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Protective Effects of Vinjinchunggan-tang (YJCGT) on Alcohol-induced Oxidative Stress

Young-tae Kim. Hong-jung Woo
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : Oxidative stress seems to play a major role in mechanisms by which ethanol causes liver injury. Previous
studies have shown that treatment with Yinjinchunggan-tang ( Yinchenqinggan-tang, YJCGT) has protective effects on alcoholic
liver disease. The aim of this study was to investigate the protective effects of YJCGT on alcohol-induced oxidative stress.

Materials and Methods : 7z ritro. we evaluated the inhibitory activities of YJCHT on DPPH(1.1-diphenyl-2-picryl-hydrazyl).
xanthine oxidase, trypsin, and hyaluronidase. In a cell culture model, we measured cell viability and proliferation, and the
activities of superoxide dismutase (SOD), and catalase (CAT) after YJCGT treatment in C34 and E47 cell lines, and HepG2
cells transfected with/ without cytochrome P4501 E1 (CYP2EL) gene. /n vivo, we estimated serum level of hepatic biochemical
markers, and alcohol concentration in the blood.

Results @ YJCGT showed significant free radical scavenging activity against DPPH and xanthine oxidase and decreased
hyaluronidase activity effectively iz vrtro. YICGT also increased cell viability, and proliferation in C34 and in E47 cell lines,
and increased activities of superoxide dismutase, and catalase in C34 and in E47 cell lines. YJCGT reduced serum AST, LDH,
and total cholesterol level in some of the results, and reduced blood alcohol concentration iz vive, as well.

Conclusions : This study suggests that YJCGT has protective effects on oxidative stress by inhibiting alcohol-induced
suppression of antioxidant enzyme activities.

Key words : Yinjinchunggan-tang (Yinchenqingean-tang), antioxidant effect. oxidative stress, CYP2EL, alcohol
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wxlAle] k52 AlF = superoxide dismutase(SOD),
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Table 1. Prescription of /njinchunggan-tang (YJCGT).

[ 24 Scientific Name Volume (g)
B Artemisiae capillaris Herba 50
R Sanguisorbae Radix 15
H it Atractylodis Rhizoma Alba 12
S Hoelen 12
% Polyporus 12
BT Rubi Fructus 12
4t OE Zingiberis Rhizoma 12
E 8 Alismatis Rhizoma 8
AT Raphani Semen 8
wOR Aurantii Pericarpium 6
H H Glycyrrhizae Radix 6

Total amount 153

2) 7 &

B el AHSE AFFES AF 2540 g9
85% ICR AlE2 2, o E F3 o]u Institute of
Cancer Research(U.S.A)elA &% tzAel A
5= (mouse) & AEFZ(Seoul Korea)ollA +413}

o Ao,

2 AlETH AlS

1) DPPH A& &A= &4

Free radical scavenging 2H-4-2 v|2A oFA 3} free
radicale] DPPHE ©]&3F Bloise] ¥ < A}-&3}
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22439tk &S methanolol] Fo] oz
1 m4 #3s2z DPPH £4(5.92 mg/MeOH

100 m)& 0.25 ml Y37 ARZollA] 3082 W25k
o}, uhgo] A& H F 560 ol A FHEE EA3)
o] free radical 2AZASS AAstHon, A
Y2702 ascorbic acidE AHESHGT 4 %

HE A3l e A3 EDss AASHH.

2) Xanthine oxidase #s] A= =4

0.05 M9 sodium carbonate buffer(pH 10.5)Z
1.05 ml ¥, 3 mM xanthine(as substrate), 3 mM
EDTAC(as media), 0.15% bovine serum(as stabilizer),
0.75 mM NBT(as colorizer) S 50 ul® Y1 ¢
S 150 Wl ¥ F 1087 Aol s 6
mM<®] xanthine oxidase(as start soln)E 50 ul %
3208 7 Ao wh-eAl7l 3 6 mMe CuCl
2 ukeS 2AANZY 560 moll M FF=E =3
gto] Asl e AXBIELH, FA dxLeEs
ascorbic acidg AHEsleh ZF s=HE AW &S
ZA3ste] EDgsre ARSI

3) Trypsin A3 A= A

Trysin &4 A3 24 Anson™3 Tsutomu” 5
o] Wl Fsldct = trypsin 20 we/ml B AR

1/15 M phosphate buffer(pH 7.6)ll £3) 2171
NS A 40 Wt 100 WA F8k 0.5% casein
036 m 7} 3 37 ColM 1083+ 7123}
% trichloroacetic acidE 1 ml# o] uks
A7 & 0.05 M HCIE 40 ul ¥
TollA 1087 A8 sle] Al
4 Asd g 025 e 3 &
ne} £33 % 05 M NaOHE 1 nl 7}
M AE (03 A 7pst Fo 37 T &
E7} incubationdti 660 mmellA FAEZ =33}
of JA &S AAtstH

4) Hyaluronidase A& A= =4

Z+ & (.1 m# 381 hyaluronidase £
(71.8 mg/10 m)E 0.05 ml 7}8F & 2 &8st o
37 CollA 20% 7t incubationdt ©H2- activator®
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A 125 mM CaClg 7kt & &83led ohA] 20
£ 7t incubationdte}l. 712 2A (.12% hyaluronic
acid-K £9(36 mg/30 m)E& 025 ml 7} oL o
Al 40% 7} incubationdt, 0.4 N NaOH 0.1 ml %
potassium boate £ (boric acid 49.44 goll EF7
1 LE Yo} 3ol &9 KOH 22.4 g& 7}3e] 4
sgt o) 0.1 nE 78l 100 T &% 5
oA 387 7tk B2 el A3 & i
AA ZA DMAB A 2 (p-dimethylaminobenzaldehyde
10 g& WZ2AHI0N HCU(7:1) £ 100 mle] =9l
ﬁ.ong \:]./\] Hoé/‘,}_‘"i 10“H »s]/&sl 3 7}3]_
o] 37 Celld 20% 7} incubationdt TH& 585 mmell
AN FAEE 2Hste As) L A

3. ME A

1) Cell culture

M 25 Hep(2 cellell CYP2E] 5-AAFS transfection
A7 BATA 29 pCI-Neo vector® Eoigl= (34
A EZE o]&3sdH(Arthur 1. Cederbaum A1), Al
Z ek 10% FBS, 1% Penicillin/Streptomycin,
1% Glutaminee] £33 wixE AHE-3ted 5% CO;,
37 C& wieksldeh. kA= Alol& 1% FBS,
1% Penicillin/Streptomycin. 1% Glutaminee] ¥3+
g Rl A E Fad FEE 3N A}
Aot

2) ok Ful 2 A

Agel A3 AN AT WEETS 1A
%%*(153 g)= Z54 1000 mol ¥ 3A 74 23]
3z % yotary evaporatorell A 7Hsh 4]
7 & FAARIE o3t 2066 g8 AxFZE
E(5E 135%)= A% o] FE2ES Alzufokd
o 100 mg/ml 2] FEE o] (.22 um syringe filter
£ o] &3] 43 dF F83 FEE 3N
Agel A3l

3) ME FAE HAAHMTT assay)

Az A& &ty 91siA] MTT assay(3-
(45 dimethylthiazo-2-y1)-2,5-diphenyltetrazolium bromide



assay) S o] 433tk MTT solution(2 mg of MTT
in 1 nl of DMEM)& |3 3, 7—}”9] wj A ]
200 W ®] solutions 7}ghet o] A& 457 37 T
2 incubating & & A 2E 14]7‘]6}_1_ 100 ul
N-propanols Z7He] wjA]el| 7}star 5-107F &
So] Foh 7 wiA 9] solutionell M 50 wE 3t
= 96-well plate® &7 ¥ 570 mmellA ELISA
Reader2 #4393}
4) AlE 24 % ZAHBrdU assay)

*ﬂ_-‘T—_ ZA 5= 5-Bromo-2-deoxy-uridine Labeling
and Detection Kit M o]4-8F BrdU assay(Roche,
Swiss) 2 FA 3t Aduiekst HNEE 96-well
plates] 5000/welld #F3t2 37 T, 5% COz0lA
w kst 7+ well ol BrdU labeling solutions 37}
sted 37 TollA 3A17E i Fatadet. wiFi A& Al
718}3. wash medium(containing 10% serum per well)
2 A Z2E AA’ & precooled fixativeZ 25 TellA
3087 Al £5 AT & wash medium(containing
10% serum per wel) 2 &3tk 73 o2 nucleases
working solution(per well) 22 307+ 37 C(in the
absence of CO»olA M ZZ wjekst & 100u of
anti-BrdU-POD, Fab fragments, working solution
22 37 TolAM 30%7F wiekslsi o, peroxidase
substratewithout 2+ wellel 7}F8ked positive sample
So] HAoz B wzix] 3087k ekt F
microplate reader® 405 mmol| A sampleS-9| F%4=
% A5

5) FAstEA G &4

(1) Superoxide dismutase(SOD) assay

Superoxide dismutase(SOD) &4 SOD assay
kit(Cayman Chemical Company, USA)E o]-£-3}e]
Agstedet, SOD &4 =42 xanthine?} xanthine
oxidase<] Wk
o] tetrazolium salte} ¥H--38led formazan dyeS 3
A3e A2 o] 435199”. = cell scraperS ©|
43 }04 A ZE £ 3 1000 xg& 4 TollA 10
7b GARE s, o]FA A& pelletl ImM EGTA,

2o A YA superoxide anion radical

210 mM mannitol, 70 mM sucrose ¥ 20 mM
HEPESE #7I8le] 27k Al sonicatorg ©l
43to] FAZE oL, 4 TollA 1500 xg= YA E
23t A A E 78t Ao A3tk SOD
242 7 wellell 200 wl©] 3|45 radical detector
210 W] AYs 9> 320 u xanthine oxidase
Azksle] dbgE ANAEAE 208 2 EE
WA Aol A vhSAIZ] % 460 nm°1W %"o ==
A3ttt

(2) Catalase(CAT) assay

Catalase(CAT) A2 CAT assay kit(Cayman
Chemical Company, USA)E o]4-3le] A3}l
CAT &4 =4 methanole] A& %2 H,0,
Bholl A Ao} vk A o] 43 AoE AA
% formaldehyde®] <¢F& 4-amino-3-hydrozino-5-
mercapto-1.2.4-triazole(Purpald) ©] aldehyde$} bicyclic
heterocycled 3Asle] Repd oz Wl v
oz 24399 = cell scrapers o] &3] Al
IE £AT 31000 xg2 4 CollA 1087 LAE
gstz, o]3A 4L pellete] 1 mM EDTA, 50
mM potassium phosphateE &-H-3l= 1 m<] 27}
<+ S48 A8l sonicatorE o]kl FA 3}
g oh, 4 CollA 1500 xg= YA E2 s AA Y
= 78t A6l ARSEHH. CATY 342> 74
welloll 100 19l assay buffer, 30 wl©] methanols}
A 20 we ANE Y& F 20 ue hydrogen
peroxide® A7Fsted WHe-& AAsksATh 2087 EE
o] FHA Al2ol|A HFEA]7] & 30 W potassium
hydroxideS 7 well o #7}sle] wh-e& A A7)
2, A 30 w9 Purpald® A7FSE 3 A2l A
1087 E50] FHA F712 wHeA1Z o5 10 o
] potassium periodates % 7}ste] AZojlA F7}
2 587 E5o FHA uESAIZIR, 540 mmel A
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>
Fo

AYFEEE (D ’i—z%"l] (naive, normal diet

Without any treatment), (2) =&+ (ethanol only),
Iﬁ( Uiz g"‘(ethanol + HBRIEITS 1 g/

g). ) HBRIEATS 2 g (ethanol + DABEIEATYS
2 g/kg)9l 4oz Y3 7 o vy wlxsled
o & Agel AREsE ok S H SR>
Table 13+ Fd3tH, dojzl F247x 7|28 5
ol )M 3te] ARS8

2) 9 F 7tas FAE &4

st g2 F5lo] 2] vacuum tubeoll
71 5 4 C, 3000 rpmell A 208 7+ A& ste] &
A& Baskeldl. @A 3 aspartic acid transaminase
(AST)¢} alanine transaminase(ALT)E UV-Rate
% we}, alkaline phosphatase(ALP): pYE
29dlat 7]AW¥, lactate dehydrogenase(LDH)
X UV-Ratel™, y-glutamyltransferase(y-GTP):=
y-Glutamyl-p-Nitroanilide ¥ 2.2 24 kit(Asan
Pharm. Co.)& AF8-3le] prime automatic clinical
chemistry analyzer® 2433t}

3) A % total cholesterol. triglyceride®] A3

ALg dA-2 &ziile] A2 vacuum tubeell
%71 5 4 C, 3000 rpmol| A 205 7+ YAl E-2] 5}
gA4& HHs9dh €A 3 total cholesterol
triglyceride 242 4o Folo] 244
kit(Asan Pharm. Co.)E AF-3}e] prime automatic
clinical chemistry analyzer® ZA3}9ic}.

1) 8% 43 T 34

A FEo samples ZATFoI3 3 305 FHol
40% 2FE&E 10 nl/ked] $Fo 2 77} T80k
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J2HE 0E 7 APFES AAozRE A
AF st szt o] A% vacuum tubeell %71 F
4 C, 3000 rpmoll A 20% 7+ YA Rt A S
doeh. AW ethanol FFS Thu] Aol 9]
7+8t NAD-ADH reagent kitZ AF8-3ted 340 nmol
AN BBBEAZ o Lite] FAEE 2A s,
4. EAIXE

AN dejzl A d2d P AP
o] 22+ SPSS 14.0& o]-&-3ked Student t-testel
o8 AAsG o, p0.058 A4S 4+ 7k A
o|7} BAA oS Z= HoE Holt

. #% 2

1A A

1) DPPH. xanthine oxidase 3 A=

DPPH &7l WBiAEITSS F=ol B 3l
Z71slg o, EDspe 0.007 me/m 2 H) 274l vitamin
Ce 0.003 mg/me} AL wjs=st Atz FAS
el ek (Table 2). X0 M B = =3 PpkiE
&S s=7F Eekldl et F71skeden, EDsg
< AAt ZA3E 00151 meg/nE Az
vitamin C2] 0.0443 mg/miel] v]a] & =2 3HAls}

4 235 vep deH(Table 3).

Table 2. DPPH Inhibitory Activity.
YJCGT Vit. C

Concentration  Inhibitory  Concentration  Inhibitory
(mg/ml) ratio (%) (mg/ml) ratio (%)

0.0005 7.9 0.0001 3.3
0.001 19.1 0.0005 6.3
0.005 332 0.001 103

0.01 721 0.0025 442
0.025 9L.6 0.005 90.6

EDs5 (mg/m) 0007 EDs (mg/m)  0.003




Table 3. Xanthine Oxidase Inhibitory Activity.

YJCGT Vit. C
Concentration Inhibitory Concentration Inhibitory
(mg/ml) ratio (%) (meg/ml)  ratio (%)

- - 0.0016 11.83
0.008 3..46 0.008 19.02
0.04 20.49 0.004 26.10
0.2 64.23 0.02 39.95
1 96.32 0.1 87.00

EDs (mg/m) 0.0151 EDs (mg/ml)  0.0443

2) Trypsin, Hyaluronidase #3 SA=

HEETSS s=7F Zebdel wet trypsin &
A& At e, EDys Ak A2 16.789 me/ml
2 279 trysin inhibitorel ®]s] A3 A 237}
SHotTH(Table 4). ¥ FEpiEAT %< hyaluronidase
A&l A2 EDspol 15.952 mg/ml GeH(Table 5).

Table 4. Trypsin Inhibitory Activity.

YJCG'T‘ ’T‘rypsin Inhibitor
Concentration Inhibitory Concentration Inhibitory
(mg/ml) ratio (%) (mg/ml) ratio (%)

0.01 6.1 0.001 1.2
0.1 12.1 0.005 18.3
1 184 0.01 31.5
b) 208 0.05 91.0
10 3.1 - -

EDsy (mg/ml) 16789 EDsy (mg/ml)  0.025

Table 5. Hyaluronidase Inhibitory Activity.

YJCGT
Concentration (mg/ml)  Inhibitory ratio (%)

10 22.46
25 91.86
50 9.18
100 -
EDs5y(mg/ml) 15.952

2. Mz M¥

1) ME B4 =(cell viability)

A ethanolth-& FoIg FolAME (34, E47A
X 2N ATt folsiA Aastelon, E47
ME7L C3A 2ol w8 =7 253 o A3
7A3kE B, ol CYP2ELSH #A el 9l
Rog Heldh RHEESGS ethanol Fo2
Qg BAM T ZHAE (34, E4THZAA HAZ o
Aste 235 Bk FAHoE Bl CUAE
AME 24A17F Al HEGEITSG T=7F =
235 AR AxIY =7} ZItee A
oo FEoE A FEEA sk, 484
7t A = SUBIE AT &
oJgt Apo] & HolA] dokel. EATHI Zoll M= 24471
A A 2B =F SIHAFHAT 200 e/ mlel
A T4 Qe S7HE B 53] B8AI A
Ao & ethanol T5 FAA R RFEiETGS
gt BE FolM FA=EsF FYsHA FHE el
FlE e Fig. 12 AT FAEE 10022
st 2y 2 APLE 4L Blwdt A,
HBEITSS] F7F ethanolel <3 AZZA =
A E FaAT= A FAF 4 dek(Fig. D).

re rle

B Media only E= Ethanol+YJCGT 50
E== Ethanol only D Ethanol+YJCGT 100
150 Ethanol+YJCGT 200

Cell viability
(% of control)

C34 E47 C34 E47

24h 48h

Fig. 1. Effect of YJCGT on cell viability (MTT sssay).

(34 cell is pCI-Neo vector transfected HepG2 cell.
E47 cell is CYP2E1 transfected HepG2 cell. All
data is converted on the basis of media data is
100. (#: p<0.05 compared with media group, ##:
p<0.01 compared with media group, ###: p<0.001
compared with media group, *: p<0.05 compared
with ethanol group, **: p<0.01 compared with ethanol

group, ***: p<0.001 compared with ethanol group.)

2) A E Z2 % (cell proliferation)
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ethanol& Foi3ka 24417t 73 §F C34, E47 ERE C4MEA A9 SOD 84 A3 A &3}
AlE Bl A %*—,_‘57} HoiAld whs), 48417 A 7b & o ¥EHSH(Fig. 3).
e Folt 034, BTAE BTN ZA 57} 4

ALol| B3| tg;}_ 2o S Ho|A = 13}\:}‘ [l EE Media only ES Ethanol+YJCGT 50
RS B Feldt A5 BATAZIAE 24 48 oy S CranaevicoT20

A7 A mRelA] AL FAEE v«ls}ﬂl z

T e ASE Beew, C3EAME 7

2 FE 200 we/m BFSE ALsE, AR
gl M FAEE FHITIE 2AAE B

o} kA TS Fo17) ethanolel] 3t Al " T oD, e

ZZA T e A= AFES e 4 94 24h 48h

Fig. 3. Effect of YJCGT on SOD activity.

=

o

o
1

SOD activity
(% of control)
3

(Fig. 2)
C34 cell is pCI-Neo vector transfected HepG2 cell.
Vedia ont EanoleYJCGT 50 EA47 cell is CYP2E] transfected HepG2 cell. All data
Etial:ocl)r;r{Iy ﬁ E:h::ZI:Y 1GGT 100 is converted on the basis of media data is 100.
200+ Ethanol+YJCGT 200

- o (2) Catalase(CAT) &4
ethanol §o2 Ql8le] (34, EATHE EFolA
CAT B4 =7} Dol on], BeTHEs C3A R
o & o A dolAe AR B9 W
Biithe AT 2t AdTelA CAT 4=
[¢]

-
@
?

i

Cell Prliferation
(% of control)
2
o
T

2
?

C34
| T 2 JaA7le 592 wgen, o R4 I
Fig. 2. Effect of YJCGT on cell viability (BrdU assay). A o melselon k=t B2 AT
C34 cell is pCI-Neo vector transfected HepG2 259 cH(Fig. 4).
cell. E47 cell is CYP2E1 transfected HepG2 cell.
All data is converted on the basis of media data is
100. (#: p<0.05 compared with media group, ##: & Media only E= Ethanol+YJCGT 50
p<0.01 compared with media group, ###: p<0.001 j50, == Ethanolonly E‘ha”"'*YJgngo
compared with media group, *: p<0.05 compared with Ethanol+YJCGT 200
ethanol group, **: p{0.01 compared with ethanol 2% 100l
group, ***: p{0.001 compared with ethanol group.) % "g’
e s 25 5
) ks B S
(1) Superoxide dismutase(SOD) BA = ‘
WSS Akt Z3e 8] 95 i B
akzle A o] shel SOD S EAsl Fig. 4. Effect of YJCGT on CAT activity.
A ethanol Fo]2 Ql3te] C34, E47H 24 SOD C34 cell is pCI-Neo vector transfected HepG2
T/ BE 7243l BEEETRES o3 cell. E47 cell is CYP2E] transfected HepG2 cell.
50. 100, 200 e/l 2-0) (34, BATA ZolA] 2= SOD illlggta is converted on the basis of media data

g4 A2 dalsks APNE Bgon, B
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3. = Ad ol ¥l&| HWEEIT FAR delAlE WEE B
DA 3 tzs #E ot FoAL ¢lglen, ALPE HuE wW3ls
AST &A1+ WiiEFGs Fosls WoE W HolA] okske}l, LDH: WEiEMS FI2 ehtahnol

32 Holx okt ALT $£4%= RS 1 THO TR we} delAE AIE B

g/ke, 2 g/ke T EF)A ethanol #+EH 2 o, B3] WEETS 2 g/ke FATAME Fost

A ZHAseH(p<0.01). y-GTP %= ethanol A5 BAeH(p<0.01) (Table 6).

Table 6. Acitivities of AST, ALT, ALP, LDH and y-GTP in Serum.

Naive Control (ethanol)  YJCGT (1 g/ke)  YJCGT (2 g/ke) Silymarin
AST 136433 7394317 5374316 744%305 347425
ALT 266 838+213% 310£196™* 373480 2671207
y-GTP 7.0£5.2 6.7+4.9 3.2+2.9 3.5%1.4 4.243.4
ALP 405+78 1007866 651£177 733179 673147
LDH 719+263 628+117 557193 383+131** 725+41

All values are mean * standard deviations (n=6).
# Statistically significant compared with normal group # p<0.05, ##: p<0.01, ###: p<0.001).
. Statistically significant compared with control group (*: p<0.05, **: p<0.01, ***: p<0.001).

2) 3 Z total cholesterol, triglycerideﬂ A £ a7 At #AFE o, 53] HiE
FBEFGS TCol M E fos #sts o S 2 g/ke T8 FolME o3 A4S B
07|12 ¢kgkor} ethanol —r‘ﬁi Z74st TGoA| A (p<0.05) (Table 7).

Table 7. Concentrations of Total Cholesterol and Triglyceride in Serum.

Naive  Control (ethanol) YJCGT (1 g/kg) YJCGT (2 g/kg)  Silymarin
Total cholesterol (mg/dl)  62+10 33£9 38£16 35£13 39+15
Triglyceride (mg/dl) 11024 277+163° 142459 113+53* 103+53*
All values are mean * standard deviations (n=6).
# : Statistically significant compared with normal group (#: p<0.05).
* . Statistically significant compared with control group (*: p<0.05).

3) 9% 43¢ vx H3 Table 8. Changes of Alcohol Concentration in
HEETG s Fo8 A4St dE2del vshe Serum.
9.24%9) $28 aS 2 HHp<0.05) (Table 8). Control  YJCGT (1 g/ke)
ethanol (mg/dl)  41.406+2.8 37.582+3.4*
inhibitory effect 9.24%

All values are mean * standard deviations (n=10).

* . Statistically significant compared with control group
(*: p<0.05).
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v, 2 &
e ETHF TE 3714 5B sFolehe
e B AT olgste] oA HaE A8

afm Aoty oleh. vt o] 3 BjAtFA

A AATE o) 43 A F ¢F 3% 42 B

A, 3, AEFAH AEH2Z Qs fa3 &

Ak ~% (reactive oxygen species: ROS) o2 w3t

a4 =t o] ROSE 7HAF <lRIEE o) Ala

AZESAAL (07 A Bkl x] B9le ko)
)

o

W % 11'
A== d%3k4el superoxide anion radical(O;),
FAk3}E A4 (hydrogen peroxide: Hs0s)., hydroxyl
free radicalC(OH) 5-¢] $12™, o] 9Jo|= nitric oxide
9} nitrogen dioxide(NO,), hypochlorous acid(HOCL),
hypobromous acid(HOBr), peroxynitrite(ONOO )
Sol At ol g f3 FAAALFS free radical
olgt 3y Bk AAE Wi gloM F49
—g-zl;q. B]-_O_/H o] c)]-Z ‘H ]_g‘L_\,H u}uﬂz] o]l,]. x]
AL B80T fFAARE 3 DNAZA
del AFH oz A x|
AMAQ I 2 J3lE Aoz A g

olZ A AArAQl MEUAIAA FeA] A A
%9 free radical® 7]e} FAAA B HASE o]
AARE T gloy, AAYl= o] Fol Hat whel7]
24 superoxide dismutase(SOD), catalase, peroxidase
59 Atstaael ¥ vitamin E, vitamin C,
glutathione, ubiquinone, &AF 53 722 AI3E
Ao EAsle] AARE B3I 9ot T 9
o} 2 AA 7)o o] o] 2AFHAY AF
24, 3}t Q5o sl Ak A
o] At A ] S3E xHsA & AS AFA
E8 ~(oxidative stress)7} op7] I TH,

AL YA AHE F FE b A At
HA =, IAEAY 3 Fa g4l alcohol
dehydorgenase(ADH) 2} microsome®] cytochrome
P450TE1(CYP2E]) ¥ peroxisome®| catalase &
9 A7A] EAAES £ acetaldehyde® AF3}E A
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"ot o] 5 Al 98] =3+ aldehyde oxidase,
NADPH oxidase, CYP2EL, xanthine oxidase 5=
A 2] BAAFAZ(reactive oxyzen specis: ROS)
< AN, FFY dFE HAbellA ol &4
2 oY A #27] (free radica) & LAYAIA
AA W A AEH A (oxidative stress) S 8}
A =ol dFEA A T3 dalo] ek
=34 WA E acetaldehyde™ acealdehyde-protein
FAHE R AA A ES] S s Al
o3, NADH/NAD + Ab3}3HS] w]&o] Ab3LE
7127 Eo] cytosol® mitochondrias] A thAbe] AF-S
ob7]8 4 ot wal wAAe g3 AFH=
superoxide dismutase(SOD), catalase(CAT), glutathione
S 2> Akt AL Ao 28-S A3l
of ABIAEYAE FA8l] A E &4 42

1:}8

FHZ ATATNME dFSA A dedeE
AEFHIL e ARtAE 22 A cytochrome
PSSO EL(CYP2EDS) A7l Ael 28 o
= Aoz a4y ut? oo dzLe A
ADHEZE Bl w2l 4stg 4 ol wl, 3}
o] dFEE vAAY TAAQ S5 x2E A9
ADHEEe 2% ethanol HAPF of2f$)#iA CYPZEliﬂr
catalase®A S0l FUHA "o o= A
S35 8= 7% CYP2E17} AAlel wls) 5-10
Wl S2E A FAFHE B Fed 4 gle
b, stdAe $FA= CYP2ELe] 4=3g dhAfel
A zZRAEHE el AAlel w]dte] Ao
AAA e} olgs CYP2EL 28t sjAtzA &
JAY FAALF(ROS)FH AAHAS}EEE A
Qe 8 9oz A5Fy ggiiesd

wea] F3LA }@Ab} A}E}AEH] (oxidative

o F24el 341 3 olel el CYPIEL
A9 Fol8 Solel Bede 2

o) ozt byl hsel 2



gt oA Aol 27 Qe AA el
2 A A AR HWRIEIFGS 24l AR
B o] HiES X 2o AMEH & WAL
HOol ks o2A, BRRILAENA MEES st
I, ik, TR MR, R, BT
BT 5= 7Hs Aweldh. YAIME HEF
B, RS xR A st AMEE T 9
=3
B AT e SZEA A FH el
ARt AEH AG)ef Fghsle], o] o fEE
ARSI Ed 2ol WS FEUESS] Rsads o
olR7] S8 A Ayt HA AlFH ol
A 43722 <lgt CYP2El 3l AbstAEH Ao
A5 SAE sty ks g
Hhgol] #AY B4 FAel njHE IS

Rl 2]
Haslgiom, 7 o2 CYP2E] transfected HepG2

cell& o]&3le] WERETE ol AE &4 % F24]9
A ke Fedy, FE AN E
EiEel 84 F9 zha #HE A4F AFs
Az 3 dF 43 5=
3kt

HA HEEISS A E3E getry] $)
sted, DPPH(1.1-diphenyl-2-picrylhydrazyl), xanthine
oxidase(X0) &2 gt Asl FAHEE 243519
o}, DPPH+ free radical® %322 ascorbic acid,
=398, WekE 33hE, Weks ofnl{ 5o ¥
Abst 243 ub-Ssle] 3HdE o] A2 o] A
HozHW AAFAFTe FAe| 7bsdted A3t
A5 EAo o] &5} o213t radicals A
717G AN 7 el I B2 dAks 34
9 FAMALE BRSO radicalol g &A%
G-o] 9ty ke 4= 9lvh, XO& xanthines 714
2 3o uric acidE AA3HE FAlA superoxide
radical& AA38l= &A™, xenobiotics & CCl,
ethanol ¥ toluene 5= FAF o 7t =& oA
F9 X084 o F7tgdda A ol

Ad A, WEETSS DPPHe X0 4=

=
2

5 =0 wEsle] AN A Akt G o] gl&
+ BoF9vh EDss AAE A3+ DPPHE
0.007 mg/ml, X0 0.015] mg/m o™, o= Bk
g0l 3HAkakAIQ] Vitanmin Cell ]3] DPPHS
739 v dAakst A S X0 ASE £ o
733k kst S A HeE Bolvk(Table
L 3).

HBE S o] AL AE 2o 93 o 2t
nAE e dotry] §8le], Gl
&9l trypsindg} hyaluronidase®] A 7l
=48ttt Trypsine serine protease & 3dHE
g3 FAo|ut mA PR FHA A 5 A
Sto] W Lo F£3hE Moz FAlsle] 3
o #o33l= chemical mediatord! kinin® -2lell
Fedst= 142 A . Hyaluronidase:
mucopolysaccharide-splitting enzyme®] 3htzA &
AdF ExpAde] Foslal, chemical mediatore]
o E Hdsle § G5 o] e 24
2. hyaluronidase A&l &4 7AW o] HAE2HE
grdz=a) NS 9138 screeningH 2 %® o] £5 1
e,

A A}, WEETG S trypsin®] A$ $95
A F 32 HolFA] 28191 A| %, hyaluronidase 7%
Fa5 a7} slE AR SAHNT. & Kk
FES trypsin As] A =% EDsol 16.789 mg/nl
2 Y ZF4 trypsin inhibotor®] 0.025 mg/ml ¥}
#A3) we ddar} 9l v, hyaluronidase
Ad M= EDyol 15952 mg/moZ 7|E X
TEANAM 594 e TFEY A$ 510 mg/nl
9] oA 50% oAl hyaluronidase A3 &4
=25 HoARYoE A v 9 22 d9F
g a7t Qe Aoz ALI(Table 4, 5).

MEAZoZ MTT assayS Al ste] HBRIEHT
%] CYP2E1 transfection®} ethanol x2]el] o 3}ed
AE Az mAE g3k FEs 43, CYP2EL
transfection® E47A4| E+= ethanol Foi2 <l Al
29| FA w7} AstE)oH, EiEFGS ol

(S}
~
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mEEN S d32y MAEY Ao HE E5E0 HF

AT AsE HAZ fosHA A AHE
Holy 53] A7 A e S F717) Al
Jd F=H(Fig. 1.

BrdU assays Aldste] Bpusitsel Ax 5
Az ulXE 3 #AT A} ethanol F4
2 Ql3}e] 24"]71} A#g = (34, E47(CYP2EL
transfected) M £ BFol|A] ZA 27} 7HAdHd wt
Eﬂ 48"]7} A3 o= (34, BATAIE ZFolA

%7} normal ol v Ho2 Aol & HolA|
?%M“:} HWEET G A o3t 4% E47A
Fo M 24, 48A7 AFHA] BN AE A=
 FsH ST AHE Hon, 344
FAME 71 =& 529 200 ue/nl 75 A9
sl7E, 50,100 we/ml EFNA F8HA ME =4
=5 77 AHE 2o et KT
% 97} ethanolol <3 Al EZA = H3lE A
3t e g 4 s (Fig. 2).

Superoxidet HAFshgol=22 A ET, DNA,
zA& sty sddeld s HEsE 3§
o, YA 715 AsAA AW 23HE st

71= 3. SODE O7F & 7He] AAE wholsd
EehAEHA Ak Oy o] Hi0.2 AZA7]=
A& Znjsl= &4 o|n, superoxide anion radicalsel

o5 M7= AFFAEH 2o Wigt A E] Hielo
Adapd oz Fejsts s aoz dA Yt
Ae Az FERETSS CYP2EL transfection}
ethanol 2] ¥ Aa® SOD A& 3 EA7]+=
A+ Booh(Fig. 3).

Catalase(CAT)+= EH5EY 2AAM FH4
A WAE™, cytochromed & 7M1 & BE
3714 Azl de] ExH lE E4EAM 59
Ztell 74 who] gE o] ol ol& FAHE ol
9] 3kAAEel HARE AL (H ) E AL B2
A7 AAAAM SR AHEehe Eaeln, @
< HAb kel A A EE AR $4E %
ofr ZAkstEe] o8 £Ato 2 RE] 2A4E& W
B A4S B0 AY A3 EEIFGS CYP2EL

o)

rlr om

lor

g{.ﬂ

960

transfection® ethanol Aol Wg CAT A=
Ak 387 A Bk (Fig. 4).

HWBEATS o] A E &4kl pAE ofske &
o}27] ¢4, ethanol® 7H5AS X171 mouse
oA & ALT, AST., ALP, LDH, y-GTP &4 &
S FAsg L AST9F ALTE AAW TCA 3=
of glo] SAMFEZ ofu] Al Afole|A] ofm]: A
o]g _7‘:;35]. zf/\i,\.] 7]- A]z]— /Jz]- E_oﬂ u}o]
FxrEo] glovt dFoMe FAAI} U2 Ao
2 geA glon, Ao Qg Zl’*ﬂ_-l—_-/] 2 Ab
o} 7txAe] 937} z1 o] we} transaminase”}
dFoz fEFHY ¥ AL Yeplie Ao
A oot AY Az AST 44 WEEITS
S Fojalx W2 wWstE Holx| kA uk, ALT
F2= WEEES 1 g/ke, 2 g/ke oI J—-r°ﬂ
A ethanol F8.o} §-2J8HA 748 H(p<0.01).
-GTP 4% ethanol <ol & BBETS —‘?‘
2 ydrolrl e WskE Belou foA dldleH,
ALPE Hd2 WH3E Rolx ¢stth LDH 44
= EPIEY o2 ehtahnol ¥32oh dolA]=
ARE Bolom, 53] WEES 2 g/ke —r'ﬂ—l—
drME Fo3 FAE RAHp<0.01)(Table
53] ALTS] A4S A E £48 £ o 59 312

2 Fqd & e A=d, ALTZF FoJsH4 @
obHtE A EEEGC HE Riges
P e U B P e e D R

Cholesterol& A E12He] 4 2409, steroid hormone
3 vitamin D& AFEAZA AAeA 5L
7} 8 kl_‘:,Lo]z]u]- Z]ﬂz Euﬂﬁg].z /;jzol-;d
33 SMS 5 4% AR 9 S30A A3
o] o3t 1qle] I, &3 2 triglyceride®] =
7be Az o2 HE AWAE W] 7k 7hel
A A 3R, 2249 lipoprotein lipase 43¢
sl TOoE dojupm, Alo]Ad thAtel A}, Wiiw] A
b, A3 Al g 4TS gl ofE Bo] E3] 7F

%
FAY FAA = Ell*'j“o g gl Aztell A F7h

it

b
o,
+
B
F
¥
N
o
N
it
=
S
>
=2
=)
N
c
2,
ol



S #2317] 930 ethanol® 7H5AE 52H417] mouse
oA & 2 total cholesterol(TC)3} triglyceride(TG)
= ZAsH Ad A WERETGS TCel
fo8 W32 dog|r dgtoy, TG
FAE A2 At HEEeH, —']
BETG S 2 g/ke T3 FollMe o3 A
£ 29 5H(p<0.05) (Table 7).
dutd o HF dIE FET ¢ILY A
o} AT AAVL e AR dEA glexm
o] AWM UF2] of2tES T
A 28 Az A Yg”. Ay A
EREG s 58 45 2o vlste] 9.24%

o3 g Bom (p0.05), ol HBE
fFgel AW d3& dAE FAM7)+ &%
7F s AT 4 3ok (Table 8).

o] Aol A, BipkiENTE~ DPPHS} xanthine oxidase
o gAE FosA JAs9 L hyaluronidase
AAste] FHF & I}t FalFgleH, Az

5 = Z7MXZ 2, CYP2Ele <)t
(SOD, CAT)® &4 AstE JAlst=
noH, g4 F ALT LDH. TG A&
S A
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