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Abstract - Protective effect of medicinal plant extracts against oxidative stress were screened in
this study. Methano! extracts from 48 medicinal plants, which were reported to have antioxidative
or anti-inflammtory -effect were prepared and screened for their protective activity against
chemically-induced and radiation-induced oxidative stress by using MTT assay. Thirty three
samples showed protective activity against chemically-induced oxidative stress in various extent.
Among those samples, extract of Glycyrrhiza uralensis revealed the strongest activity (25.9% at
100 ug/md) with relatively lower cytotoxicity. Seven other samples showed higher than 20%
protection at 100 pg/md. These samples were tested for protection activity against
radiation-induced oxidative stress. Methanol extract of Alpina officinarum showed the highest
activity (17.8% at 20 pg/mf). Five fractions were prepared from the each 10 methanol extracts
~which showed high protective activity against oxidative stress. Among those fraction samples
butanol fractions of Areca catechu var. dulcissima and Spirodela polyrrhiza showed the highest
protective activities (78.8% and 77.2%, respectively, at 20 ug/mt).

8 - B dPAAE F4AE FEEL YALE o] 48Y 2EYLd g PolaAE H4
Aok P48 = $9F £t HDE F 48 F9 FEY B vgL F2E8 AEE Az ]
Aoz 59 FARFisol A8 FEE VY 2EHLo] @ ol @4E FHAADL. o] E
3 B AdA g A= B dddgen, 1 F Fxd B FEE AR 100 pe/mt
o FEAN 259%9 1% £ S92 BAT 2 9 100 pe/mee] FEAN 20% ol el ol €4
of Yeld AmE 7Q, B4, ¥%, 593, ¥z, 4AS ST +58 840 A" A5
dste] guido] g8 fEQ A 2Ef2o] A Yoi@AE AAE T A WL FEE
4N 178% (at 20 pe/md)9) 71 £& 840 FALAT. o] BAo| $5F 1049 8o djsto]
4z 5 7je] EYNRE AR PolBHE FAGUL. o B LYNE F WA R FFxd
butanol 80| 22 788% R T7.2%2 713 $48 Wol &4o] 44U

AN & 24 9 gy HA §F A9 dAYY ol%

¢ F7hsn e FAoY. oyd dAY9
H2 5o Awe Aw 2 g A PAM ¥x. FHAH AHgol F7HY wa AAIF A x
Bd AL 9 B WAA =AY 25 £ oA §¥ 7eAd AR Eoux st =E d
oMo A Algo] Ziten Yow, a4y ¥l AFHAT e&EF0] g wa AX

37



33 HAHGE mEmes: « M54 HI1 20004

&4 297 28 A9 Fol ARAAA e
A B3 weEkA ol ujde waldel U
28 754 £ xolAx o wEtA oy
g WA T QA Ee AE $EAAY 4E5%E
o e 47 ¢ WM faF ALE W@
& e wolalg swo] AFE ARl

WAbdel oF AE &4 HRE PR
EEES A o)A JHFET PA O]
AXYY 9 T 2499 JzF4E FH
free radicale AT ALY free radicalo] &
FES &FAE HEFELE YFrodg (1)
AA 7} 744 HdE HESE TR GAM 9
&4 o] AL . X
0%7t 828 FAsHY gleng, JXo - WAt
Ae ZAEAS 9 HAdE B Ex (H0)7
wgale o] FOzg MY HO0 -
H:0" + ), A Y o] e & g 8
zZhsp wr3ate] whEAJe] ¥L hydroxy radical
(OH -+ )& HA&AYTG (HO + H,0 - Hs0"
+ OH ). Hydroxy radical® #Wg4o] o}F ¥
o, &itd] o8 F¥e DNA 59 F88 A
22 A5A &AL 93 DNA strand breakE
zY3A "ok (2). ol8 T DNA F9 &4 En
2 yaldd %8 A EE apoptosistte #HAF L
AR AEsA g (3). WwAde]l HX oA
chromosome aberration®} Z2 AUEAE &4
ANle e daiMe o= = WA geu
47), WA s &4 9L AEY
apoptosis FrE ¥ AIZAG o 4y 2
EAAES dyFel g olfe ok vF
g Aol

AS7A e WA PojAe FREZE
7] thiold] 3§ Eelw 2 F ¥4 aminothiol
¢l WR-2721 [S-2-(8-aminopropylamino)
ethylphosphorothicic add] ¥ 2 H{EAQY
WR-1065 (WR-27219] dephosphorylated form)gt
o] WALAe] o &4 ZA AUt 43
el QUok (8-11). Thiold S¢Ee WA o
F34E #d2 AA, 44 FEY A 2 4
A3 AA, G 449 #X E DNA
&49 38 %3 o= AFHAn U
(12-15). 3A7t difge] A Bolx FREZ
< 449 FFgoz sy ALY ARE ¢
i sl

ety RFge] Hon, S48 4L JHAE
WAL dolA] FREF Apde]l Basi. 2
o2 JdXAd Fg9 AFA AP glolA HIE

AMRE GEE HAs Ao AdsE
xgo] gustA AP gon (16), oo F&
dtol g ZolA WA ol FREIE AW
e ko] H2 Ax"Hn Ao A qH
28 2 1 2Y (17-2%) ¢ HIE BWAA
4)o1 4 FAA Wel a7 vt HuHglE ¥
o2, Btk AAHoln FPAT AAZANY 3
A gelaz Aol a7H3 gt & d7dA
E oy dd F4AE9 FEBAA HAAL B
A ALE 98 BAL FHFAq FHEo FHa
AR gojgyoel $48 FHLEAL =23
st 1oz Watdel AEERe FHol
He 44483 S 44dte FAFaTE o
48 H4LT dE 4F e FEEY W
ARE PAsn, 2 Z4o] F& NEE d
sa] gopdel g Bejade FAMste] 1 AP

£ Rusgtaz .

AgAgds @ ¥y

OBAR HES FEE ¥ 289 HX

B2 A7 A28 ARE ABAFAAN FEE
g ANEL Yoz AT AEY AxRE s
3 go] AXNg. WA FUAF FE4ES F
A B4 F 52 Eet23ad o 100ge ¥
70% Hete 2 80TE 71gste] BF3AA AT
ol &89t o] Ao LLE WHIL
AEZFoE o439 F&Ys A2n F& AEB
g gA 9o 2L o 13 vrBao F&3
2 AEY4E gAM A FFAHW ol FF
Fo] = freezing dryer (Labconco, FreeZone 6,
USA)E oj§3td ¥ Axsld T2 UE F
o] DMSO (dimethy! sulfoxide, Sigma, USA)l
1,000 gg/pt7t §7A =l 70Ce] HBER T, ol
€ A4 e de AX wgulz) £ PBSA o
A =2 45d g

M Zuf Y

2 d3d A48 AEFE V794 (Chinese
hamster lung fibroblast, ATCC CCL-93)S.2 Hj
kel o 2 & Dulbecco's modified Eagle's medium
vl (GibCo, BRL, USA) 5% FBS
(BioWhittaker, USA),  streptomycin/penicillin
(GibCo, BRL, USA)¥ 2 mM L-glutamined ¥ 2
37CelA 5% CO95% aire] ZAstolA ujPs}
Ack. wjFsE B¢ A e o] WY 7



348

obFR T, MEZ WG HAA A5
st F3Uct.

A7) Ad A

MetE ~EY A9 e

IRAQ B AMLe Hadggise o Abs)
A AEY2E 2EHAY0R ol&3gP) o
59 BAEFLFE AT ez F 50%9
AXAE S FE3E ¥%, 100 pME HA3Y
o #Aubde zAMe 9AAEAA (Picker, USA)
60-Coray & oj-83tglen F 10 GyE 253
t}. Dose ratex 0.9 Gy/min{ .

£
5')\_,
o
>
oo
a1z
d
O
o
2
[
e
Jot
m’
X
r]r
_Vl
dlo
2l

Zo] AAstdch HEZE 96 well plated] A
6 AlZE EU st LB NEE MY F
16 A7t B¢t % g #FAadF44E 100 ¢
MS Al 7133 24417 &< W% ¥ 0.1 vol.9f
MTT (3-[4,5-dimethylthiozol-2-y1]-2.5-diphenyl
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Table 1. Relative protective effects of methanol extracts of medicinal plants on H202-induced oxidative
stress in V79-4 cells.

goE (%)

<1 A F=N =X
st 9 (48Y) o 49 ANERH 100 re/nl 20 we/ml 4 we/nl

Lycium chinense (J1Xt) Solanaceae Semen 17.8 123 78
Euryale ferox (Z91) Nymphaeceae Semen 21.6 105 <5
Glycyrrhiza uralensis (2+X) Leguminoksae Radix 259 10.4 95
Angelica koreana (&) Umbelliferae Rhizoma 8.0 6.0 <5
Lonicera japonica (BE8}) Caprifoliaceae Flos 15.6 <5 <5
Trichosanthes kirilowii (F Q1) Maximowicz Sermien - - -
Broussonetia kazinoki (SL}<) Moraceae Cortex 6.0 <5 <5
Solvia miltiorrhiza (THeh) Labiatae Raix 20.6 1.3 83
Rheun undulatum (U} &) Polygonaceae Rhizoma - 13.1 53
Eucommia ulmoides (§%) Eucommiaceae Cortex 20.0 5.4 <5
Hordeum vulgare (% 0}) Gramineae Germinate 12.8 7.2 5.1
Paeonia suffruticosa (S¢tol) Paeoniaceae Cortex 22.3 10.6 -
Pachyma hoelen (W Sd) Polyporaceae Hoelen - - -
Tribulus terrestris (WY& 2l) Zygophyllaceae Fructus - - -
Psoralea corvlifolia (22 X) Leguminosae Semen - - -
Curcuma zedoaria (8%5) Zingiberaceae Rhizoma - - -
Aconitum carmichaeli (|2 X}) Debeaux Radix - - -
Spirodela polyrrhiza (¥ %) Lemnaceae Herba 249 75 <5
Eriobotrya japonica (V] Tt&) Malaceae Folium - 130 8.6
Areca catechu var. dulcissima (2!&X}) Palmae Semen - 235 5.4
Torilis japonica (AHaEXt) Umbelliferae Fructus <5 53 7.2
Comus officinalis (A5 Cornaceae Fructus 19.4 10.5 8.0
Dioscorea batatas (2t2}) Dioscoreaceae Radix 16.0 144 11.6
Phytolacca esculenta (A8) Houttuyn Radix 14.3 100 7.8
Cacsalpina sappan (25 Linne Body - - -
Perilla frutesccns var. acuta (29) Kudo Herba - - -
Rehmannia glutinosa (5 X&) Scrophnlariaceae Radix 87 53 5.1
Cimicifuga heracleifolia (&0}) Ranunculaceae Rhizoma - - -
Alpinia officinarum (%) Zingiberaceae Rhizoma - 23.7 <5
Artemisia argyi (04 2) Compositae Folium - 171 84
Nelumbo nucifera (A R) Nymphaceae Semen 242 7.7 <5
Ganoderma lucidum (¥ X|) Polyporaceae Body - - -
Acanthopanax gracilistylas (27t1) Araliaceae Cortex - - -
Rhus javanica (24H X}) Anacardiaceae Fructus - - -
Lindera strichnifolia (29}) Villars Radix - 14.1 7.0
Solanum nigrum (£7F) Linne Herba - - -
Ulmus macrocarpa (F21) Hance Cortex - 15.6 89
Cinnamomun cassia (S H|) Gramineae Radix <5 236 12.8
Leonurus sibiricus (YR %) Labiatae Herba 15.0 6.1 <5
Paeonia albiflora Paflas var. trichocarpa Bunge Radix 12.7 <5 <5
(¥ =t of)

Sorbus amurensis (H31) Mataceae Cortex - 5.7 <5
Eugenia caryophyllata (B &) Myrtaceae Flos - 8.3 <5
Melia azedarachvar.japonica (M X}) Meliaceae Fructus - 56 -
Manis pentadactyla (H2+3) Squamatae Squama - - -
Smilax china (E2Y) Liliaceae Radix - 19.6 115
Psoralea corviifolia (8t 32X)) Leguminosae Semen - - -
Rosa rugosa (S1E2) Thunb Radix <5 6.8 <5
Scrophularia_ningpoensis (81 4}) Scrophulariaceae Radix - 16.7 6.8

- ; negative protective effect.
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Table 2. Relative protective effect of methanol
extracts of medicinal plants against 10 Gy of ¥
-ray-induced oxidative stress.
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Table 3. Protective effect of fractions of
medicinal plant extracts against oxidative stress
in V79-4 cells.

Medicinal plant Protection (%)* Medicinal plant Fraction |Protection (%6)*
Euryale ferox (421) 16+0.2 fgarg/)e ferox Hexane }ggigg
— 2512 . B
Glycyrhi, lensis (2% 100+1. EtOAC <5
ycyrrhiza uralensis ( ) 8 BuOH b
Solvia miltiorrhiza (THe) 0.6£0.1 H0 -

. . _ Glycyrrhiza uralensis | Hexane -
Eucommia ulmoides (%) 2608 (& x) CH.Cla -
Paeonia suffruticosa (1) | 0.04%0.1 gt%ﬁc o E13

u e e U
Spirodela polyrrhiza (£ X) 47+0.1 H,0 124£20
Areca catechu var. dulcissima 11.0420 Eucommia ulmoides | Hexane -
(BIZR) v (&3 CHClz 29097124.29
Cornus officinalis (2145) 10.2+1.8 gt‘%‘?_f 78+16
Alpinia officinarum (22} 17.8+49 . . H0 <5
Nelumbo nucifera (AXIL) 0.4+0.8 /(Jage 8_’?{:7’1 )suffrut/cosa }éf_');?:?f 2 2;_5 4
Cinnamomun cassia (S ) 48+03 EtOAc :g
Smilax china (E€%) 1013 E;JOOH <5
Spirodela polyrrhiza Hexane <5
* Conc. of each sampleused was 20 pg/mé. (2m=x) CH,Cl w 2;37
EtOAc 2+£3.
E©3 (Paeconia suffruticosa), F%3 % (Spirodela BuOH 77-2<§3~7
polyrrhiza), W%z (Areca catechu  var. 7 — :20
dulcissima), %7+ (Alpinia officinarum), QA% dﬁgg;;; uvar. Cﬁi);gf %igigg
(Nelumbo nucifera), §7 (Cinnamomun cassia), (Bi2txh) EtOAc 355+76
EX2Y (Smilax china) 5 1029 A8t} oE EugH 78'835159
o Hge FEEE 47)d €A b9 REo T a— H2
2 urol ARE Azdgon, o T 4 28 (G el 110213
A3 2E# 2o did oA HA Ane EtOAC 487456
Table 35 2tk BAAM A$Y RS ¥E BuOH 2
T 20 gg/meol3th. B8 ANE FAA AF ¢ TV ApT—— H2 -~ -
@ wol#de Uehd NEE WA buand  (Gxie) ChhCls | 270448
TYoz 788+169% WolB8AH S noy, ¥ EtOAC 15.7£4.1
Hx9 butanol EYNNE 77.9+3.7%¢] 9248 BuOH 103524
Boj@iol AAAYG. HAE T 40% ¥ Cinnamomun cassia Hixane . - .
S BolPAE YB ARE 4219 F BUNE (o) e ] 1e1xas
Qo] ZFx 9] ethylacetate EE A (48.7£7.3%), EtOAc 26.2+6.1
%739} ethylacetate R AR (48.7156%) 2 & BuOH 22455
239 ethylacetate RN (41.0+5.9%)HE Y : —
g . v i Smilax china Hexane .
F8 Woj@4o] AAHUG. 1 o RYA= (E53) CHLCl, | 291428
T 20% o]de WolBAE UEtd ABE NFA EtOAC 410+59
ol ethylacetate ~ HIYAE  (35.517.6%), EugH -
2

dichloromethane ¥ ¥ A8 (34.0+6.7%) % 9 7
o FYAE do.

* Conc. of each sample used was 20 ug/ml.
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