mlolA 92.3%5 Zzb ERICE. o] ¥ wdhgo
oa Azxd 75 vhAvp Tado] HAEA &2 crudedt AEI RS A w, HId] =& FXE UE

W sloz SEy.

AP 2> 7154 AT BaRDY SHALS B
1719 AAeel A AEE S840 N5A Ak BERwe SHsaES delny] 9istel, ArkAvE o
st AzE F849) 754 DA RPVE dor RmeI 4] FeAd BAA oME Lulstel=

Asg wAbshah,

o

f o

A¥d 2-1 ¢5& B35 53

ADH activity> Blandino® ¥ (Bostian. et. al., 1978)& W3l A3t wksde =L F
1.4 mL, 1.0 M tris-HCl buffer (pH 8. 8) 0.75 mL, 20 mM NAD+ 0.3 mL, ethanol 0.3 mL, sample 0.1 mLQ] =
oyl 499 0.15 mLE cuvetteo] ¥o] &= 3 nl7F HEE Z43 t}2, 30Co|A] 587t preincubationdt &,
537t 340 nmoll A FF =] WHIE A }91‘:}. ADH activity® thzatol e AdiEdd () o= Yepigicth. o

e 3719 7154 SAN BERRE AheA @ oz s

ON
3

1-)4

ADH activity (%) = (NE FF% -blank EF% )/( ZE2T FF=-blank 4% ) X 100

3l7] = 6o e whe} o], thzdte] Wty %3 1 el e, ADH activitys 714 thAlvf 2
FEETS HubetA o ASE V)FCFE 10 mg/mLel A$ 124 %, 50 mg/mLel A 138 % Z 100 mg/mLel 7H-$-
142 92 % o)lE&Ho=z Z7154t). o9} e E}Alu} g 2o HwEe] wWE ADH activity W$3te] A3z

|
n|Zo] ®ol thAm BEEL ADHe| AL Z/A 7= I} Qe Ao : Feldoe] dms Eao] s]old A
=

Al 2-2 FAELHtI= o5 53
ALDH activity® Blandino® ¥ (Bostian. et. al., 1978)& W3lo] ZA3s 3, F4% 340 nmollA] NADH
o AHEEE XRE AEEAT. 74 2.1 mL, 1.0 M tris-HCl buffer (pH 8.8) 0.3 mL, 20 mM NAD+ 0.1
mL, 1.0 M acetaldehyde 0.1 mL, 3.0 M KC1 0.1 mL, 0.33 M 2-mercaptoethanol 0.1 mL, sample 0.1 mLE Wk%-
soor sto] o7le]l EA4 0.1 mlE cuvetteo] ¥ol F 3 L7} HE== zEste] 30TelAM 5E3F
preincubation 3 %, 587} 340mmol| A el EF =] WHEE =AYt A 89 ALDH activitye tzxao sk
AEA () o= YERHIT.

ALDH activity (%) = [(NE FFEZ-blank T3%)/(NET &3 %5-blank FF=)] X 100

mg/mLOJ 7

sl7] % 7o YERG wRe} Zro] ALDH activitys THAw} HEES H7lelr] RS AL J|FEo=
= =7} 100

F o ]
2104 %, 13, 50 mg/mLel - 107 92 2%9 Tk 7J<>ﬂ: ztol7F AR o), tAlwp HEE
mg/mLel A9 117 %= 0-50 mg/mL<] a3 o A ztol7t AATE.

O
_(‘
o
=
o
2
()]
=
E
j&
HN
Lo
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<HF 3> 7154 dAlvt 2AELY 7T Ads &4

>
2

| 3 % Aol whebA oghe 3 =
o]-g3sto] 7I'eA vAlvt %E%%@l EEZgel
M= Add 204 AMEE A

=
o
7154 TARE BEREE ol gaieiT.

o
£, e
9

oX WX Moax
o

o] A AAE 47FAE FERSFTE G1 (MOI~M05) = olghert ok thxatolar; G2 (M06~M10)E Ax&=
NEEA25 mg/kg/day) Folwrelw; 63 (MII~MI5)E F¥% AJAEA(250 mg/kg/day) Folvolal; G4
(M16~M20) &= &%= A FE4(2500 mg/kg/day) Fola-o]t}.

r!

ere W7 APEAS 1373 A%oZ Rolsh: AN FrIHoR 4% Ao AGEA 4y, BE
A@wel A 2k 4ol A%k Ve ekt mebd 508 AllsleAs Q8 B4%AEI (1 nl/ke/day )
2447t 5 Fo) ASAEAS Bolol F4 FEY JES FASAT. ol FL 206 AAFTLE 10U FTE
o2 ) 2 e

( Al S F3lo] wkE-Zo 9% 7F &4 ARE HF Fold g, 3d
S EIZHE AXT BE AFFTES FASAT (E3). B AHFA e SHAY FAT
PackageZ o]&3dle] dPujx] EAFEA] (one-way analysis of variance)S 3+ & thxatd z} &3 Alo]d
F9F p<0.05 ¥ P<0.01 & Dunnett’ s t-testE o]&ato] W a}qict.

Agels-1 9 A}

g = B ] Bsals Edte] A3 dAorRE B3 A A Glutamic Pyruvate Transaminase
(GPT), y-glutamylpeptide (y-GT)& A&As}sHEA7] (Clima plus, RAL, Germany)E ©]-&3le] #43}%H.

adukx oz %7] z7HA3t fo] Fel: HAE &4 (hepatocytic  injury)® @@ES]  (bile duct
obstruction)®] ¥ 7} FF o2 FREM, IHAXE &4 A= N Ul PTY w4e F717F, HaH A
gl = y-GT9 5o EAdolnz R Ik &4 g2 o] 8Ha 3

st7] &= 9o YERA ule}l o], GPT SAATE 1 & dERTA 619 AS pre-injury AlE¢F acute
injury MRS 248l ®, 30 U/LelAM 520 U/L= w4 S7kste] (P<0.01), 574 Ede] #2Hlas

goletginh. w3k AlgdslEb A Wk % 0] 9] repeated injury ABOIAE 644 U/LE AEH F7} S
B Wk ojue}, 39U3ke] 357]5 X recovery AlROlAE 135 U/LE Hlwd xe F2E Yehldn.

ANAEAS Fog A3 HS$ acute injury AlBAE Glatol B8 G2, G3, G4+ R5F EAZ R F93%
2pol S HolA] AT repeated injury AE 9} recovery ABOlAME Gl BlE] G2, G3, G4vt BT EAZ
o7 Fo3 AolE YEH AL (p<0.05), £3] recovery AlEoA G2, G3, G4 BF AAAZ Q] FFo = I&
Hie S sl oy e dye AgEAe] 1 54 84 xFol diste oJx Ao Wosgy) wE
3] 5o 71odgS AlA}SHT}

Agd 3-2 54

Aol TrE AlFoAN BE AFTES FHstiaA 54 7|9 o) oiE #EsidA 53] Tt didk ¥
A &4 qgEE It ¥4 B3 Fo HdEds Soled st gdie gdoN AysistEAy gasky i
Mg AAEEITE. S, HE A Eshe AT HALE AAEIT

371 = 109 YER A3} 2ol y-GT 82T+ G179 A9, pre-injury A&} acute injury A|5E 4
3RS wl, 4 U/LAlA 5 U/LE 2 W37} 11oy, repeated injury A|&EoAE 21 U/LR 571 S48 3l
SHTE. ol dwrH o R oA Ik HEH diste] & WEE HolR ¥E y-(IE A&EH d43s Fo
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1 4921 (p<0.05)

°
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il

9 4]
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=
HstE HolA
tol 3

°

7 R 2=

gl

Gl vz
7} xRt H

s
2

L
L

injury Al&olA

A%, acute

G2, G3, G4

L

L

repeated injury Aol A

[0156]

iyl

I G2, G3, G4

3]

E3] recovery A|BOAE Glatol] H)

o

TH

o/
o
o
ojp
~
o
Ao
o

TH
-
o
.AO
]

—~
o

%

[0157]

A}
2l
et} 94

ZHy

=1
=

3 FA4 (3 mm) =

xé 5

o]
=

<
T

i
Foll

0

o 1A
WA (macrovesicular steatosis; 0~3%),

=47 (lobular inflammation; 0~3%)

ol

24

1ol 47 9]
1ol Waaoln.

°

UH o)
w7 (ZEISS, Germany)

<]
=

ST
X
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3 712 10% $4 formalin &

=
=

2] 342 A=A paraffinol

&

S|
A

Eas!

S

a1 9

e ups} o],

111

s
a

A (hepatocellular ballooning; 0~2%3), A9
=27 (portal tract inflammation; 0~3%) H¢E 7}

Eid

[e)
5.24, G2 3.8%, G3+ 3.5% 1¥a G4 3.0

A4 3-3 Y= HA
Wl hematoxylin & eosin (H&E)S =

T EE A=E A

z]

e}
=4
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3) W2 THA
v
4) 2t
A4
5) Ed tHA
A 4
6) 1 il ohA
+84 L N H+8Y
7) Haojq} 10) ZiZ= 51 2 ©HA
v v
8) x4 2 oA 11) =& A
"
9) % tiA
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Xanthine 0¥dase scavenging activity(%)..

Relative ADH activity (o)

Positive
190 1 confrol

g0

60

40

20

Superoxide scavening aclivity(%).

B Dug/ml
L 100ug/ mi

BIA

Positive
control

8

g

BHA

®50ug/mi
010009 'mi

150

1207

907

607

307

H %

0 . 0 100
Concentration (mg'mL)
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1207

907

60

307

=

AEAE

0 i0 50 100
Concentration (mgmL)

\ 5084 CCH 22U

!

ABER+OITE HEEE + {2 E #2500
(_—

-r
o

& 52|

k'3

GPT (UML)

1000

T iy i
3

4
B 0 | 3
i il

1) frepeated injury) )

800

600

400 -

200 -

H Group
] Group 2
I Group 2
] Group 4

| lii

Fre-injury Acute injury Repeated inury Recouery
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Gamma-GT (U/L)

25 4

15 4

10 ~

on
1

B Group 1
[ Group2
I Groupd
| Group4

£ 3

Fre-injury

Beute injury Repeated injury Recovery
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(1A} 0§ 2h

iraction
pump |fraction

NE(2ZEZ)H A 2el2E pore sizeS
FEEH 1-30kD 2212l fractionE Of
el 2E £ 90k
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