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Effects of Taeumjoweetang against Glucose Oxidase-induced
Neurotoxicity in the Cultured Mouse Cerebral Cortical Neurons

Kim Jong-kwan*, Ryu Do-gon** Kim Kyung-yo*

* Department of Sasang Constitutional Medicine
** Department of Physiology, College of Oriental Medicine, Wonkwang University, lksan, Korea

1. Purpose :

The purpose of this study was to determine the effects of Taeumjoweetang on the cerebral
neurons injured by glucose oxidase(GO).

2. Methods :
I observed cell viability in mouse cerebral neurons exposed to glucose oxidase by NR assay

and MTT assay and determined lipid peroxidation in mouse cerebral neurons exposed to glucose
oxidase.
After administration of Taeumjoweetang water extracts, | observed significant changes of cell

viability, lipid peroxidation in mouse cerebral neurons exposed to glucose oxidase.
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3. Results :
GO induced cell degeneration such as the decrease of cell viability was measured by MTT and
NR assay in the cultured mouse cerebral cortical neurons.
Taeumjoweetang was effective in the increase of total protein of neurons inhibited by GO.

Taeumjoweetang was effective in the decrease of lipid peroxidation of neurons produced by GO.

Keywords : Taeyeumjoweetang, glucose oxidase, cell viability
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APAF M &4 Hejdt KIS HmS 2%k glucose oxidase(GO)dll &A1) & o)o] HWHE
g WEStHen, £33 GOl 9ot FHEd Htol it KR#HEHEY BES #AESIYY

3. Ay 9 A=

BEadE GOt MTT assayol <3 MftfEe] +3 BAE BAY E#EAdE GOE NR
assay°ll ol MEAEFES FAF WS B GO #bhy Hifol A miSHte sl kRHYS
o2 FOudcrel folgt WM BT GO Efthy o o imiEdEtol disld ARAFS Fd2
lipid peroxidation® #9& #HA-2 23t}

LIEe] HBE#RE KEHH Gl RS sumiigd dstd A&% e By RS Jeld
2oz, ol dAY MG I m, SEEMCE, BX S MsagoIY BT FEse KL U
BRARFEM O dialM s e R7E vEsitn faed

— 268 —



- KI&#BE 50| Glucose Oxidaseol olsf SALEl XAkEHE iZEIA0N D|X|= B8 -

I # &

ol fol B AT ZHL BA FuF
REE - iRy T, Vol IeBAEzi e sidod,
TERRE, Vol AR R HERITINEE o)
2 Bt ole Kol £ MaEn sl glo)
A G- BB RS 2HE ATo] Qthe ol
o TR - KM, CRRERE, DdMe
ZAEH B @ digt go] He B BWiln, T
€ fie Mol Beledl fie oM sldsi ge
ol Bl 71Qsteg mel JolME BiE, 4
A KR 25 A% @S dda & & U
olgld] Kol RBOIL MEFL. MNMMEE. Ik
. So] ek

FH  FEF(1837-1900)E  THBBHILIT,
iR, O oM SR FERETR WY
ATTM R B HMELLE B2 RS o stn,
BOEF H OB RE EMzAD e sl EIEE M
2%l A&A7 T

A EROM FRE KRHPEYL =EES} 8
K& RHoEZ  FAMIG KBAS BhEEER
ol 200> jitie] 1R FROZ AsE
BmRmAA BT MAIE o] Y. @
S RUAR, BN, 8wl ARIYBS
AHESIITh 8 s, ERES U 5o &
BN BRETA, BHEAHS BEtHED 3
A AHgEAeme® gie] 1pMs e BAILAA
fizkel Agse Fmigel Aoz FHAQA 1y
7} e Rog Aldn

A HRO FAZ A BRABES HEHER
g HIEs] KSR BRS olH sl AN
ol 2U&YEN8 2T 2 MERES §23
E ARz #yxn glo M1 gey ojxg

olo] Z&tat fRIYy HEdol] el ABslA kg
¥lo} 90z ot HIo| LEAALAH mEL
24 Superoxide Dismutase(SOD)-1 ;&{gF2]
EHERA ogitte Ho] WEAHAM EEHhEs)
B2 itasgel] Boistn 90| ARl EEH
ke HMEG A J)AFER EFamtol
oald fisls KR WP afEe HIE Yok
TS B2 el FES oz RFEI| HWE
£ Agslo] o3 QoY

azk KA &7 AHESElE ARH#EESH dat
o REHEEEE Ol K'Y SOl BY FEw
HRgET AR izl Late miger o
B BEBH HEHSE of2 gt

e migel 233 #aee P 23t gle
Zlet BESol, BEamte mEHd Hg Kk
HBBHS PES THP] sl AYAHANN &
F 2 K EmE  wigeled  Glucose
Oxidase(GO)dl =2A171 ¥ o] HHEHKEES #
Eotlen, = KEHES ZE ¥ Glucose
Oxidase®ll 93t B Ftol oig B HES
FEsId FEY HRE QAN #isshe vlolo}.

II. |8tk & Hik
1. #
DRI
k ol #ME 522 ICR 7159 4F 39
o At 338 4 S ALt
2) & #
A Begol A8R KBHEB) BINFS K
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BFHERIC, O KPAEon, BHE RILKEK
BAARAA AT ¥ BEstd FHsE R, K
HE B RES RS de3 2o

Prescription Contents of Taeyeumjoweetang
(TJT) Per Pack

L S 4 ¥ F T (g)
L Semen Coicis 12
LA Semen Castaneae 12
#aT Semen Raphani 8
AT Fructus Schizandrae 4
EAES Tuber Liriopis 4
AE Rhizoma Acori 4
£ Radix Platycodi 4
Wt Herba Ephedrae 4

Total Amount 52

2.5 &

1) Ri&e| FAA

AKeg#H 48 28 2083
S ZetaTel Y HhHSS WESIE 2A0ES
FHE & 3.000rpmelA 20%3 ddEelsty 3
AN $F712 AAsET F REEBHAM &
st 242 49.04g9 £2 A€ 2AY.

2859

2) BB RE

A FrEzol] AMR3 Al 2= glucose oxidase(GO,
Sigma)24  zz2t 100mU/ml,  10mU/ml,
ImU/ml8] AZAS g5o] ddio] UG ¥
K 3¢ H33 ¢oz gM xgaiAd dag
S A o Hoteld AlgstEt

3) fBiRiEE

ARSinERe) 2elE Michikawa 5%l ¥
of ug} Al & *33?'- 1-3%€ AFHoA A
23t Mz3e 0.25% trypsin®l  EEE
phosphate buffered salme(PBS)P—i HelgF
36T, 5% C02/95%airz ZAE 3271 elA
ERsI. EEAEF 10% fetal bovine serum
(FBS. Gibco)el 2%€ Eagle's minimum
essential medium(EMEM. Gibco)22 33 A
#F Pasteur B30 AXE FelAZich 2
HEEL Poly-L-lysine (Sigma)22 HAejd
96-multiwelle] 3x10°%ells/wellel 2E2 ME
g EFsid. B3 A¥e 3Y e A2 ¢
ERiRe s wdsl] FHorm TIFLG ERHE A
Bl AHg-st3ch

4) BFEEBE X2

EkamE7E A7 AiSipEMmindl plA e 4
< P#Es] Ask] YA HEES MRS
0.6%-D glucose’t &€ MEM2Z 33 A%
2 1-30mU/ml glucose oxidase(GO)7} X
o sEolA 2-12417 Bt M2 F st

5) #ipEi 4 BHEUR BE
(1) BREBE 4
® MTT &t

MTT-3-(4.5-dimethylthiazol-2-y1)-2,5-diph
enyltetrazolium  bromide(Sigma) E S
Mosmann'"'9] uhgd| sttt EFAMLY ¥
AV Al g s IS PBSE 33 413§
T A Azg 50mg/mle MTTE welld HZFR
g2 gMsied Yol 37T, 5% CO.2 =Hd A
71elA kst 5% €5 ¥ dimethyl-
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sulfoxide(DMSO. Merk)& A2]§ thd spectro-
photometer2 503nmolA FRTE 24 ¥ ux
3 e HEstAh

@ NR &R

Neutral red(NR, Sinma)®] &< Borenfreud
st Puerner'®el o] witt 2 o2 gl
GOE Az|3h 12 SIS phosphate buffered
saline(PBS) 2.2 33] A4 & Ad A28 5mg/ml
9 NRE well? HTBES Ml Y2 g 3
AIZE 5t 37T, 5% CO2 ZHE H 27104 1
#3190}, 2% 948 % PBSE 33 AY ¥ 1%
formalin®2 3383 1% glacial acetic acid2
A28 ok spectrophotometer® 540nmelA &
BT ZH5 U2 i A

@ SRB E#®

EFAmEU KBAGSEoZ AL Fe A
3 KEgTEaiol 0.4% sulforhodamine A%
200pt A Hrtelq 1A < Aol #BX& oS
" 1.0% acetic acid2 33 At MH g7
% 10mM Tris base® °]$38 SRB-bound
protein® =<9 % ELISA reader2 540nmol|A]
EHEE Aol W2IH hE #Esiglct

@ Lipid peroxidation &

Lipid peroxidatione GOY KEEFHHE S M4
< AR B M Kl A
AE8aAHe  TBARS(thiobarbituric  acid
reactive substances)E ZFF Hog g
12N H2S04% 10% phosphotungstic acid® 2zt
Zt 2.0mi%t 0.3mlE 92 10% B w3AZ
ihe- 48% TBA € 1.0mlE 78t ¥ 90%elA 1
Al < 71dE o UZF n-butanol2 Ae2lst
%ot n-butanol M4E F dAsA o] AAY
- 553nmellA #EEA Wl oaf FAsixch

6) Ftst miE

®E 4R dig foAde AH S ANOVA &
Zo| Tukey-Kramer multiple comparison test
o 2Jaigion pzre] 0.05 olak R el 3
o2 Ut

III. B & & &
1. BEAmEC BUNR
1) WIREBE S

(M) MTT 8

EFEAMEIF ER AR vXs Z%S
F%st7] sl glucose oxidase(GO)7F 594
60mU/ml 7x19) ztzte] gz Z3e sERol
A 4AIZE B ERY F GOY BMBERE MTT
assayfol sl g% #F 5mU/ml GO Az
dre HE AEgo|l hZF(100%) Hlsto
69.3%2 uJebdtt 23y 15mU/mis A 2llA
= 60.3%2 olyt 4 vA el =3 30
% 60mU/ml GOE Aeld 2§ o9 A&g2 7}
2z} 50.8(p€0.05)7 37.4%(p<0.01)2 whzFd
Hlsle] 25 {of3tAl @A JebstT. (Table 1)

GO7} Azt uhe} sz KSRl nx=
PEE #Esh) dsld 30mU/ml GO7F X
EREAA KISTEHINE 242 164 62412 B¢
13 F MEY YEES MTT assay'fol st
of 27 fbdx A HR 1A BReMe o
Z7(100%)) ¥lgldd 72.6%9 MEAEHFES B
Ack. EZ 2A17 g JolME 67.8%2 WE
ol vlE tha W AEEE Yehien 441z
g e dzzd vl 51.6%(P{0.05)
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Table 1. Absorbance (% of control) at
570nm wavelength for the MTT
assay on glucose oxidase(GO) in
cultured mouse cerebral neurons.

COmU/ml) MTT Decreaéfe of cell
absorbance(570nm) viability (%)
0 1.79£017 -
5 1.24+0.14 307
15 1.08+0.11 39.7
30 091+0.08 * 49.2
60 0.67+0.04 ** 62.6

Cultured mouse cerebral neurons were treated with
various concentrations of glucose oxidase(GO) for 4
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

Table 2. Time-response relationship of
glucose oxidase(GO) by MTT
assay in cultured mouse motor
neurons.

GO MTT absorbance(570nm)

(mU/ml)|  1hr 2hr 4hr 6hr

0 ]1.46%0.18(1.49£0.15| 1.53+0.12 | 1.47%0.14

30 [1.06%0.07|1.01 £0.05|0.79£0.03* | 0.48 £0.01**

Cultured mouse motor neurons were treated with
30mU/ml GO for various time intervals. The values
are the mean*SE for 6 experiments. Significant
differences from the control are marked with
asterisks. *p(0.05: **p<0.01

HEEE, 6217 ERkA doMe 32.7%(p<0.01)
o] H&&E 74zt vebdot (Table 2)

(2) NR £H
Rl KMIEMINE Ca®. Mg™

free$l

Hank's balanced salt solution(HBSS. Gibco)
oz 33 AAg & GOrt 5 oA 40mU/ml 742
o @Ee I3 BEENANAM 4RI BEY U o]
o #BET WET %R 5mU/ml AHelx AX
o] HEEL YZF(100%)0 vlstd 78 3%% 4
Efen] 10mU/ml M= 71.0%2 Jetwth =
& 203 40mU/ml oAe Z2t 53.7(p<0.05).
49.4%(p<0.01) 2 Yelstth (Table 3)

Table 3. Absorbance (% of control) at
540nm wavelength for the NR
assay on glucose oxidase(GO) in
cultured mouse motor neurons.

GO(mU/mi) NR Dectease of cel
absorbance(540nm) viability(%)
162016 ]
1.27%0.18 21.7
10 1.15+0.13 290
20 087+0.06 * 463
40 0.80%0.02 * 506

Cultured mouse motor neurons were grown in media
containig  various  concentrations of  glucose
oxidase(GO) for 4 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

GO7} sgzeesislol]l wiel ABSTbSHRRCl vl
wEe  #EES] #skd  MCV(midpoint
cytotoxicity value)&! 20mU/ml GOBEA
1~6A17 ¢ e & 2 A2 Ax 4F
22 MHEY HF 1AL 2/ BRAME iz
(100%)°ll Hlabd ztzt 80.7, 75.5%2 YEbS
o 4A 7 6AIZY 27 56.4(p<0.05), 40.2%
(p€0.01) 2 Jetstct (Table 4)
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Table 4. Time-response relationship of
glucose oxidase(GO) by NR assay
in cultured mouse motor neurons.

Table - 5. Dose-response reiationship of
glucose oxidase(GO) on .total
protein  synthesis in cultured
mouse cerebral neurons.

GO NR absorbance(540nm) - —
GO concentration Total protein
(mU/ml)} - 1hr 2hr 4hr 6hr (mU/ml) (% of control)
0 |[1.35%0.15/143+0.11{149%0.13 ]1.32£0.16 0 100%5.6
40 [1.09+0.10[1.080.07}0.84+0.05*|0.53£0.02* 10 792162
20 714+57
Cultured mouse motor neurons were incubated with 40 516+46"
40mU/ml GO for various time intervals. The values
. 80 31.4+4.9*
represent the mean*SE for 6 experiments.

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

2. FEHHY HR

1) SRB E&

(1) GOgl &

BEEEE7 BB KSR niXe 2es
FuAGel FdolA Aol Askd Glucose
Oxidase(GO)7} 109141 80mU/ml 7kAl¢] bzt
BES g sEagolA 4A1 B ERG §
GOell oJ3 &l d Aol Wslol dis) M #F
10mU/ml GO AeloN e @ide g4o] gz
(100%)°1 Hsld  79.2%% Jepgod,  Eg
20mU/ml9 Helollde tixTol v|8td 71.43%
2 da @A Jelgd =3 40 3% 80mU/ml
GOE AN ZA+ o9d P4 #7 516
(p€0.05)3 31.4%(p<0.01) %2 YR} thZ 3o
Hjgle] 2% folshl YA velbtes], MCvike
40mU/mielA Yetgch (Table 5)

(2) 3= HE

. KNS HARC] i GO AtstA &4t
AolA KEEHEEH HEE FOUA gl

Cultures mouse cerebral neurons were exposed to
10. 20, 40 and 80mU/ml glucose oxidase(GO) for 4
hours, respectively. Amount of total protein was
measured by SRB assay(540nm). and shown as % of
control. The results indicate the mean*SE for 6
experiments. Significant differences from the contrl
are marked with asterisks. *p<0.05: **p<0.01

Table 6. Dose-response relationship of
Taeyeumjoweetang for its
neuroprotective effect on
glucose oxidase(GO) in total
protein synthesis.

Total protein(% of control)

GO

concentration of Taeyeumjoweetang( x g/ml)
{mU/ml)

0 25 45 90 180
0 }100+5.4)100+3.6]100+6.4|100£4.7 100+ 5.5
40 (48714.1|618+48]705+43|84.6152*|93.7£59

Cultured mouse cerebral neurons were treated with
Taeyeumjoweetang. Cultures were preincubated with
25, 45, 90 and 180xg/ml Taeyeumjoweetang for 3
hours. respectively. After then, cultures were
exposed to 40mU/ml GO for 4 hours. Amount of
total protein was measured at wavelength of 540nm.
The results indicate the mean*SE for 6
experiments. Asterisks indicate the significant

differences between groups.. *p¢0.05: **p<0.01
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oA Esly] flsld GOl MCV(mideyto-
toxicity value)?l 40mU/ml GOEellA 4A12F
Bt =F41717] 3217 Aol 25904 180 1g/ml K
K Bol 2tz Rad mamolM MMl § o]
o] BRMES EslAtt I &% 254g/ml GO
e A ¢ Foude Pz dxT
(100%)°l Hl3ld 61.8%% uebgton =& 45
re/ml KEEHEHY AMeldMde dzdd vlsld
70.5%% Wetgth. 223 90, 180ug/ml Aol
Me Z}7t 84.6(p0.05), 93.7%(p¢0.01)& GO
gkl Xelof vlsled FA Jebdt) (Table 6)

2) Lipid peroxidation T8

(1) Goel #;

GOBxol e lipid peroxidation® ZA3}7|
gstad GO7t 15914 140mU/mi7tle) @2 2
7t 239 oA KISTMEMINE 4417 B A
i T MR AESS 2T i #Esidd
2 #% 15mU/ml GO #2lo|ld& TBARS7} 24.8
+5.7(pmol/10° cells)2 Jehdet =& 35, 70
2 140mU/ml GO #2le) A$ TBARS7 77
35.5+5.7(p<0.01). 47.8%6.2(p¢0.01). 58.9
5.9(pmol/10° cells) (p¢0.01) 2 Uelyith. o]l o
& MRS HAE 57.1, 111.5, 160.6%2 2
7 Yebton MikaE el MCVae 35muU/
ml GOM2dl4 Yelytth (Table 7)

(2) KbeRB 52 ¥R

R KM ARS Y GO Arsha &4t
UM KieE B %EE lipid peroxidationZ
HollM #Esh] Hsld GOY MCVgk(midcyto-
toxicity value)Ql 35mU/ml GOEelA 4412t
F< =2A1717] 3217 Aol 15914 120xg/ml K
praEgel ztzt TEE sEEiold Axed ¥

Table 7. Dose-response relationship of
glucose oxidase(GO) on lipid
peroxidation in cultured mouse
cerebral neurons.

conce?\fr)ation TBARS Dccrease of
(mU/mi) (pmol/10° cells) |cell viability(%)
0 26+42
15 248+53 9.7
35 355+57* 57.1
70 478+6.2% 1115
140 58.9+59* 160.6

Cultured mouse cerebral neurons were exposed to
various concentrations of glucose oxidase(GQO) for 4
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¢0.05: **p¢0.01

ole] PFtHRE #MESNAT. I #F 35mU/ml
GO Aeldh A$ TBARSE WzZ 32.6%
5.2(pmol/10°%cells) e} vlatd 98.4+7 1(pmol/
10%ells) 2 vebdch a2y 15ug/ml ARHY
B9 AgdMe  dzF  31.5%4.7(pmol/
10%ells)ell ®lstd 85.5%6.9(pmol/10%ells) 2
Ueldon] 30ug/ml KEEHFHY AN e ol
ZZ 32.8%5.1(pmol/10%ells)ol Hlstel 83.6
+6.3(pmol/10%ells) 2 UEhdth =3 60
120 g/ml KEzHE B2l QoAX e zHt iz
2 34.7%5.7% 38.6+4.6(pmol/10%ells)el Bl
std  68.2+5.7(p<0.05)3  55.5%5.1(pmol/
10%ells) (p€0.01) 2 Uetth o] GO el
vslo] of & foJshAl sttt (Table 8)
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Table 8. Dose-response relationship of

Taeyeumjoweetang for its
neuroprotective effect on glucose

oxidase(GO) in lipid peroxidation.

TBARS(pmol/10° cells)

GO

(/) concentration of Taeyeumjoweetang( g/ ml)

0 15 30 60 120
0 [326%52|315+£47|328+51(34.7+5.7| 386146
35 |984=71(855%6.9|83.6163|68.2£5.7*(555%5.1"

Cultured mouse cerebral neurons were treated with
Taeyeumjoweetang. Cultures were preincubated
with 15, 30, 60 and 120¢g/ml Taeyeumjoweetang
for 3 hours. respectively. After then, cultures were
exposed to 30mU/ml GO for 4 hours. TBA reactive
substance(TBARS) were represent as pmol/10° celis.
The results represent the mean*SsE for 6
experiments. Asterisks indicate the significant
differences between groups. **p<0.01

V. £ %

PRBREMHETT, 'S, TdME $8 29
namé S #EACl o8 mE = t’ﬁﬁ

AL BF - NRERGL, B - KBBEMEE A skt B
9 s kBROZNEH MRl kRS &
Wel e REA o 5% wE, FAS T
ol sUES ZA S 24 AaRd ER. BRY
ARE AUAED. o] i - & -5 K JES &
WE5E fimsst #migz g#Mestdl sed, ol
migel & - ms - IAS B8 flES HE A
stAl "t

Sise ilzEol Balo olE AuEW Ao

KIBEHE esEminol olxl= #28 -

inRE WhtolM o2 {rald oz ot i
w7h SU #isd o] 2o Y& Zolth. kel
iHEE A2 UsA ko] Sln 1 jito] HEE Sol
7b g7t |U Mg o] 2o e Roloh I
el Hile Qteg: iz Soplx, Bigs wo
2 FER Soblez HE & B, FEl KEE
= fifel Fejoltt gn st ®
KIEAS HAMN & MR RIS 1
of thelM EEEE THRBHRT, Wk,
oA KEEAL BHS Egstn #Ee &6,
ol BRDS RILHM Famels, fhol %
AE RMHT MaE) s SY A2 KRZERO)
FAiZ MRSA gckn stgch £ Eig
nfm= el Aotk ebn st oy, HAN/NE 4
< 71 KEEAE SEiEC it RS ojo & A
otk wabx el A = WS WEYS =
gHold #e T mISTMBE WEE & A
g ol
KEAEHS MTe WEsAY #EE 4 ds
BHE ST aacty dou REEH, MHEN
. REe) ARSI whe] kKA Kmit
#Elol BE. Heg 5%, B S9 243 Yeht
Ad, EREB WRIHOZ AMSH: BHEAR
B HEAHESY BRELAVE o] AMLEY
0o 2 o] WAL oAl MEESHE Hhkel Uckn
Aztdnt, o AREEBS 2ol RuER, B
MESH, g, w509 kel mANAeY %
o] olZeiMx #" e HifE HE, wE. W% B
ABT. Th So AHgstgon #93 gge
oME B, (BEEERN, SR B RBER
RMEH, K BEE 4+ ddz sgen 42
o RELK. BUMABERE BILTR, Sk
+THIBIEE. B Sol mkmmatdolt N
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of i Azt WEH HEES kiFsIad.

w3 2w MY KEEEB 72 BREY
o] AEGHQ HAke AN BT Fyro ME
| ORHIR FUKRIE. WA, B MIRILE.
Boz BMZHE HRfERs HES LES
sk, RREE HERZ MmzYR. ERERs
I, BHTE TES REH LK TRES.
. iR, AIRMEste], EMAS MERE® K
B, B LRI, HORI, AESK
B MISEE, SYAROZ MWIMSID, MHES
MommR, KES HIMIR. ERE. AEER,
FMIBAR HEES HITAIMNES Hsle, W
o mmE IEE, RITRE T BEEE
BErEFol Mz ERSD, AKRFE mES %
B QUMEE. BT #Lg Bl fiE
ftiste], AEWE SUAES RE HEWE. EKT
B, ENE WED. AlEERE ST

geby Axe AxHoZ B o kRAY BHES
WEsly &KL AAS i LB VED M
o FES EESA M woz WAL F,
fire] £ME E2 fiel KEL HWAAY WS .
.42 BN e BAOR MG KA HikolA
AEZRE EIAA ARREIE STAIM @i,
FEisolM Hie xRIA o F& gHog 0B
a3eg KR#EEe Lo Ae MzE E
o HilEE ZA719, o] HEE e ojsl
o Foax A EEe KB FEYY 585
484 e gHol 95Ut 4Ahd.

ojd] EE AMAANN £5 Rl KIS
mips sl Glucose Oxidase(GO)oll xZA]
2 % olo] #HES MEstden, £8 GOol 9
sto] FEE Hikol IS BB KRHY B
HES WEsl oo FEMUE HRS IY

53| BZAMLe dnne] Adadsures £
AN # opet AAARrle sl Nitric
Oxide(NO) % HE. fEHE o2 A #Hifkol 2 22
Q! Peroxynitrites A4l B¥¥HE tS 7k&3
Az goh g uigd sie A A RN BEA
olr|=AHEAAs) S FHIAl fxFche Aol A
oo ¥H|8 EAAst N-methyl-D aspartase
(NMDA) &A1& HEYAZo2M AXEY
Ca™"o) fa%#S 7A=elol 1 A3 MEHns #
BAZ B ohdel Yoyt = Mihe] EmS el
dogn $.7? 1 welx mEAsLE protein
kinase C(PKC)Y cyclic AMP$} 2& olapxg
Aol F&S vlAo2A MipHHES Zdddn ¢
o HIZo #EAMKY A3 el el &
gEHol Hiktolu BhiEtolM BT RARMLMHE
o] g i8S Jeitte AEZENE0
Easn Qo AEuidrlse] del EgsHA A
g ZAo] A3 AEFS uigel] mRe RdS
e oS 74 ARG gBiihgeld KRk
WeET AToA mE B M2 e H2S
Azt ot webA s EE o83 AlFaY
AL YN TSt YAolM g} 2o RSy 5%
< 22 4ABY He8H #EHS ad2 7iAn o
o] Z+¥ EPY skhkeld EMHHY HAAY A
ol ol AR dguez Jd¥n Ut o
Zo] HAAE3BIGUYo] WA =z} o] o
48l £ AXF] WY o9 Eau|ge] 7t
FotAl HAM M EE AB2 AP APR
el of ¢ A FH=Tr} HA

Aabfrle B E ol $REE LR ¥
Aoz WHAWUM EZAMES mldEtd g
TREER BERRel diste] B2 HIXVE ol FolA &
o 03 2 mmold GOE 4 WY Kk
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gl =222 ¥ NR assay®t MTT assay®
o8 3 &R GOe A T Al Hl#st
o el £FES dAeH HAAHD o2
#HEe BEAHREZL G B HLAZE-M L
49 Wi FAs7lotmMEel 27} ##HE Ueld
e B8 2z AR ojye dxe
BFREEEZE PREY KIS 25 bt
< 7R3 USE A Fo Ao 2 g
olA BEAK/E A Wi KA AERC) H
#E Jeld 2L GOZE sl HiffE Fo2
A gastasel mELE ZRIAY Ee BF
Bm#F superoxidest 2 YA Ay
Fe¥* s} 4azgsio] H#e Jebde 75T vy
A 5 g4I B 489 NR assay9
MTT assayE Hl£3l9 lipid peroxidation 3%
E4olut SRB #49 ZA%E & o GO M
o Az shit-g 2z el Azl 9
@& Aoz yzEg

olo] GO9 AH}A £Atol UiE EHEMS 24}
&7] Hsld 5-60mU/mle GO7F 2t o3 &%
2 P mEEpdlM AMEAIEES AlhdE W
FAFE MTT assay o 3 AE AE&E £33
Aot 2 A GOY AMlEkel s fost
A AR AfrEFo] FAstHh (Table 1) =3
GO of Az ARt ot JgE xAbslr] sl
GO 30mU/mlolM 1- 6AIZF B¢t 242t wio) oy
AZALE wjFe Axt GO Ael Albel wast
o X9 HESE FostAl ZAAZT (Table 2)

GOY S4e) tidt Y¢S NR assayol 2std
ZAeEl 98t 5-40mU/ml & GO7t 27} ofed
T2 T3d wddoM KIginRanE AIZPEE
g & NR assayol] o A2AEES 43t
ot 2 27 GO Aelskd ®lasld f9 ot

Al #sael 4fFEo] EiAsiH) (Table 3) E3
GO A Al o dge AR Yk
G049 MCVY 40mU/mldlM 1-6A12F F<t Z4zt
vjok = AZAEE widd A GO A Al
o vlsld AT MEEE FostA FAAIH
t}.(Table 4)

a4 HIole FAFFEL HET AEFEE
go] gastaziy AIAPA o oteld ey
& 7 ngle] B HEES iSmRS vkl
Boly e 2 AF HibtmERY HEd wi¢
BE7F Holuths HiREe] 2adn o ae
2 B dddMe o Kmie FReleln waA
BEEEK et o|o] Abald &Abol o7t kb
B HRE AP Al AFAN £5E
2)5l] wjoket diAIAM Eol| Eek Bz shil
GO AMg¢ F KAKAHBY BIHE lipid
peroxidation®% % FURAZZZ TFol st
ZApI

Fohwa 2ALE 93 SRB #4dl ojA GO7t
10-80mU/ml 9 ¥%2 zt7 T3 ujdoloy
g hHANBHEE 4AHEL g ok S
AFE Mg sl vjasld HAasHon MCVe
40mU/ml GOAgdA eyttt (Table 5) e
U4 40mU/ml GOE 6A1ZF 5< AZAAI X M)}
71 A 25-180pug/miY kKEFAEHS 24 3%
g wigAoM 3AI B AN & A$ M@
FTol yjzstd gwiagde] Fr1E BYon, 53
90-1801g/mle KEFEE el e B
H|3l] 84-93% Litoz2 Jehd ol 40mU/ml
GOTE Mg A$(51.6%)° vlald of$ 2
& #hE Jetdct (Table 6)

T3 GO7E AAnpbshibgel plxe ¢S 2
Asb7] Siskd 15-140mU/mle) el sE7b 22}
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Fad vkl dAAHEE 6217 S i
% lipid peroxidation® ZAIE sttt Ky
ol thgt lipid peroxidationdl 1ejAd GO+ ¥j
& diHAZAE A  Fxel Hlasid
TBARS® #%E HAAIZe™ 35mU/ml GOA
2lo]A] MCVat(mideytotoxicity value)< VR
t} (Table7) 234} 35mU/ml GOE 4A1%F &<t
AZAE Melslz] A 15-120 g/mle] KBz
#Hol 2zt Tgd wigdolM 3AEL AAY @
B4 Aelg sl vldsld TBARS %9 A4
£ B} (Table 8)

3 2ol @G FRol et MEBRLHA
BEe WAL 883 o|Foixn e, Avhd
thE ERERRIZECIA o & =4 oljel B WK
HHRY A7 B A¢id mgEey J2E
sidn, 8% 5o Avjd] BY WYY BRHE
g 58, 2 5 Lzsiolny Avjol mKHAH
3 e L sHaRS Aldstded KEEACA
T AEAFHS VBAdAE FRESES DA
dAe FMFABES 22 FAd 25 2 fo4
< 247t dasled MERLE) X329 BEWREY 2
871 B A faEE Hid =3 REHRE
AN $1 S vy v|2AAE Algslel AEH
Higo] 879 4y wEd $ANIEe ZHst 9l
22, %t BEAwEl Hedoz fEAR
Alzheimer’s disease 24 Ao #%3 ZIES
222915 237} AL, o & Morris 420
2 A¥ZA0E 2N 29 fMibiEgel @Y 8
g el Age, 2 S mbmEEol
Alzheimer’'s disease 29 Ao @3} {E%i
e 28-S BB HR7F ASE @Esidd

ke 2SAAFFE AT Holn, ki

BHE 159 ANA7|5E FYsles 2o o)z}

£0

7
340
1

19 ol AT galg stAdc. aeu As)

] Qlenjs yoh Alze gt 2P @
4 Qltk Lzslo|n] dHe| wajstd ANE §E A
A7t &5 HAo] Buisio] glon) ARAMG
Wshe} woluwtm ge £ Fzrb Jehd
o} 04 graly 7 59092 o gaeg rPe 2,
Kiedgipe Aol 5483 mEg dalM x
R Hol A mRE S Jehl:s HEY &

4F gzstols] ol 1 F4E HYRoE 4

Ztge}

LLES E®S ZRE #R HAAR7IY GOe
MTT - NR assayol ol #+mEe] foj3 7
28 B0, KERHEHY FA2 GO #uasiH
fioll oJt imEMdl fod FduARe Frtg
Lipid peroxidation® Z4E UelWyenva K
BB AMEEH il Mgl dal f2A4 U
v BEREs oo, w3 KIERE meam
gl o BFREEE HEYE R A ®Es
2 AR ¥ oopJel EfkBhik, ASHREHMEC] dislo
g HEF AR AR, old diF 4
% HRmQ Mot LEstelet Bxdd,

B

V. &

glucose oxidase(GO)o| Bkl el 2 &
RS THSP] sl AYBFHAN Fal wiF
3 ki amel o2 BEe GOZt ¥ BE
ol 1-cB5R T2 Ml o GO} sE ki
Aol vl RS ZABIon =3 GOY
B ARl Oid @B KR2HYB) e
HEG HLFe T 2o

1. BFAad#Yd GO= MTT assayol 2§t #
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- KF2ERBR0| Glucose Oxidaseol| 2|5l &AlE

MAEFES] FoAT WS A 8.

2. BFBHEEY GO NR assaydl & #00

e $99 WS R 9

3. GO9 Efue) HAfFol g ikl st
AREHES FoA2 Fouade] felgt B
£ B3t

4. GO9| Eftty ol o mtHEtt] st

KEHEH FA=2 lipid peroxidationd & 10.

o WAE Bk

HUES BE#Re KEHEEBH KiSmiamnel
Reitesiafol distel A 8H e i AT Y

Bl ez olg WY EMHN MiEm, £ 11.
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