SopyIHiCIstBiX] Ml 2134 25 Korean J. Oriental Physiology & Pathology 21(2):462~467, 2007

2 %220 Cisplatin® 2 £4% HE-OC1 344 £33 9}
frelgdd £2ASd vAE 9%

S8 - MHE' - Solaiol - sl . 2847 HHES Hag'. eS8

Protective Effect of Pueraria Radix Extract
on the Cisplatin-induced Cytotoxicity of HEI-OC1 Cells Via Scavenging
of Free Radicals
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The radix of Pueraria thunbergiana BENTHAM (Leguminosae) is traditionally prescribed to attenuate the clinical
manifestations of inner ear dysfunction and various clinical situations including fever, gastrointestinal disorders, skin
problems, migraine headaches, lowering cholesterol and treating chronic alcoholism in Oriental Medicine. In the present
study, we examined the effect of ethanol extract of P. thunbergiana radix (EPR) on cisplatin-mediated HEI-OC1
auditory cell death. In addition, to investigate the protection mechanism of EPR, we examined the effects of EPR on
lipid peroxidation of cisplatin-treated cells and scavenging activity of EPR on free radicals. Treatment of EPR protected
cells from cisplatin and reduced lipid peroxidation in a dose-dependent manner. Furthermore, EPR demonstrated
significant scavenging activity against various free radicals, including superoxide radical, hydroxyl radical, hydrogen
peroxide, and DPPH radical. These results indicate that EPR protects cisplatin-induced damages of HEI-OC1 cells
through inhibition of lipid peroxidation and augmenting scavenging activities against free radials.
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22 FEE0] Cisplatin®E 4% HELOCI FZAZHES fEigiid 2Asd vXle 9

AAZES AR ol A2fE FE8ke B4 AlSEH 1
FAEQ AAHl] gdled  o]RoiZTE. F4& AlLES
superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPX), D-T diaphorase, ¥ glutathione & §2 Al
2% So] ¢y YT, SikE ok AEe A2 3RS
&4, sulfhydryl-8H% 5409 EY 3} AFIAU, 74 ©eido)
g 2 Yo7 = ROSE E&YS e AATCEN &
13} 2HEE A BTl E3], CATE IKIBlea (H0,) AAHo
Va GEQl §40] SEA Al SHOERE MZE B
BB M EQ apoptosisE A Y.
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T OB ZEEN dsplatin® HEI-OC1 AlZo] thsh
NEZEHE MIT  (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazolium bromide, Sigma, USA) assay™*® 0|23l HZ 4
£8& Z33IYTt HELOC1 A& 24-well plate®] Z} welld
4x10" M ZE BF3INCE AZE mieiolA 24 AT S0t o
31 A71 &, 0.1 %9 dimethylsulfoxide (DMSO, Junsei, Japan)o]
0! 2 OB REE (5, 10, 50, 100, 200 pg/ml)2 AE T
o Z8]11 0.1 % DMSOE tiETol H7IsIct. o1 &t vl
&} Al 2= PBSE E4818t MTT 89 300 ulE Zt wellol H71ole]
47} E0F sl DMSO (200 u)E Ariskd 314171
formazan 289 EZT = 9%6-well plateE2 01F3KA, 540 nm T}
Q) ELISA analyser (Spectra MAX 250, Molecular Devices Co,,
USA)E 0|85} 58319820 1mM N-acetyl-cystein 2FSTH
ZTO R ARSI 22 Vg FEE(, 5, 10, 50, 100, 200
ng/ml)2 cisplatin (10 pMyE A2l57] 1417 BARIS &, AIE

9] YEEE MIT assay PH2E SFBIRTH

X2 FRS1= thiobarbituric acid (TBA) 2R of Qs &8
SIFCt 22THE ESE cell lysate 80 plol 81 % sodium
dodecyl sulfate 20 & @1 1087} BISAI] & 20 % acetic acid
(pH 3.5) 150 ul, 0.8 % TBA ( in 0.05 N NaOH) 150 pl& Rl
Z E3ISH & 1417 BQF 71E5KHEL.  n-buthanol-pyridine(1:3)
1 ml F715k Foll 15000 x gollA] 58271 A4 BEEldle] A5
9] EE5E = 532 nm oA FESINTE AR GHES
thiobarbituric acid reactive substance (TBARS)E &F3IH2MH,
malonedialdehyde nmole/mg proten®Z FAIGIH M 1 mM
N-acetyl-cystein® FHHETLE AMSSIN

5. @itk aAs 5
1) Superoxide radical 2HE &3

ZZ oEE ZF&BY  superoxide radical AHSE
Beauchamp®} Fridovich 9 &g Wy ALE3INTh
xanthine/xanthine oxidase system®] 2§4&JSl= superoxide
radicalg A 5k= BT nitroblue tetrazolium (NBT) 44 &
TE E£H3KIC) Superoxide radical 2HE2 9%6well plateoi]
AJEE 10 pl, 10 mM xanthine 45 ul, 1 mM NBT 45 ul, 0.05
mM EDTA (in 50mM potassium phosphate buffer (KPB)
(pH8.0)) 10 ul, 0.5 unit/ml xanthine oxidaseE 10 yl €L 37 T
ollA] 302 B9t 8184171 & 560 nmollA] EHE (Spectra Max
2B0)E ST $AIE the 4ol Aol LESITE

2AE(%) = [(AD - A1/A0)]x100

Al - d8izol E38T

AQ: CHETO| 2T (A S CHM 50 mM KPB (pH 7418 ©2 429 835%)
100 pg/ml butylated hydroxy toluene (BHT) & %A CHEZOZ A}

2) Hydrogen peroxide &M% &8
Z oetE FEE9Y hydrogen peroxide A~AES Gulcin
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o YHPg AZBIUTE. AASS 96 well plated] 2t A|EIN
500 ul, 40mM hydrogen peroxide 500 ulE ¥ & 37 CojjA]
108 &¢ gk8AIZ] & 230 nmoll4] EBEE FFol U &
Alof] 95k} /EESI%ch
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2AB(%) = [(AD - Al/A0)]x100

A): ThZETY 2T (ME SN Y 50 mM KPB (pH TAE 2 dR
Al : MElP0) B3R

100 pg/m butylated hydroxy toluene (BHT) & UM CHEZOZ AIBSIQIL

2235

3) Hydroxyl radical 2AE &5

Fenton reactionofl 9J8] hydroxy radicalS 7HAZ U=
2-deoxy-D-ribose”} E315HA] TBAZEE] TBARE M4 dhe=
S 012519381, 2-Deoxy-2-ribose (200 pL, 2.8 mM)ol 500
18 AF, 200 uM FeClz 200 pL, 104 mM EDTA (1:1 v/v) 200
ul, 1.0 mM >0, 200 ul, 1.0 mM ascorbic acid 200 pl& €1,
37 ColAl 1417} ¥1EA17] & 05 % thiobarbituric acid (in 10 %
trichloroacetic acid) 1.5 ml#} 100 ColA] 158237 BFSAIA 532

oA EEEE SHBIRCL
SAE(%) = [(AD - Al/AD)]x100

ﬁ? ? gggg g;zg (AR S CHAL 20 MM KPB (pH
100 ug/ml butylated hydroxy toluene (BHT) & &4 IZZo= AFBSIRILH
4) DPPH 22 275 &8

Blosi® E0] 7|45} DPP
Sigma, USA) #hHE <
96-well plated] sEHE HErEo]
BIS 0.05 mME 3]438F DPPH
+ 9FEA171 & 517 nmollA]

AAE(%) = [(AD - A1/A0)]x100

AO: DIETY BEE (AR N CHA HEtSs Ye ZRo 5385)
M AEZO BB
100 ug/ml butylated hydroxy toluene (BHT) & &4
6. HERIEY EARY

AP S 33) uiEGION, e A
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FFA AT HAEFY BHFXE Student’s t-testE FAH
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EAZE I8 SPSS
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ol
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100 pg/ml STolA = AIE EE0| FAT A0I1E HEE &
PR2LL, 200 ug/ml SEE B2 oS FEENIT AZ 8

Ego] RIS ZAsid NEEHES
O 4 dueg FEE9 H 2 gtz
SAE AES 100 yg/ml PITRS] SEolA] =3It Fig. 1).
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Fig. 1. Cytotoxicity of the ethanol extract of steamed roots of P.
thunbergiana radix (EPR) on HEI-OCI cells. Celis were pretreated with
various concentrations of EPR for 24 h and cell viability was determined by the
MTT assay, Data are mean=SE. in triplicate. *P<0.05 when compared with control
group.

2. 4 oEtE FEEY cisplatin A EZSH A &3
Cisplating A2¢t HEI-OC1 HZ} AlZo] 22 &g &&
29 H3aie FAB 98ld, HEL-OC1 AlZoll cisplatin
(10 uMyE ATl oF ¥ 147 5 e sE9] 22 ollE F&
E(5-100 pg/mlE XTI F 24417 & MIT HOE AZ 8
S TARKACE Fig. 29 Z0] displatin ©5& A9 AH2E
EE2 R0l HIUSIY 53.7 %2 ZASHHM, 22 dEs
= X sE JEHOE Mz BES0] &6l 5 1
g/ml OIJAM BBl E FAA Nz BEE 5718 388 & 3
ATt (p<0.05). EF], 100 ug/ml HSITAME 920 %) HS 44
HRom, oH thEx7Ql 1mM NAC ATl 664 %S H]
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Fig. 2. Protective effect of the ethanol extract of EPR on
cisplatin-induced cytotoxicity. Prefreatment of EPR resulied in increase of
HEI-OC1 viability after cisplatin treatment. Cells were preincubated with the
indicated doses of EPR for 1 h prior to the addition of cisplatin and further
maintained for 24 h Data are meanSE. in triplicate. *P(0.05 when compared with
cisplatin-treated group. NAC, 1 mM of N-acetyi cystein.
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U FEE0] Cisplatin® Z 4% HELOCL BZAZH S REIEZ 2454 rIXE S8

Cisplatinoll 98t HEI-OC1 A 29] X & F4Hslol thgt 2
ErE ZEEY §HE RABP] 31 cisplatin (10 1M) 2]
WL 22 AES F2E (5100 ng/ml)S A2 & -
AStEdE SFOICHFig. 3). 22 dEE FEE ME 01
g/ml 0149 ZLolA] BT YEFOE cisplatino]l 25+ A&
AISLE ARIGIACH (p<0.05). 100 pg/ml AP FAME 774 %2
AR ES AR 2, 1 mM NAC M 60.0 %<} v aslo] a3t
F g XNAIMIFE AMAIZITE

Inhihition of MDA (%)

EPR(ng/mh)0 5 10 50 100 NAC

Cisplatin 10 pM

Fig. 3. Inhibitory effect of the ethanol extract of EPR on lipid
peroxidation by cisplatin in HEI-OC1 cells. Cells were preincubated with
various doses of EPR for 1 h prior to the addition of cisplatin and further
maintained for 24 h. Data are mean+S.E. in triplicate. *P<0.05 when compared with
cisplatin-treated group. NAC, 1 mM of N-acetyl cystein.

4. 42 dEtE REEY 44k 2As

Table 10l 2 ol&tE FEF0| St superoxide radical,
hydrogen peroxide, hydroxyl radical, DPPH |SZI2iIZ ~HS
of tigt ZUE VERIth 42 oEke FEE9 AZFQ
superoxide radical 27152 nitroblue tetrazolium (NBT) 484
HENE ST 22 B FEE (5100 pg/m) S ST
OQEACE ET Hlwsk] [t £F9  superoxide
radical 2AEE LERS OH(p<0.05), 5, 10, 50, 100 pg/ml X2
oA Z¥ZY 381 %, 524 %, 595 %, 786 %) superoxide
radical 2ASE HEY £ AU EF] 42 oletg FEE
100 ng/ml &9 superoxide radical 4~HE2 100 pg/ml BHT
(16.7 %)oll vlasio] 48 014k =A LERITH

22 ol E FEE9 ZFAQ] hydrogen peroxide A%
2 Guleind] WE?g 0]83I9r). 2T oY £EE (5100 1
g/ml)2 R H|h FAE S hydrogen peroxide ~2HEES
VERY O™ 5, 10, 50, 100 pg/ml RAEZolA) 222 18,6 %, 37.0
%, 621 %, 832 %E S& AEFOE BUISIATHp<0.05). T
oletg FEE 100 ug/m& hydrogen peroxide 2A5S BHT
(100 ng/mh2] 45.0 % Zrt 2B T EUTH

22 detE FEE A™AQ! hydroxyl radical 2H 5L
TBARE 44 FE¥Z ZF3AC 22 detg 2&E (5100
ug/ml2 8% JEFOE R HlAsK] FYT +=FI)
hydroxyl radical 27458 VERA QM (p<0.05), 100 pg/ml Mz
TOlAE 532 % BE hydroxyl radical 2A5S TEE 4= )
Rt 22 olrg FEE 100 pg/ml 5T hydroxyl radical

2A52 100 pg/ml BHT(33.9 %)oll H1Z3H o &2 AASE
VIERATT.

2 EE FEE (5-100 pg/mhS 5% JEHOE YR
ool Hlalsle] /gt &9 AFHQ DPPH &4 E Eik= L
ERNo], 22 g F&E 5, 10, 50, 100 ug/ml AEIF oA
27y thz2 ol B3 14.0 %, 32.3 %, 423 %, 68.0 %E hEZo
HIT51 50 ng/ml SsEol4olA] /AT £E9 ~HSE LEL
HCHp<0.05). Z2 EtE FEE 100 ng/me DPPH £AE2
BHT (100 nug/ml2] 65.8 %<} BI=BIRAC)

Table 1. Scavenging activity of the ethanol extract of P. thunbergiana
radix (EPR) against superoxide radical, hydrogen peroxide, hydroxyl
radical and DPPH.

Superoxide Hydrogen Hydroxyl DPPH
Concentration radical peroxide radical scavenging
(ng/mh scavenging scavenging scavenging acihity (%)
activity (%) activity (%) activity (%) o

0 0.0+2.00 01201 0.0£1.0 0020

5 38.15.1* 186+0.4* 18907 14021

EPR 10 524£58* 370+19° 221204 323+145
50 59558 62.1£4.2* 26.1£0.44* 42.3+1.45*
100 78629 832+26" 532+0.54* 68.0£1.73*

BHT 100 16.71.0% 45056 339+06" £5.8+1.8"

*P{0.05 when compared with control group
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2 AFolA] cisplatind] 2]8 HEI-OCL A ZEH0] the 2
et

FEEY BIaNE BEE & YUk HEFOCL Al
ollA41 10 M cisplatin®] MEZH 2 tHETS] 53.6 % +FOF
EES A48, 42 oz FEES 55 JEHSF
cisplatin A ZHH S AASI] 100 pg/ml B AolTe BEE
2 920 %7K E718199C) Cisplating DNA cross-linking agent
Z Sta HolA 48 # ojet A AEHAE "o
2ol AZHIL Q= YA F shiolth. I I5TY
cisplatin F0i&= &7 AZMZE ¥ Tt ohE}, 44 [EMZ
(sensory hair cells) M| HBHIETRY (stria vascularis)@} XX
AIZE (supporting cel)9] Bl PEkg Fof WHo19] &g 7
UBICF, T2t cisplatin®] Wo] 417182 olA7IA] BEksl
Al BF5IA AR et B cisplatind] 844149 FEIEIIZ S

oy

0

=
2 AZIISIEZ Y FAo st H2ol THg Az W Z3)
2 FOZA BH S UEMIDIT SiTiY. B2 o
TollA] a-tocopherol, glutathione, glutathione monoethyl ester,
sodium  thiosulfate,  diethyldithiocarbamate, fosfomycin,
WR-2721, ¥ lipoic acid §%**1} 2 shiIziA e} feleiiz
HA Ee oA EZE0] cisplatindll 28} 0154 S MBI
B YTt ool 2 dAFolA = HE-OCL Al Zof cisplating
FosINe W R HIWA] 38) ol S8 (AAEE
FEERCH, 22 olthe FEE9) Al 95l 5% J&H
O GHHUCH, S5 100 ug/ml HEIZIAE 774 %S O
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|83 - AT - Edibol - Y2 - 48k

Aes #ad & At oSt 22 dge FE29 AdH
A¥sk oA 34 cisplatino]l 98t MEEYE Yoloks g 2
87179 shig FEHrt

wol 22 e FEEL in vitro cellfree systemolA| &
212IE]2Q]  superoxide radical, hydroxyl radical, DPPHS}
hydrogen peroxide E& X5 AMAsE 7Is€ g +
U Superoxide radicalEs &0 al A ZEW T EZE=g]0}
oA BYEEE AIRER ] AL sht T EolA] ZEolAl=
EAZA 01 A Bdye At iigde 2 st Adi
Atglel AlFE o g HEg vl ¥ut ot AdsE ZHAIR:
91 hydroxyl radical®] AFEEo| H7I%T T, Superoxide
radical superoxide dismutaseo] 93 hydrogen peroxideZ &
3l0] 715381 hydrogen peroxide™ =&0]20]Lt UVO] 3l
hydroxyl radicalS 4§4F8} 4= QUC}. Hydroxyl radical2 & Al
2 ENEA 7HE wkgEo] s gy A E QAo Zta 2
EHOE FE radical 2 LEA AT, 22 olEtg FEE A
%% 5 pg/ml W3 superoxide radical, hydrogen peroxide, &
hydroxyl radical 59 ReIEiIZE AT vlasid 76k
A AAsKE ZWUE VERITE Hydrogen peroxides ASEE
Hi240] Z7] @AY hydroxyl radical2 A3 7158 EEE
EH S 7K 2Rzt & 4 F. whEkd hydrogen
peroxide #7} oliE} hydroxyl radical®] £2HEE Mz Skt
3l 2hg & e 5% ggolgt g & Urk

DPPH 212 &A% S 50 pg/ml 02004 tl &) H]
B FASHA S7ISH ASE Hot 22 olthE FEE] cisplatin
9 HEFOCIMZ E4oll thet B3 G3k= 72l 2itdE AIAE
B3 AR oIS A0 BRAo] Qg ALE EAEn: 22
9 FQ HEOFE isoflavone@! puerarine, puerarinxyloside,
daidzein, daidzine I} B-sitosterol , stigmasterolo] Z &= o] Q1
= Aoy Baggen®, tiE @FolAl puerarined} daidzine
9] BFEA gl B HATKD. 22 oleig FEE9| |/
2tz o5 9 NEIRIE 24 g3k ol TEEE 9
3 S FYPC) 01 BE FHERY &48A, anet A
g71"0) gt 25 AT cisplatin 22 0154 EZo 9%
ol €48 i, Eske 249 7hdd 788 BEE A3
g 4= lezlzt W

4 £
HELOC1 HZol4 B olerg £EEQ cisplatinol] 2]
AZHirE Y ARG superoxide radical, hydroxyl

radical, hydrogen peroxide, DPPH 2z 89 £HSE ZAL
sl Thed Ze ZAE dioh Z2 Jdue FEE2
cisplatinol] 13+ HEI-OC1 AZ9| AZEHE FsiA A
= EHE VEMITHp<0.05). Egl ZZ JdEE FEE2
cisplatinol] 913+ A EQ] AAIKIS EE Ao Fe
o129l superoxide radical, hydroxyl radical, DPPH®}
hydrogen peroxide 5& X5 FMASIRCE o1& 2=

22 olrg A& 80] A} A 7153 AEH!

welzt

Uz AlA U2 E61 cisplatinol] ]Sk HEIFOC1 M 29] AlE
E4e dAg & ASE AAIGHL AT
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