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Peroxynitrite and Hydroxyl Radical Scavenging Activity of Medicinal Plants
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Abstract - The radical scavenging activities of 9 medicinal plants on peroxynitrite (ON&@ hydroxyl (- OH)

radical were investigated using in vitro system. The water extracts of 9 medicinal plants showed the protective effect
against ONOOand- OH radical. In particularAkebia quinata, Aster scaber, Cudrania tricuspidata, Diospyros kaki,
Eriobotrya japonica, Lycium chinense, Parthenocissus tricuspidathPolygonum avicularexhibited ONOG-
scavenging activity by about 50% at the concentration afi/b@l. Although those ONO®Gscavenging activities were

lower than that of penicillamine (94.88.04%) as a positive contrdiriobotrya japonica(89.87+4.57%) was the

most potent scavenger of ONO&X the concentration of 28/ml. Also,Diospyros kakandUrtica angustifoliashowed

the strong OH-scavenging activity than thiourea, positive control, at the concentration of Img/ml. Our results indicate
that 9medicinal plants may act as free radical scavengers and reduce damages caused by oxidative stress associated wit
ONOQO and- OH radical.

Key words - Medicinal plant, Peroxynitrite, Hydroxyl radical, Free radical scavenger, Oxidative stress
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HREE7 H,0,9] 4= Hull 2 dAIE Yol 55551 Alszet
A A7 A SR dE A UAtHRubbo et al,
1997; Squadrito and Pryor, 1998). ]2/t ROS2} RNS+ Al
ZY e AR XA, duld ) AL T1e]a DNAE A4S}

7S B Y] 2714 AEAlE AE o83 4
A4 Q1 A I oA superoxide anion( - O,), hydrogen
peroxide(H,0,), hydroxyl radical( - OH), alkoxyl AA G52 FskL o8 221& EFA7IAY ¢, =3}, 59
radical(RO - ), alkoxyl peroxyl radical(ROO - )3} 22 &4 A3k, AEEAg G, FobEs TE T 22 oY
AbAF(reactive oxygen species, ROS)¢|] FAFEE A =T A3lo| Hofst= Fa3t AR A dHA Uth(Beckman et
(Fridorich, 1978; Dreher and Junod, 1996). |5 ROS= A} al., 1990; Griffiths and Lunce, 1996; Squadrito and
& g2 (free radical) oA 7HF @e BHES 21x|3h, H] Pryor, 1998; Patel et al,, 1999). 3+#H  AAUjoll= 2} 2]
A Hunpaired electron)S Z+1l §17] wj&o] uj- EeH4 Zrof| gk WA A" O R superoxide dismutase(SOD),
a1 WhSAjo] ol AW A|Ze} 2R o] LAARS HA T catalase, glutathione peroxidase(GSH) 52| &Akst & 47}

gt & JckHalliwell and Gutteridge, 1999). 1 % o AlFolu AE&25E ascorbic acid, tocopherol,

- OH radical> 94H4 o= Z-2 9bt7] wjite] vhg-/do] vl-$-
=1 7FEs Al S zkal Qlth(Halliwell and Aruoma,
1991). E3E A WollA d5 Ao Tofsti= nitric
oxide(NO - )&} - O, 7} ®¥H-g-3t] A== peroxynitrite
(ONOO )= &4 A A (reactive nitrogen species, RNS) 2.2
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polyphenol G2} &2 A4S 4S8 thefsiA AHTE 4=
QJtHAmes et al, 1981; Namiki, 1990; Dalton et al., 1993;
Rice—Evans et al,, 1996). 121} Yol AGst a4E59] o]
B A D AN Y] etk S Ak AEd A
(oxidative stress)g Y2o7|= F43F 82lo] Hrt o]zjst &
AE Hdst7] sl A 22 2ASHAY AAT = =

HsA T4 FAHAIQl butylated hydroxyanisol(BHA)2}
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butylated hydroxytoluene(BHT) 5] &4ts}2lo] FHojut gt
3 FAREHA7L 7 E o] o] 8E e 2T Eof §d R
o] W} 540 AN Ho] MAE=RE Hop 7t &
AR} QRS Al 28 HAEHAIE s 913t A
7} gtslA] A o)Xl 9th(Bramen, 1975; Hatano,
1995; Lee et al., 1998; Monsen, 2000; Moure et al., 2001),
wheb B Ao o2 HE A8 Ei ofgowe olﬂw
oK AJo] Folg 92&94 OFQ A E.S Ak O 2 HESAJo| m$-

NOO I} - OH radical®] _1_7—]§]'/H

wile Blstel 182 id PSR A AL RS 2
A8t
Mz =
AP 2
o] AR CRgARS &3 s Aoy

TUSAG A Aol AR 7S A F HBARR

FGAE 5052 FRA0H A 228710 Wil 6087 7
Asfo] 2EOITT T, 45T oI5k FEAOIA et 53 o)
S0l BAAZ sto] BUARS o4 UHel AHgslsict.

3—Morpholinosydnonimine(SIN—l) dihydrorhodamine
123(DHR 123), penicillamine 52 SigmaAHSt. Louis, MO,
USA)9] Al#E= Tste] AREskelth 5,5-Dimethyl-1-
pyrroline—N—-oxide(DMPO), thiourea diethylenetriaminep—
enta acetic acid(DTPA) 52 WakoAHOsaka, Japan)] A&
= o8t om, 7|et = Yaktetre] AlES AMESHAT

ONOO™ &A%

ONOO™ 47 ¥H= DHR 1230] AFSt=|wA] WEahs 3
< ST e 2N et ti Kooy et al., 1994). 96 Well-
plateoll ZF welld 1044 k84129 & FE252 Y3l 90mM
sodium chlorid®} 5mM potassium chloridE -3+ 50mM
phosphate buffer(pH 7.4)°l 5mM DTPA%} 5mM DHR 123
£ Hrleto] AR BESHE ZF welld 18044 H7gich 1
Fofl 200M SIN-1& 7t} ZRgei= A2olA 10&3t
HRIAIZ] oo fluorescene spectrophotometer(DEKAN
SPECTRFlour Plus)E °©]&sto] = (Ex; 485, Em; 535
nm)E ST ONOO™ &AFIH= thzgtol v]af a4

- OH radical &A%

Fenton §1-3-°fl 93l f-2]%+= - OH radical-> spin—trap#|
ol DMPO2} w24 Hh-8-3lo] DMPO-OH adduct® A4 s
2 o] 2% electron spin resonance(ESR) spectrometers
ol-gato] ZAstAThEt 7, 2002). 10% DMPO(v/v), 0.2
mM FeSO, ¥ ImM DTPA &L £x202 1 5ml
microtube®] ¥ Fof kA5 & FEET ImM H,0, 4
< <A 02 A7kt bR Sof B34 DMPO-OH adduct
9] spin spectrum-= ESR spectrometer(JEOL FESX)E o]-&
slo] 2A319th ESR spectrometers= microwave power
1.02mW, modulation freguency 9.4397GHz, field
modulation 339.458mT, sweep width 5.000mT, time
constant 0.03sec®] 7oA Z743}3tt. - OH radical 44
Ae] P tE2E== thioureas ©-8-3F3AT,

e<

Pl
K
2t

ONOO™ &A &4 a7}

§ESdo] Ul 22 Zhelat A1sHAel ONOO = ThE A 2}
U2 moh ElnA QPge BAR G Ao Baske §
WS DNAS] AlSleh AEE4S o7t zstolo)y
FobelA A oF SWASH Ty SIS ubg At

Togicty RuEolA QQoklin et al, 1997; Virag et al.,
2003). 3FAEE Q1A Holli= ONOO™ &7 ol Hojah= aaA7}
At oo g ONOO 9] 2ASAS 2= B4 g
Z 227} ItH(Choi et al., 2002). @A7HA] &&Z ONOO 9]
27AZE penicillamine® 22 A AFSIAI2} flavonoid,
phenol’d 2RHET 22 HAE 2 A& 5ol Harso(A QL
tHAruoma et al, 1997; Fici et al, 1997; Haenen et al,
1997; Choi et al., 2002).

Table 12 9% F8-4 =9 & == &
RIS SA7 Aol ofgAE F559 ONOO 4
Aaiks R E B FEES UHA] g2 2] 39 E
gt vlaske] Akskgit), oRgAlE & FEE lug/ml F=o
Al ONOO™ &7 EAF = A d|=2E2] penicillamine 4
20| 74.91%% vehd Zef vlsf vl 3 9 S A
Y7} 68,41, 64.49 2 50.97%= Ve 3F9] oF8AE B

ZEE0] 50% 1’49 ONOO™ 227 S avts Uetilch, o84
& 2.5ug/ml SO A= FAPFUT, 712 W eSS A1)
gk BE AR7F g2l HIEl 50% ©1/d<e] ONOO™ 47 &4

[ed

N

- 255 -



HHZIRE Korean J. Plant Res. 21(4) © 254~259(2008)

23S vedley 4 di2=<) penicillamine Hth=
ONOO™ dA|lso] @A yebstth, oF8-A1% 5ug/ml FEolA=
vt B 2&50] 84.82%= penicillamine 84,22%%} H]
2% ONOO™ &7 a5 B4t F841E 10pug/ml 5=
o] A= penicillamine 94.08% X.tt= W9k v]ghLbE 89 87,
2k 81.91, utdE 79.46, FAolP= 77.73, FAEFUYH
76.79% 0.2 ONOO™ 27 BHdaakS Lpehyic)
- OH radical &4 &4 a3}

A 2z Fol e 7P 2Rt 54 Uetdle Aem &
7] - OH radical2 ®F-3-/d0] uf-¢- 231 R4 =7} w2 2

Table 1. ONOOscavenging activities of medicinal plants

29] A3} 9 DNAS] 442 1L S8HolE o= o

2 ddA Yot(Halliwell and
Aruoma, 1991). & A+9] - OH radical &7 B8 I}=
Fenton Y322 A= - OH radical spin trapA|<l
DMPO%} HHS-A)71 &0 ESR spectrometerS ©]-&35ko] &4
3t o}2¢f spectrum®] signal peak/Mn peakE H|13}o]
718l thHRosen and Rauckman, 1981), 1 A3}, oFgA1E &
FEES 7] &2 279 signal peak/Mn peak©]
2,228 UEhton orgAlE & 5% Img/ml =4 7}
=& 7)E0] 1.04% S ZEZE AREH thiourea 1.16 Ect
t =2 - OH radical &# 2/4a3+5 UetithFig. 1, Table

Scientific name Concentratiopg/ml)

(Korean name, used part) 1 25 5 10
*Penicillamine 74.9% 6.63 86.56t 3.60 84.22+6.02 94.08 3.04
Urtica angustifolia

=7 =, Ax) 40.72+ 6.91 54.83:6.91 61.517.76 37.50+ 4.29
Diospyros kaki

46.32+ 9.82 57.31%6.17 54.78-4.49 57.56+ 9.57

(e %)
Lycium chinense 50.97+10.38 48.34-8.25 54.4+7.21 61.50+15.69

(717, i) e e = N
Cudrania tricuspidata 39.89+ 3.86 46.878.41 79.35-6.84 76.72+ 4.10

(FABUE, E7)) e o o e
Parthenocissus tricuspidata 32.41+ 6.80 54.59+4.88 65.56-4.70 77.73 4.82

(FAold =, 719 %) ' ' R R ' '
Polygonum aviculare 45.97+ 7.75 40.09-7.59 66.16-3.51 79.46- 3.73

(D]'T;] %, ﬁ}_) . L . . . . . . .
Eriobotryajaponica

(v st 68.41+ 6.90 59.05:7.55 84.82-6.59 89.8% 4.57
Akebia qulnata

(0292, 9 40.88+ 7.97 62.30:4.89 64.02+7.60 64.24+ 1.27
Aster scaber

64.49+ 4.87 73.38:3.62 75.83:9.30 81.9110.15

(34, 2)

*Penicillamine is positive control.

Table 2.- OH-scavenging activities of medicinal plants (1mg/ml) on signal peak of DMPO-OH at Sminutes

Scientific name (Korean name)

Signal peak/Mn peak

*Control 2.22
**Thiourea 1.16
Urtica angustifolia(7} =1 & 7] &) 1.04
Diospyros kak{Zd 1.16
Lycium chinensg+-7]| z}) 181
Cudrania tricuspidatgF*- x| 1} 54) 1.77
Parthenocissus tricuspidatg 24 o] & =) 1.49
Polygonum avicularé} t] ) 1.86
Eriobotrya japonica(H] o} 1} 5) 154
Akebia quinat{ ¢ £ =) 1.97
Aster scabe(z-%]) 172

*Control is not addition of sample.
**Thiourea is positive control.
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Fig. 1. OH-scavenging activities of medicinal plants on the height of DMPO-OH signal peak. A, Control; B, Thiourea (PositiveCcintica);
angustifolia D, Diospyros kakiE, Lycium chinensd-, Cudrania tricuspidataG, Parthenocissus tricuspidatil, Polygonum aviculard, Eriobotrya

japonica J,Akebia quinataK, Aster scaber

2). T3 4 & FEE] signal peak/Mn peak®] 1.16°2.2
UElY thiourea®t Y3t - OH radical &7 AAGIE LEH
wit}, o] vtol @olg =, vluh it 3, AU, G713}
nit]& 2 o249 402 signal peak/Mn peake| ZFzt
1.49, 1.54, 1.72, 1.77, 1.81, 1.86 4 1.97= Yeh} FAYZE
¢l thiourea Boh= FA|TF 9F:9] B oFgAE & FEE0lA
thzto] H]sle] &2 - OH radical 47 AEINE Uehich

2 Aol AMSE 959 oF8AlE FollA T=dairIES Al

2]t 7+(DPPH radical 4271%), A1 H(DPPH, super—
oxide % hydroxyl radical &7%), F7|Aet EAo|g=
(DPPH} superoxide radical &~74%), oF&X]| A4S o
A&7} superoxide radical 227%, hydroxyl radicalell 2|3t
DNA &4 AR A, vjup bRz dutatst oA aatel SOD
g4 Sa), eE5g = (nitric oxide A A&, 2
(catalase?} GSH 24 57a1h9] 3pibst aut 9 3piks} 4
o Bt AF-Axt= BaE v QltkiHan et al., 2002; Soh
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et al., 2003; Jung et al., 2004; Katsube et al., 2004;
Saleem et al., 2004; Hsu, 2006; Huang et al., 2006; Kim
et al., 2006; Lee et al., 2006). L&} AA| oA 7FsE Akst
582 Ad ONOO 9} - OH radical &7 4@ ol 3t &
TAV= A9 B wprh gIelt) 1BjER 9F ofgAES
ONOO ¢} - OH radical 427 Z/da¥= HAAAEZRH ¢t
A3 -84 Anlet A A 24 A 913 T8
3712 ARE 24D 5 9 A0 ARHL

OFEAE 9%0] B FE Bl that HAls} RIS Tl §)

3l in vitro =14 =T AletE Rt =4S 2= ONOO <F
= =

FAFUE, G0l =, vl &, Hlghy, o 59=, 5 &
E52 10pg/ml FEoA 50% o428 ONOO™ AA&NE LE}
Wt o]2g ONOO™ A B TH= 4/ tiEE2] penicillamine
(94.08+3.04)°f HJsl AN vlvhE & F5=(89.87+
4.57)°] th2 Al&mol| vl 71 ZFet ONOO™ &~A B HE Uet
Wioh E3h Z=QaE 28§ 552 Img/ml =0
A AU ZE2] thiourea Bt} &37-421 - OH radical GAI&
I vetdlth, 22208 9% oFgAE-2 ONOO ¢ - OH
radical?} g AR AE| Ao ofRt Az} 229 &=4f
< AN = A= WA FASIA R e Hict

ol
o

—
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