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ABSTRACT

Objectives : The objective of this study was to evaluate the gastric protective effect of Curcuma Longae Rhizoma (CLR)
in 150 mM HCl1/60% ethanol induced gastric ulcer (GU) in mice,

Methods : Forty ICR mice were divided into five groups (n=8/Group): Nor group; Normal, Veh group; GU control, SC
group; GU + sucralfate 10 mg/kg, CL; GU + CLR 30% ethanol extract 100 mg/kg, CH group; GU + CLR 30% ethanol
extract 200 mg/kg. Then, mice were orally administered with 150 mM HC1/60% ethanol and caused GU, After 1 hr,
mice were sacrificed, and blood and stomach tissue were collected,

Results : CLR showed significance scavenging effects in 1—diphenyl—2—picrylhydrazyl (DPPH) and 2,2'—azinobis—3—
ethyl—benzothiazoline—6—sulfonic acid (ABTS) radical scavenging activities (DPPH ICso: 78.18 + 0.60 ug/ml, ABTS
ICs0; 55.91 + 1,86 ug/m¢). CLR significance reduce inflammatory—related factors such as cyclooxygenase—2 (COX—2),
inducible nitric oxide synthase (INOS), tumor necrosis factor alpha (TNF—g), interleukin 1 beta (IL—18), and
interleukin—6 (IL—6) via nuclear factor kappa B (NF—«B) inactivation. In addition, the activation of nuclear factor
erythroid2—related factor 2 (Nrf2) significantly led to up—regulation of anti—oxidant enzymes including factors heme
oxygenase—1 (HO—1), super oxide dismutase (SOD), and glutathione peroxidase—1/2 (GPx—1/2).

Conclusions : Our discovery provides that CLR possesses anti—oxidant and anti—inflammatory effects, Hence, CLR
may ameliorate the development of gastric ulcer though the inhibition of NF—«B inflammatory pathway and the
elevation of Nrf2 anti—oxidant pathway,
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ol8] ol FASA. I uto|=e(Helicobacter
pylory), &%, 4, &F 2L ohekgt Aol sl AR HA &
Ay gt

A AARLZ oF 1029 AHEE°] 23H AYL:E 1F
Wy glow fHEo] 7l wet 423y A A AA
oA 74 Alzke 9T A% & e FRArstn g,

WO Lo A FAJAAZ(reactiv oxygen species, ROS)
o 9o woA Fad acloz BuEe] g, ROS
o= £ LAolE o] &(superoxide anion, O ), AL}
4 (Hydrogen peroxide, H20g), 18|11 3lo]|=FA] ozt
(hydroxyl radical, OH )o] 33ttt FA4ZH<Q A=
Ak} Zh-go] fafet A8 7X A FARE A4S AEG A7)

WS A FEZE ROS7F BT Auo] F4kek AA 9

EdFo] o|FAA EHol o2 <lal YHFL T AA |
22 Ao WA 7IA et
A2 YAF NEE Yal cimetidine, famotidine,

ranitidine, nizatidine 53 Z-& Hy—receptor antagonist
2} omeprazole, lansoprazole, pantoprazole, rabeprazole
S3 Z+2 proton pump inhibitors(PPIs)7} F2 A==
QPO At ol@F AL Y Aojs dos|AY,
R, 7S, FE7] 59 FERgEnt ofyz R A 2
T XA el dEide AR TAE Eol= BUt
sty oy, meba ofEe] narge world s
AHE % Q= AR Aol Attt

A7¥1HZingiberaceae)©] £33+ E#(Curcumae Longae
Rhizoma)& Z3H Curcuma longa)?) ®e)Z7)18 Azxs AV
A= dEola FEOMA o oA Auj == thdA 4
Eolth, A2 7H% 22 FARAE E= FHYERE 2
o] a1 groJstol| A 32 BRIMATR, @ikRE] Eso)9lel A
SR, BREAR, TEIEAEE, EAesto] 210 3ggof
e Hol Qe AEoZE curcumin® I FEFQ
demethoxycurcumin, bisdemethoxycurcumin =
curcuminoid AMAAE, turmerone, zingiberene, ar—
turmerone 5 $EH A4 Rel Qo Y 1% 28 4
¢ curcumind &4, i}, FHA-E, T FEAHCI
EAY Pet, 7 5, A7) L ABWA] e Hgom
B3 2g 53k 22 ok akol daA Aok

A, A2 AAY 5 oA Y AT &4 diE
oA 71 dFte vlEsteh oo & AFAE gAb-oleE
o2 fdol H g4 fAY SERDE ol&sto] A2 ¢
A9 2% 352 F76HA, §94 e 23E €71
H 18k vlol},

I A=z e
1. A=

1) 3=

ICR ut$-2 6538 =3 40utg]E LAE(F7], T=h)ollA
FYste] 137 Set AFA A HA T T A AR
stk B8 Ag e 2o

f

+ conventional system o2

2= 22 £ 2T, €% 50 = 5%, ¥YEF7I(ight : dark
cycle)s 12A17F 7|2 2A-stgon Algel BS =838 23
stEth S EAREY &84, BT g FE € 583
#YE sty diFHodign FEAEEE 493
(Institutional Animal Care and Use Committee:IACUC)<]
221 (3913 :DHU 2020-013)< ukgtct,

2) A=

B Ao A3 733 (Curcumae Longae Rhizoma)&
71, ol FAstAL At AR o o
BEHAE stelen At FAe AvkE st AL
&5t3ict,

3) Alef

Nitrocellulose membraness= Amersham GE Healthcare
(Buckinghamshire, IL, UK)o|A] %3}, Phenyl methyl
sulfonyl fluoride(PMSF), phosphorylation inhibitor of
nuclear factor kappa Ba(p—I«Ba), inhibitor of nuclear
factor kappa Ba(IkBa) phosphorylation of nuclear factor—
kappa B(INF—«B), inducible nitric oxide synthase(iNOS),
cyclooxygenase—2(COX—2), tumor necrosis factor alpha
(TNF-q), interleukin—13(IL—1p), interleukin—6(IL—6),
nuclear factor erythroid2—related factor 2(Nrf2), heme
oxygenase—1(HO—-1), glutathione peroxidase—1/2(GPx—
1/2), super oxide dismutase(SOD), Histone, f—actin}
22} A= Santa Cruz Biotechnology(Santa Cruz, CA,
USA)ZHE FY3H 2™, protease inhibitor mixture,
DMSO, ethylene diaminetetra acetic acid(EDTA)E Wako
Pure Chemical Industries, Ltd.(Osaka. Japan)olA T+
gttt E3tF sucrose octasulfate—aluminum complex
(Sucralfate)= Sigma aldrich(St, Louis, MO, USA)o|A <]
3l o ECL Western Blotting Detection Reagents:=
GE Healthcare25-¥ Ut AMESHETH o FFS
2%t BCA protein assay kit Thermo Scientific(Rockford,
IL, USA)ol A #{dskct,

S, 1049 85F9] 30% ethanol&
ol-g3l 24A7F T 4 FESFH Lo FF 30%
ethanol &< AU T AUSH7|2 FF31L, ol T4
TAARV|E Azt A BT d9len 582 7.1%

.

2) DPPH 2tC|Z A7 &d &

AAg o) 5 (electron donating ability)2 DPPH free
radical £7¥ o2 ZHEUHY, DPPHE AR Fof $48
FAEH O Z 2A45) B2 4 £ o A=) DPPH
o2 watd(deep violet)o|™, A& Fo = T4t 43t
ZAtel] F3HEY)7F =W §A2 Tzt A= 100 woTt
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60 xM DPPHE&HZ 100 ut gol &3 -, A2oflA] 30& W&
ARk, o] HHEHE 540 molA FFEE AES SH F
Ao 52 ot Ao o3 ALdsto] Ad&stirt

Radical scavenging activity(%)

= {(ODvontror=—ODsampie) | ODeontro=} % 100

ODcontror © NEZF EOI7HA] G2 A(H2d) 8=
ODsampie - NE7F 5017 B FF=

3) ABTS 2iC|zh AH &M =H-

ABTS oz &AZAE AMESty] H4tstants &35t
S,";\E]-lg), 7 mM ABTS®} 2,45 mM potassium persulfateS
ZReol =9 T 12407H59 Astel WA, of W
NL 415 mo|A] ethanol& ©]&3}4] &34= 0,70 £ 0.022
HA3IA o™ ABTS 95 woll A& 5 W& H7F8kal 156252t
SRSAIZ] thE 415 oA FFEE AT FEE=
ol A]of o3| A4tste] AETHHT

Radical scavenging activity(%)

= {(OD:ontror=—ODsampie)/ODeontror=f X 100

ODcontror © NEZF EO7HA] G2 (21 8=
ODsampie © N&7F 2017 3% FE=

4) AHY &4 L U SE MR

AHFEL 73 8uta|y 51502 TRt AHE A4
sttt A¥ AI7HA 1P ALR(NIH-41, Zeigler Bros,
Inc., USA)¢t E-& 83| Fgstaom 24A7F ARE HAE
shieh, Ad A, ZAENor)2 ofFA XX & 3HA] @gken,
AAY H2F(Veh)E FFHTE A5 5H9L, sucralfate
(10 mg/kg body weight) FoZ ¥ Z3¥ 30% ethanol F&EE
(100 mg/kg, 200 mg/kg body weight)& Z} F%=of WA
Folgt &, 1A 308 WA stk I o YAY &4
S5t Yol 150 mM HCL/60% ethanol2 ZF 0.5 ml &
AT TSR 1A 30T AESt 9 22& HE59

TL]-ZO)

5) 0t U Sin| AN A
Aze 9 24¢ 1AF F ¥ IAY svekSony,

Tokyo, Japan)& AH&sto] FE AT &44 9189
£72 I-Solution lite(Innerview Co., &) ZE2IWL A}
&oto] AAl &4 7919 WS 23 o ok, ¢ A HA S
HlZE g F o Hj& A o2 ®ASATH

Uleer index(%) = §] €4F ®#/9] AA™ 2 x 100

6) Western blot

9z o] AEAL A7) 93 100 mM Tris—HCl(pH 7.4),
5 mM TrissHCI(pH 7.5), 2 mM MgCly, 15 mM CaCls,
1.5 M sucrose, 0.1 M DTT protease inhibitor cocktailS
A7Vt buffer AZ Y11 tissue grinder(Bio Spec Product,

USA)Z B3 & 10% NP-40 §9& H71stgh. ofolx
oA 2087 AXAIZ] & 12,000 rpm e 2 287F QAR
st} AZAL EHFT Y 4FAS Lefstdln, B Q7]
A8l 10% NP-407F 3% buffer Aol = ¥ T3 100 wl
9] buffer C(50 mM HEPES, 50 mM KCl, 0.3 mM NaCl,
0.1 mM EDTA, 1 mM DTT, 0.1 mM PMSF 10% glycerol)
£ A7k AEF A H 1089} vortexs 3W SFAT
4CoA 12,000 rpme 2 1087 A 3 & S =3
3t = AFHE o] 80T oA 4 YF HAsT
9 229 NlIZ2Z 9] p—IkBa, IkBa, iNOS, COX—2, TNF—q,
IL-1p8, IL-6, HO—-1, SOD, GPx—1/2, f—actin & 2]
NF—«B, Nrf2, histone @3] WS =A317| 3}y
10 ug®) Tl AL 10~15% SDS—polyacrylamide gel& o]&
3to] A7|¥9% 3, acrylamide gel2 nitrocellulose
membrane 2 2 o] FAIFHT, £H|E membraned] 2+ 1%}
antibody S A 2|5t 4 CoA overnight A]7] T2 PBS-TZ
6enlkt 53 MMk, 242k AeE 13 A o] e 22
FA(PBS-TE 1:30002 3]A)E AHEsto] A2olA 1A17k
vgx]7l & PBS-TE 6&nitt 53 ANHstgch 18]z
enhanced chemiluminescence(ECL) £ =2A]7] &,
Sensi—Q2000 Chemidoc(Lugen Sci Co., Ltd., Seoul,
Korea)oll ZHgAIA s Tl IdS eolgh &, ddd
bandZ ATTO Densitograph Software(ATTO Corporation,
Tokyo, Japan)ZZ2I1W-E A-g3te AFsdct Z+ 159
W SRS AT H £R08 ko] AT w2
el itk (represented as 1),

7) SAEAN

In vitro ol A= mean = SEMZE REA|SFHTE in vivo
A= mean + SD & ®EA|5Ig2H, SPSS(25.0 for Windows
program)e A3}l one—way analysis of variance
(ANOVA)Z HAZE & least—significant differences(LSD)
test2 AZHSS AASY 24 (59 BA4E 94 A
SHAL, Tz FoiF Afolol p—value € 0.05 & ] §-2)
Aol Q= Ao WY s,

I 2
1. DPPH &tz &4 &4 a3
it 5eS Brlstr] s AAIR DPPH St &7%
ZA o)A ascorbic acid®] ICsoqt< 1.48 + 0.05 ug/ml=
Uebd whd, 7238 30% ethanol 82 105 78.18 +
0.60 ug/m¢2] DPPH #tZ &A50] B ch(Fig, 1).

2. ABTS gtz &A &4 a3

ABTS &tz &A &4 a3 24 AdoAE  ascorbic
acid @ 733 30% ethanol F&E9] ICsogte] 22t 3.41 +
0.03 ug/m¢, 55.91 + 1,86 ug/mé¢Z YeY 73} 30% ethanol
FEE2 S R EAT} 9SS A tH(Fig. 1).



20 PN N .

(A)100
_ 80 4
c
]
=
2
T 60 4
£
s
£ 40
I
o
o
a

20
0 +4— T T T T T T T T |
05 1 25 5 10 25 50 100 250 500
Concentration (ug/mL)

(C)100
_ 80 A
=
2
=
2 e |
£
-

]

e 40
2
kL

20 A
0

05 1 25 5 10 25 50 100
Concentration (ug/mL)

Fig. 1. Antioxidant activity of CLR.
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DPPH radical scavenging activity of ascorbic acid,(A); DPPH radical scavenging activity of CLR,(B); ABTS radical scavenging activity of
ascorbic acid.(C); ABTS radical scavenging activity of CLR.(D); CLR scavenged DPPH and ABTS effectively at DPPH and ABTS Assays.

3. 1Y &A= W3t
ATl S1e &4k AL A, k) o] WA

rgro} tRFEL QA-do] 150 mM HC1/60% ethanol®]
o &4 ot 28, I W BFo] WS, &4 e
WA vgL 52,07 + 3,68%(p<o,oo1)§ A Lol u]sked
FelF o g w4 Yebgth CL 972 16.94 £ 0.93% (p<
0.001), CH FoJ72 5,81 + 0.45%(p {0.001)E {24
SA f9 R aats Uehggleon CH £ F¢ 44
t2FQl SC BoJF 13.80 = 1.10%(p < 0.001) 2T} & &}
Ao g2 A=At (Fig. 2).

4. 9 289 G3A WALA D Kol 271l TR

1) S THEHE] o Ba2t NF—«B 2H&iZf 24

3 23| e 454 9HAA p-1kBad] NF-«BE &3
34ttt NF-«B<] t'a?é—z— AAE(1.00 £ 0,06)] H|&) =

1,57 £ 0.20(p<0.001)2 Z7l8tgem, CL B+ 1.35

+ 0.18(p<0. 05)°1W 94 9A ZLaFgoer SC Fo+
1,16 = 0.22(p<0.001) @ CH FoJ& 1.24 + 0.17(p<
0.001) ollX& o4 9A FasHt, p—1kBad] HE2 3
AFZ(1.00 + 0.14)9] v)3) hHRFE 1.42 £ 0.18(p<0.001)&
oA A S7FsEE A SC Foj 1.11 + 0.13(p<0.001),
CH BoZ 1.19 + 0.14(»p<0.01)2 {94 A #2854
Su CL Fo(1.26 + 0.14)°A &= Hadhs AT BG
tHFig. 3).
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Fig. 2. Effects of CLR on the histopathological change stomach
tissues of gastric lesion mice. The opened gross gastric lesion;
(A), Ratio of damaged area per total gastic area;(B). All data are
expressed mean * SD(n=8). Significance: *p ¢ 0.001 vs. Normal
mice, ***p{0.001 vs. GU control mice. Nor : Normal mice; Veh :
GU control mice; Sc : mice treated with Sucralfate 10 mg/kg; CL :
mice treated with CLR 100 mg/kg; CH : mice treated with CLR

200 ma/kg.



AAF 8 vpSAnAA Hk FEES) 9 BE i} 21

NF-«B | | pIiBaL [ mm— —— —
Histone| =———a—— | <500
20 A+ 20
#i#
= . = #H
815 A - S 15 A
E T T E *Fkk T o
5] © I
= 2 I
S 1.0 = @ 1.0
= =
e g
E05 2, 05
0.0 T T 0.0
Nor Veh Sc CL CH Nor Veh Sc CL CH

Fig 3. Expression of Inflammatory mediators in stomach.
All data are expressed mean + SD(n=8). Significance: **p{ 0,001

vs. Normal mice, *p<0.05, **p{0.01, ***p<0.001 vs. GU control mice.

Nor : Normal mice; Veh : GU control mice; Sc : mice treated with Sucralfate 10 mg/kg; CL : mice treated with CLR 100 mg/kg; CH : mice

treated with CLR 200 mg/kg.

OX=2, iINOS, TNF—q, IL-18 &

d=4 difAAFd COX-2, INOSH @24 Ato|E7}lQl
TNF-q, IL-14, IL-69] &g I2lg A3k, COX-29 &
AL (1,00 £ 0.12)°) v < 1,68 £ 0.14(p <
0.001) 24 I F7IstA e Ft2w<l SC T
1.12 £ 0.11(p<0.001), CL ¥4 1.30 + 0.09(p <0.001)
CH Fold 1.23 £ 0.10(p<0.001) ZFA {94 A
FaE Sile

INOS9| 7% 4(1.00 + 0.07)] Blaf 2 1,40 +
0.20(p €0.001)°] Z7FstHem SC Fo7 1.08 + 0.16(p
<0.01)3} CH B9 1.08 + 0.18(p <0.01)1A 424 A
Zastgou CL £49(1.25 + 0.20)2 #Aasts A U

Byt

TNF—q2] &&dL AHAZ(1.00 + 0,22)Xct 2 1,46 +
0.13(p<0.001)°1A #24 A S7t8stg e, SC Fo+
1.16 + 0.09(p <0.01)3 CH FoJ 1.23 £ 0.15(p<0.01)
A 24 A FAEFIL CL F9F(1.30 £ 0.13)°014
= Hashe AW el

IL—-159] &L AAF(1.00 £ 0.07)Ec} g2+ 1,36 +
0.09(p €0.001)°ll A AATA F7FsH o, SC Foit 1.03
+ 0.10(» €0.001), CL £ 1,20 + 0.12(p<0.01) ¥ CH
Eoli 1,06 = 0.14(»p<0.001) BFoA {24 QA #a
shgich,

IL-69] a-e 44a(1.00 £ 0.15)¢] H|3] =< 1.49 +
0.15(p<0.001)°1A #o4 A F71sted, SC FoF
1.12 £ 0.12(»p<0.001), CL &4 1.26 + 0.12(p<0.01)
9 CH B4+ 1.17 + 0.13(p €0.001) BZFoA 524 A
FastgeH(Fig. 4).
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Fig 4. Expression of inflammtion—related proteins in stomach.
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All data are expressed mean * SD(n=8). Significance: **p{0.001 vs. Normal mice, **p{0.01, **p{0.001 vs. GU control mice. Nor :

Normal mice; Veh : GU control mice; Sc :
treated with CLR 200 ma/ka.

mice treated with Sucralfate 10 mg/kg; CL : mice treated with CLR 100 mg/kg; CH : mice



22 PN N .

5. FAksh 9 a4 Nrf2, HO-1,
SOD ¥ GPx—1/2

Nrf2, HO-1, SOD ¥ IL—-62] 93L& 3915t A1}, Nrf29
Hge AFAL(1.00 £ 0.13)] Hl&) 2 0.38 £ 0,02
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0.98 £ 0.09(p<0.01) B=FA o4 UA F7FetAT
GPx—1/29] &3d-2 AAA(1.00 + 0,09)Ect = 0,66
+ 0.09(p<0.001)ll A @ASHA ZHAstH o, SC FoF
0.82 + 0.08(p<0.01), CL ¥70.79 £ 0.06(p €0.05),
B 0.84 + 0.12(p €0.01) RE A &4 1A &7}
sttt
SODY] Wd-L AAZE(1.00 +
0.07(p <0.01)ollA dATA s
+ 0.12(p<0.01), CH B4 0, 87 +

OS)EE]— =7 0,72 +
21} SC T 0.90
0.09(p <0.01)°1A
0.12)M+= %

914 A 2718H9T CL £oi(0.81 +
Rk B F=gloh(Fig. 5).
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Fig. 5. Expression of anti—oxidant enzyme in stomach. All data are expressed mean = SD ( =8). S|gn|f|cance # (O 01, ¥ 5<0.001 vs.

Normal mice, *p<0.05, **p{0.01, **p{0.001 vs. GU control mice. Nor :

Normal mice; Veh : GU control mice; Sc : mice treated with

Sucralfate 10 ma/ka; CL : mice treated with CLR 100 ma/ka; CH : mice treated with CLR 200 ma/kg
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A F(gastric ulcer)olT AR 4TI A £A4-S ol
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oz Beo] Sl oAt A o2 o] MEE o
ahgo] gh?,

e K, AAF AEA Q] H2Hgo oste] 353
o2 Azxd AY, AAG ARAY F4EE e F=
Fate] 23} st Aqrh gite] AYPH T Qo

webs] & Ao ARE HAF ZdolA A3 30%
ethanol F&E9 A9 &4 A4 a3 & I 7|4S o
8|12} skt

73 30% ethanol 2&E9| §4lsl 5% B7HE 517 Y3
DPPH®} ABTS #tZd 2A%E % 23, ICsogkol 44
78.18 + 0.60 ug/ml, 55.91 + 1,86 ug/mE Holt AL}

Y

filo

&, FAket 250 1401% 7&%& olslo}oq 9
HAF M ants Q-?_lo]u_x} =22 098 AR, 9 2
A& AEste] T ARES 07]-01-%1:]-. Azt 9o =,
S8 9 3y e AT 2, e SR
UEhR] gt 919t &4 di2Fol e Ag A3 &4
et 23 30% ethanol FEE9 Fo+= 94 A=
A Z3E BYOo, 53] F% 30% ethanol FEE 200
mg/kg TN A FAHERT sucralfate 10 mg/kg £
TR Hold A adE Bt

NF-«B¢} IkBa= AIZE oA Az EFAE J4ste
Q=T IkBa7t QA4S Hlo] p—1kBa7t 8 NF—¢B7} o2
o]FsHAl EHol AAEoEZN HFAH wAEE COX-2,
iNOS?| W& ZJMA7|1 =4 Alo]E7}el TNF-a.
IL—18, IL—69] ¥4& ZZAI71A "t



A L vk 2w A B

A2 A% 55 mdoA NF-«B2 &43H= COX-2,
iNOS, TNF—¢, IL-18 9 IL-6 G434 o] ddS =7}
gt maEe] Qo) 2elo] dFoAE gAR A
Bk ¥l 743 30% ethanol 52 £9& 1kBa? ¢l
ABHE A5t NF-«B9] E4& HAAIF L, o= COX-2,
iNOS, TNF—¢, IL-18 2 IL-69] &&g QXA datdoz

Y A 954 £A2 A A2 vebgtt
Nrf2& &oA AAE sto] FARSRIZH(HO-1, SOD,
GPx—1/2)& =3ttt gixFo|Aet k24 73 30% ethanol

FZE Fol Nrf29] 848 57}/&];{1:} ol Azl

a9 HO-1, SOD, GPx—1/29] @& {oA A =7}
SHEAL TS A7) AA AES 33 EF*EP 8250 o=
AL & % ARer 1 AT &4 9 Yok Beshs Aow

et
ol AME ZFs|EH 73 30% ethanol FZHEL
Nrf29] &4 5% Fojd s axs d3sioed
NF-«B2] X4& JA5le COX—-2, iNOS, TNF—a, IL—18,
IL-69) WAS Z4AA 9He BEshe Aoz Bt
H A1E E3 A YAS ¢ ZEwmdoi e 73}
30% ethanol &8 e AAY JA A+E =3I 27
2t 29 Pust 2 395 5U2 A I AALOIA
% A B%& Bty waEoxn, 9] Mot v &
e de AdE A AT B A7 AE gl 712
AR AEE 5 YS Ao Tero] ©r,

de

V L] é %
HCl/ethanol B2 JF %S SutA 7] ute Ao st 73t
30% ethanol F+&=9] - F47F itst 5l FET ans
e A7 &4 Ao mA= adE gotE Ay o&3

o et e o
52 B 4% +2
a

4% AB2L FHold 2ol

1. DPPH 9 ABTS free radical &
E9 A 248

52 vehi,

2. A% 23ES Rolt APl FLE vpe2olA 9
A 229] £ G4 A FLAR

8. %% 30% ethanol #3E9] Kol APl e
oh20] 9] ZHol N IkBa AAEHE Z2AIZT NF-
(B TAS 2ol vIsh F4 A AR,

) Fols gl fUE nheao 9] 2%
oA dFA el COX-2, iNOS, TNF—a, IL—-18,
IL-69] HdS F94 A daA

5. 4% FEBC Folt APl FUE vh9re 9 27
o4 wHakeh Sl Nif2e] $ASHE B HO-1,
SOD % GPx—1/29] @& $94 9A F7HA170

®FEE9 9 2 5y 23

o] A3} 7}¥ 30% ethanol &%

el ofat g £ At any

et
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