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ABSTRACT

Objective : Reflux esophagitis (RE) is a disease that caused gastric acid reflux and inflammation due to unstable
gastroesophageal sphincter, as increasing worldwide respectively, This study was conducted to evaluate the effect
of Evodiae Fructus (EF) extract on chronic reflux esophagitis in rats,

Methods : The EF was measured antioxidant activity, such as total polyphenol and total flavonoid contents, 1,
1—diphenyl—2-picrylhydrazyl (DPPH) and 2, 2 —azinobis—3—ethyl—enzothiazoline—6—sulfonic acid (ABTS) radical
scavenging activity. Rats were divided into 3 groups: Nor (normal group), Con (chronic acid reflux esophagitis rats
treatment with water), EF (chronic acid reflux esophagitis rat treatment with EF 200 mg/kg body weight group). A
surgically—induced chronic acid reflux esophagitis (CARE) model was established in SD rats, and treated with water
or EF 200 mg/kg body weight for 14 consecutive days.

Results : Administration of EF to rats of induction of chronic acid reflux esophagitis was found to reduce
esophagus tissues injury. Reactive oxygen species (ROS) and produces peroxynitrite (ONOO™) levels of esophagus
tissues were significantly decreased in EF compared to Con group. As results of esophagus protein analyses, EF
effectively reduce inflammatory—related factors (NF—xBp65, p—IxBa, iNOS, TNF—«, IL—6), and increase
anti—oxidant enzyme (Nrf2, HO—1, SOD, catalase, GPx—1/2).

Conclusions : These results suggest that EF administration comfirmed that decreased esophagus tissues injury,
oxidantive stress, anti—inflammation effect, and increased anti—oxidant effect. Therefore, EF was the potential to
be used as a natural therapeutic drug.
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F712A9 X doln” 1 o= $jAEHS A5
A3 Ho =84 23A, F9AE=Z JAA (proton pump
inhibitor; PPI) 59| FEQH, zay So] g=d, dA
71 wo] AMSET Qe W2 EaNS SO Ay 2
HE dAIgte] A= Hut A2 Xf3te] S48 gloli= R
ojtt, FAA HWE AR A= Hy 84 ZIAEt 53171 H
ofuf A4 A=l 13} ABAR Wol AL YA,
A7 A A 99, AT Y 78 98 S 22 S
I e Asago] gt $27) glon”, orEr g sl

S A Lo 14 ool 50~80% ALste, 83T AR
AAA| o Rz Esty E4AS H I8, =gt
vl Az Amgt 5o FuiZo] whg 9ol ot Y
maba] 9T 5 9 $4ke] pHE 2dsk= A o]99 A
HEbA 2 913k ok 719 224 Aol BsieH?,

S e % (Rutaceae)oll &3t 38 (Evodia offi—
cinalis DODE)®] 4<%t A& Ax% Ao=E, shgo|AEs
gl & 5454 (Evodiae Fructus)=hal abm {gH, ks 59 &
42 7T It s YU S 7ML evodiamine
Y FaAAES FEEEE 7HA= dehydroevodiamine,
evodiamine, rutaecarpine 59 SaAE0] {5 o] 1,
G HEL oF 9%=E evodene, ocimene 5°] EAgctar &
A glen, A de HFY AEZE. FAY ZE
o] ghgol elA ek,

B orelo] dig AFEL 93 Zn”, AAA=
e FAe!” So] AAA glon, AFPATA
REH E FEES Y R AEE T E RE AL F
o3t A3t A= Fut &AL ottt BaEo] glou)
oz T AR A= wA= FFl i A+ A=
Bz gkokrt, old T GFA A=d FE ZHolA 4
To] Huh &R, AFA wi7iIA € dFA Aol BRI
3t ghakst A QAo HE BT fodt AuE AU
o ¥ 13} Hpo|t},

o oy

ot

o

I. A= 3 ¥y
1. A=

1) Al
B Al AT REws FHsn (
T AL eFFAY o] WA
A AT AAbshe] AHESIATE S 200 g B
%, 2,000 n0& 71ste] A7 2714 247
dolxl FHEL PY FEANE 3 F
83 91 AZRAA TS Pglo
~80°C oA BasteTh

=k — Vol, 34 No. 2, 2019

2) Alek

H Ao A% 2-Diphenyl—1—picrylhydrazyl (DPPH),
7 mM 2,2'—azino—bis (3—ethylbenzothiazoline—6—sulphonic
acid) (ABTS), gallic acid, Folin—Ciocalteu’s phenol
reagent, sodium carbonate, naringin, diethylene glycol,
sodium hydroxide, potassium phosphate monobasic,
potassium phosphate dibasic2 Sigma—Aldrich Co. (St.
Louis, MO, USA)oA £d35}e] AR TE Nitrocellulose
membranes= Amersham GE Healthcare (Little, Chalfont,
UK)olA ++93+912, phosphorylation of nuclear factor—
kappa B p65 (NF—xBp65), inhibitor of nuclear factor
kappa B alpha (IxBca), phosphorylation inhibitor of
nuclear factor kappa B alpha (p—IxBea), inducible nitric
oxide synthase (iNOS), tumor necrosis factor—a (TNF—a),
interleukin—6 (IL—6), nuclear factor erythroid 2—related
factor 2 (Nrf2), heme oxygenase—1 (HO—1), super oxide
dismutase (SOD), catalase, glutathione peroxidase—1/2
(GPx—1/2), histone, f—actin I 2x} ¥H= Santa Cruz
Biotechnology (Santa Cruz, CA, USA) 2XHE ZLUsH o
™, Protease inhibitor mixture, ethylenediaminetetraacetic
acid (EDTA)= Wako Pure Chemical Industries, Ltd.
(Osaka, Japan)o|Al F+Y3tch 2, 7' Dichlorofluorescein
diacetate (DCFH—DA)®} Dihydrorhodamine 123 (DHR
123)%= Molecular Probes (Eugene, OR, U.S.A.)°| A ECL
western blotting detection reagents+ GE Healthcare &
FE Fdste] ARgstEth Tl g 913 BCA protein
assay kit Thermo Scientific (Rockford, IL, USA)o]A]
Tk

3) Hes=

SD 3F 558 RS IANE (F7], g=)olA +Y3st
o 159 ¢ AEA B FFAT T A AR 4
th, 5E ARSAY AL conventional systemlE 2%
22+2C, % 50+ 5%, BYF7] (light . dark cycle)= 12
A7 712 245t AFR (2EHE 18% oA, AW
5.0% o, 2% 5.0% ©lt, =3 & 8.0% °lst, &+ 1.0%
oA, 2l 0.85% ©lAt, ZE 0.55% ©1&, UEF 0.25% ©]
Ay okl 0.15% oAy, NIH-41, Zeigler Bros, Inc.,
USA)¢ & $83] 333ttt 18 5EAEY |94,
N g AE 2 5842 #EE At sEAEST
2]913] (Institutional Animal Care and Use Committee :
IACUC)®] 52l (5 5:2018-077)F Bkt
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1) & E2HE ¥ EateL0|= & =Y

% Z32)9|% L Folin—DenisH Vo) o8] =Ast4}.
A& 10 wol &84 790 wl, Folin—Ciocalteu’s phenol
reagent 50 W& T8t A4 187 sHSAIZ1 F 150
w02 20% sodium carbonateE H7FslHtt, A-204 247F
B¢ BEEAIZL & UV 233 =4 (Infinite M200, Tecan,
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415 mol|A &3 = ko] 0.70+0.020] HA ethanolZ 3]4]
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< 25 mg/kg EFFFARSI whFE § eed Ay
Ar72 EREE AASL B AFHRE 2 em A= &
sto] iRk} (limiting ridge)& £ A3 (1-0)4=2 &
3, YEHO L latex ring (18—Fr Nelaton catheter, 2
mm in thickness)& 7|9 YdE 5-0)22 HF& & Eo}t
7 5 Rg FUBGH. AE S Has] giste] 3U7 F
XA (Gentamicin sulfate)@t =4 (Dexamethasone)
£ 345ty "atFAt st =& 24X & 25 FFF
Fom, =& 487 F ARRE FFAFU. 1597 I E
7€ AA F, ofRd HAE A @2 FdE (Nor), T4
474 =9 2 F SFFE FoId d=x2 (Chronic
acid reflux esophagitis induced rats; Con), T4 gFA
Aegd f9 £ 200 mg/kg REH E FEEZ FAT &
(Chronic acid reflux esophagitis induced rats treated
with Coptidis Rhizoma 200 mg/kg body weight; EF) & 3
AFLE APFES PR ERsteled, Mg 443 Al
ol g 259 5574 9 AR AFEE A9, g8
2 1497 1Y 134 A+ FAst3t.
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&% A= 22ZE nHTE o, FE OAE st
(DSCHX50V, Sony, Tokyo, Japan)& o|-83to #F3%
o, &AE AT Ho A2 [-Solution lite (Innerview
Co., Gyeonggido, Korea) TZ2I1H-S o]g&3}o] AA| £AF
99 "AS ST £, AE HA WAL v wste] HE&E

FEA AT

6) AetE AEZ A HiO|20HH £F

48t AEF A "ho] e mhAQl ROS #4421 mM EDTA-
50 mM sodium phosphate buffer (pH 7.4)2} 243t 2=
22& 333 ¥, 25 mM DCFH-DAS 37}t 3% Z=
AL olg3)] 0EFEH ] 5524 emission I 535 mme}
excitation I3+ 485 mE o]-&5te] 3087 =A% S A
AFshlt,

ONOO & DHR123 buffer (rodamin buffer, 5 mM
DTPA, 10mM DHR123)e} Est A= 223 &33t &,
7oA 587 wRtslh, I vy FF FEAE o]&3
0EX ¥ o 584 emission T4 535 nme} excitation TR
485 mofl A 303t ST g2 AtstAth ROS % ONOO™
o] AL Zk2F Al et al?} Kooy et al®] W™ g of
&3t AldYstict,

7) A= ZZ! western blotting

Aol S A7) Y3 100 mM Tris—HCI (pH 7.4),
5 mM Tris—HCl (pH 7.5), 2 mM MgCls, 15 mM CaCls,
1.5 M sucrose, 0.1 M DTT, protease inhibitor cocktail
& A3t buffer AS 211 & BEH7] (tissue grinder)
(Biospec Product, Bartlesville, OK, USA)Z 23t &
10% NP—40 &4 H7l8k3ict, ofolA flo|A 3027 AA
AlZl & 12,000 rpm e 2 287 YAEE st Az =
okl Qe ASAE 25kt & 27] 98 10% NP-
407} B33 buffer Ao F ¥ 531 100 wt ] buffer C
(50 mM HEPES, 50 mM KCI, 0.3 mM NaCl, 0.1 mM
EDTA, 1 mM DTT, 0.1 mM PMSF, 10% glycerol))E A7}
3 AFFAIZ F 1080} vortexS 39 SFGTE 4T oA
12,000 rpme2 1027 ¥4 29 3 & g Zstar ¢l
= ATAE do] —80TolA 247 ¥E Hustgdt ¢ =4
A|32Z 9] HO-1, SOD, catalase, GPx—1/2, 1xBa, p—IxBa,
iNOS, TNF-a, IL—6, B—actin T3} Sof|A 2] Nrf2,
NF-«Bp65, histone & WHE Z743}7] fJste] 10 ug
o] AL 6-12% SDS polyacrylamide gelS ©]-&3}o]
A719% %, acrylamide gelZ nitrocellulose membrane
© 2 o] A F . #H]H membraneo] Z+2F2] 12} antibody
£ A3t} 4CollA overnight A7l Th& PBS-TE 68w}
o 53] AlAsta, 24z AE 13} FAof AM-EE 23 A
(PBS—-TZ 1:30002 343X AH&)E AHEsE] 24 1
A7t 9k2A7] & PBS-TE 6&ultt 53] AHstgct 17
1 membraneS enhanced chemiluminescence (ECL) &
N o] =&A7] ¥, Sensi—Q2000 Chemidoc (Lugen Sci
Co., Ltd., Seoul, Korea)ol ZgA1A thillz 9 5-0]3+



18 KA R B

% 35 bandE ATTO Densitograph Software (ATTO
Corporation, Tokyo, Japan) ZZI1HL AME-35lo] T3}
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8) SH2A

In vitro®] A= B+% EZHAE, in vivod] &=
WP EZOAE BASPOH, SPSS (Version 24.0,
IBM, Armonk, NY, USA)E AR5} one—way analysis
of variance(ANOVA) testES A3t & least—significant
differences (LSD) testZ AFSHEFS AAStY Z+ #£2] B
Hpolo] thet FAH 24 P0.05. PX0.01,  X0.001
oA AFstth

5 Hlo|lE e
AT 2y, F EYvs I .45 mg/go 2
Egen, & STHEolE A2 44.43£0.75 mg/g2 2
E2 3 Evs 9 EFEE0|E FFE UElh (Table 1),
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2. DPPH 9 ABTS #tZ 24 84 =4

REH B FEEY A E4E B ¥4 DPPH,
ABTS &tz &A% W& Fsto] 34t 22Ede
2+ L-ascorbic acid& AMHE3FH AL, ZHzke] 43 A3E
ICs0 o2 Yehdth DPPH A gtz 27 #4S =
3t 23}, ¥ZE 29 L-ascorbic acid¥] ICs #& 1.77
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Fig. 1. Surgical induction of chronic acid reflux esophagitis, a
representative gross image, and esophageal ulcer ratio. All data
are expressed means+SEM (n=6). The opened gross esophageal
ulcer; (A), esophageal ulcer ratio in chronic acid reflux esophagitis
rats; (B). Normal rats; Nor, chronic acid reflux esophagitis rats;
Con, Evodiae Fructus 200 mg/kg body weight/day—treated
chronic acid reflux esophagitis rats; EF. Significance: ***p (
0.001 vs. control rats.

Table 1. Total Polyphenol and Total Flavonoid Contents of Evodiae Fructus

Latin name

Total polyphenol (mg/g)

Total flavonoid (mg/g)

Evodiae Fructus

54,00+0.45

44.43+0.75

All values are expressed mean+SD of three replications

Table 2. Scavenging Activity of Evodiae Fructus on DPPH and ABTS Free Radical

DPPH free radical (ug/m¢)

ABTS free radical (ug/me)

L—ascorbic acid
Evodiae Fructus

1,77+£0.01
24,49+0,21

3.67+0,06
54,59+1,06

All values are expressed mean=SD of three replications

0.01 ug/me2 2 eI, RAHE 2259 IG5 g2 24.49+
0.21 ug/m¢ o2 YeERGTE ABTS A oz &4 4L
2243t A3, EEEZ 2 L—ascorbic acid®] ICs50%k- 3.67
+0.06 ug/mloZ YEPGT 53EsE 2252 ICs 3 54.59
+1.06 ug/m0 2 =2 43 S YERHT (Table 2).

3. A=A £4E 27
A= Fure] £4F AEE K910 AW A, oprd X
A2 S g AARY AR Wl Aol wAEA

i
X

oot vy ARA A=Y HE T FHSE A gz
TAME B B T2 A moA oy ko] AR )
oo, EF Fo|oflA] ot A o] A A WA
gt izl &4 29 W w2 8020.28+344.37
AUE =4 Yebga, ZdTolrse 0.73+£0.04 (AU)
(p<0.001) 2 el vlal] foF o2 Wgkon] EF o
oA E3F 3573.58+725.99 (AU) (p<0.001)E thze] H]
3 &4 A=t f9F oz HAEAY (Fig. 1).
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Fig. 2. Oxidative stress biomarker in esophagus tissues. Oxidative stress biomarker reactive oxygen species (ROS) and produces
peroxynitrite (ONOO") in esophagus tissues. All data are expressed means=SEM (n=6). Normal rats; Nor, chronic acid reflux
esophagitis rats; Con, Evodiae Fructus 200 mg/kg body weight/day—treated chronic acid reflux esophagitis rats; EF.

Significance: **p { 0.01, **p { 0.001 vs. control rats.

MESR R EPCE PRI EEY
2 dFAs B 9748 AxE i 5 E 2dY A=
A& o]&dte 4EA AEHA mpAQl ROSE ONOO &
=A35t9ct ROS =4 ZAx, R (6357.47+507.18
fluorescence/min/mg) ©H] HARE {3491.22+502.66
fluorescence/min/mg (p<0.001)}-& &2z o 2 A et
3, EF B9 {3780.87+252.74 fluorescence/min/mg
(p€0.0D}A Feld oz @A Yehyttt ONOO™ &3 2
I}, g2 (11830.00+ 282,39 fluorescence/mg) thH] HA;
o+ (11468.67+356,90 fluorescence/mg)d} EF FEojF
(11181.20+135.58 fluorescence/mg)ol Al 2 HIFS =
Aot (Fig. 2).
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Fig. 3. Expression of anti—oxidant enzyme of esophagus tissues. All data are expressed means+SEM (n=6). Normal
rats; Nor, chronic acid reflux esophagitis rats; Con, Evodiae Fructus 200 mg/kg body weight/day—treated chronic acid
reflux esophagitis rats; EF. nuclear factor erythroid 2—related factor 2 (Nrf2); (A), heme oxygenase—1 (HO—1); (B), super

oxide dismutase (SOD);
0.01 vs. control rats.

(C), catalase; (D), glutathione peroxidase—1/2 (GPx—1/2);

(E). Significance: *p { 0.05, **p (
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catalase®] WL 2 (0.83+0,02) thH] FAFE {1.00+
0.06 (p€0.05)}7+ EF T {1.08+0.08 (p<0.01)}eA
dgHog =A yehgth GPx—1/2 E3 fzF (0.76+
0.04) oiu] AAE {1.00+0.09 (p<0.05)}T EF FoF
{1.03£0.08 (p<0.05)}llA F-oj8 o2 & Yedtt (Fig. 3).
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| olstgitt, I A}, NF- «Bpbse xR
1.66+ 0.09) ti®] A {1.00+0.12 (p<0.001)}3 EF
FolZ {1.28£0.08 (p€0.05)}ollA FoHor AL
p—IkBa EFF 27 (1.8140.17) thH] BAE {1.00+0,05
(p€0.00D)}T EF T {1.26£0.10 (p<0.01)}ellA F<4
o2 Zrast gt (Fig. 4).
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Fig. 4. Expression of inflammtion—related proteins of esophagus tissues. All data are expressed means+ SEM
(n=6). Normal rats; Nor, chronic acid reflux esophagitis rats; Con, Evodiae Fructus 200 mg/kg body
weight/day—treated chronic acid reflux esophagitis rats; EF. nuclear factor—kappa B p65 (NF—xBp65); (A),

phosphorylation inhibitor of nuclear factor kappa Ba (p—IxBa); (B). Significance:

{ 0.001 vs. control rats.

*p  0.05, **p ( 0.01, **p
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Fig. 5. Expression of inflammtory factors in esophagus tissues. All data are expressed means=SEM
(n=6). Normal rats; Nor, chronic acid reflux esophagitis rats; Con, Evodiae Fructus 200 mg/kg body

weight/day—treated chronic acid reflux esophagitis rats; EF. inducible nitric oxide synthase (iNOS)
(TNF—a); (B), interleukin—6 (IL—6); (C). Significance: **p { 0.01, **p < 0.001 vs.

tumor necrosis factor—a
control rats.
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A {1.0040.11 (p<0.001)} EF Eoi {1.89+0.21
(p<0.0DINIA Fejd o st IL-6+ 2T (2.09
+£0.19) o8] A {1.00+0.12 (p<0.001)}3} EF FF
{1.44+0.09 (p<0.01)} A GoF o2 ZF4slEoH, TNF-a
EF 2 (1.74+0,17) HH] A {1.00+0.11 (p<0.01)}
T EF FF {1.0940.08 (p<0.01)}elA §ojHoz 2
3tk (Fig. 5).
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9] ote] WgBol ARl Aw o] AL Yol
B0l U A e wop, HAloRE oy A Ber

o

49 7l 9 wijEgo) 2 Ar9 AdFeE ol 5
QAL 7HE 29, A 9%, B 71, o8 Y St
ot Gl by gByg Az ]E A A
22 = U] A% AFEN In vitro AEE T3 %
FH B 29 4 F4E SAsteeH, o EYE
e ‘QE"* A=Y 58 BAoA 250 RFW B FEES
]-24 _J_N- u:]xj‘ _7}_7;] LH A]-Q.x% /\EE“/\ H]—o}
utAE é 319 0™, western blotE E3) 343 T <
, FEE AR 2 FEF Aol BRI TEE Eelst

14

= o 54 00+0 45
ng/gl 2 UEtoeH, & %E}EiOlE @. O 44.43%+0.75
mg/gl 2 F Efvs 9 SetEkolE %%Ol A vk

ot E3, DPPH A% oz &7 ;_* é’ﬁ a3, 5&5&)\
E FEEY IG5 @2 24.49+0.2
ABTS 72t gz A 4%
ICs0 Rk 54.59£1.06 pg/ml o2 £ FAISH S et
W} (Table 1, 2).
T AR AEd i BE R 25 B FEE
1497 Bt & A& 22 HEst] §eFoR I
o, TS A= Fu &4do] A gigkeu gz
N sHEAl =] &aF 9 kS 1T 4= ldeH, EF
o ZefAe 2ol viste] A= Hute] EAfo] A EHA
F2Eo] ehd 21 ikt (Fig. 1).
AR A=EY UAL Ate] AR o7t gup &Adolet
dEiA Ao, A gzl 974 A=EY 3 4
ArSh AE AR, o]o gk Ayt Es] =L 9L
Aol 22 Y ROSE &4F A3, gz ¥d
ol FostA RA Ueten, BF FojiolA diz
ol Hls] oA WA L}EME} ONOO™ E3 thzo]
H3l) A4} BF FolollA 3E A Yot (Flg 2).
4§ 2 A= 23E 01%0}01 FASE T QAL
Nrf2, HO—1, SOD, catalase, GPx—1/29] &&-& gR15}%ct,
Nrf2 Wby 9 Alsta] AEH 2o tfgste] AEZE B

F3l= AARIRIZ A, ©]52 antioxidant responseelement

i)

By

]:N

i e Rt

(ARE)9} Aglste] a3t gatslt a4s S4st A7), o
3t gtz EAES AAE 4t Y S JAA I
0759 A8 A3} Nrf2, HO—1, SOD, catalase, GPx—1/2%
XW%IOH H3f dj2Zo|A Wdo] AAstH o, BF FoF
A wde] F7tstAth (Fig. 3). ol %4H & &5
A dF5A AEYg SEndoA dAE ARE £ Alx
duhs B33t 578 7HE o2 wehdd

TS, G2 QIR NF- «Bp659t p—1xBodt 924
Abo] Bz}l iNOS, IL—6, TNF—af] Wd-g golstgrt,
NF-+B¥E o8 7}A] cytokineol 93] &43} HE AL =
AZARA, 85 FH FAAES A FA A 2H §
S 31 kSt cytokine, Y SEEY 52| Al To
3ol v)&A3} Al ¢l NF-«BE inhibitor 1B} cytoplasm
o ZA stz BABE 2o 7]= }2o] 7}aiAH inhibitor
IxBE QA & AN T B350} NF-xB7} 8 o2
o) 53 & target FHAEY] HALE op|3P Y AY 2
3}, A=A 7§kl NF— «Bp659+ p—1xBa2] BHEL o
Zto] BlE)| AT BF Fojol A f-o4 9 Htasta e
™. iNOS, IL—6, TNF—a$} 22 Q=4 Alo|E7}¢] T3 o
Z1tof| v|a] A3t BF Folol A f4 A At
(Fig. 4, 5). °l& %4FH B 3580 14 474 =g &
E 2doflA FFA wizfdRtet A4 Aol EvIS A
oz Ar Hubs BEse F1k7} Qrka doEh

v.2 &

B ATl s B 220 G4 BHL s
gov, o2 Efz vy 4R And $2 BdoA s
BB FEEE 14U Bl F AR 222 Aol 48
2 2E A vl o uh, G4k B A%, 934 WA 2
A @34 AolEslele wEe Bastgon, Tt 2
o Ane Agn

1. %R 5 259 F S € SgEkolE FS
= 2 54.00+0.45 mg/glo 2

vetgen, & EetEolE e 44,43£0.75 mg/g
o2 52 % EvE € EPtEko|E TS YETH

2. DPPH ¥ ABTS free radical A2A %< o‘ﬂ RAEE &
2z20] galst YL 2H3 AT Fold 248 1}
BT,

3. W 97 A=Y 58 BBA REH E FEEF
E 5 A= Hd &4 9 Foke] fYFo R FAAF,

4, BFH E FEEY Fole= 1 974 A=E 58 =Y
oM AFshd AEF A Ho]e upA ¢l ROS, ONOO &
A& BaBHOZ FAAA A& Hut SA4Z AT A
° 2 Ve

5. ®EW E FEES FOTo2N Nrf2gh A5t a4l
HO—l SOD, catalas, GPx—1/29] ¥&dS& gojxo=z

5"% Ego 2 M [xBa?] AHE 9
;9133 A ﬁ—ﬂi, NF- xBp65% HdE FoHo s
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= .
7. BEH B 2EEL B o2 iNOS, IL-6, TNF-a
oF 72 AT A|EFIRIS] WHAS fojFoz ThAA

wEbA Wy AR Aed FE BN &EH B 3
E& Nrf2, HO—1, SOD, catalas, GPx—1/2 £ &4t3} 3
A AR} AHeLE AEHAE AT, w2 s so R
NF- xBp65, p—IxBe, iNOS, IL-6, TNF-a 53} Z+2& 4
5 T A WS A CEN Ax Hut BF F3t
7b kAL A= E

AR 2

2 AFAN= 20179 = F=AADlA Ay FAA
FAA LAY (NRF-2017R1A2B2006858) A€ol 93 4=
Y AFU
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