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7t A0 4] A & Tt A= o 7HA
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A4 9 19 IEATR S B0k 22 R0 ML A& A= e 663)

ArOETREEE, BIRMAA TS e MR 7t
2 ew FEakel Ha, 5o eH gffol s
i

o Ifge] ot e A ZMEA
oY, k3 el stmz <1

=R
® AoV, M BUR KRR
S AAZ g F /ot gt h

FreTER SR oA T BRI, R TR L,
M2 FERN, BRI, -2 2AR, RIFKRE 2F shod %
o) Ewe AR T BANALE T3
SAT A F A = ko] @i AR
ZH-g-githe Ab o] gE Al omy, Y el M = sk
FHEAAA SR M 2 FEE o] E b
Bol & AR FE&T AU Z B FH 2 TP o}
A ARl AA 7L A 2 <l A ER kAo
Ao HAH 3, #EEdoel 843 He 343
< Mgge] Aol A H2ea o

Ty e 2 TIREBSHRIT, AP S
o] W3prhzh ol ot TRESEMARTT, #ibhtE%
G ATAANA " mFl = XE HHHEE 7S
L, -SH EEAE Ml e ANES 20, 18
2 7lehe e KRS W07 2 S o
o ARE FBFHEGAA PE LIEKHEE w1
EHE RF WK E Vst e, e kL 2
PER&o] Atk 8 MuRg Zhekel
FikpE S 798t

B =RdME MEFbitEsES 52 dko] #
Z=(GHGWS)& =A| 31, #iFR(L 58S A
171 913 A& o 2 A}2-5) = DPPH free radical
A %3} lipid peroxidationS ] 8 3l= A =& &
FAtt.

2 AF ol R A AT s A 2%t iy
EBEALE dAS e A= AW R, 24 f

o @ *
ol _N

B~

1

(5
oft

1) FA SN iz e SBAR BRATE U7 NS
. K INETEA, 0 LS MO, (RERE RE ST A%
E T, AAE EE, SREARnEY it aEE &
HIZRHE

AR} (super-coiled DNA)E 734 EA A7 & iyt
BithEgol ol 8 A= A= JAgt=A] 353
t}. g, ok 225 9] superoxide anions®] A7 &
3}9} SOD-19] &8 3 mRNA o A A Edbe] #
K FZE(GHGWS)E Edtod gt 235 A3
7)e Badh= ol ot

M 8 Bk

1. % #

1) 2 ¥4

B Ay oA AFES i P s % (Gagam-
Hyung-Bang-Gi-Hwang -Tang, GHG) <A} &= HEE A
By B&y QoA pd e AL F A Et] ALE-
3t o, A g2 79-& Table 1 7} 2t}

2) FAEHLE

(DIEFT Bt E % #0K 52 E(Gagam-Hyung-
Bang-Gi-Hwan-Tang water-extracted solution, ©]3}
GHGWS)

TmEF S A S T H(112g)0l FF< 800ml
< 713§ @FY Aol F3E A®7] (heating
mantle, HMI-F300, hana INS.)o| A] 3A) 7} #¢) 31 o] 3}
3 3 47, 2,500pmoll A 108-2F Al Fel et A&
AF 2zl -2 rotary evaporator (EYELA N-1000, Japan)o|
A 70°C 308 B3t Ay FEete] pH 742 A3
3 7] oA 244 7t BFx] ] membrane filter (0.22
¢m, Whatman. Germany)& o] 3}8}¢] ¢}, o3& ok
3ZEZ(GHGWS)9| A 2Z %S 4317 Yt
freezer dryer (LABCONCO 77530, USA)el| A ¢+4 2
ZANZ F @98 133%) 24 A 2719 sk
GutA @ a=, A Zu) k8 %] 18] 3. phosphate
buffered saline (PBS)ol| 2] A A A 4l & of] AL} T}

2.5 &

1) fifefbell m A& G

(1) DPPH free radical 27§ &%

238 A 7o DPPH radicalo] W3 &7 &4
(scavenger activity)& Lol 7| $3te] Gyamfi et al.
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(664) harate) el A267 A33(20059 9¢)

o Wgeg 4% SAse B APl Aesar,
= 33 f4ol 59 049 TR Bk 38
(GHGWS)£ 0.1 mM DPPH-ethanol &< 1m! 3}
50mM Tris-HCI buffer (pH 7.4)E 45044 A 7}8le] 1w
HEAIZ) 3 A 2o A 3087 ¥H-S-A] At} DPPH fiee
radical®} #9153 (reduction)S 7817} Yt} F4
% 517nmel| Al &3 (UV/VIS spectrophotometer,
OPTIZEN 1, Korea)3t 51 2.1, & A o] o=
© 2 L-ascorbic acidE AM&3l9 v} A4 wiHe o
=3 2t

% inhibition = [(absorbance of control - absorbance of

test sample) /absorbance of control] X 100

() JREBRE(L Whgoll & 84 oA 7%

IRFIF 8 225 lipid peroxidation (LPO)
AA o viX = EHE FotR 7] 9 3te], ammonium
thiocyanate assay'? & skl A3t 712 &
Ml == IEFFiES F2E 001 © 10 ng/
ml, distilled water) 400 ¢4 o) 20044 £} linoleic acid (25mg
/ml 99% EtOH)<- A 713} 11, thA] 4004 2] 50mM
potassinm phosphate buffer (pH 7.4)8 41-& T 40C o))
A 3087t vk Az w28 1004 & 3ml9) 70%
ethanolo] £019l+ Al@ Boll ¥58} a1, ammonium
thiocyanate (300mg/m!, distilled water)$} FeC12 (2.45mg/
ml, 3.5% HCHE Z}7} 1004 2 3 7}sbe] dhal ¥k
& F230T 281 Aol 380 A3 T
4% 500nmol| A 2| A 7A4ks) wh-g-oll o) 3 A
Pl 25 94 298 FF skt

(3) Hydroxyl radicalol] ] &t 23 ffz49) 8L ®
AL W8 A 23

AF Y =R F AR 28] IRY
R Ee] grafol] v X & 4932 Ohkawae] TBA
oo efste] AT S A dA Y 7.5m/
ml T} ImM FeCI2, 3mM Ho0: 28] 31 5 A58
E3std HF Rt nio] H=2E 233 o, 37
TAAN 1087 WA 712 90T 2 FZoA T

L1 B
Arke-g FEAZ] F 5000moll N FHEE 548}

(4) Fenton's reagentof] £}t super-coll DNA 74 &) &7

=129 Al 27} supercoiled pBR3229 A &3t
plasmid DNAS] ¥4 -& A gt ARE Lot 7]
S13to) thg3) ol AUMBLTE % 05ue) DNA
£ Fenton's reagents (30mM H202, 0.05mM ascorbic
acid, and 0.08mM FeCPE A 713l1, 7)) &4 &
2 EFIb i E S 25 AEstd A 597
2047} 5 28 2 A ch EFELS 37TAA 302
ZQF AR A) 7] 1 ethidium bromide 44 o] 2] 5]
1% agarose gelol) A £ 3191t}

(5) Superoxide anions] A7 &3 &4

i Mg 5% 5= &8-©| superoxide radical (O2")
& 273 4L Yolr ] f8te] Gotoh 9} Niki
o ng Q¥ S5 84 59 A9
Z 50 {9 A 2E 30mM EDTA (pH 7.4) 10044 &+
50mM NaOHol| =¢}9] %+ 30mM hypoxanthine 104
18] 32 20024 2] nitro blue tetrazolium (NBT) ¥F-g-oY
of ¥olrh. o] & 4ol 383 ¥EAIZ £, 05
unit/ml xanthine oxidaseZ 1004 3 7}8t1 50mM
phosphate buffer (pH 7492 % 29 & 3m 2 23
AT T3 AE oA Ao A 2083 §E-3- 8t A
& ¥, FHE seonmoll 4 $4¢ Z sk

(6) RT-PCR-E- o] -£-2} superoxide dismutase-1 (SOD-

DELEES:

97 A} (reverse transcription, RT)ol 9] &+ 23+ &
"h-2- (polymer chain reaction , PCR)S- o] -8-3} <] H4IIE
A ZAM Age Fatst A& 4317 sk
the 3} o] 2439 th Total RNAE Trizol-
Reagent® ©| &3l %311, 6 well plate (Falcon,
Becton Dickinson and Company, U.S.A)°f 4 X 10 5=
2 A EE seeding 3ho] 24417t o] AT F 217) o}
2 = EFbiES 285 S A2 At
31, Al87F A X nX e 54& Friste] tH €
HOE Ayt 28l %71 4% 00110 1.0
mg/ml) R IS FH S 52 5-& HAIE Al o A
2} 8} rat SOD-1 (superoxide dismutase-1)2] ¥ ¥
2} g4 24390 PR AAHE (DNA)S] 4
£ 1.2% agarose geldl loading 3} %) 31, ethidium
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Table 1.

| A S Bk 2

Eol HiE(L A8l nAE E (665

sense oligonucleotide 5°-3°
GCCTTCCGTGTTCCTACC
GGCGTCATTCACTTCGAG

(D GAPDH
(2)SOD-1

antisense oligonucleotide 5°-3
ACTCCTTGGAGGCCATGT
GTACGGCCAATGATGGAA

bromide staining B & AF-8-8}S1 o}, 21 & 2 2] primer

Eohew 2

= H 2 means +S.D)E }Eh
WAth 542 2]+ Sigma plot (SigmaPlot 8.0)2 o]
&3t student -test2 31 o, 1 A3} pghol
0.05 ©] 3} 7 45 freld o= 173k

S

el =il

1) DPPH free radical 27 % 273

A S Bk &8-S B35l DPPH
radicalo]] U] &7 S-S Lol A} Tng/ml ol A
4%, 5Smg/mi ) A 25%, 10mg/mlo| A 48%2] 1A A=
7F et sEeA A A=) A4 vebgh
AN ZTL o &2 ALL-H L-ascorbic acide] 29 =%
(0.1 to 10 mg/mh)ll whE A B4 o] BT 70% o] 4
ol A & 51 82%74A] wi-¢- = Al e THFig. 1.

2) IREGBEE(L d-gol S 24 oA 54

I FI B & FE2EAM 8Kk =55
(GHGWS)©] lipid peroxidation (LPO)S 4 8}= &
IE ESH 49, s #uk 52 E(GHGWS)
(0.01 to 10 mg/mi(0.01, 5, 10), distilled water)& z}z}

1%, 42% 1) 7 63%2] 91#] B4 ey 2o
(Fig. 2).
3) Hydroxyl radicalol] 2] 3+ 813 f22 9 JEE:E

WAL WS oA 27

EF o JF 222 A 2 R hydroxyl radicalel] ©) 3t
AENEIY S AT EINS IR
oK 2ZE(GHGWS)E A 852 AwE A3 0.1 to

10 mg/mi (0.1, 0.5, 1, 5, 10mg/ml)) Fo A 22} 12%,
13%, 34%, 48% ~1¥] 1L 52%9] ¥]w 4 H& k3
A 2 JeR AT (Fig. 3).

4) Fenton's reagente] 2} 3} super-coil DNA #2 <]
Al A

=5 (0.1, 0.5, 1 ng/ml) A 7} supercoiled
pBR3226) 4] 223} plasmid DNA®] 242 ] 4|}
£ A3 Bk FZE(GHGWS)S 74 -foll A&
A3 Ares) s E 504 DNA 48 A
e 24 AL 5 9\1211’4—(Fig 4)

2

5) Superoxide anions2] 47 4
IMEF S TEE 5 i")‘UJ( %%(GHGWS)

o] superoxide radical (02 )& 2~ 3= TS =4

& A3}, (0.1, 5, 10 me/ml) 2172}] o)A 5%, 45%
9 48%) A L3 BE Ve ATHFig. 5).

6) RT-PCRS ©]-8-3} superoxide dismutase-1(SOD-

Dy 24

RT-PCR-E- o] &-8}o] H4IIE A ol A Al £.2] SOD-

1 24 Wsls 43 47, #uk 55 (GHGWS)

RaA

Table 2. Composition of GHG(Gugam-Hyung-Bang-Gi-

Hwan-Tang

L g Ui £ & (g)
it Rehmanniae Radix 8¢
Bk 4y Poria 8¢
=E Alismatis Rhizoma 8g
¥ Scrophulariae Radix 40
U Moutan Cortex 4g
HHTT Plantaginis Semen 49
FeiE Notopterygii Rhizoma 40
TeiE Angelicae Pubescentis Radix 4g
Fisr Schizonepetae Herba 4g
Fh &, Ledebouriellae Radix 49
LN Scolopendra 4g
- @ g S6g
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666) th3Hete]dk3| 2] 268 A35(20059 9Y)

100

80
60

—+—ascorbic acid
—#—GHGWS

40
20
0

% inhibition

4] 25 5 7.5 10 125 15
Concentration (ug/ml)

Fig. 1. Free radical scavenging activities of GHGWS (Gagam-Hyung-Bang-Gi-Hwan-Tang water-extracted solution) measured
using the DPPH assay. The direct scavenging activities of GHGWS and ascorbic acid on DPPH radicals is expressed
as the % inhibition. The concentrations tested ranged from 1 to 10mg/mi. The results are the means of three separate

experiments.

100

- GHEWS
80

60
40
20

% inhibition

O.
0 25 5 75 10 125
Concentration (ug/ml)

Fig. 2. Inhibitory effects of GHGWS on hydroxyl radical-mediated linoleic acid oxidation. Hydroxy! radicals were generated by
Fenton's reaction using an ammonium thiocynate assay system, and the scavenging of hydroxy! radical by GHGWS is
expressed as the % inhibition. The concentration of GHGWS extract tested ranged from 0.1 to 10 mg/mi. The results
are the means of three separate experiments.

80

SGHENS

MDA inhibition %

0.1 0.5 1 5 10
Concentration (ug/mi)

Fig. 3. Inhibitory effects of GHGWS on Hz0--FeCF* system -mediated lipid peroxidation. Hydroxyl radicals were generated by
Fenton’s reaction using a H202-FeCl* assay system and the scavenging of hydroxyl radical by GHGWS is expressed
as the % inhibition. The concentration of GHGWS sample tested ranged from 0.1 to 10 mg/mi. The results are the
means of three separate experiments.
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2 9 190 IEFHBE R vk FE8 0] MERL gl mlAe PE (667

GHGWS

Control 1 0.5 1.0

M Nazl

Fig.v4. Inhibitory effects of GHGWS on DNA nicking caused by hydroxy! radicals. The DNA nicking reaction were initiated by
the addition of 0.5mg of pBR322 plasmid DNA.

80
—W—GHGWS
c 60
3 40 A
£
=2 20 f?
.

S
ok

25 5 75 10 125
Concentration (ug/ml)

Fig. 5. Inhibitory effects of GHGWS on NBT reduction. The inhibitory effects of GHGWS was tested by monitoring NBT
reduction caused by superoxide anions using the hypoxanthine-xanthine oxidase system, as described in the Materials
and Metheds section. The results are expressed as the mean values of triplicate experiments.

GAPDH 450bp
ACTIN
SOD1 GHGES 349bp

Fig. 6. Superoxide dismutase-1 (SOD-1) mRNA expression in H4IIE cells after GHGWS exposure. A PCR blot of SOD-1 and
GAPDH mRNAs obtained by RT-PCR after exposure of H4IIE cells to indicated concentrations of GHGWS for 24hrs.

< 59 01,05, 1 ng/mh)E 2 )8} S o,
29l A3 279 GAPDHS} Actin®] 7-$-9|
A= adE FAsS. 28y #ok F
(GHGWS)E A 2J3tA & W) A5 % (0.1me/ml)ol A
THo| 7HadhE FAE Holthh w2 geprt
A F7F (ng/ml)3hE F/d-S Ve A CHFig. 6).

Moo

% &

I SE TRERIRT, M BRe Kb
of met Abghel AAE ANEBA W 7HA 2 7R
stol dwata lvh DB AL BB e B
4% /A3 gla, o= Qlste] A Atte] S
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(668) )33 eE| A A268 A35(20059 99)

RS B Ha, ol A BEEEER
I BRHEHROE e 5 AT RES oA
ViFERED CRECR TR I, BRNE-S iR
PED BEFHRESE TRET.

M E B2 o] & MsERIERe Lkl A
|5 AR A2 BlE, ILIRHE, Ak,
R, EET, FEIE, W, AN, TR o2 7 H
of ke, NE(H, o] SNRHIE BT TEAL, o &
MEEANA freE AL o2 FHA A S st
© Aot F2 MR A KFES HE, IHE, Ui
I EkEe] wpkEE Le) 3 BEREE, HHE, FLERREE
2E5 = Aol

HibfitE gl A B AA Mzl #9 Fako] v
Sed "mEee L MR E VI8t BEE
EE Mg e EHES 23, AEE Jtete o
= IIFREES W™ gka STk, ool Azt iE
IiEFE el 2H8-& fr=atr] A8l FbiEsol #it
HLZREEE w5 AR W8 U E hetal @
7 Uit 2 Hiiel A7t = B & 71l
IRGHEG S S /3 SF Tk A & 15 ok
W Bk mEEE UL St sl Jlo] BV
51z, SRR, BRI, vk, i o, AR S
2| BT LS PRI TREEER St walsiE s R
FHiR Beol Slol SRFEE, TR, REE
T, (R, B ARSW, BN, RS, R, Qv R
[EfE#H 55 ARk MPH T MHROE sRsEst
™ BRI IR S Eeol 1ol EEi,
i fift 1, ST 2K SEERAE, RS 5= X 83
U R PRE RS BURILE MR SR
bS] Esol Qlol /NTE R, HhEga, hUE L,
POAR, BHFRVE, 5, fE 58 X 23

el A H A AFelM e S 2
< WSS X2 n ok S AMA R e
ol 53] PiEER g2 Qolvte whill, B, &

F2) FHR VBN 1EH e PHAR BRESE X &S
T, MG TIAGEA, MR MLE B, RIEVE EE 4T, &
WE IO, BAE IEE, SERESEMNEE AEmE e
& - FIIER
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i, MR 2 KIE 5wt 27 g v
OB RECE ol MSE L, Bk, 0 &
ME L A Solm, AR ZE REEIB R dolye
M RIERE, 18l 1 vpxebo 2 iG] FA| 3
2 Ql EgEe| U Mifes b TR 5 oItk

a3, #ibe Fele AEA L A4 FAA A
Pe= AeA o2 A APA S BHE, KE, K
$} RO AETA A oA PHA 75H H
%, ov)E 2} A5 o] M2 Al AREHE B
Al A HE DT, o]l st dH Y vE-EE
B3l A= &4 AFA F(reactive oxygen species,
ROS) E-2 A-7-7] (free radicals) S LA 71 A &&=
g ol A A, A, F4, 28 L &7
& 58 22 o7 &
Aol A L= &4
radical (Ov), hydroxyl radical (HO"), hydrogen peroxide
(H02) 5ol 2 g&lA gled, ol & ST L
A1 FH & ARt 2A AV RESHE e o
A golur] f13 b ste] g ol A 2 HHEA
< et oy @ @M EE FR X &
T AW EH Ao JREAERL (lipid
peroxidation) ¥F$-& A o7, A Z W] A EA
B9 w33t M 2o ELE) £ (oxidative
damage) & oF7| 3 FA o ke T2 ¥l |
oo g A ATk

AAENAN F23 himibH =2 Fiikik E42
BLEEE A ste B4R 1 7l5d et 24
2 FEIY ANAE 14 52 Aekg A
HiE{ (chain breaking antioxidants) 2 A& 2}-7]
(lipid radical)¢} WH-&-3lc] o] & kgt B2 g
A7 e Aol i, g oz ol d HiEkik Jid
(preventive antioxidants)©. 2 iRk Ed < o8 7]
2h-g E3to] Bl A9 NAESEE A DA 7]
= ot & 4 A FH7 HAHREZEE
tocopherol, flavone, quercetin®} Y4 vitamin F°] K
3 5o] 9131, olanzapine 2} 34 HiER{L#IQ! BHT,
BHA, TBHQ S| luhss,

£ AP = bt E el ol el e /44
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DPPH free radical 4~ 9| 3’:}?} |} s
A 1231 SOD-1L f=she A8 S 13s
™ # DPPH free radical > 1,1-diphenyl-2-picryl-
hydrazyl (a,a-diphe nyl-f-picryl -hydrazyl, DPPH)9]
22 PRy 302 oo Fue By @
R &4& 7F2 o). DPPH free radicale 2 & EE}/‘”
(deep violet color)& ¥ 11 9l o}, 4 =7} &=
o) ok gle 722 WA Hd ol *—ﬂ’é—%
BA ¥ wheng UEhA B # 2 o o)

A 718 & o] &3l F&3ta 7Hagh AL g o]
EA4 02 AEe 2 Aek A% e Lol T ot
3lo] B A& A= IiEFibi & igo] DPPH free

radical-g 3#¢3l= 58S 4% 520umol 4] 24
Skt Aol A A & ulel ol bt e
B F2EQ BK FE2E(GHGWS)S At =
3 fAbstA F

243 79 L-ascorbic acid®] &A%

o1 U
T8l E2 free radical 27 A4S Y
fEel @ww S BAGS] a7} BE A

o
>
2
"
&
w

L
2
I0a
L o
m{m rlr

WhgolH, R AEatsle &
3R HHAbo] §h-g-87] 9] 8te] 5
2 fRHEo) A 3E = o By JRE AL (lipid
peroxidation, LPO) ¥-g-9| e Foletn & 4 it g
ERE o] AR g 2 W34 o] A at free
radicalo] M| E9h& FAd8tar gl QAA A o] B¥s
Apato| A 448 &3 gt o 24 fatty acid radicalo]
L, 19 A AL 28 ER 2
Hots LH ] vkg& B3to] AMAQ FREAREL
1 (hydroperoxide)& 53"3 ShA| grpases K ol Stel
A ol PR AL 2E9 da4el veS
A sh= MGt E S FEEY] 838 248
A, B E 3R URAE] Linoleic acid S 73 A} ASIA] A
FREER b A7) S A2 A3 e s
& #oK FZE(GHGWS)©] 3 11 5 o] A1 (10 mg/ml)
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63%2] l‘jg‘ A B4 eI o] & oA 3
H el fFx2 & 42 2 hydroxyl radicale] &)} =}
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o k. whabA] i PG i o
740l DNAS 2HH AL oA et
3} 312} super-coil 2 &4 ¥l DNAZE pBR3220] 4
1, o] £ nicking & 4 v FA3FLE HA
GOomM)Z A 2] ¢ the A5t o] & AAEe =
= s Ui Bokdh A3 o2 fmEGhks
Mg A el ohA] -8 th 22 2+2te] nicking &
ol A= el H= A& #Eskyl it (Form
I ; super-coil DNA, Form II ; single -stranded nicked
DNA, Form [[; double-stranded nicked DNA), =53
AEE Asta S 245 0.0 oA 1 mg/ml E5Fol| 4]
TP EARE BEE 5 SISl S
DRI Hh 81 52 2/d Ak AaE ol o) gk DNA &4
= Aslst A, ol & A SHA Yot Ao AL
g9t 2elus 5dold &3k el Aoy
7% Aol 27) dge] /58 Ao /N 5

=,

\*1
>\= —

7

o
of¥

a2 o &

off

Form I-&

olo.

A WA BETEELE s B o el
A GAA ot DA £ HE F AE X
ray, 21913 58] 9 P Ao ARA el A A

7t
Hl*g sl A E3)EHA Q<o of ko] ANkAl DAk
2 (reactive oxygen species, ROS) Bt} 7+2 %
superox1de (O )7} w3 s}, Al W) 9] superoxide
= F 8 njo] EF = 2] o} (mitochondria) B+ ufo] =

2 (microsome), 18] 3L MU =0] AL A7 H
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(670) th3Ete)ers)A] A268 A3E (20054 9Y)

2 A, 2 A 0.2 v 718 hydroxyl radical
S AR AT EAEAN T2 9SS FFs
A Aot o] 23 A & B3kl A xT 2 AT A
Ao AP A £45 doivgn a4 ot
wpeba] B Aol AFS-E IR s #ok S

ZE(GHGWS)©] superoxide radical (02°)S 48% ©]
A A B9 0 B2, superoxide radicaldl] 2|3+ A} X
W &2 4, fREEE bl #eEE dd9 3y
A stelet Al E ) oF28 A WolA o]
3k A 2 F o] 3kl Whol A Al o] 91o] catalase
(CAT), glutathione peroxidase (GPx) 53} Zro] 843
WAAAE o] 71 e T2 84
dismutase-1 (SOD-1) 42 233 Ao} X%,
TEO] RSB E S 2ok F %%(GHGWS)O] =
ALA 9] dBE FEATIAY FA ot FdS vE
Wit

ol/ge] Azt B 3kE ull ImdiHibhHh gl Bk
FZE(GHGWS)2 Al 9] Atz o A 23}
ALy &4 AT Aolgt AaE ™ =3 A

Fl‘

ru\o

2l superoxide

B2 RE A go) A Kkl /lLarst B
e ZHh g Aoz A hE.
&

EFP I E S AR E 3t o] 2 #uk &3}
o] $iE2{L, %22 DPPH radical 27 W3} JeiE
Bl A 23 AFgaksl ¥hg-A|1 2] A8 2 super-
coiled DNAS} B4 A, 024 A, superoxide
dismutase-12] mRNA I 4 B4-& Edlo] A&
AN S 22 4 2E A0

1. #K FZE(GHGWS)& T 2 A & sto
DPPH radical 2] scavenging activities® 7 £3}9 2
W, w5o] mheh 9 E2H 02 A447] AALS U
Wit

2. Bk F2E(GHGWS)2 lipid peroxidati on (fig
HEERE AA et A4S JeERAI T

212

3. 370 FRA A AFo 2 LA E HER
Bl NH-3-& #uk FEE(GHGWS)HA L4 A
st A E BAA

4. A EY FAEAQ DNAS R3sle 92
pBR322EZ i/l 2A 3 A, #oKk &5
(GHGWS)2 DNA9| B4 & oA st= &3V S
At

5. Superoxide anions& A~ A3 E T S #
=(GHGWS)I X S8 A3}, gk AEH 22 9
£ 42 AA S 54E DRSS

6. Bk FZE(GHGWS)©| SOD-1-2 mRNA 43
A LA T = S AstE A3 A9, Ha
FEAAM FEE FUIA Y.

1. Bamen, A. L. : Toxicological and biochemistry of
BHA, BHT. J. Am. Oil Chem. Soc. 1975 ; 52 : 59-
64.

2. Chung, I. M., Kim, K. H and Ahn, J. K. :.
Screening of Korean medicinal and food plants
with antioxidant activity. Kor. J. of Med. Sci. 1998
;6:311-322.

3. Hofeman, D. G. and W. G. Hoekstra. :

against carbon tetrachloride induced lipid

Protein

peroxidation in the rat by dietary vitamin E
selenium and methionine as measured by ethan
evolution. J. Nutr. 1977 ; 107 : 667-670.

4. Yagi, K. : Lipid peroxides and human disease.
Chem. Phys. Lipids. 1987 ;45 : 337.

5. Rohrdanz, E., Bittner, A., Taran-Thi Q. and Kahl,
R. : The effect of quercetin on the mRNA
expression of different antioxidant enzymes in
hepatoma cells. Arch. Toxicol. 2003 ; 77 : 506-
510.

6. RF IR RBEEE A& &AL 1992 :



10.

11.

12.

13.

14.

15.

16.

17.

18.

g 9 19 MBS Bk 228

298-302

TIELE Bhkdst. A2 AFAE 19921 66-109
Fidler 1J. : Review on biologicheterogeneity of
cancer metastasis. Breast Cancer Res. Treat. 1987
;9:17.

FTIFTAAEATATS FHFIAT
MR RS
1980 ; 2(1) : 24.
FES. AEFHRTT. A2 A, 2003

103.

A, AN E, Y, o] BE. Rk Eh.
A& A FE AL 1997 : 3026-3027

. wanol Bl el 43 Bise. &
U?EH St ek A AFERS] = 2003.

FHEZ. BRo] ko] RRNE 2 29
Bt g o v = R S-S St v g}
A HALEES] = 1999.

Gyamfi, M. A., Yonamine M. and Aniya, Y. :

T

st T4 22 AL

Free-radical scavenging action of medicinal herbs
from Ghana : Thonningia sanguinea on
experimentally-induced liver injuries. Gen.
Pharmacol. 1999 ; 32 : 661-667.

Takao, T., Kitatani, F., Watanabe, N., Yagi, A.
and Sakata, K. : A simple screening method for
antioxidants and isolation of several antioxidants
produced by marine bacteria from fish and
shellfish. Biosci. Biotechnol. Biochem. 1994 ; 58 -
1780-1783.

Ohkawa, H., Ohishi, N. and Yagi, K. : Assay for
lipid peroxides animal tissues by thiobarbituric
acid reaction. Analytical Biochem. 1978 ; 95 :
351-358.

Lee, J. C, Kim, H. R, Kim, J. and Jang, Y. S. :
Antioxidant property of ethanol extract of the
stem of Opuntia ficus-indica var. Saboten. J.
Agric. Food Chem. 2002 ; 50 : 6490-6496.

Gotoh, N. and Niki, E. : Rates of interactions of
superoxide with vitamin E, vitamin C and realted

19.

20.

21.

22.

23. ¢

24.

25.

26.

27.

28.

29.

30.

o] HilkL 28l vl g (67D

compound as measured by chemiluminesxence.
Biochem. Biophys. Acta. 1992 ; 1115 : 201-207.
Rohrdanz, E., Obertrifter, B., Ohler, S. and Kahl,
R. : Influence of adriamycin and paraquat on
antioxidant enzyme expression in primary rat.
Arch. Toxicol. 200 ; 74 : 231-237.
ZEEEM R MREEHE. NREEL. A
2 FE 2004 : 200, 394-395, 702.
LBl ERIE AREHIR. AFE A
KA. 1994 : 190-194, 508.
SUEHL, £, AR BRI A&
FAE 1993 : 76.

Hi Bel et B A2 Boglibi
jit. 1987 : 15-17.
Ames, B. N., Cahcart, R., Schwiers, E. and
Hochstein, P. : Uric acid provides an antioxidant
defense in humans against oxidant and radical-
caused aging and cancer. A Hypothesis. Proc.
Natl. Acad. Sci. 1981 ;78 : 6858-6862.
Aruoma, O. 1., Kaur, H. and Halliwell, B. :
Oxygen free radicals and human diease. J. Roy.
Soc. Health. 1991 ; 111 : 172-177.
Bishov, S. j., Masuoka, Y and Kapsalis, J. G. :
Antioxidant effect of spices herbs and
hydrolyzates in freeze dried model system
synergistic action with synthtic antioxidants. J.
Food Proc. Preserv. 1977 ; 1 : 153-159.
Chang, S. S., Biserka, O. M., Olive A. L. and
Huang, C. L. : Natural antioxidants from rosemary
and sage. J. Food Sci. 1977 ;42 : 1102-1107.
Fukuda, Y., Osawa T., Kawagishi, S. and Namiki,
H. : Oxdative stability of foods fried with sesame
oil. N. S. K. G. 1988 ; 38 : 28-30.
Kim, S. W., Kim, E. S. and Kim, Y. S. : Studies
on the polysaccharide extracted from Ganderma
Lucidum. J. Kor. Soc. Food Sci. Natr. 1995 ; 24 :
147-150.
Kim, Y. J., Kim, C. K. and Kwon, Y. J. : Isolation

213



(672)

31.

32.

33.

34.

214

ghete] 8hs] 2] 226 432 (2005 9Y)

of antioxidative components of Perillac semen.
Kor. J. Food Sci. Technol. 1997 ; 29 : 38-44.
Naom, M., Gestetner, B., Bondi, A. and Birk, Y. :
Antioxidantive and antihemolytie of sobean
isoflavones. J. Agric. Food Chem. 1976 ; 24 :
1174-1176.

Lin, C.C,, Wu, S.J., Chang, C. H. and Ng, L. T. :
Antioxidant activity of Cinnamomum cassia.
Phytother. Res. 2003 ; 17 : 726-730.

Wei, Z., Bai, O., Richardson, J. S., Mousseau, D.
D. and Li, X. M. : Olanzapine protects PC12 cells
from oxidative stress induced by hydrogen
peroxide. J. of Neuro. Res. 2003 ;73 : 364-368.
Philip M. : The use of the stable free radical
diphenylricrythydrazyl (DPPH) for estimating
antioxidant. Songklanakarin J. Sci. Technol. 2004

35.

36.

37.

38.

;326:211-219.

Abdalla, A. E and Roozen, J. P. : Effect of plant
extracts on the oxidative stability of sunflower oil
and emulsion. Food Chem. 1999 ; 64 : 323-329.
Hermes, L. M. and Storey, K. B. : Antioxidant
defenses and metabolic depression in a pulmonate
land snail. Am J Physiol. 1995 ; 268 : 1386-1393.
Aritake, K., Wakai, S., Asano, T. and Takakura,
K. : Peroxidation of arachidonic acid and brain
edema. No To Shinkei. 1983 ; 35 : 965-973.
Kryzhanovskii, G. N., Nikushkin, E.V.,
Braslavskii, V. E. and Glebov, R. N. :
Lipoperoxidation in the hyperactive focus of rat
cerebral cortex. Biull Eksp Biol Med. 1980 ; 89 :
14-16.



