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ABSTRACT

Objective : Gastritis refers to an inflammatory disease of the gastric mucosa, Alcohol is one of the main aggression
factors, causing bleeding and inflammation in the gastric mucosa and it is known to not only increase lipid peroxide
levels, but also deplete key antioxidant factors, The purpose of this study was to determine the effect of Uncariae
Ramulus et Uncus water extract (URW) in alcohol—induced gastritis.

Methods : The total polyphenol and flavonoid contents of URW were confirmed through an in vitro experiment, Also,
2,2—diphenyl—1—picrylhydrazyl (DPPH) and 2,2'—azino—bis(3—ethylbenzothiazoline—6—sulfonic acid (ABTS) radical
scavenging activity and ferric reducing antioxidant power (FRAP) activity were confirmed, For in vivo experiments,
mice were divided into 4 groups (n=8). Also, 1 hr after oral administration of each drug, 50% ethanol was orally
administered to induce gastritis,

Results : As a result of in vitro experiments, URW showed excellent antioxidant activity. In alcohol—induced gastritis,
URW alleviated the damage to the gastric mucosa caused by alcohol, Also, URW decreased reactive oxygen species
(ROS) and malondialdehyde (MDA) levels in serum and gastric tissues, and significantly decreased the expression of
NADPH oxidases in gastric tissues. In addition, it significantly modulated the nuclear factor erythroid—derived 2—related
factor 2 (Nrf2) and nuclear factor—x B p65 (NF—xB) pathways as well as significantly increased the expression of
anti—inflammatory proteins,

Conclusions : These results suggest that URW not only reduces oxidative stress through excellent antioxidant activity
but also relieves gastric mucosal inflammation as a regulator of Nrf2 and NF—«B pathways,
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) Alef

E Ao AME-H L-ascorbic acid®} aluminum chloride
L Alfa Aesaer (Wardhill, CA, USA)oJA FYdstg o,
(DPPH),
persulfate, 2,2’ —Azino—bis(3—ethylbenzothiazoline—6—

2,2—Diphenyl—1—picrylhydrazy potassium
sulfonic acid) diammonium salt (ABTS), ethanol, gallic
acid, Folin—ciocalteu’s phenol reagent, quercetin, methanol,
potassium ferricyanide, ferric chloride, n—buthanol, 1,1,
3,3—Tetramethoxypropane, sucrose octasulfate aluminum
complex (sucralfate), phenylmethanesulfonyl fluoride
(PMSF), potassium phosphate monobasic, potassium
phosphate dibasic, 2—Mercaptoethanol, Bromophenol
bluex Sigma—Aldrich Co. (St, Louis, MO, USA)olA #<
5lo] ARSI TE Sodium carbonate®} potassium acetate=
Daejung chemicals&metals Co,, Ltd, (Siheung, Korea)
oA 13} 2™, Phosphoric acid®} trichloroacetic acid
+= Duksan company (Ansan, Korea)olA F+<d3stda,
2’,7 —Dichlorofluorescein diacetate (DCFDA)+= Molecular
(Eugene, OR, USA)A  FY3tH 1,
ethylenediaminetetraacetic acid (EDTA)= Wako Pure
Chemical Industries, Ltd. (Osaka, Japan)olA sttt
E3F, Pierce bicinchoninic acid (BCA)= Thermo Fisher
Scientific (Waltham, MA, USA)o|A F+A3tHE . Western
blotting& ¢J$F ECL Western Blotting Detection Reagents
L Cyanagen Srl (Bologna, Italy)olA JtY3tgow,
nitrocellulose membranes= Amersham GE Healthcare
(Little. Chalfont, UK)ol|A] +¢3}93L, NADPH oxidase 2
(NOX2), pd7Pre* p22Phe* nuclear factor erythroid—derived
2—related factor 2 (Nrf2), Kelch—like ECH—associated
protein 1 (Keapl), heme oxygenase—1 (HO—1), superoxide
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dismutase—1 (SOD—1), Catalase, glutathione peroxidase—
1/2 (GPx—1/2), nuclear factor—x B p65 (NF—xBp65),
inhibitor of nuclear factor kappa B @ (IxBe), phospho—
inhibitor of nuclear factor kappa B @ (p—IxBe ), inducible
nitric oxide synthase (iNOS), cyclooxygenase—2 (COX—2),
tumor necrosis factor—e (TNF—g), interleukin—6 (IL—6),



interleukin—4 (IL—4), interleukin—10 (IL—10), Histone,
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(pH 7.8), 2 mM MgCl,, 1 mM DTT, 0.1 mM PMSF, 0.1
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Fig. 1. DPPH and ABTS radical scavenging activites of URW.
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overnight A7l th& PBS-TZ 6&ultt 53] A|Hsta, 2tz
AP g 1% FA o ALEHE 23} &4 (PBS-TE 1:3000%
M AHE)E ARESEA] AFRoA 2A7F WEEAIL £,
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enhanced chemiluminescence (ECL) £ o l=&A]7] &,
Sensi—Q2000 Chemidoc (Lugen Sci Co., Ltd., A&, =)
o ZHFAlA Td IdE I &, 3T bandE ATTO
Densitograph Software (ATTO Corporation, Tokyo, Japan)
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In vitro2] 2= mean+SEMO =2, in vivod $£A+=
mean+SDE FA|sH o, SPSS (Version 26.0, IBM,
Armonk, NY, USA)E AME3}] one—way analysis of variance
(ANOVA) testE AA|3t & least—significant differences
(LSD) test® AMEHSTE AAStA ZF 9] Hat Zpolof gt
FAA 5945 p<0.05 F-YEolA AEsHh
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1. ¥ E99E ¢ St ol 3

URWY] & E8jgs 9 St eolE kS 54T 4t
URWY] & Z8)9= 352 143.82+0.28 mg (GAE)/go 2
Uetgton, URWY & ZetRxolt g2 33.92+0.57
mg (QE)/g2 2 Yertt (Table 1),
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Table 1. Total Polyphenol and Total Flavonoid Contents of URW

Total polyphenol Total flavonoid
Sample
P mg (GAE)/g mg (QE)/g
URW 143,82+0.28 33.92+0.57

URW, Uncariae Ramulus et Uncus water extract; GAE, gallic acid
equivalents; QE, quercetin equivalents. All values are expressed as
mean=xSEM of three replications,

2. DPPH 2 ABTS &tz £2A4% &3
URWY g4itsl 848 &-91317] 93] DPPH 9 ABTS &t

a
N
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AS =8=—JRW
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o

o
o

ABTS (% of Inhibition)
£ o0
=} o

N
=}

[=}

05 1 25 & 10 25 50 100 250 500 1000
Congcentration (ug/mL)

DPPH radical scavenging activity, (A); ABTS radical scavenging activity, (B). AS, L—ascorbic acid; URW, Uncariae Ramulus et Uncus water

extract. All values are expressed as mean=+SEM of three replications.



Uz 2AGAGE S5t AR AL Edst] Y
L—ascorbic acidE® FAANRTOE AE3IF o, 50%2 &
gzo] AAFEE 52 [C522 Uebyo, URWS DPPH
oz 2AEYL ICs = 6.50+0.15 ug/mLE el ow,
ABTS &tz &AL ICs0 = 13.17+0.88 ng/mLE
ot gtjZd &4 &L ekl (Fig. 1).

3. FRAP &34

URW] gHits}t 8448 891517] 93l FRAP assays &%
stgom, Aol A3gS Felstr] $13 L-ascorbic acidE
FAYRZOE AMEEGT URWE Fe'* — Fe’" FEj2 9]
Y Felet Ay, FYNRLORE ARSS ASQ FAats)
sh4-S 50, 100, 250 pg/mL HEA ZH- 2.73+0.01, 2.75
+0.02, 2.76+0.0122 2.5 0|49 Y= S Yehion,
URWY] 34k3l 842 250 pg/mL E=o4 FAZEZS
ASSF FARSE 2.51+0.029] FF= S UErWith E3L
URWE 5= 93 o= ggo] EolA 4t SAo| Z7}
3 AL FelstAt (Fig. 2).

sk YA a3 67

AS =e=URW

Absorbance at 700nm
P

0 1 25 5 10 25 50 100 250
Concentration (ng/mL)
Fig. 2. FRAP activity of URW.
AS, L—ascorbic acid; URW, Uncariae Ramulus et Uncus water
extract. All values are expressed as mean*SEM of three
replications.

4. 91 JAY &= 4

9 Aupe] 24 A=E Sto R WA A, o AXE
SHA] g2 Norat9] 4= Hutola= &4do] WAEA| ko,
FHT 7o 9 €34 A9S LT ConTolAe W2
Aol AA 9 Hup o] FHE AT, W] Cont Hhy]
SC10=ollAl 31% +ostA ®Ho] Haxem, URI007
EZ Conwt di®] 24% o] f+olahA WHo] g4ttt AS &
At (Fig. 3).
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Fig. 3. Optical changes of gastric mucosa in alcohol—induced gastritis mice.
A representative gross image; (A), gastric mucosal damage ratio; (B). Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate
10 mg/kg body weight/day—treated alcohol-induced gastritis mice, SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body

weigbt/day—trgated alcohol-induced gastritis mice, UR100. All data are expressed means+SD (n=8). Significance:

and 'p{0.05. "p¢0.01 vs. Con arou.

5. 83 9 9 23 Y ROS A

3 9 ¢ 23 YoA Astd AEHA vho] @ulF Ql ROS
o] =2 gty 1 Ay, @3 Y ROSY H$ Nord
tfH] ContollA 34% FosHAl S71e A& &staon,
Contt thH| SC102 UR100wolA Z+2 15%, 19% §-2l51A|

##¢0.001 vs. Nor group

otk Eo, 9 24 Y ROSE A$ Nord H¥] Con
oA 61% §-251A F7Felg e, Cond tiH] SC10++3}
UR100oll A Z+2t 15%, 61% w<3tAl Zrastatt. ROS
$E2 FHNEZL SC10ZETH URI00Z A o HojuA
Zastdon], URI00Z1A Nordd fARE 202 e
Wt (Fig. 4).
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Fig. 4. Levels of serum and tissue ROS in alcohol~induced gastritis mice.

Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol-induced gastritis mice,
SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body weight/day—treated alcohol—induced gastritis mice, UR100. All data are
expressed means=+SD (n=8). Significance: **p(0.001 vs. Nor group and ‘p{0.05. "p<0.01. ~"p{0.001 vs. Con group.

6. €3 H § =3 4y MDA 573

g3 9 9 23 oA XFdAAEHEQ] MDA &2 &
Akt 1 ZAx, 4 W MDAS] 79 Norw tH| Cond
oA oF 158 FelatA F7HeE RS ERlstgon, Condt |
SC10wt3 UR100ol A ZHzt 21%, 31% F<)stAl Haska

A
50 Hith

40 A

Fkk

30 4

20 4

Serum MDA (nmol/mL)

0

Nor Con SC10

UR100

ot E3, 9 2% W ROSY Z$ Nordt tiH| ConwtoflA]
32% S-0l5A Z718tgen, Cont thH] SC10=olA 17%
oAl #AFAT, UR100Z-AIAE 24% 5251 asled
Nort#} fARE =20 2 ettt (Fig. 5).

B

Tissue MDA (nmol/mg)

Nor Con SC10 UR100

Fig. 5. Levels of serum and tissue MDA in alcohol—induced gastritis mice.
Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol—induced gastritis mice,
SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body weight/ggy—treated alcohol—induced gastritis mice, UR100. All data are

expressed means=+SD (n=8). Sianificance: *#

7. 9 23 Y] NADPH @i whaafF B4

9] 27 Wol|Al NADPH ©H# a9l NOX2, pd7" @ pogehos
el BE g gelstgith NOX29 &2 Norwt dH] Con
ZANA 57% Al S7FstE e, Conwt thH] SC10+t3k
UR100ZN A Z+ZF 22%, 28% S-281A 7HAstgth, pd 7P
9} p22°hoo] W EFE Nor HiH] ConollA 2+ 63%, 59%
RO Z71819.20, Cont thH] SC10FNA pd 77" 21%,
p22”"* 27% F-231A #423F9, URI00FAIHE paT™"
23%, p22°™"* 28% F5HAl FAsHA T} (Fig. 6).

8. 91 22 | Fatst 2l T A B4

A 23 WollA] 4kst B delEQl Nrf2, Keapl, HO-1,
SOD-1, Catalase ¥ GPx—1/29] ¥&d-& &Hl15}tt Nors

0{0.001 vs. Nor aroup and

0{0.001 vs. Con aroup.

H] ConollA Nrf2Q] H&L 30% G-25HA dastgod,
Keapl®] HALZ 67% FostA F7Fetgtt. W] Condt
v SC10Zol A& Nrf22] wrao] 24% 593t Z716H%
om, Keapl® @&o] 31% FYstA Hastfch EI
UR100 oA Nrf29] Tdo] 36% 234 S71stg o,
Keap12] BF&o] 38% 5]8HA| ZH43stct, HO-1, SOD-1,
Catalase ¥ GPx—1/29] &&d o] &3S &%t 23t Nord
1] Contoll A F&JsHA FastR.em (HO-1, 35%, SOD-1,
25%; Catalase, 15%; GPx—1/2, 26%), Cona thH] SC10
FolAE HO-1, SOD—1 9 GPx—1/2¢ w&o] 314
Z7bstg o m(HO-1, 31%, SOD-1, 39%; Catalase, 39%:
GPx—1/2, 35%), UR100°| A= HO-1, SOD—-1, Catalase
4 GPx—1/2 2% {954 F7tATH (HO-1, 48%,
SOD—1, 67%; Catalase, 43%; GPx—1/2, 61%) (Fig. 7).
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Fig. 6. Expressions of NADPH oxidase in alcohol—induced gastritis mice.

Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol—induced gastritis mice,
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Fig. 7. Expressions of antioxidant—related protein in alcohol—induced gastritis mice.
Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol-induced gastritis mice,
SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body weight/day—treated alcohol—induced gastritis mice, UR100. All data
are expressed means+SD (n=8). Sianificance: *p¢0.001 vs. Nor arouo and '1¢0.05. “0¢0.01. "
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st4th. Norwt tH] ContollAl NF-¢Bp65 ® p—IxBad] 27t 22%, 24% oS TAEE.em, UR100ZoA E3H
o] 2+ 34%, 37% F25HA F7Fskt, Whdef Cond 27y 21%, 22% SroJ8HA askleh (Fig. 8).
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Fig. 8. Expressions of NF=kBp65 and p—IkBa in alcohol—induced gastritis mice.

Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol-induced gastritis mice,
SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body welght/day—treated alcohol—induced gastritis mice, UR100. All data
are expressed means=+SD (n=8). Significance: *p(0.001 vs. Nor group and ~p<0.01 vs. Con group.
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A 78kt vhE el Condt diB] SC107-oA+= iNOS ¥ o5HA Z2skE L, URIO0ZANNE 21%, 28% F2sHA 7+
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UR1009 A= iINOS®F COX—2 BE 23% §-2|51A] 7HAs}

Hoe

INOS | . S A COX-2 | W S S
B-actin B-actin
2 2
it

ﬂlﬂl

iNOS (fold of Nor)
= =
o b - o
j ?
¥
- ;
¥
COX-2 (fold of Nor)
o -
o o N o

Nor Con SC10 UR100 SC10 UR100
v [ | 116 | e ——— |
B-actin | B-actin
2 2
##
15 18
- *k *
g s
- z
L] kS)
% 1 o 1
= e
= g
< @
z i
= 05 0.5
0 0

Nor Con SC10 UR100 SC10 UR100

Fig. 9. Expressions of inflammatory protein in alcohol—induced gastritis mice.

Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol-induced gastritis mice, SC10;
Uncariae Ramulus et Uncus water extract 100 mg/kg body weight/day—treated alcohol—induced gastritis mice, UR100. All data are
expressed means+SD (n=8). Sianificance: *p¢0.01. *5(0.001 vs. Nor aroup and 'n¢0.05. "p¢0.01 vs. Con aroun.
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Fig. 10. Expressions of anti—inflammatory protein in alcohol—induced gastritis mice.

Normal mice, Nor; alcohol—induced gastritis mice, Con; sucralfate 10 mg/kg body weight/day—treated alcohol—induced gastritis mice,
SC10; Uncariae Ramulus et Uncus water extract 100 mg/kg body weight/day—treated alcohol—induced gastritis mice, UR100. All data
are expressed means=+SD (n=8). Significance: *p¢0.01. *p{0.001 vs. Nor group and ~ p{0.001 vs. Con group.
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AdL 9 Ay dF, AT B A4S LR st
54 2L i, FAT 2EHA, =g FF 4
NSAIDs ¢FE9] 25 H AHE 522 3 WAz, &3] =
TS5 9 Hute] 28 ¢ €5 AN, 48 &4
Huksto] RS-zt FAJAAZE (reactive oxygen species,
ROS) 59 AL S7HA 9 A9y &4 Fd3t Ao
I gHA Yo 23 @S g A7E 59 &
Akt 29 vehd # ofY 2t NF-«B F2E AJd3te =y
T 452 galsttta g A Yot oo B Ay
A= thekdt Aol art ik delX ke A4St
S I om, 5k FEE (URW)o] 42 3
FEE Ahel nA= & 9 T 7" EAsH3

WA, URWe| ZEEoIgl= & Eddse et o=y
Feke gelstglen], DPPHS ABTS @z 24 %S &3
sto] URWE] gh4tsl g4 Selstgit, AW Alaze] Atst ¢
St 22 FEkgo] I Folle gzl A=Y, o
g g oA AdE o2 X4, gl 9 DNA9H 22
71 7143} ghgste] BAAAQl 75 Hastl 23S &4
AA ThFst AWe gshs AoE YA o, EeuE
E2 ROl B, o|&EHE, fad & F3
stH, o] ¥ ETEo|Ex £ seE U ROSE
anHo g AT Bt ozt AW GHdE 2ANT=
gL 7HNE Aoz FFHA YT, oo B AohE
URWE| & Egd&s 9 Egtixo|E FFE EAstge,
I A¥ F ZY9s ke 143.82+0.28 mg (GAE)/g, ¥
EetEolE 2 33.924+0.57 mg (QE)/gL 2 Vet
(Table 1). =3, DPPH ¥ ABTS oz 274%5S 24 23},
DPPH &tz 2AZAL 1Cs5 = 6.50+0,15 ug/mLE e}
wom ABTS =tt]zt AATAL ICs = 13.17+0.88 ug/mL
2 Hold gz 24 E4& Uedllt (Fig. 1), F7H82e 2

ferric reducing antioxidant power (FRAP)E &% 3}

URWS]  #eigg  lstgeh.  FRAP 349 ferric
tripyridyltriazine (Fe**—TPTZ) EHaHA|7} ferrous

tripyridyltriazine (Fe?’ —TPTZ)2.2 FY=L YaE ol
St o 24 729 FASHA 7 g JHA AL b=
Ao LtEo A THE S8 Y8l I AREHAA L =

Hholt? FRAP 24& §3) URWY] $8S 89lst 23},
250 ug/mL BEA T3%= 2.51+0.020.2 FAHANRTE
L—ascorbic acid®} §ARE =S JVegyon, =1 9
AHo=R TYFol FotA 4t o] F7tst= AE
4t} (Fig. 2). URWL & Z89&s 9 TR 0|t F
=4 vebdod, 943 DPPHS} ABTS =zt &A% 1
FRAP &85 Ugllong Aax o2 URWLS Hold
A5t @45 vetlis A2 dddd,

ol EYE ¥4FSE A3 FUH 98 TEEES o &
ste URWE FE5 Ad4E ZUstgtt. ICR mouseol |
URWE BT 5ot &, 50% ethanol& 2 Fosto] 949
S fEetgled, A T8 & @9 JH L A 23S FE
sttt AEd 9 23S &4 AEE SUoE BT Ao
Norzto] H|3| Condoll A= W2 WA A ¢ Hure] #W
o] HAE e, URW= EZEE Ag ¢ Mot ¥
FoatA A AT (Fig. 3).

thoksl g=0] 919l & AkEA AEH A (oxidative stress)
o &3k ROS &Ago] 8 Yo R F3|L §lem, ROSY
T3t AL DNA, RNA, protein oxidation % lipid
oxidation 5& F7HIFLEN AU A5, o, &9 B3t
AET A%, AFANEY 7|5HNE QAT HAF AEE F
u5h?? o]2$t ROSE NAPDH oxidase (NOX)2] HFS-9
oM HAARAT dHA ow, Ato|EFRQI, A ATArst
ST 22 A2l vkl o8] AEubel ZAshe p47"* T2
A3z QIA7F NADPH oxidaseE 243414 ROSY A&
Z2A3E Aog A Yo EF, ROSO| <8 iy
5= 3A15EA] 2 DNA 2 RNAS} Bh3to] &AM do7|H,
A AArsHE o] 2% HAHEQ malondialdehyde (MDA)E
e XA o] AR B 7HEA R T4AE 4 S B &
=o] FAE= ELEN AAI}AS A=E 79 2
SR A, o] 4EH AEHA ARE g AEEIL
ATFLH Ao A URWE L3324 gz 9s) %7}
H 8 9 9 27 Y ROSSF MDA 52 F23HA TAA|
Hon, o|y3 A= FANWZRTEQ sucralfate FolLHETH
URW % oFo|A B 43514 Uetstth (Fig. 4, 5). E3
western blotting2 3] ¢ 22 WY NOX family? &d&
gelstgen, URW o= 4334 9oz Qs F7ket
NOX2, pd7*'* & p22rhoxe] Wrde fo3HA gaAlfAt

SN2

o

ool
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(Fig. 6). e URWE| 9423t gHAitslso] o]9F 22 ROS,
MDA % NADPH oxidase?] @& & I nFHS A
oz} et

$ &g 0|43l western blottings 3l A3}, 5
4 FES oA dde Hd-E BASHT Nrf2e &2l
ARSI AARIAEHN A4S AEYAZRE A28 BE
stH, Keapl®t EAS BFAste] EAstrir} 4taty AEq)
2 5 2 YR AT 93 =] HO-1, SOD-1,
Catalase @ GPx—1/21} Z-2 &4t3} Q1o IdE £X1%
oY NF-¢BE MZ9] 23}, F4], @g 9 A=zad 59
Toist, 5L miAstE TNF-e, IL-62 E33 Alo|&
7kl @ COX-29] TS AT FAAA A 2HNA
NF-xBx 1¢B2 2% 5o H|& HHj2 A5tttz 959
o @5 A=l g3l 1kBY Q14 9 NF-¢Bo] 243}
7h dojut thaFdt @3 wiAl JAEL WAL FHFHLG?, o
23t Nrf29} NF-¢B& AFSH] AEd A 9 g3 digt vt
S TeoE T dEA Qo €2 AFE §9
NF-4B €43 A& 33 Nrf2 B2E 248 & + 3l
on, HO-1°] NF-«B 8439 JAE &3l d54 Atol&
7h19] WAS AT AP B Ao URW
= Nrf2 A28 58 343 &Y HaS Y8z 37t
AFen, NF-¢B 25 38 €54 dAY HdS 194
oz ZAaAFY (Fig, 7-9). & A= F7HHe= 4
Z:/l—] r,]—unzlgl H]—&]_Q §:_‘].<‘>_]—5—].odr;]. IL—49]- IL-10& o]u]-;_q
o @24 B U oAt AR AR o
A4 AT, aF A%, URWE 9284 fdes as 2
a3 IL-49) IL-109] 28 Ba2el 42714 $o/5
F7HFT, ol#gt Az URWZE Nrf2 @ NF—«B F 29
Ego] Bolt B oPiz FARA BUHe FAL 27
ToEN 9 Hure €52 A3 7= Ao ddH

:.é

v.d2d &
£ ddolde FAs E4E Vel E ofve FEF |
7} Yo FAR e TTEE U Aol vAE
E-J—P |1 l{%i} sttt WA, ¢8R 25 st
3t E3E, ICR miceol| Al 85807 28 3+
—r@]?l z, ?a %— o] &3l Y19 st ¢ 23 W NADPH

oz e X
=
S EEY SN TS A

oxidase 50

1. ¢k 259 & Z9dE z‘z}a& 143.82+0.28 mg
(GAE)/g, & Z8tEolt 2 33.92+0.57 mg
(QE)/go= ettt

2. $94iE 3222 DPPH 2ht)Z 24842 1050 = 6.50
£0.15 ng/mL2 YEREO ™, ABTS tjd &7 8442
IC50 = 13.1740.88 ug/mLE Hojd gz &4 &
AL vl
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3. ik FEEC FYES FAst A3k, 250 pg/mL
FEOA FFE 25140028 Fd 2] L-ascorbic
a01d9]- FAREE FFEE UEon, 5k oEHORE

Aol FobA G4k BHo| F7hske AL Tl
aau}.

g2 $UE 99 A Yk 2EEL 4=
2 QI 9] Aue] Wue G5 FanHt

o nS

FEE 98 mdoA g FEES Y
A 234 Y ROSE MDA &g |9sHA i ]i’i
H, ¢ & Y] NOX2, p47phox ¥ p22phox2] &d
[e]

o

SJ3HA| Al Zi T

tlo (o wE 1S

L2 U A8 BN ik FEES A4S
2 Tl Aol Nrf2, Keapl, HO—-1, SOD-1, Catalase
1 GPx—1/29] &rd-& F2J3HA S7HAH

_03
o

d

7. €¢3EE FutE HF BE A ik FEES 9454
A ¢l NF—«¢Bp65, p—IxBa, iNOS, COX—-2, TNF-a
9 IL-69 ¥dE FY3HA AL AHT.

8. ¥Rg= SuH 99 BdolA HHE 222 B
24 TR -4 @ IL-109] SAE 2314 27}
Ak

0] }-Q] éﬂ}i‘l‘a ﬁ,]i%’j ’8.‘ ?_:']_. ‘%A ‘?‘]010“1\1 TT“:S_]_‘ ff}
ASHsS B3l AtshE AEHAE FAAZOEN Nrf2 ¥
NF—kB A29] A58 Tojdt W ol =24 b
ol dS 2AT 2N ¢ Hute] AFS HTpA7|E F e
2 gokEn, olg Aate ¢suike]l ¥RZEE AT AAS

A2 4 At 2A2A ) TH50] &L ARV

e

Aol 2

o] A& 20229 FF (e FESAF) Y A=
F=ATAD A Ye Tol +FHAFYT (No. 2018R1A
5A2025272).
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