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Antioxidant Activity of Flavonoids Isolated from Vitex rotundifolia

You Ah Kim', Jung Im Lee?, Joo Wan Hongz, Myoung Eun Jungz, and Youngwan Seo**

'Natural Compounds Bank Establishment Department, DGOM
Gyeongbuk 712-260, Korea
’Division of Marine Environment & Bioscience, College of Ocean Science and Technology,
Korea Maritime University, Busan 606-791, Korea

Abstract : The aim of this investigation was to evaluate antioxidant activity of crude extracts from the
halophyte Vitex rotundifolia, their solvent fractions, and isolated compounds (1-3). Antioxidant capacity
was determined by measuring DPPH radical, and authentic ONOO™ and ONOO™ generated from 3-
morpholinsydnonimine (SIN-1) in vitro as well as degree of occurrence of intracellular ROS, NO and GSH
in mouse macrophage Raw 264.7 cells. From comparative analysis, MeOH extract, n-BuOH, and 85% aq.
MeOH solvent fractions showed significant antioxidant effect in DPPH radical and ONOO™ assay systems.
Activity-guided purification of »-BuOH and 85% aq. MeOH fractions led to the isolation of flavonoids 1-3.
Among them, compound 1 exhibited excellent antioxidant effect in all bioassay systems tested. On the other
hand, compounds 2 and 3 revealed potent inhibitory effect against ONOO™ generated from SIN-1,

comparable with the positive control penicillamine.
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TR ALE B IEStHCao et al. 1997; Peterson and
Dwyer 1998; Di Carlo et al. 1999; Pietta 2000; Heim et
al. 2002; Zhang et al. 2005; Joo et al. 2007; Kim 2009).

R 71 F-(Vitex rotundifoliay= F=1, A& 52| vlok
7 Befrgel MAsle A A=Y dFoE O
T, SRRV, SRR ol Gl S aE
Golal F2H 9-109 2 AFA o o=, Fhell
M olE RFEAE TR st g, 4, 3 59
Aol g o] AFE3TH(Yeeh et al. 1996; Lee 2002;
Kim et al. 2009). tH2] Atol ©]al WHEAEHH
flavonoid¥ % terpenoidi¢] ©|x}tAM;HE o] B ¥ )
Rom, 0|58 et GAH X tisle] T A aHE
7EA® 2 olelel e FAF, st 0] e AR
B 3Eo] dtk(Kondo et al. 1986; Ono et al. 1997; You
et al. 1998; Ono et al. 1998; Kawazoe et al. 1999; Ono
et al. 1999; Ono et al. 2000; Shin et al. 2000; Ko et al.
2000; Ko et al. 2001; Ono et al. 2001a, 2001b; Ono et
al. 2002; Wang et al. 2005; Kim et al. 2009).
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2 A7l AM8-E TH 71UV rotundifolia) (3 kg)=
2003 79 HEbds ok A HNA A A st
Sl A AxT § FE87] A7EA] 25°CeM W
5 B3I

7171 & A|ek

3}3&-2 high performance liquid chromatography
(HPLC)2.Z Dionex P580 pump(USA)®} Varian 350
refractive index detector(USA)S ARE-sle] E2| - A3}
art ©d EeE e 7+x A4S Sl Perkin
Elmer polarimeter 341(USA)S Al&-3lo] H|AZ =S =
Ast92m, NMR 23 E3-2 Varian Mercury 300('H-

NMR 300 MHz&} '3C-NMR 75 MHz)°14] CD;0D(Merck,
deuterium degree 99.95%) CDCl;(Cambridge Isotope
Laboratories, Inc., USA, deuterium degree 99.8%) &<
AHgSte] 7] S3191. 07 Mass 29 E7 HlojElE 37
z3hetel 7o) o2 ste] BASAT ALSH BE §7]
e AMg7] A AA Sk Aol AHESAoH, 11-
diphenyl-2-picryl hydrazyl(DPPH), L-ascorbic acid, DL-2-
amino-3-mercapto-3-methylbutanoic acid(DL-penicillamine)
dihyrorodamine 123(DHR 123), 3-morpholinosydnonimine
(SIN-1)%} 2',7-dichlorodihydrofluorescein diacetate(DCF-
DA)E  SigmarKSt Louis, MO, USA)IA @3l
peroxinitrite(ONOO )= Cayman(Ann Arbor, MI, USA)°]
A Pt

ARe 3= ¢ Ax

H3+ A&+ dichloromethane(CH,ChL)S A3}
2407 F8E ARoM FE35 - AFels HFE 2 W
Halo] Aojxl FZ2HE 40°C 78 ZdellA] rotary vacuum
evaporator®Z %O 2H CH,CL FE2ES AUt} ¢
5ol Fe FhAlell F#2] methanol(MeOH) &7 S A}
838k CH.ChLo FYE #8253 MeOH FEE2S
ALt F FEES EF(1453 g)3 T &) S w2}
£ o2 H383ke] p-hexane(33.6 g), 85% aq. MeOH
(21.0 g), n-BuOH(39.0 g) 718]3L H,0(47.8g) =85S &
At 2o FEE3 vl #8323 dimethylsulfoxide

(DMSO)= 84ste] ddde] ARg-sisitt.

23982 #e

85% aq. MeOH(21.0 g) ¥ »n-BuOH #23:(15.0 g)°ll
i3]l MeOH# =9 EF8&wE AH&3te] RP flash
column chromatographyE AA18F1. 0™, ZF2}F 50%(Rfc 1),
60%(Rfc 2), 70%(Rfc 3), 80%(Rfc 4), 90% aq. MeOH
(Rfc 53 100% MeOH(Rfc 6), 2213 100% EtOAc(Rfc
79 A2rtEaHY F9ES A3t n-BuOH #83¢
Rfc 3 #3&EE <4 HPLC(YMC ODS-A, 67% aq.
MeOH, 10x250 mm, S-5 um, 2 ml/min)S AA|ske] 4=
3 3l3HE 11192 me)S AU} 85% aq. MeOH #-¥]
Z9] Rfc 4 8 E2 F 2l 23 9% HPLC(YMC
ODS-A, 78% aq. MeOH & 50% aq. CH3;CN, 10x250
mm, S-5 um, 2 ml/min)& AAsl 315HE 2(71.4 mg)2}
3(24.8 mg)S EZlskATh.

Luteolin (1)

Yellow solid; [ai]p? — 22° (¢ 0.58, MeOH); EIMS m/z
286 [M]"; 'H NMR (300 MHz, CD;0D) &: 7.35 (1H, d,
J = 83 Hz, H-6'), 7.34 (1H, br s, H-2"), 6.88 (1H, d, J =
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8.3 Hz, H-5"), 6.51 (1H, s, H-3), 6.41 (1H, br s, H-8),
6.18 (1H, br s, H-6); '3*C NMR (75 MHz, CD;0D) &:
183.6 (C, C-4), 166.1 (C, C-2), 165.8 (C, C-7), 163.0 (C,
C-5), 1592 (C, C-9), 150.8 (C, C-4), 146.8 (C, C-3",
123.5 (C, C-1", 1202 (CH, C-6'), 116.6 (CH, C-5",
114.0 (CH, C-2", 1052 (C, C-10), 103.8 (CH, C-3),
100.0 (CH, C-6), 94.9 (CH, C-8).

Vitexicarpin (2)

Pale yellow solid; [a]p>’ + 10 © (¢ 0.10, MeOH); EIMS
m/z 374 [M]"; "TH NMR (300 MHz, CDCl3) &: 12.6 (1H,
s, 5-OH), 7.67 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.65 (1H,
d, J = 2.0 Hz, H-2'), 6.92 (1H, d, J = 8.4 Hz, H-5'), 6.47
(1H, s, H-8), 5.83 (1H, s, 3-OH), 3.96 (3H, s, 4-OMe),
3.93 (3H, s, 7-OMe), 3.90 (3H, s, 5-OMe), 3.84 (3H, s,
3-OMe); *C NMR (75 MHz, CDCl3) &: 178.7 (C, C-4),
158.6 (C, C-7), 155.5 (C, C-2), 152.5 (C, C-5), 152.1 (C-
9), 148.7 (C, C-4", 1454 (C, C-3"), 138.8 (C, C-3), 132.1
(C, C-6), 1234 (C, C-1", 121.4 (CH, C-6"), 1142 (CH,
C-2, 110.3 (CH, C-5", 106.5 (C, C-10), 90.3 (CH, C-8),
60.9 (CHs, 6-OMe), 60.1 (CHs, 3-OMe), 56.3 (CHs, 7-
OMe), 56.0 (CHs, 4'-OMe).

Artemetin (3)

Pale yellow solid; [o]p®® — 13.3° (¢ 0.15, MeOH);
EIMS m/z 388 [M]"; 'H NMR (300 MHz, CDCl) §&:
12.6 (1H, s, 5-OH), 7.70 (1H, dd, J = 8.6, 2.0 Hz, H-6"),
7.65 (1H, d, J = 2.0 Hz, H-5"), 6.97 (1H, d, J = 8.6 Hz,
H-2"), 6.49 (1H, s, H-8), 3.97(3H, s, 7-OMe), 3.96 (3H,
s, 4-OMe), 3.95 (3H, s, 3-OMe), 3.91 (3H, s, 6-OMe),
3.86 (3H, s, 3-OMe); '*C NMR (75 MHz, CDCL) &:
178.7 (C, C-4), 158.6 (C, C-7), 155.7 (C, C-2), 152.6 (C,
C-9), 152.2 (C-5), 151.3 (C, C-4"), 148.7 (C, C-3"), 138.7
(C, C-3), 132.2 (C, C-6), 122.8 (C, C-1', 122.1 (CH, C-
6'), 111.2 (CH, C-5'), 110.8 (CH, C-2), 106.5 (C, C-10),
90.3 (CH, C-8), 60.9 (CH3, 6-OMe), 60.2 (CH3, 3-OMe),
56.4 (CHs, 7-OMe), 56.1 (CHs, 4-OMe), 56.0 (CHs, 3'-
OMe).

DPPH ZHt gft]Zel Wid Az}t Fods 54

DPPH A1¢F 2 mgs &3] A 7Fste] EtOH 15 miol
=0l g 12mlell Tl EtOH 3 mi¢t DMSO 0.5 mlZ
sk s=8]1%E ZF sample 50 wl$} A| %3+ DPPH &
= EFst] 1027F =20l A vHAIZ] F 518 nmol| A
B s SAT AEE FUA &S dixetd HlaL

of frel Sz

Nl

}ou

-
[e]

L ooy 12 1]

o

A MEEE el on, o

Z79 UV-Vis T3 5E 0.94-0.97°] HEE =33
th AFL triplicate® PR on A4S HHAS o
UERN A THBlois 1998).

Peroxynitrite(ONOO") &7 84 33

ONOO 427 &S Kooy 5 (1994)9]
dihydrorhodamine 123(DHR 123)2] 2F8}lE= A EE =
Agro 2 AAEATE DHR 1232 HF 55271 5 uM
o] FE=E DMSOZ 343l AlL3stH o, buffer=
90 mM sodium chloride, 50 mM sodium phosphate(pH
7.4)2} 5 mM potassium chloride, diethylentriaminepentaacetic
acid(DTPA) 100 uM(final concentration)S &33fo] Z2A|
313t} Buffer o] DHR 123 §98 &332 5 A8
9} authentic ONOO S F7Fekal A-ollx 571+ W] s}
o =4 3}02 © ™, 3-morpholinosydnonimine(SIN-1)2 %
7}k 73%-, SIN-1°] DHR 1233} Fx14¢l 415 Lo
= ALyt N7 FeF WA & SA A
DHR 123 fluorescence intensity= multidetection
microplate fluorescence spectrophotometer synergy HT
(Bio-Tek instruments, USA)YE ©]-8-3} Accitation 485 nm,
Aemission 330 nmol|A SA3}A T} AL triplicate® 3Y 3}
RoH, A= blanks A4HEE ghE Hste] tixwd
ek WE-L(%)E AAsI T

ol et

A2 =

\o

A E )
nhe-2 AAE Raw 26472 ST AEF 23
(Korean Cell Line Bank, KCLB)S. 2} E #oF o}

10%2] fetal
shE

100 units/ml2]  penicillin-streptomycinZ}
bovine serum(FBS, Hyclone, Utah, USA)°]
Dulbecco's modied Eagle's medium(DMEM, Hyclone,
Utah, USA)S A&-3}o] 37°C, 5% CO, incubator(Forma
Scientific, Japan)ollA] wSIATE M E vt 2d 7+
o2 WA E WS o, 6-74 1A O = Al v st
Aol ARE-EFAT

AE REE 5

THIZIVHE AR Aol whE Ao AEES MTT
assay= ©|-8-3lo] =731 th(Hansen et al. 1989). Bl =
A EE 5x10* cells/mlo] === 96 well plated]] F-F3}d
37°C, 5% CO, HiF71014 24178 v 5=, wiA|E A7
stal A2 & wiAle] dAF=2] A 85 H7Este 37°C,
5% COy B g7101A 2417 vl FeiTt. 244178 vl 5
1 mg/mle] MTT 7} 234 8jA & H7iste] Ut v
Z7ollA 47k FRt wiFsiAtt. olw) A/dE formazan
crystal >  DMSO®°]
fluorescence  spectrophotometer

=a]A]  multidetection microplate
synergy HT(Bio-Tek
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instruments, USA)S ©]&3&}o] 540 nmollA] FFE=E =
gotel AEE %S AT

NO(nitric oxide) 34 GA1s 54

Raw 264.7 A|¥E 96 well micro-plate] 100 ul¥
F3ked (5% 10* cells/ml) 37°C2] CO, incubatoroll 4] 24A]7F
St viFEtA T, #ideE 10% FBS7F ¥ Modified
Eagle medium(MEM)2.2 A3+ & Z=H]E sample
IA7F S AAeEsta, NO AAEE fEskr] 91l
lipopolysaccharide(LPS, final concentration 1 ug/ml)E *]
2k 5, 48417+ F<3F 37°C, CO, incubatoroll Al Bl &}3]
th o] & AAE NO9 %S griess A12K0.1% N-(1-
naphtyl)etylenediamine: 1% sulfanilamide = 1:1)} Hlj <}
S L2 St 158 F¢ AR U F
multidetection microplate fluorescence spectrophotometer
synergy HT(Bio-Tek instruments, USA)E ©]-8-3}4] 540 nm
A FHEE ZH3IHGreen et al. 1982). o] ¥H-2
1-naphthylenediamine, sulfanilamide Z22]32 NO, 7} W&
3to] azo couplings ©]F=Hl ©] F 7ie] 2] et
550 nme] sPgollA Huhe] FHe & UM o] 3
S A8t AR NO9| AR HE S8 + Ak

ROS(reactive oxygen species) 7% 4

ME W AfEdZd A4 A== DCFH-DA assay®
=28} tH(Okimoto et al. 2000). Raw 264.7 A X+=
96 well platedll 5x10* cells/mlE EF3}o] 2447+ F<F
37°C, 5% CO, v%7]1o| 4] w3t 3 Hank's balanced
salt solution(HBSS)©.2  3]A4%k 20uMe] 2°.7'-
dichlorodihydrofluorescein  diacetate(DCF-DA, fluorescence
probe)E H7Fste] 2087F widstitt. DCF-DA 2] %
AR} o AIRE HTFstaL A7 F<F v ettt
PBSZ 33] A& 5, 2417k 5<t 500 uMe] H,0,5 A&
st AE W AFEvlZd A8 F =+ multidetection
microplate fluorescence spectrophotometer synergy HT
(Bio-Tek instruments, USA)YE |83} Aexcitation 485 nm,
Aemission 328 nmel|A] DCF fluorescence intensityS =73}

ATt

GSH (glutathione) €3 &4

AZEGel F2% FAikst @491 GSH TS thiol-
staining reagentS! monobromobiman(mBBr)S ©]-& 3}
=231 thH(Poot et al. 1986). A3+ fluorescence microtiter
96-well platesell well & 5x10* cells/ml ©] & =2 EF3}
o 24717k wiASE 5 7} welld] BEREE A RS 23}
o] ThA] 37°C 5% CO, incubatorol A 30%-7- vl 3}t
TFA] 2} well PBS €522 A& § 40 uM mBBr&

2gsle] 37°C, 5% CO, incubatorol| A 30%-7F WFS-A]
& AlgAgel 93 GSH ¢Hel #Hals A7k
Aexcitation 360 NM, Agmission 465 nmel|A] 33 FA1 7] =
i

3. 2% 2 %

SR FE2E] s 84
DPPH A}57- efr]Ze) bjgt FA} Fofs

ZH) 7| U 35 50] DPPH A5 2ho)Ze] gjst A}
TS Blois (1998)2] WHE o]g3sle] At}
DPPH radicale ©]&3t #bsls SAHHLS F=
phenolics -2} aromatic amine 3}3&Eo|A o] AM&-H
t}. DPPH radical 4271 842 Ald29] PR B4}9]
FHEE ANEE AU &2 dixdd Hlaste] $4
sto 2 MRS (%)E JERIATH

| 7 1 URe) 253} 238 5o )3 DPPH M- 2
tze] &7 @3+ Fig 1(a)°l] YeERA mRel Zho],
100 pg/mle] FEoA RFeZ AFEE  L-ascorbic
acid(83.3%) ¢ &7 EFHETH= vk ofst Ao goly
At 3FAYF p-BuOH -9 3-2] 79, 50 & 100 ug/mle]
FrolA 22t 60.4%9} 66.7%2) BEld A EHE U
Ehfjo] DPPH i)zl tigt &4ks} /40 n-BuOH
5o HFEe AT F ASH
Peroxynitritea(ONOO") &7 &4

<=H|7IUE 2280 7HA& authentic ONOO™$} SIN-
12] 27 &= Kooy 5 (1994)2] WS o] &3le] 714
8Tt SIN-12 NO-$F O+ & Al HAAIAA Al
3174 ONOO = AAAI7|= 3HHE2H &3] ALgHTh
ONOO™ &7 ZIe= AEE HUISHA] &2 dlz+3) H]

Lake] W& (%)% LR ATHFig. 1b). H] 7]
FZ28 9 F3Eo )3t authentic ONOO™9 47 &3}

glgt A3, 10 ug/mle] F=A MeOH FE&
8%), n-BuOH ¥-%%(96.8%) 2 85% aq. MeOH +
g Z(73.9%)°] Holjdt etz oA aHE YERAT
2] 3L SIN-1914 Fr=8 ONOO™©f gt &7 a3k= &
o] oA ZHz; 94.2%, 1182% 1] 3L 88.3%°] H&
27 Fe BeH, 53] FEEXE MeOH F5+&
o] &A BI} FFER e, #EF A= n-BuOH %
85% aq. MeOH #¥%-°] L-ascorbic acid¢} penicillamine
of 4g3h= 8 ONOO™ &7 &7} 20] ey
Art.

SR
O

Fepro|sA sHEe) Fust 4
SHZGE 285 hed Hold Grid A%
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Fig. 1. Antioxidant effects of crude extracts and solvent fractions (10, 50 and 100 pg/ml) of Vitex rotundifolia by DPPH
(a), ONOO™ (Cc3J) and SIN-1 (mmm) (b) scavenging activity. Each value represents the means+SD of three

independent assays

1.Ry, Ry, Rs = OH, Ry, Ry =H
2. Ry- R3, R5 =OMe, R4=0OH
3.Ry- R5= OMe

Fig. 2. Chemical structure of compounds 1-3 isolated
from Vitex rotundifolia

3]
R o =A] S1etE(1-3)S el st
, NMR, IR, UV & B 43

g1 x| 2}ke] H|3ol] o8] x}El|Z luteolin(1), vitexicarpin(2)
2 artemetin(3) Y EI3IY tH(linuma et al 1980;
Rahman et al. 1988; Ahmad et al. 1995; Yoshioka et al

2004; Loizzo et al. 2007) (Fig. 2). 3}3HE 1-3:& <=H] 7]}

= =]
SO
)

lo @

[e]

o
ay

o] i

™
i

T thEAQ] FehE o= SEEA SIE 19] &
kst &3 A sk 29} 39 I E At v BalE vt
JLO L} (Ko et al. 2000; Kim et al 2009), &Fs} §5}9]
TZA FAEE FRls] St stgE 1-39] 34kst
BHE v o R HES] KT

DPPH ZHF ]2 & peroxynitritea(ONOO™) 227 24

Fig. 3o 171Ul A B2 3k5tE 1-39] DPPH
A 2Fe]Z 2 peroxynitrite(ONOO ™) 248 E 43
A#E 7tz Jepfith. DPPH &HZ 2A% 9] A$,
SIgHE 10] 50 uMe] FXolA 76%2] Hold 2tz &
A &5 HYoH, ol TUTEANAY xSl L-
ascorbic acid(83%)°t= A sl adet & 7 ATt
(Fig. 3a). 3}5H& 19 tigt Hojd DPPH &tz &AE
2J&- o]u] Jung et al. (2001)°] 2J8)] EHlE u} Ut} o]
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(@) CIDPPH @) —Ino EmmRos 90 [ 250
e 100 - 140 —— MTT —8—GSH 90’ °
g 120 - 200 §
8 50 g 100 2
@ > F 150 ¢
g 5 8 g
@ S
g I—I ﬂ 2 60 - 100 Z
10 25 50 10 25 50 10 25 3 40 .‘m:
L 5o
CON 1 2 3 L-ascorbic acid 20
Concentration (uM) 0 T T -0
CON 10 25 50
(b) QONOO- Concentration (uM)
. 100
§
g ®) 140 —No B ROS 90 [ 20
T ., ——MTT —8—GSH 90'
2 120 - 200 g
) —~ 3
g & 100 5
3 IS - 150 S
0 £ g0 5
2 £
> 60 - 100 3
L-ascorbic acid | Penicillamine % g
Y40 b
Concentration (uM) L 50 =
20
Fig. 3. Antioxidant effects of compounds 1-3 (10, 25 and
50 uM) isolated from Fitex rotundifolia by DPPH 0 ' ' - 0
(a), and ONOO™ (—J) and SIN-1 (mmm) (b) CON 10 25 50
scavenging activity. Each value represents the Concentration (uM)
meanstSD of three independent assays
(©) 140 C—INO E=ERROS 90! [0
vlE)], S13HE 29} 3 DPPH 2lt]z &AAdlE= 2 a9 . ——MTT  —8—GSH oo .
- ]
Uehh A o= A oz ﬂOIEmE} ONOO™ 47 84& n g
& 100 S
S3HE 10] 10 uMe] FEOA 87% olde] FHE He] 3 150 £
%<1 L-ascorbic acid(78%) % penicillamine(90%)ll 5 80 2
Feshe A A Psbeol YL HAT F YYom, 2 o 100 3
[7) o—
ol Hyd FAyw & A& ctJung et al. 2001). Y &
- E
3, 358 19] Aol vIXA) BT 3512 291 3 20 .
o] 50 uM<] %‘Eoﬂ/ﬂ Edpdy 46%@ 34%«] 2SS Ko 0 . . L o
FE=¥ ONOO™9 ‘:H Qr iﬂ E.J’}T_‘ 10 MMP’] FE oA Concentration (uM)
ShehE 1-30] A= 77%, 62%, 13%E 71591027, 8 pig 4. Effects of compounds 1-3 (10, 25 and 50 pM) on

LoEAH O R 50| STt 50uMe] sEolx e 2t
81%, 98%, 96%= YERHo] thz2l L-ascorbic acid
(99%)<} penicillamine(93%)°ll “4-8-3= Holdt A7}
2 F & AR ARHITHFig. 3b). 53], sghE 29}
3°2] ONOO AAEAHL X202 HIYFHE Aoz,
authentic ONOO o] H.t} SIN-19]] ]38l A=+ ONOO™
£ &7ske AU o Hojd Zlo= SIEAN. ol=
ONOO™E AHAom &7dke 8= 17 &2l 3gh=
29} 38 in vitro 7gollA SIN-1°1 &J8] A/d == nitric
oxide(NO - )2} superoxide anion(-0)E RIAOE 47

shedl o Se S

cell viability (—s—), increases of nitric oxide (C3),
intracellular ROS (mmm), and GSH (-—=—) level in
Raw 264.7 cells: (a) compound 1; (b) compound
2; (¢) compound 3. Each value represents the
meanstSD of three independent assays

oleta & & 9 Bolnk.

NO(nitric oxide) A4 AAE

THZIUHRelM F2 g sieheEe] Al W 48 7t
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< 7HE37] sk 31EHE 1-390 tiEk AlE W NO A
A THE v YIAME Raw 264.7S AL&51o]
AESIATH A8 28 & LPSE 48A17F B9t A8 5}¢]
NO9| S fFestlom A8E *2]ekA] 5L LPSHH
A2let AS 2O = o] W& (%)= H]aLste] UL
WAL}, Fig. 49} 72o] 35HE 1-32] NO g2 =4317]
{3ted MTT assays 53t 2F slgE2] AlEZ 548 574
gk A3, shetE 12 Al S SgEEC] 10 uMe] W2 A
2] FEAME e Al Z F40] slol ER1EAT. wEt
A, SIRHE 19 gk Al 34ts) 84 Aol 94
o] gtk & Aolt},

sRE 19] NO A JAlsS tiztel tigh g2
H)srake] EHelal B A3 (Fig. 4a), 50 uMe] FEoA
31%= 3ol BiE A3 FABHA NO9| A48 oA
= Ao E UEon, o S4S He SE 2
3(29%3} 19%) Btz oA 37t Aokl & 5 U5
(Park et al. 2010).

3
3

R <2

—

ROS(reactive oxygen species) =7

TR 7IUEL] MR W Ao aA G i2Al
2l Raw 264.75 AHEsllom, 35S DCFH-DA
7F A W ARE Atz whgste] J3EAR]
DCFZ Atsle]= 9 E o83t A3t AlE W =}
etz A HyO5 o83ty st en, 303 2+
Ao 1208 B¢t ¥ AEE A3l YA
Fig. 49} o] 35t 12 Al8E AskA] %31 H0,5¢
< A2]|3} controld} Bl dle] F= 9JEX O E ROSE &
Asle AoZ FRlEh 53], 50 uMe] FEdAM =
90% ©]’e] ROS 2A5ES HAFer, 10uMe 5=
M 53%%] Hold T3E HAFUT) ¥, Al X5
A4S BOE 3EE 29 3 50uMe] FEOA zZhzt
24%2}F 11%E veflo] shehe 19 PIA]A] Zalqirt. w
24, o]= n-BuOH #8359 =2 ksl &0 sish=E
10] £ 7|9 & sh= Zo= ke

GSH(glutathione) 57}

LR 7|URe] FelE oA SRS 93 dts)
B9l GSH & <71 43S gRls] 2 23, =l ¥
f4e 37 A48 YA = SAY sS40 R
5-10% Hel=2 F7tshe AoR RIS

4.4 £

ol o] FH|ZIURe] FE2E 2 & BYEE
gitsl G- gl er kst g4do] 943k Sl
HIYEZRE 379 flavonoid ALY 3IFIFEECI

1
&

luteolin(1), vitexicarpin(2), artemetin(3)S 2|3}
ol SFESC el it 298 A &
H7] F2EE59] st @4do] ofn] o] HiHe
U o @8R B sijtEE SOl 7] &
H 371¢] flavonoid AlEe] EHES 3] YA 22
THKim 2009). o2] F/F2] the AEAIRAA ¥ Bt
= luteolin(1)°] o3 FFE EA4kaF digl 7=
ksl &g ofm] A Ut SFAIRE vitexicarpin
(2%} artemetin(3)°] FA¥3} Aol thalir = Hs LelA
A 2T}, Vitexicarpin(2)3} artemetin(3)> authentic
peroxynitrite?} SIN-10l] th3]A F=o]&4Q] AARHE
Hom, 53] 29} 34 FjHES SIN-19 2Jsl A=
ONOO & =8Pl &7ty tixzse= AREE L-
ascorbic acid¢} penicillamineol| 24 3l= A5 e
ATH AZW Azl tigh itst 248 SHsE
ol A 29} 3 3gHEC] MEFAS Uepllo] 27 o]
of &g &kl 855 Hlash |7t o STt A AR
Raw 264.7914 =H]7]uH 252 NO A4 <Al a3
= o] Big v QUAIRE FA| A1 B4 wol thaiA =
A YA ZAUTHChoi et al. 2010). = Aol 2]s) 4
e Azl 2]5hH luteolin(1)°] NO AL &3F o7
oAk ZoR Uehkth o Aze 7|Ed HidE
luteolin®] NO XA a3} 2 A5 th(Park et al.
2010). 313H= 1, 2, 39] 3}ef #x3Q1 zlolE B 14,
29, 3 sighEe] OHZIE 27t 4, 2, VIE 7HAaL 3l
o} o] z LA U= Bkel 2ol hydroxyl(OHY1E 7F
ol 7HA AL e 1¥ sigtEo] o2 TR Fatst
DAAMANA vl T AAZHE Ho| FATHChoi et
al. 2002). A% 50 uM9] =l A1 SIN-191] <3l A4
¥& peroxynitrite?] SAZINME 23]2 methoxy
(OMe)717F B& B 2913} 39 3l9tEo| o £ &7
e Ho Fo Ok E3}3L  authentic
peroxynitrite®]] thet A F37F 2ZA HojuA] 2
ZAo 2 Hol 2H} 3H }9H=0| peroxynitrite XA E &
HFH o2 2787] Hrh= SIN-10] HA Haj=ma] A
F= NO% -0, ZF-F peroxynitrite’} A EH = IS
BHH O R AAshs AoR AAXI AR o] Ao
A1 OH7]1¢} OMe7 |7} A 4 o2 ol A &g sl=A+=
gehebA] it

flo

£

A} A}

B dyE & A9 20104 SHRAET Vs
AL (No. 20100293) <AtH] Aol el S H .o
o SEFHe] Ao r FaYdh sl oA A0
FAd e A AAduY
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