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Effect of Cheongungdajosan—gamibang on oxidative damage and inflammation

Ji Won Bak', Boo—Yong Sim', Hae jin Lee’, Dong Hee Kim'

1 : Department of Pathology, College of Oriental Medicine, Daejeon University,
2 . Department of College of Beauty & Health Medicine, Daejeon University

ABSTRACT

Objectives : The purpose of this study was verification of the anti—inflammation and anti—oxidant effect of
Cheongungdajosan—gamibang extract (CG) in mouse macrophage, RAW 264.7 cells,

Methods : We have basically using LPS—stimulated RAW 264.7 cells, The cell toxicity was determined by MTT
assay. To evaluate the anti—inflammatory effect of Cheongungdajosan —gamibang, amount of nitric oxide(NO)
was measured using the NO detection kit and the IL—18, IL—6 and TNF—« expression was measured by reverse
transcriptase polymerase chain reaction (RT—PCR). Also, free radical scavenging assay has tested for DPPH and
ABTS radical activity as well as the contents of total polyphenol,

Results : In this study, 96.6% or higher cell viability was observed in all tested groups from 1, 10, 100 ug/ml
in RAW 264.7 cells, The RAW 264.7 cells were induced by lipopolysaccharide (LPS) and CG 1, 10, 100 wug/ml,
The CG decreased nitric oxide (NO) production activity dose dependently, especially at 100 ug/m¢ of 55%, The
production of IL—18, IL—6 and TNF—a were decreased by 51%, 78% and 35% in CG treated 100 ug/m¢. CG
showed dose—dependent suppression activity of reactive oxygen species (ROS) production, especially at 100 ug/m¢
of 37%. DPPH radical scavenging activity and ABTS cation decolorization were activated over 86% and 88% in
CG at 1,000 ug/ml concentration,

Conclusions . According to the results, we thought that CG showed anti—inflammatory and antioxidant activities
on the RAW 264.7 cells in mouse macrophage, Therefore, this research is expected to provide the fundamental
data about the natural material analysis of relating to the anti—inflammation and antioxidant,
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d2lo] Hr= gt o o] oJa T A FF uj
7HQIA= tumor necrosis factor—a (TNF—eq), interleukin
18 (IL-15) 53} Z& A|EFRIS Makste] thakgh HZwt
$o doth!, AZEurgo] wgHoz dojuw = ujf
E7o] TEatA BulEe] bz 4% &3, d4d9] A
4 27t BuAste) okst B chokl Wesha 7)o Tl
ot aHA Yy,
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249 A%, 2= wet Gt cher sekie spztet
of ggsty ot 7129 s el tE AgE a7
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1, oA

= Ao A& Agot=A7 b
(Cheongungdajosan—gamibang ©|3} CGZ ®7])9] A
FPEL ERRUBIEA FUstE, dddstn AGFAA
B dAg Hedgte] APt AFAE(TBRC)IA A4
T ARgSRET 2 e BEH(13)2 -t Ztk(Table 1),

Table 1. The Prescription of CG

Herbal medicine name Pharmacognostic name Weight(g)
& Cnidium officinale Makino 12
FOIE Schizonepeta tenuifolia var, japonica 12
H #® Glycyrrhiza uralensis 6
5 R Ledebouriella seseloides 6
=S Angelica dahurica 6
M Betula ?;iyrﬁglb};:k. var, 6
B Magnolia denudata Desrousseaux 4
T Mentha arvensis var, piperascens 3
W o= Asiasarum heterotropoides F. Mackawa 3
var, mandshuricum F. Maekawa
Total amount 58
2, M| Hjk

Ao AM-E RAW 264.7 NZE= 3= MZF 23J0A
AR, 10% fetal bovine serum (FBS)Q} 1% penicillin
o2 24" DMEM Hi7] 1 mi& Yol A7 Azufer]

(87T, 5% COyollAl Higstst. AhuiF Sle 53 ol
O = S, AREE As] Hof 24432 ASAIZH.

3. Aok & 7]7]

AFEE AJ9F2  dulbecco's modified eagle's medium
(DMEM : Gibco BRL Co., U.S.A.), $8o}&84 (fetal bovine
serum. FBS, Invitrogen Co., U.S.A.), lipopolysaccharide
(LPS : Sigma Co., U.S.A.), cell viability assay kit (Daeillab
sevice, Korea), nitric oxide detection kit (Intron
Biotechnology, Korea), penicillin (Hyclone, Co., U.S.A.),
1,1—diphenyl—2—picryl—hydrazyl (DPPH)+ Sigma—Aldrich
A} (st. Louis, MO, USA), Folin—Ciocalteu's phenol reagent
£ MerckAl (Darmstadl,

milliplex map immunoassay kit (Millipore Co., U.S.A.)

Germany), mouse cytokine
& Agstg e, 717]1%= rotary vacuum evaporator (Biichi
B—480 Co., Switzerland), freeze dryer (EYELA FDU—540
Co., Japan), spectrophotometer (Shimadzu Co., Japan),
ELISA reader (Molecular Devices Co., U.S.A.), Flow
cytometry system (BD Biosciences immunocytometry
systems, U.S.A), F4F& ALE H F42 &340 Y
E(Jeonju, Korea)oll Al F+Y3dte] AHg-8H3iTt,

4. N F&

CG 23l 80% FH(C:Hs0H) 1000 m-L Y1 3A% &
o 3 52&E T oS Ho] rotary vacuum evaporator
oA At FEFAT v5H YL freeze dryer=2 FZ2
Azste] But 94 g Ao, dojrl Hure zAe
TIA(-80T)oNA HstHA A wet egt =2 F
Froll slMate] ALgatoLt,

5. NIZ5A &4

Raw 264.7 MEZL 96 well plated] 2x10" cells/well2
Esto] 24A17F 53t viFetath. AR wiFH o R mAsk
S, CGE ZZ 1, 10, 100 (ug/m0)2] == Az|ste] ThA|
24X17F F9t vt Wi & 10 wl e WST solutione
A7yete] Azuje¥Fr] (37°C, 5% COz)ollA 30&7F vhSAIH
o} WhE & 450 mmol|A] ELISA reader7|E o] &3] S4x9
HEE £ & 27 g Ax YL WEEE §

29 FFS Folin—Ciocalteu A2k o]-&3h=
How SASKTE F& AlE8Y 1 mloll 50% Foiln—Ciocalteu's
phenol reagent 0.5 m(E 7}5fe] A-2oA 3EIF HESAIH
ot HES8H NaxCOs ZIHgH 1 met 7.5 Ml SHFSTE
Az kel 3083F HXAZ F, 12,000 rpmelAd 10
B2 gHRER F 4SS A3 760 nmolM BYEE 5
skt & s FFL gallic acid® BEEAZ o|§

i
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st st A wEt RS Fetgen SAEHEE
GAE(Gallic acid equivalent)/g< ARE3FCH

2) 1,1—diphenyl—2—picryl hydrazyl(DPPH) radical 4
7s &4

Atz a4 &4 AL e Atz DPPHE
ARgete o R £ 838471 0.2 mMe] DPPH £
150 we® CG 1, 10, 100, 1,000 (ug/md)e] %7} =A
100 we A ZHzF &gatar, 37TCoA 3087 v AlZ F
517 nmolA SF=E S5 2T ARY g4l F
F4g ¥9lon, DPPH &4l 4E do| 23S

otk Al 2ARS okel Aol wet Ausign,

N

2.

chEzol EBE - AR EUklo| S8
izl 5=

A2HE (%) = ( ) X 100

3)  2,2—azino—bis(3—ethylbenzthiazoline—6—sulfonic
acid)(ABTS) radical AHs =3

ABTS assay W2 7]&] Ha% 2L 96 well plated]]
S sAste] AAlskErh CGE FF w27t 1, 10, 100,
1,000 (ug/m0)e] =2 2 4 A IXAFHeH, ABTS &
DA 7.4 mM ABTS (2,2-azinobis—
(3—ethylbenzothiazoline—6—sulfonic acid))?} 2.6 mM
potassium persulphateE A|Z3 &, Yo 1% o qF
Z|3lo] Fol2 (ABTS - )& FAAZ S 734 nmolA &
F=E St FTF= o] 0.7£0.03 o] =HA 3451
o}, 34®E ABTS - 89 150 w¢ CG 222 Z42 5
w EFstaL, ALolA 1087F ¥HEAIZl &, 734 nmol A &
F=E G5 M2 SFFEE d2LoR 5t o
2o gigk ABTS 2z 27458 WESE et

Az H7k2el 2
thx=ol S8

AHE(%) = (1- ) X 100

4) M= i ROS &3

Raw 264,7 A|Zo|A reactive oxygen species (ROS)E
22317 5te] 12 well plateo] Raw 2647 AZE
2x10° cells/wello] A B35l 2447+ Fot vjstgct
g F Aze wgdom mARAL CGE A4 1. 10,
100 (ug/m0)e] 5= LPS 1 ug/mie] =2 Xasle] ThA]
24A17F 2t st vk $, NZE DCF-DAZ @A
g F fAEZ BA7IE o]85te] FRFAEY A7 wE W

she BT

7. %95 5% 4

1) Nitric oxide(NO) =X

NO9 =& Hjdd WO nitric oxide HEZE griess
reagent system< ©|-&35t9 ZA5I9Th Raw 264.7 AIZE
96 well plated] 2x 10" cells/well2 B335t 24X|7F St
ik g & A2 wigHeR wASYL CGE 47 1,
10, 100 (ug/m0)®) =9 LPS 1 ug/me] S=2 2 2]sto]

2 &4 9 gBel XE 9% 25

thA] 24A17F SoF wjdslch N1 buffer?t N2 bufferE zt
ZF 1087 ¥ 3 540 molN SF=E ST
Nitrite standard®] =¥E EZITAHE 0|83l vljgkHo)
NO s&=& ZAs%t

2) Cytokine &zt =8

Raw 264.7 cells 12 well plateso] 2x10° cells/m¢¢]
HEE EFsial, 24A%F 5t wieket &, CGE 1, 10, 100
(ug/m®)e] F=2 Asta, LPS 1 ug/m2 A8t 24
Al St v & & Alzujefll S At ujoklo] T
IL—-1p3, IL-6, TNF—aE custom—made 4—plex cytokine
Milliplex panel& ©]&3}o] ZA3sIHTt

8. BAA=

Ay Ail= Ad ZAdE SPSS 11,09 unpaired
student's T—test @ ANOVA testE A3l EAA 2 3}
fem pd0.05, p<0.01 ¥ p<0.001 LA FY83& HA
SHT

2 3
L A=z =4

RAW 264,7 Al22] Mx AE&E 543 24, dz2ts
100,0£7.4%2 JelYE ), CG 497 1, 10, 100 (ug/
ml) =4 100.6+5.3%, 99.4+7.8%, 96.6+5.0%2] Al
Z AEES Ytk (Fig. 1).
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Fig. 1. Cell viability of CG extract in Raw 264.7 cells. Cells were
treated with 1, 10, 100 (ug/ml) of CG for 24 hours. Cell viability
was determined using the WST assay. The results were
expressed as mean * SD.

2, FAsta S uX= IF

1) & 2|z s

CG 9 F2E A8 £ 9= I gallic acid
BEZEAR st &3 2, Table 19 Zo] 3 Z99

Table 2. Total phenolic contents of ethanol extract from CG.

Samples Total phenolics (mg GAEI)/g ext,)

CG—ethanol ext, 39.9 + 1.0
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UTotal phenolic contents was expressed as milligram of gallic acid
equivalent (GAE) per gram of extract,

2) 1,1—diphenyl—2—picryl hydrazyl(DPPH) radical A
7180l DXl g

CG %A %%E9 DPPH 2ALE 1, 10, 100, 1000
(ug/ml) =AM 5.6+ 0.4%, 11.8 + 2.4%, 43.6 + 4.9%,
86.0 + 3.8%2 Jeh}, BE ozdon Z/kgte Yehql

tHFig. 2).
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Fig. 2. DPPH free radical scavenging activity of CG extract at
various concentration. Extracts were incubated with DPPH solution
at 37°C for 30 mins. Activites were determined by measurement
of absorbance at 517nm. The results were expressed as mean £
S.D.

3) 2,2—azino—bis(3—ethylbenzthiazoline—6—sulfonic
acid)(ABTS) £71501| 0|xl= ‘2;'2-!

G &4 2259 ABTS aA4&2 1, 10, 100, 1000 (ug/me)
SEoA 0.2+ 23%, 1.9+ 2, 4%, 31.8 £ 1.5%, 87.7
3.1%2 e, s% &R oz aAso] IS
et $lck(Fig. 3).
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Fig. 3. ABTS free radical scavenging activity of CG extract at
various concentration, Extracts were incubated with ABTS solution
at RT for 10 mins. Activities were determined by measurement of
absorbance at 517 nm. The results were expressed as mean £
SD

4) ROS MM Xsh &dofl o|xl= I&

CG F4 FEEY ROs A4 A3 &4 dzd<
100.0 £ 0.3%2 UYeHE o, AL 42,1 +3.7%, CG
EoZe 1, 10, 100 (ug/ml) BZo)A 74.2 £ 3.9%, 72.4
+2.2%, 63.1 £52%=%, g2 HF = gEHo|H §
o A& (7 p € 0.001) FAE UERHTHFig. 4).
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Fig. 4. Effects of CG extract on the ROS production in Raw 264.7
cells. The Raw 264.7 cells were stimulated with LPS and treated
with medium, CG (1, 10, 100 ug/ml) for 24 hours. The ROS
production was analysed following incubation with DCFH-DA by
flow cytometry. The results are expressed as mean =+ S.D
(Significance of results,  p { 0.001).

3. FEF A5 VA= IF

1) Total Nitric oxide(NO) A4Mof| O|X|= Hsf

CG =& =Z£Eo NO TS EHJ_T;__’-—ET_ 100+5,2%=
UehiS o), AAZL 5.8 +2.2%, CG FoZL 1, 10,
100 (ug/me) BE=oNA 87.0 £ 7.2%, 87.8 + 6.1%, 45.2 +
4.5%% urE}ur iz B8] 100 wg/m¢ HEANA F4

& (7 p 0.001) %S YERIAKFg. 5),
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Fig. 5. Effects of CG extract on NO production in LPS—stimulated
Raw 264.7 cells. Cells were treated with LPS (1 pug/ml) and 1,
10, 100 (ug/md) of CG for 24 hours. The results are expressed
as mean =+ S.D (Significance of results,  p { 0.001).

2) IL—1p MMofl o|xl= F&F

CG 4 F2EY IL-1p AFE ST 41, Q=272
100.0 + 6.9%% UERRS u), AAZo] 10.3 + 11.0%, CG
Eoe 1, 10, 100 (ug/ml) HE=o)A 94.8 + 7.2%, 82.7

+7.8%, 48.8 +0.2%2 WEZ| v FE JEHA Fb
S e, 100 wg/me FEAA G4 (1 p <0.001)
g #as YehsickFig. 6).
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Fig. 6. Effects of CG extract on LPS—stimulated IL—18 production
in Raw 264.7 cells. Cells were treated with LPS (1 pg/mQ) and 1,
10, 100 (ug/ml) of CG extract for 24 hours. The results are
expressed as mean + S.D (Significance of results,  p ¢ 0.001).
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3) IL-6 MMl O|Xl= F&

CG 4 2229 IL-6 YAFS 2AF 2% gz22e
100.0 + 6.0%2 YEFHS o, AAEo| 3.4 + 0.8%, CG &
o2 1, 10, 100 (ug/ml) EEollA 36.6 + 3.0%, 30.1 +
2.1%, 22.3 + 4.9%% H2Zo v|3| Bz JEHoln 9
A= (7 p<0.001) Q= FAE dehhochFig. 7).
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Fig. 7. Effects of CG extract on LPS—stimulated IL—6 production in
Raw 264.7 cells, Cells were treated with LPS (1 pg/ml) and 1,
10, 100 (ug/ml) of CG extract for 24 hours. The results are
expressed as mean * S.D(Significance of results, *** p { 0.001).
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1L-5 production (%)
g

4) TNF—e 40| 0|Xl= I&

CG 4 FE=9Y TNF-a AFS ST 24, d=L
& 100.0 £ 1,02 UetRS wf, Aol 16.3
CG Fo2& 1, 10, 100 (ug/ml) =ZolA 91.2 + 1.0%,
79.8 + 2.0%, 65.2 + 8.4%% YR H|F &= &<l
42 YERHIT, 100 ug/m S=AA 494 (: p <0.05)
P F2E Y chFig. 8).
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Fig. 8. Effects of CG extract on LPS—stimulated TNF—a production
in Raw 264.7 cells. Cells were treated with LPS (1 pg/md) and 1,
10, 100 (ug/md) of CG extract for 24 hours. The results are
expressed as mean £ S.D (Significance of results, p ¢ 0.05).

THF-a production (%
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H

o FE

st AlAZE (reactive oxygen species, ROS)-& Zitilst
- 0y), TARSkeEA
HoOo), =AMt Z (hydroxyl
radical : - OH)Tol %L, E2Hgste vhg/do] Eob 4
9 IRET ARE GAY dod= E4o] Atk E=g AU
o] AEAEL IA st ME AAE 1A= 4
£ ExsAAte] g3 S, oln IiERSo] Yo
A Aol SR AE S8 "ot o2 3] A
7150l AstEe] o, FHAT, 45, Gk, =3 E &3
Aol 53 e og] A dorlE o] A,

g4 ZAAZE (reactive nitrogen species, RNS)S dUAks}

0]2 (superoxide anion radical
(hydrogen peroxide

Z2 (nitric oxide : NO), ©]AF3}& A (nitrogen dioxide :
NOy), ©oF&AlF (nitrous acid HNOy), HEZAYEZE
(peroxynitrite : ONOO-)¥+ Z-2 EZo|d, tilNxE, 5F
T+ ¥ OE HYNEZEY AN e R tgF A, EIE
B4 Atam o] A4 =AY,

AEA AEHAE MEVE 4 AR =E2EHIS o
superoxide dismutase (SOD), catalase @ glutathionine
peroxidase®} 22 FASALE ST A1A A2 W At
A AEHAS AASEE Wold g8 sz s, 1
g BEsHA AdE 4 AR BEHY S4Z 9] A8
e FABA Y =go] Basith, ol T HA EFE 9
£ S g Aet Ado] gdo] o]Rojx|aL 9]
1, A3 55 7H EZ S0 Hold §ES AEE
S ot B "uph glem'?, ghejstEel ZHdAE
o dApurEst ool k. 2 Ao oA Gl
Raw 264.7 Alxo]| tfgt AE2&E & 3 21, 2E 5=
oA 96% oldel Mz AEEE Uelo] Fade] BEEHA
o e IFESS AP HoA alkyl radicalolut
alkylperoxy radicaloll $4E FoJdlo] radicalS AAAZ
ogK ABE AdABRe Aow gA A, & Eavs
9] F/4HE<l flavonoid, tannins 59 £ £ HE IF
2 A3 @AM e 8T AR ZE, F HE T
o] F7Igel wet AEtA Zhgo] ] o]Fo] k= A
= & 5 Aok 2 HYPA gallic acidE BEEEZE 5o
CG 4 FEEY F ZYd= oL 3793 23, 39.87
mg/g ©2 Yepylth DPPHE 733t At 7H2l f& =g
ZA Aeke R, DPPHo| 9§t 43t &4 el
DPPH radicalel| AAE FATLEZHN HAAFAAQ 4}
A} Tt AXE 4o o] HYEA Af7E LA &
Aotk ABTS radical olgd FAskse] 2o
potassium persulfate®}e] ¥Hgo oJaf AJJE ABTS free
radicale] &5 WY 34tst Edol| 93 AA= O] radical
E59 Al FEMo] GEE AL o]&F WHORE pH
WA "h-gsk= DPPH Add vlg] vmE Y2 P9
pHoll A& 4 gl A3t 24 o™ 2 A
Al DPPH radical®} ABTS radical &7 %2 2% &
oEFor F7IE el 938 EteS 1 &
A5t

5lA] AbA(reactive oxygen species, ROS)& YA} B4}
7} FAEQ AHIR |ABE] d7] A 9o WEs AR
o &S o|F1, BZ o]FA EF AR UE AEE ot
st QA AEHIE Y-S st S444E 7 EsHA =
=0, ol &40] g A e EFS #4975 st
woltk, {8717t Aol He AIEEE S4ES AFsH
AqUAIZ AZ Al7]7] Yl 4kske}t o] o]FH A= I,
L2 A A A FUE AT 25 Ee AL
L2 % A FFo] F2 FY, 255 T2 FFH|
U A3l W o g op|Ee E8Y &40 R QlE A7)
= 939, dASTIe SEE EHET 5oE dEA 9
o 2 AglA ROS A4 Adse 2% dn, mE
FrolA FoAQ AaE yeRgith Ad Aol Sd
< FANFIAY AT s8] S5 =2 4E &4
< Yeifz, Efi9es EHS e A =39 9
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?lo] == ROSE RNSY et Adto] qlhal &=A qlx
% ROSE A T AAsA AAEHRA ot Aol ZHHo]
HH thillFolut 2 5o £ opr|dtal, &4 Akad 9
3t X AASE AR Q3 Alxrt gaEe] Z+E Tle
AolE ot} olgt &4 AtxFo] A4 49 A &
I ZkESHH A oo 5 AEtd AEFAE WA 3
o= 7% Awel Ylo] "cku A Ui, olo] B
T ARAE CG FALANA AF SdZ Fasd ROS
A AA7E AR BEE o] vl FAkEte] dfgt m5o] 9l
= Jry & 4 gl

A% whsol SlolA FAEES A S5t A
Eo] z=4-o] E7ls3t reactive oxygem species(ROS)=
AR Mol 43ty AEFHAR ZRgFT) o] g ROSE
AJHoR AEE AEHA W opyEr g3d #AE
nitric oxide(NO), interleukin—18 (IL—1p4), interleukin—6
(IL—6), tumor necrosis factor—a (TNF-a)9} Z2 G=A4
cytokineZ A=ste] IR A Qlo], FAkste} 3
A3e 4T ApEo] drkw & 4 Aok,

TJF-8XTO HIEE Qo) ZA51= lipopolysaccharide(LPS)
= Edd UWsL 39 SHUHEA, Raw 264,73 T2
interleukin—18 (IL—1p),
interleukin—6 (IL—6), tumor necrosis factor—a (TNF—qa)
oF 2 F3A cytokine? EHIE X35t INOSQ| W&
=3t NOE AAgthal d=A k. NO= A4 o
¥t S Yeidl= dFtol7= shA|TE Ttk A=
B Akast Agete, st A4 59 oE 54 871
4L TEo] Yo dFAE FIATIAY g 2l
A2 AR o] NO 2A%S BE & A, 100
ug/ml FEAATE FoHQ TAE U

IL-15= 9% UL AAT Az A Eujsh= HE
o] AFHEE JMASke 7] WERES EFEX LPSH
TNF—a9} 22 & Ao]EFRRIY| 98 F=7} =w, thalA]
Z, 3FT 5ol Y Aol He €% L AlETRRIO|
o}, ol IL-1p7F H=sHA A= A Astoly 2t
Hede 5 fUFY B AgA IL-18 BulF oA
T2 100 ug/ml FEAAT FoHQ HAE UER I

IL-6+= @345hs Al EH|EHe JE3A A|EFRICR
G A AN BH|E TS SASAA FAA
AR S7HZIE AR, 854 #HdA & Sk A
o2 HuEy Qv & AFA IL-6 BoF dAle2 =
= F=9A4 f94Q #AE Ui

TNF-a= T celldt tHAANZE L4 H©E
pro—inflammatory cytokine5& Z7MAA &2 o
S7led F8% 9GS st 2 s dAA|ZA
iz A=A, Fxo|=A9] AlZ(ymphoid cells), HITF
Al3E(mast cells), WTA|*ZE(endothelial cells)2 H|Z5}
A EAfst= theFet AzoAE AAET, ES, WY Al
229 3 WY W EREY WA AFsk=d 8%
A G3st, AA WY uBFESS EAsks 4] Al
9] 8L SHA7IAL KokE(granuloma)S B/4%h= T,
9] "ol 717e] YolA= LA Ase Fepaicy?
Ago|A TNF—a EH|F A2 100 wg/ml F=AAT &
gl #HAE Ut AgdFor= dFuksol Az

2

1o oxl

macrophage®} monocyte® Al

o rlr 4>
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o] Hd Ak} AEH A lymphotoxin, LPS 59 A=+
drol NF—«B A5AA7F €493t =eof IL-15, IL-6, TNF-
oS ZFSH= F8 AFTEX gAY A FEE 2Hst
o, COX-2, iNOS9| &43E 2dste] gFuhE Ante] 2
A Za3 AL vty B3 @ b Yo, old] & Ao
A CG FojTto] ARIEZIRI A AL NO9 A4 A
Aol vA= FFE WEEIES u, A5 FiEe it
veht, FEFol g a0 AdFoE dF 3ol =HS
ot gk

B A7 ool sk &4
wHoE A 9 4EL
a9

ok

~=1
BN
(o3
(o3

1. CGY Al E4B7telMs 97% ol de] A= A

UERH A

2. CGel % Zelsls weol 39.87 mglg = eRAE,
DPPH radical &A%, ABTS radical £7%% ROS
A JAeS 5T s 55 FrA TR &
QA28 i FY31 2t =&EH I

3. 0Gol 9% B5S NO A4 Asksat IL-16, 1L-6,
TNF-¢ 275004 25 & 928l ztael §o)7
9 AT} =EE A,

o] oA CGo il 8% fAs0] 5% 9&F
olT {3t Ay} =&Eo], CG7F AEHE &4 U g3
gt 537t 92 AgFoR ASEHL F F NE FE
b EE AU ARt s vl dtellA iINOS
& E= peroxynitrite A thet FF 59 HAFS 715t
o A= Qe A7t o]FojAoF & Aoz AlEHr}

A =
£ ATs AARAY Y dadetE dxy Wy A8
o FAAFISAT ABARIE S Aol olg AUt
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