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Effects of Taeumin Chungsimyonjatang on the Cerebral neurons
injured by Hydrogen Peroxide
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1. Purpose :
The purpose of this study was to determine the effects of Chungsimyonjatang on the cerebral

neurons injured by hydrogen peroxide(H.0,).

2. Methods :
I observed cell viability in mouse cerebral neurons exposed to hydrogen peroxide by NR assay
and MTT assay and determined lipid peroxidation and amounts of LDH release in mouse
cerebral neurons exposed to hydrogen peroxide.
After administration of Chungsimyonjatang water extracts, | observed significant changes of cell
viability, lipid peroxidation and amounts of LDH release in mouse cerebral neurons exposed to

hydrogen peroxide.
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3. Results :
Hydrogen peroxide showed neurotoxicity.
Cell viability in mouse cerebral neurons exposed to hydrogen peroxide decreased in NR assay
and MTT assay.
Lipid peroxidation and amounts of LDH release in mouse cerebral neurons exposed to hydrogen
peroxide increased.

Chungsimyeunjatang was very effective in blocking hydrogen peroxide-induced neurotoxicity.
Keywords : Chungsimyeunjatang, hydrogen peroxide, cell viability
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&< Aesld hydrogen peroxideZt ®ld tiHAAME mlAe QS ZABIHS®  hydrogen
peroxide®] S4& ol i PAAxR J&S AR

3. dat 9 HE

425719 hydrogen peroxide® NR assay9t MTT assayol 93t MEAZEE ZAAAR lipid
peroxidation® %7} ¥ LDHY¥S S7tol ost] A7 wjgd diHAZA 2o =4 & vebdnt.

HLETFHE hydrogen peroxide®] 2HshA &Adol tigt A= diste] lipid peroxidation® Z+4dl
o8 a0E HY HLETHS hydrogen peroxided AHslA &Adel] 2@t AA =4l tisled LDHY
o] el fo3t Z9E ¥

o|4e] A2 Ho} hydrogen peroxidex AF el Felgt di=AZMEol| AbstA &ol] ot AA=A
< Jepd oy i#%LETFiBo) hydrogen peroxide®t 22 AtAalg7]9] Absld £A4to) tigh wWold] gl
Aoz Algdd
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FEE(1837-1900)0] o8 #AE mEBHES
71Ze] #E mEYE 2ol 7 mEY Bkl
e HES ATstn oA Hiftel oj2e] I s}
A7t MEA F7sn lenl S8 oy HisE
N2e BEAECS 328 w1 )

EEEE  TRRSBUERT - BRI KRAL
ARG 53 71A0] EisE Bk & B K
£ 53 tEo] Mzl £33 ?1 sigonz,
KEEAC] QlolA GEES AA] BEAHTG AgS e
o Hgol 42 & 5] 94 @7 BadM K
BAS 3% wHgo] 71 yux AHF ANY
KBAL B #)2o vl FElse) Ao ZHaly) 4
$ BEY ZES 7R ddn 2 4 g 42
of THEBHET, £ ARA BREd dEdoes
ALE T Qe FHLETFBel AR 2 FEl)
Ha figold HBme AFL AT Fkdih
& AAAQ W RES 2Pk 8o glon
2 FEige] W) AH2E & glodle) Wuslo) B
AgL AAsh I

WOEFB He3d el Ve e, Fit
W MR S E% PR &% BEE ST
B0 LR, IEERE, fEN RS ES Bn
B R 52, e LEE R BtER ST
Agddm sigth 281 FAAR G e A
2 212 4% oETgel LaEml vl
' g4ge. 2¥e waved yidex 132, o

gu #® s freds 1S 2ag o YA
2 A A Eel tiet HAPE D= gl

oo Azke i LEFH HABA XA dhaf F
HAHoz ojufdt L& stexd e H¥H A7
7t gasithe A4 o, o] THESH] g AT
o d#tez HLETHOl hydrogen peroxide
(H202, Sigma)ell ZHo] &4d HalZAM ol
ol HolAnE A fdd AAE I
of B3she ulo|t},

II. \E# & ik
1. # %

e M

A Kgl BT 82 ICR A% 4F 3¢
37237 d5d AAE EHsHH.

2) B M

Prescription contents of Chungsimyeunjatang
per pack

2% % EE ¥ EH(g)
EFRH Semen Nelumbinis 8.0
%8 Rhizoma Dioscoreae 8.0
FRES Radix Asparagi 40
E IRES Radix Ophiopogonis 4.0
EiE Radix Polygalae 4.0
AE# Rhizoma Acori Graminei 4.0
ReRL Semen Zizyphi Spinosae 40
fRiER Arillus Longnae 4.0
WFL Semen Biotae 40
O Radix Scutellariae 4.0
RET Semen Raphani 4.0
4 Flos Chrysanthemi 2.0
Total amount 54.0
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A ol AMRE BHE RILAGHER @hmEol
N AT T BEsld g, gHe =l
gatdon, 1 (e 2 18 sEe oy 2o

2.F &

1) kel A

WOHTE 38 ¥ oRd 1892 FHTe A
A EeAIe Y1 HENE Kt 24 B
AHTT F 3.000rpmolM 2087 d4lEestn 3|
ANF $5712 Y 55T F SR &
kel 242 45.57g9) 22 A8 g 4t

2) #a B

A HeEgol AHE3 kA2 hydrogen peroxide
(H20.. Sigma)2A &z} 100mM 10mM, 1mM
o} AAAg ubSo] Yyt HIG T |WE DY
A o2 4 AREAY Hed ¥ Y
ERiol Aotetd Abgskct

3) HEARLSE

AIFEMIRS) #21E Michikawa SV %)
e} Algslact. & AF 1-39€ AN Az
o 23Ag 0.25% trypsinel ¥ phosphate
buffered saline(PBS)2.2 A3 & 36T, 5%
COx/95% air2 ZAHE ¥27] oM st}
ER 48 ¥ 10% fetal bovine serum(FBS,
Gibco)ol ¥#¥ Eagle’s minimum essential
medium(EMEM, Gibco)22 33] 413 % Pasteur
dzlog AEE FYAAd Eeld A¥xse
Poly-L-lysine(Sigma) 22 A2l¥ 96-multiwell
ol 3x10%ells/welle] B2 HEES BFsigct 2
9 A¥e 3Y Aoz N2$ EEgos wiks)

of 200 79 O hE i A M) ALESIAT)

4) BFEEBE X2

BEFamErt 429 Xigismne olxle
< AEsP) st A EEI MEEmsS
0.6%-D glucose?t &8 MEMOoZ 33 A3
th2 5-404M hydrogen peroxide’} ¥&¥ K
A 2-12412F 5 A 3 sl

b) bt A PIEMR BE

(1) ELEHE M

D NR &

Neutral  red(NR,  Sinma)9 &R
Borenfreud$t Puerner(1984)'2'e] #hilol} witc}.
% o2 RES hydrogen peroxide(H:02)E 2]
¢ BE  MREIE  phosphate  buffered
saline(PBS)22 33 A3 F A Az
5mg/mle] NR< welld HEBER sMsld Yo
oS 3R F< 37T, 5% CO2 24¥E FH70
A st 2% 98 ¥ PBSZ 33 A¥ %
1% formalin®& 3Ast2 1% glacial acetic
acid2 A o3 spectrophotometer2 540nm
A FB=E A d22 e AEsich

@ MTT %

MTT-3-(4,5-dimethylthiazol-2-y}1)-2,5-diph
-enyltetrazolium  bromide(Sigma) &2
Mosmann'”¢] el dJaigrt. mEamzt 3
A S Aeld EE WEMIEES PBSE 33 A3
¢ ¥ A AzP 50mg/mle MTTE well? 3
FBES M3l o] 37C, 5% CO2 ZA™
A7l sl E#® 98 ¥ dimethyl-
sulfoxide(DMSO, Merk)& A2l@ tg spectro-
photometer2 503nmel+ §3=E& 4 F Uz
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T i dEsid

® LDH ##®

LDHE49 Z&Ae ¥ys" Takahashi ¥
(1987) el oJslqd PRt = LDH
kit(Atron lab, Japan)® &4714< 1 0mlE A
7 10cm? 7RI ¥ F o7l HAQ) sE
< Wol & £§% o3 37TolN 1087 uheAR
o 102 F g4ubg FAA 3 0mlE Yol &
¥ 570nmolM FE=E Zsld dzvH fEk
HAEIA,

@ Lipid peroxidation &#&

Lipid peroxidation2 hydrogen peroxidet
HOEFS Mte AT 5% A ki
£Hfnel  Axdn AEasd e TBARS
(thiobarbituric acid reactive substances)& &
A3 HAeg oo 12NH.S0:% 10% phos-
photungstic acid® 27 2.0ml%t 0.3mlE ¥x
108 ¢ ¥sAFd. wg #48 F TBAS
1.0mlE 7k ¥ 90%elA 141ZF Bt 71dd o
%+ ¥Z % n-butanol® AH2d}At}. n-butanol
Aelgs $ 9z ol AAF t 553nmel
A B3l o8 FH st

6) #at &i2

ER #Rd ¥ #o4d9 ¥ ANOVA ¥

o] Tukey-Kramer multiple comparison testl
ot en pgtol 0.05 ol&kl AT Fo3 Aoz
[yil=g

III. 8] & B R
1. MRAmES BHNR

1) #EiREHFE ST

(1) MTT 8

EFamEr} 2 Kiginsaie vxe 28
#2317l A8k hydrogen peroxide(Hz202)7} 5
Ar 40u«M 7Hx19 Ztzte] BER FFE EEH
olx 3217t 5ot %% ¥ hydrogen peroxided]
BHHRE MTT assayol olod WD #% 5
#M hydrogen peroxide Mol A9 Y=
&o] dZT(100%)° Hlslq 88.1%2 uepiet.
a3y 10p¢M 9 HeoMe 78.5%= o2y ot
4 A veidth £33 203 404M  hydrogen
peroxideE A2 ZAF ol9 AHEEL 774
55.6(p€0.05)2 26.7%(p{0.01)2 =T s
o 2% foatA RA Yebtch(Table 1)

Table 1. Absorbance(% of control) at
570nm wavelength for the MTT
assay on hydrogen peroxide(H202)
in cultured mouse cerebral neurons

MTT Decrease of cell
HOx p M ) -
absorbance(570nm) viability(%)

0 1.35+0.18 -

5 1.19+0.15 11.9

10 1.06+0.09 215

20 0.75+0.07 * 44

40 036+0.04 * 733

Cultured mouse cerebral neurons were treated with
various concentrations of hydrogen peroxide for 3
hours. The values are the mean*SE for 6
experiments. Significant differences from the control

are marked with asterisks. *p¢0.05: **p(0.01
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Hydrogen peroxideZt A1Ztol]l ube} 22 Khdid
Sl oxe eSS @RSl dskd MCv
(midpoint  cytotoxicity value)# 20xM
hydrogen peroxide H=9] sEaikolA KASid#a
Be Ztz 1~4A12F &< ERd F Axe] &S
S MTT assayol st dlz223} fha #HAS
BEOIAZL BEReME dEF(100%) Hlsid
79.6%2 MIEFES BHch E£3 24|17 s
dolMe 71.2%8 iz Hlsd i e A
Z&E Uehyon 3AIRF ERelM e dixFe )3}
o 56.3%(P(0.05)9 AEE&S, 47t el A
AN 41.8%(p(0.01)9] AE&S &4z Jepdh
(Table 2).

Table 2. Time-response relationship of
hydrogen peroxide(H;02) by MTT
assay in cultured mouse cerebral

neurons

HO, MTT absorbance(570nm)

(uM) 1hr 2hr 3hr 4hr

0 162017 156+013| 1.51£0.12 | 1.58£0.14

20 1.29+015| 1.11£012 | 0.85£0.08*| 0.66 £ 0.04**

Cultured mouse cerebral neurons were treated with
20#M hydrogen peroxide for various time intervals.

The values are the meanXSE for 6 experiments. -

Significant differences from the control are marked
with asterisks. *p(0.05: **p{0.01

2) NR &8
R Pl KISTEMINE Ca®*. Mg freedd
Hank's balanced salt solution (HBSS.

Gibco)22 33 HA& ¥ hydrogen peroxide
(H202)7} 10914 80pxM 9 iz ztzt 3

ERgolA 3R HEES g ole H¥E AR
R 10pM o AeolA Ao YEEL HET
(100%) M5l 75.2%2 Jebwen] 20uM 9
HelMe 68.2%2 Jepdd  E£d 40uM
hydrogen peroxidedlX& 51.0%(p<0.05)2, 80
M hydrogen peroxidedlME 31.2% (p€
0.01)& Jetych(Table 3).

Table 3. Absorbance(% of control) at
540nm wavelength for the NR

assay on hydrogen peroxide
(H202)  in  cultured mouse
cerebral neurons
HO M ) NR Dec.rea.s? of cell
absorbance(540nm) viability(%)

0 157+0.16 -

10 1.18£0.12 248

20 1.07£0.11 318

40 0.80£0.07 * 49.0

80 049£0.03 ** 68.8

Cultured mouse cerebral neurons were grown in
media containing various concentrations of hydrogen
peroxide for 3 hours. The values represent the mean
+SE for 6 experiments. Significant differences from
the control are marked with asterisks. °*p<0.05:

**p(0.01

Hydrogen peroxide7} &aEpsfijol whe} Kl
Bao] olxle $EE WA Hstld MCV
(midpoint cytotoxicity value)@adl 40uxM
hydrogen peroxide BEAA 1~4A17 F 15
#Y T 2t AER HREY YEES HET KR
1217 2 2712 sEakel & dlZ22(100%) ¢ ¥l st
o 24z} 87.5, 76.8%% Velwon 34177} 44]
Zhole Ztzt 58.5(p¢0.01). 31.5% (p{0.05)Z
UeldtHTable 4).
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Table 4. Time-response relationship of
hydrogen peroxide(H202) by NR
assay in cultured mouse cerebral
neurons

NR absorbance(540nm)
1hr 2hr 3hr 4hr
0 1.84£0.18(1.81£0.13|{1.76 +0.15| 1.78 £0.12
40  [1.61%0.14(1.39£0.16( 1.03+0.09* | 056+0.06*

HO{uM)

Cultured mouse cerebral neurons were incubated
with 40uM hydrogen peroxide for various time
intervals. The values represent the mean*SE for 6
experiments. Significant differences from the control
are marked with asterisks. *p<0.05: **p(0.01

2. BHHYO| BR
1) DH =&

(1) hydrogen peroxide(H202)2| &8

Hydgen peroxideig@Eel @& LDH A4%:E
A3t7] 98k hydrogen peroxide’t 10-60M 7}
Ao @ER Ztzt 23d EEpolM KGR

2 M B A F oAnmEgiE 39

LDHYS ulza% ft# dEstdoh 2 #% 10«
M hydrogen peroxide MeldlMe thxd 100%
(16.4x1.5)0l vlgtd 111.0% (18.2+2.0)2 Y
Ebgct. =@ 15, 30, 60u4M hydrogen
peroxide MeldlMe 247t dizzol sl 137.8
(22.6%2.8), 153.7(25.2%3.1). 213.4%(35.0
£3.6)(p€0.01)2 Jeldtt. LDHEAZXS MCV
#2 30¢#M hydrogen peroxide®] HglellA e}
WchTable 5).

Table b. Dose-dependency of hydrogen
peroxide(H202) on LDH activity in
cultured mouse cerebral neurons.

HOfeM) | 0 | 10 | 15 | 30 | 60

amounts of |164+* {182+ [22.6+ [25.2+ 1350
LDH Release | 1.5 20 [ 28* |31 | 36"

Cultures were exposed to 10, 15, 30 and 60u«M
hydrogen peroxide for 3 hours. respectively. Amount
of LDH release was represented as % of control, and
measured at wavelength of 570nm. The results

indicate the mean*SE(n=6). **p<0.01

Table 6. Dose-response relationship of Chungsimyeunjatang for its neuroprotective effect
on hydrogen peroxide (H:02) in LDH release.

amounts of LDH Release
HxOx( M) concentration of Chungsimyeunjatang( # g/ml)
0 15 30 60 120
0 147%18 13.2£15 146%13 137%£19 152*16
30 388%25 324220 30217 25516 24914

Cultured mouse cerebral neurons were treated with Chungsimyeunjatang. Cultures were preincubated with
15, 30. 60 and 120uzg/mi Chungsimyeunjatang for 3 hours, respectively. After then. cultures were exposed
to 30#M hydrogen peroxide for 3 hours. LDH release was measured at wavelength of 570nm. The values
are the mean2SE for 6 experiments. Asterisks indicate the significant differences between groups. *p{0.05
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(2) BLEFHY YR

R Kbl i3t hydrogen peroxide
(Ho02) 9] A3t &43el] QlolM L FHS PR
2 LDHEA=ZWA ##As7] Hskd hyd-
rogen peroxide®] MCV@&<Ql 304M hydrogen
peroxidei@E oM 3AI1ZE Bt =&A1717] 3AI A
o 15-120pg/ml iHLEFHO] 242t T8E g
elA HAeF F ol FEHKRE FMEIHAUCT
3 #% 30#uM hydrogen peroxide®tg A2l
744 dET 14.7%1 .89 vjgld 38.8+2.58 1}
et e 15pg/ml #HOETFEH AHPdMe
2T 13.2£1.50) vlsld 32.4+2.0082 e
o E3 30ug/ml HLETFH Ao dojMe o
ZF 14.6%1.39) H3lq 30.2x1.72 Jelge
o, 60pg/ml HLEFHY AHelMde dizF
13.7+1.99] Hlgld 25.5%1.628 Uelden &
3 120pg/ml HLEFHS AdMe 2P
15.2+1.69] ®¥l8ld 24.9%1.4(P(0.05)2 hyd-
rogen peroxide?re] Aol wlal] {of3tA il
&t h(Table 6).

3) Lipid peroxidation &8

(1) hydrogen peroxide(H202)2| /&

peroxide#®&ol =&  lipid
peroxidation® Z3st7] #sld hydrogen per-
oxideZ} 10-100¢M 71x19] g2 ztzt E3e sz
ol KESHEABE 3A1 5 A2 F A¥
o] HEET dETH i #EEsid. o KR
hydrogen peroxideE Aelatz] @& F(HZF)o
Me TBARS7} 23.4+3.4pmol/10°cells 2 VrEb:t
. 284 104M hydrogen peroxideE 22l&
A% TBARS7} 25.8%3.7 pmol/10°%ells2 Y&t
U #ndEs HAe dxded vlsld  10.3%2

Hydrogen

yeldth ®£¢ 25, 50 9 100#4M hydrogen
peroxide X2le| 7% TBARS7} 27t 33.1%4.2,
36.7+4.9. 56.7%5.6pmol/10%ells (p(0.01)2
Uehsith  old] oigdt @mmEHE Hoe 415,
56.8, 142.3%% 247} Jepton| @iEAE Wb
o] MCV#2 504M hydrogen peroxide*2leilA
Uelstth(Table 7).

Table 7. Dose-response relationship of
hydrogen peroxide(H.02) on lipid
peroxidation in cultured mouse
cerebral neurons.

TBARS Decrease of cell
Hy0y u M
O uM ) (pmol/10° cells) |  viability(%)

0 84+34 ;

10 258437 103
25 3314427 415
50 36.7+49% 56.8
100 56,7156 1423

Cultured mouse cerebral neurons were exposed to
various concentrations of hydrogen peroxide for 3
hours. Thiobarbituric acid(TBA) fluorometric assay
was adopted to analyse lipid peroxidation and TBA
reactive substance(TBARS) were represented as
pmol/10° cells. The values are the mean*SE for 6
experiments. Significant differences from the control
are marked with asterisks. **p¢0.01

(2) BLEFH YR

1R KIS A hydrogen peroxide
(H202)9] AHstA &4l Slold iwlliFHe %
RE lipid peroxidationZBelA 7] st
hydrogen peroxide® MCV#2l 50u4M  hyd-
rogen peroxidel®EolA 3A1ZF F<¢ £&A)717] 3
A1zt Aol 10-100 #g/ml iLEFHO) 2 23
9 Rl AMY F olo WolKRE WKL
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Table 8. Dose-response relationship of Chungsimyeunjatang for its neuroprotective

effect on hydrogen peroxide in lipid peroxidation.

TBARS(pmol/10° cells)
HyO( M) concentration of Chungsimyeunjatang( u g/ml)
0 10 25 50 100
0 228+37 23.7+31 23.6%35 24+37 23.1%34
50 79.4%52 71.1£4.6 62.514.1 482+37* 458+3.2*

Cultured mouse cerebral neurons were treated with Chungsimyeunjatang. Cultures were preincubated with
10, 25. 50 and 100u#g/ml Chungsimyeunjatang for 3 hours, respectively. After then, cultures were exposed
to 50 #M hydrogen peroxide for 3 hours. TBA reactive substance(TBARS) were fepresented as pmol/10° cells.
The results represent the mean*SE for 6 experiments. Asterisks indicate the significant differences between

groups. **p{0.01

dd. 2 #% 504M  hydrogen peroxideZHs
Aelgt 4% TBARSE Ul2F 22.8+3.7d vjsl
o 79.4+5 2pmol/10%ells2 uEbtch a2t
10¢g/ml #HLEFHY Heldde dzE 23.7%
3.19 ulgkd 71.1%4.6pmol/106cells2 et
oo 25pg/ml HLEFH AHdMe dzT
23.623.59 Hlslel  62.5%4.1pmol/10°%ells 2
Uehyt, =g 503 100xg/ml #HOEFH A
o JojMe HERFE 22.4+3.7, 23.1+3 400 v]3}
o] 48.2+3.73 45.8+3.2pmol/10%ells (p(
0.01)2 Yehd o]+ hydrogen peroxide®te] A
ol vjatd u)¢ FolatAl st thTable 8).

V. & #

BE "REFUERT,S HER, AN KD
£ 9 A9l 920z ¢ agd U7E
o2t ok, ARACl 54%0ln
i /)F@Ml 23%gelct. mm

rs.

i;‘- 4

i [I(:Anﬁﬂ“']’
%°il EHBHH B8] 93

ol KEARTS KBA#RAME ol59 W3 U
& A$ 2 diZdeg e s

oJAL X1 B o KigAL dFdeze 1R

T& aAlstke AZoWME 1 FESL FR U
dMe 28 HwEA A ok a2y FEETL
ol oo olAEAYd KEEA HmR 44 ¢
37] AlztslEA kKA EE uiEd B gAA
17} o]FolH 1 o]8 FE KEAY 4£E RE
) 530l Fat AAsls 7k e

KEAL FAM/S Wi HiHES 722 F
o phel sw@el & HAstedl, HH Mic KRS
ZFse PP sl Rol A&E B#she %1
ga 3 A7 dude Adolth. ol ARA, 4
BAS ¥Wele AFREQ v KBA, KBAY
Hele RHREE 5402 §8 ¥§ Ao

MEELoME g 4 FRS &7 BR
02 o] ddsldnt KBAY fAERE 94X
A HREREERYS FLABRARKCSE FEdd
HRESREERS KBAY Hihgt 53o] “fi}SM
Uehde 2o o W kel RHbksiag 71
IFgreke 2Hgo] RZ3l & o] EAolt
KBEACl HFAM/etd fizh Bitel 7168 F¥3

ok Jl)l ml
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gihalFA Rstn Whiel miag 71ee F&si
R P I R A =l 0 G AR S - R I ke

£Hol E@ol BAslE Aolth. ojgh Zo] WA
EEEROl MR FiolM H2g #HZoletn
Aot FRARMES BIRZR BRdA vz
HZolgln & 4 Aok WEZE/F vk o
2 Zo] Rom F4dk FAAINAT st YA
o2 ujMdo] Hz| R AR fsro] AAUE
WZolgt & 4 ok MRS RS M2 At
Zgolng fEshs 7]1&o] FHANLSFE glE
Aoz} uwadstA olRo|: L Kisho] FAEo] #
Az e ol 2550 ®aAxA o} oH
d e asiAn e £ 23 FRIRE &
Aoz she #HavEol A7IA I

EEEE Witshe BHAN A dg d4e
sotalAedl, olAL "W MNE MK, B2
® FZR Bz#kelzske Mdez goksldt 1
% Mhizaol tlel AW EY CWEREHHRTT, RIS,
dME 52 g GholM B2 AT o
S 8 Yoz Sojr} igiE oot BT @B
| 2ol Zolth. wiel iEst A2 UShA ol
3 EEE St flisrt ok Wisd dwo] Zo]
E Zolth e Wil 5 T 2R oz
2 So7ln HKige %og gEE Sopzitt oA
gl EWhe, & OB, EiE HEE o Mol &Kol &
gect 293 st

i iz®e shiz KA e A2l b8
Jo] BAY KBEo] Y Aozt FAHE F e
o 2efol ol2a iHLETFHS KA f§%EHe
2 Z4E M A5 BRel FEdeA ¢
253 e ARolch,

HOEFHS =EE CHBBMET A U
B KBA #EH £9 shdolth o] BHE EF

<]

M. W KP%. BM%. & BETE BELC
BIRA. M. #%. BET. UE S HRH
o] ek,

of Al g Lig@el dald x> g F
HHEENT . MW, . k. PR, RE BBE S
of, == Ll BF. Eismel. w®e L
" OIMRHRR, I RE. B8 S0E PR
CgmRg,t e B FiEE GRS, MBE.
B, g, PEER Sol ST sich

ole] BHE B o iHLEFHS PR 2
H83 Agoly ZF milfrold &S 34
LR A Ag|Ae] 2% Agd o]4d
£ e ¢ £ Uk o] FoME FA, BE H
%2 AN 2BSL 2% B 2 HAA AsH

AZ o) ZE AWsol sAE A, o
getd eg Rugshy] A A7 doke olF
A3 9lon] HUETFH e AT AN 2 &A
02 ojRojAx gtk HLEFH B 24F A
82 472 Aoud ¥ wmiEFHel LHE
ol v el dal 97 AT FHLEFHS
d4% Z7} fibrinogen® %7}, prothrombin
time 74 $9 Ztgo] glo} gt LB HE
2 4 9ee vasldn, 2Ve eRRmT ne
27] HEo| VY EBH HES Sald HLET
Bol 4ERES WA 21 u gley,
0w sFBe HAEHA AT U BxX
i} rEH o] T2 LHBEB R HOEFH
o] Bkt 7H1E MAsKdTh oldd A¥EL B
o mLETHY CAER KB D OHE. i
Sol g dAH A3t QEAgn oy zE
¥ #dlo) i@ HLEFHY Fed e AFE
obzl v|ag AAolth wetM o Helol thE il
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ETHY A4 7t S AgHcs H3E UeAd
o] A7ldz 9lew, ole H¥H Az} A,
&, A9E 53 o] HAAY 7FH ke
7134 &4 olu EaS 2ste A g Aj2
& s E g8 Eds FHdM BHE Za

oo Aabe B MEMIol LT Gl oW
FEE vAE e Lotrr] fsidq iR
oa) AEE AMSamdl FOETHES FA9519
1 MRS Loprsgltt

st 8ol oluA] dixl F F A A
iz v AasigEY sty £33 AA
AV kgl AHEod HZ old oigk Arst
Bzten gct 41

A e YL F(reactive  oxygen
species, ROS)o| #A3] AAHA] X¥ o dAe}
A A ghaaLZole rolM Y RER
A hydroxyl radical, nitric oxide radical,
superoxide anion radical, peroxyl radical®
2 2%edzd 3% #¥ske4, hypochlorous
acid, singlet oxygen® 2& %9 sitjze ¥
7F obd g0} Yo’

A A4S AH3A oduAds Faliste of
o A9 sty Qikst By F YR ExMt
&7t Azl #EAZ2REH By 9 Az 4%
sl felzle 2FY s} Fo]2(07) S AAds
o AuhS(chain reaction)E AX &4 AL E

(reactive oxygen species, ROS)Q #itshsi

(H202) 8 44tettZHOH) S §48th ROSS

GTe EEEs AYNT HEA 24 &
B uabl 8ok

28 A2ag7le] ot Saa8o] ekt @, 4
FWARS 59 48 43E o B ok

T2NLA8717h e "ol chigAsE s
2482 2923 23812 (amyotrophic  lateral
scleosis, ALS)# #& A7ZZge fiste wle
2 YA T dgez Qe Aralgrle A4S
Aol tigh #eld 7)d FHio] sl B A7t o
20i7 gon}® 22AAA TERAAACE dee
oAl Ao dAFsoz|n Qioh E FFAA A
Hlog AAAR7)7E Bdsta dSo] FHs ] 7]
A ol e A7t 53] Aasiold] g FP

53] daakirle AERY AAbshe-g £3
A2 ok ol g3 A aatg7)e] shiel NO% 4
3 Agsto g s4o] 2t 83 peroxylnitrite
< Aele) wHie 0 JKssAgT g &
g Aaairle W sirRIAA Fol A FEAolnl e
AHexcititoxic amino acids, EAAs)S #HIAl %
e Aol veizlen #ul¥ EAAsE N-methyl-
D aspartatet84E Y Ao AT
Ca’"9] g3AE 7Zl=eln) 1 Z3} ARAEE &4
AZ Bk ohef? olrle MES AFEE x
tx @

HIde FAFZEE] o2 AsH &
et gitsles sitke AE ZAso] Bay
o Az AP gyt kg AolA 74 Bo] &
&8s 48 7 s HLETFHC] oljt ditst
2o oujgt G ulx| =Rl U AFE oA
742 Uek oA @k, webd ELETFEY ez}
£o] Jitszt 8} ojugt WAool gIEAE W1
2 shAdt,

2 Rl e a7 s dg i
LEFBY A4S s sl AAAFH A
oF e AMEmEHEE wsld hydrogen
peroxide(H:0p)oll =2A1Z1 & oo BHHEES
2419t =3 hydrogen peroxideo] 23l &
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9 #Ftfel oigh FFFEEQ HOEFHY EF
g AT, i A¥8E B dojzl HAE
Auied oga 2.

¥ 4A¥dM hydrogen peroxideE 4§79 wit
] AZAH Z] &A1 F NR assay® MTT
assay] 22 ¥A% 23 hydrogen peroxides
el sxeh Azl vlalsid A X9 QESS A
Al AAAZd o] e ZAvte 717 b
% A7 A4ARPA T 2o WG 84T
olzAEPe 2tz EAS Yeliths 49 Zdg
dx)stHict,

2 Adel| dojA A i717h A3 wg s
74N ¥l B4 ePH 2L hydrogen peroxide”}
gatstaso] SHAAE 2ARAY Fe A7
% superoxidest 22 BAA7F AT W F*ob A
3 Agsld 54E JeiE AT wiAE o=
AP B Agel NR assay® MTT assay s
¥]235}] lipid peroxidation %%3EAol LDHE
A= M9 A8E £ 9 hydrogen peroxideZ} Al
oo AR S-S ZAAT) D AIELS SYA
7] WEQl Ao Azeg @

Hydrogen peroxide®| 442 &4dol i@ A4S
g ZARP] 98] 5-40uM 9 hydrogen
peroxide7t 717} o8 =2 ¥FE wjgdolr of
HAZAEE A7PEE g}t £ MTT assayel 9
& AEYESES SH&t. 1 23 hydrogen
peroxide®] AelEkol vl2sld folsiA M2 A
&80l Y. 83l 204M 9 hydrogen
peroxidellX] MCV(midpoint cytotoxicity value)
#tol uistet. (Table 1)

&% hydrogen peroxide®] Az AJzhell ot
F&E AP 98t hydrogen peroxided
MCVQ 20u4M hydrogen peroxideolA 1-44]

Bt 7z g dHAZAAEE sigd 2
hydrogen peroxide®] 2| A7t vl A
o Z&ET frojstA 227t} (Table 2)

Hydrogen peroxide® Ao tigh d3g NR
assaydll 9l ZAbstzl 9sted 10-804M 9
hydrogen peroxide7} 27} o8] s=2 X3¢
Fdoll A diAZAEE AER wided F NR
assay°l & AXAEET FAsAY. 1 A
hydrogen peroxide®] Aelsxzel Hlgsld f2s}
A AR AEgo] A 53 40u4M
hydrogen peroxidexglolA MCVto] ugith
(Table 3). =3 hydrogen peroxide® X2 A]
ol o3 dg2 ZAlet7l Y89 hydrogen
peroxide®] MCVQ 40uM ©lM 1-4A12F F<F 24
Zt W dHAAHZE wge A3 hydrogen
peroxide®| gl Aj7tell ®lHdt] MR Y25
frejetA 2H4AA1 AT (Table 4)

B44a%n FArsiR o] digh A7t AlgsdE
A At el i@ ol 71322 superoxide
anion radical dismutase(SOD), catalase,
glutathione peroxidase®t #& FAAAS vlel
7 A, C. EU glutathione, uric acid $°] M
gL AAZ F e P2 AU
D 3o PoFEEEL v HAZEEE0)
gatstasht A E4RAAEY d)A 848 A
2 9lo] Hu Ao AZAHEE bR FFoly
dul e z4E dxg4Age] A5 of¢ g}
gojuthes d750] Bz ik £ AddME
oz Xyue] dlelztn HWEHA AaAR7ld df
st ole] AIstH & g FGFEEY HIYE
ZALe7] sl AFA w4 Zelsle] vjgst ol
u AZM Rl FLOETFHES BAN F Saaky
719} &uUel  hydrogen peroxide® Halskd 1
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AZE lipid peroxidation®% % LDHEAZH
of ofstd ZAlSHATH

Hydrogen peroxideZt W47 M 2ol vlAe 4
ol gt LDHEAZALE Hslkd 10-604M 9
hydrogen peroxideZ} 22t E§H koA 34]
B¢ R the LDHEAMEE ARG
Hydrogen peroxidee ®{QuiHAZAR Al
¥5kol vlalsld LDHS 44 571 320 304
M hydrogen peroxide HzlollA WZF100%l
Hjld  153.7%% JERt  MCVEE  JeRd
t}.(Table 5) 28yt 30#M hydrogen peroxide
g 3ARRE B AAA R Hels] d 15-1204
g/ml HLOEFiHe] 4zt TgE wjdedoly 3417
B¢ AAe & A Mg skol st LDHY
fol @4 #ag Bon 53] 120pg/ml il
HFHY HNadMe dzF 1524 vElkd 24.9
(P0.05)2. JEI} o] 30pM hydrogen
peroxidethe Aeld 74 sl R LS
yepdch (Table 6)

Hydrogen peroxide’t A1&2pdslukgo] njx=
qatg zARE] Ysled 10-1004M o 43 F=7t
Ztzt 23d wigdold dHAAHEE 341 U
vl ¥ lipid peroxidation® ZAKE 38t
Lipid peroxidation®l 1A hydrogen peroxide
T WY dEAAAE Me]F Fxo Bl sl
TBARSY ¥%& #4aAlZen 504M  hydrogen
peroxideXglelAl MCV@E uUehdcth (Table 7)
a3y 504M hydrogen peroxide® 3AIZF B
Aela] A 10-100 pg/ml iFHLEFH] 22 £F
8 ulgdellA 321z B AAME & BE AR F
T Hsld  TBARS®:ZY A4S  RY
hydrogen peroxide¥ts Melgt 7ol wjsl] off -
frelatA ZastdTh(Table 8).

ojgel A2 Ho} hydrogen peroxideol 3l
HE o)A M Rl iHLETB S T3t fe
AR R H BIAHE FAg £ gl
old] gt t}2 FAEY TAY ofe ¥
gl 59 A= e AFE Y 1 7149
o] Al&slojof grta Atgdd

ooy

»n a2 o

ro g
r&

£ 32 1o

1% o

"

V.&% &

Hydrogen peroxide(Hz02)9] 4+atA &4dol] 9
3 BN FAE 7Msh] sl AJAFHNA 2
g AR T o2 FE9 hydrogen
peroxide’t ¥ wjFAdM 6AF FU¢ A
2 hydrogen peroxideZ} ®i%F 417341 X
nxe 9EE 2ARIAes  E3  hydrogen
peroxide®] EA&EI ] Uiy FFFEIY HLE
Fife 98-S AR e g H 2o
1. 4424719 hydrogen peroxidee NR
assay®t MTT assayol 2 AXYZES
ZAAAAL lipid peroxidation®] 71 2
LDHYS Z7tol ol AFe] wigF th
AAA T A4S epT

2. #LEFBS hydrogen peroxided] AHsH3
&4 i3 AAEAY  dislq  lipid
peroxidation®] Ztae] &9 &EHE HIA
23

3. i#UH#FBS hydrogen peroxide®] 4H3HH
&Aoo NAEAJ djste] LDHYS #
2ol ol &9E 3.

ojAtel A3 Hol hydrogen peroxider 437
oA Halgt tf=AAM Fol] AsER EAbo] o Al

AENS Yeplen  iHLETFHC]  hydrogen
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