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Prescription of Chilbokyeumga(CBY)

# Radix Ginseng 8x45-36
2 # ¥ Rhizoma Rehmanniae 8%45-36
¥ B Radix Angelicae Gigantis 8x45-36
B e Mlads 6x45-27
% H ¥ Radix Glycyrrhizae 4%x45-18
# & Radix Polygalae 8%45-36
|3 Semen Ziziphi Spinosae 2x45-9
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Prescription of Chilbokyeumga Acori Rhizoma(CAR)

28
e LR A (B xaE)
A ¥ Radix Ginseng. 8x4=32
# i % Rhizoma Rehmanniae 83x4=32
# B Radix Angelicae Gigantis 8x4=32
- o
. Rhizoma Atractylodis Ex4-24
Macrocephalae
% H ¥ Radix Glycyrrhizae 4%4=16
#® & Radix Polygalae 8x4=32
B % 1= Semen Ziziphi Spinosae 2%x4-8
B & # Acorl Rhizoma 8x4=32
& &t - 208
Prescription of Acori Rhizoma(AR)
BEZ 4¥E B8(g)
hEH Acori Rhizoma 200
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3) fmpEEER

KEsPhMES Bell Michikawa 78 Fikel whet
AT & A 1-398 AFGAM JE2 Hz23he
025% trypsin®] £38 phosphate buffered saline(PBS)
o7 RHEI I 3C, 5% CO/B%air:E ZRE F£7|
Well A sEagslth ERETH 10% fetal bovine serum
(FBS, Gibco)e] ¥ 3% Eagle’s minimum essential
medium(EMEM, Gibco)2 2 33 A& 3 Pasteur 93O
2 AxE #IANAY 22E AEEL Poly-L-lysine
(Sigma) 2.2 AHY %-multiwellol 3x10%ells/well 2]
92 MEE EFaich ¥58 A¥e 3d 322
MEZE BEESE 283 FPov 7T BEHR A
B AH-sh

4) BFRBHE RE

BEpomFEsl AFY AMEmEMll wiXe pee
F&s7) Slete] AARAL EEY MRS 06%-D
glucose’t TH¥ MEM2ZE 33 AH g 2 1-30mU/ml
glucose oxidase(GO)7F L3 2N 2-12A17F 5¢
B 1% Hirstuch

5) RS X BEWNE BE

(1) MIERER 9

O NREE

Neutral red(NR, Sigma)®l €& Borenfreund®t Puerner
(198072l el Wk & o RSl GOT WHY 1
A MRS phosphate buffered saline(PBS)2.2 33}
A3 F AQ AZT 5me/mle NRE welld HTBER
Aste g2 ohF 3A47F B9 37C, 5% CO, B 29
BN AA Rkttt 5% 43T PBSE 33 A¥E
1% formalin® 2 F A3} 1% glacial acetic acid® JEH
& o+ spectrophotometer® 540nme)A EREE piE
st} BB i FEs Ao

@ MTTz&
MTT<3-(45-dimethylthiazol-2-y1)-2 5-diphenyltetrazoliu
m bromide{Sigma) E&S Mosmann™¢] FHikel 2%k

BEoSaEY asAS RS % WEIIRE PBSE 3
3 AHS ¥ AY AZY Omg/mle) MITE weld &
mEeE FAse Yol 37C, 5% €0, & 2HE AL7ld4
st} 2R £ TH# dimethylsulfoxide(DMSO, Merk)E
EHEE S spectrophotometer2 503umeld F2EE Hiw
#% B i Bt

® Neurofilament enzymeimmuno assay(EIA)

WA WIS PBSE 38 Adsle 222 3
AAZ) e 02% Triton X-1000] ¥£3¢ PBSE 33 A
Fsac. A3 F=F NE4A 1100, Sigma)® 1A §F
¢ ¥R AN FE 0.04% O-phenylenediamine(OPD, Sigma)
# 0.02% hydrogen peroxideZ BE¥3F th& Dynatech
Microelisa reader® 490nmellA FRTE MiEstd MK
prec i i A

® SRB &#&

BRERBmEY LR YA T BB KIS
RIS 04% sulforhodamine BE 200¢ 18 #7tsied
IMZE Eot Ago] WX ohE 1.0% acetic acid® 33
At A8 98F 10mM Tris based ©]43lo
SRB-bound proteing =<1% ELISA reader2 540nmol
A FAEE PiEste] BB i Axstdch

® LDH 28

LDH24 9 #sEe ¥ Takahashi 50198779 %
ol osld sttt &, LDH kit(Atron lab, Japan)¢f
o712 10mE A4 10md FH ¥&F ol
AAQ BERE o] 2 2T UE =AM 108
WA 108F 4% AAY 30mlE g0 E3
¥ S70nmelA FR=E Miwste] HEMEI i Mxst
At

® Lipid peroxidation 5£&

Lipid peroxidation® GOY tE@AkHEMS YA A
¢ RS KEMEMESY 4Ed3 Axgsdue
TBARS(thiobarbituric acid reactive substances)® #E
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g A2E gjdle) 12N H:SO:9 10% phosphotungstic
acidg 7tz 20migt 03miE ¥ 102 §¢ vsARA
B3 9EF TBA € 10miE 71 & 0=elA 1A $4t
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Tukey-Kramer multiple comparison testel ¢l3tien pgt
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1. BRAmES BHHR

1) e L% oW

(1) MTT €8

EFRBBET 2R KIGmgama o wEe B
#3t7] A8l glucose oxidase(GO)7F ImU/mistA 30
mU/ml 74219) Zizte] @R THE oA 6A7
S EET F GO FMHEES MTT assaydol 945}
o FEET #HE ImU/ml GO EHAME= ME YEgo
HEBRE(100%)0] vl3te] 863%% uebtth. 12y 10mU/
mi® EHEANE 744%2 okt g4 ¥ Jeidt =
g 26mU/mligh 30mU/ml GOE BEE A% ol ¥&2g
< 27 529%(p<0.05)$} 369(p<0.01)%E EHmiEol wia
o BE foAstA @A JelgciTable 1, Fig 1. GOz}t
AZbel ohEl g3 KMEEMIECT PIXE BWe WEs)
7} 915t 25mU/ml GO7F £38 28l A KISThin
BE 47 2~1242 F9F Z%T $ Axe) 4E2ge
MTT assay¥joll olsted BIREES} i FAED &% 24
7+ gl M e HBEE(1009)9) vlstd 76.8%2 il
L B3Pk T3 N7 sEako] oM E 595%2 IR
Tl wiste] thr W2 AFELE JEon 6A7
AN E Bl vlsle 51.1%(p<0.05)2] AELL, 124
ZF 353l Aol E 376%(p<0.01)e] AE &L zhzh gl

ERERTEE
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WeKTable 1, Fig. 2).

Table 1. Absorbance (% of control) at 570nm wavelength
for the MTT assay on glucose oxidase(GO) in
cultured mouse cerebral neurons

GO(mU/mi) absorbalr\g(570nm) De;:*;ﬁfy(‘%e"
0 168013 -
i 1452010 137
10 1254015 %6
2% 0:89+0.08+ i1
0 0.62+0.06++ 631

Cultured mouse cerebral neurons were treated with
various concentrations of glucose oxidase(GO) for 6
hours. The values are the mean+SE for 6 experiments. A
Significant differences from the control are marked with
asterisks. *p<0.05; **p<0.01
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Fig. 1. Dose-dependency of glucose oxidase(GO). GO-
induced neurotoxicity was measured by MTT
assay in cultured mouse cerebral neurons. Cultures
were exposed to 1, 10, 25 and 30 mU/ml GO for 6
hours, respectively. The results indicate-the mean
+SE(n=6). *+p<0.01

Table 0. Time-response relationship of glucose
oxidase(GO) by MTT assay in cultured
mouse cerebral neurons
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G0 MTT absorbance(570nm)
concentration
(mU/ml) 2hr ahr ohr 120
0 1734015 163+012 176+016 1574014

25 1.33£009 097£006 0.90+004* 0.59+0.05+*

Cultured mouse cerebral neurons were treated with
25mU/ml GO for various time intervals. The values are
the mean *SE for 6 experiments. Significant differences

from the control are made with asterisks. *p<0.05;
**p<0.01
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Fig. 2. Time-dependancy of glucose oxidase(GQ) in
cultured mouse cerebral neurons. Cultures were
exposed to 25 mU/ml GO for 2, 4, 6 and 12
hours, respectively. Cell viability was measured
by MTT assay. The results represent the
mean+SE(n=6). *p<0.05; **p<0.01

(2> NR 8

BEPQ XIEMSHIIEE Ca2+, Mg2+ free?) Hank's
balanced salt solution(HBSS, Gibco)o.2 33 N33 %
GOZF 1ImUW/mlol A 20mU/mi7AR1e] e 2tz 2@
BEREAAM 6T R Oy o)) MBS FWEY HE
ImU/mie} BEFRlA MBSl AFEE HEBIA00%) 1)
sted 735%2 e s smU/mlg 10mU/mlolAds 2t
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7 640%S 47.1%(p<005)2 UERRT EF 20mU/ml
GOMME 213%(p<00DE JehgthTable W, Fg 3.
GO} szaersilol e KMo X wee B
37} ¥t MCV(midpoint cytotoxicity value)ztel
10mU/ml GOBEENA 2~12A17F Sob sst § 2 A7
Wz AE 4ELL WHT KR 2T BRIANE H
IZEI009%)9] Hshel 683%3 \rEon] 4N7VD 6AZH
9 12AZHIME 22 563%(p<0.06), 50.0%(p<0.06), 2
25.9%(p<0ODE ERtTHTable IV, Fig. 4).

Table . Absorbance (% of control) at 540nm wavelength

for the NR .assay on glucose oxidase(GO) in
cultured mouse cerebral neurons

GO(mU/mi) absorbanl\ch(SAOnm) De\fift;ﬁ?yé%e”
0 1.36%0.16 -
i 1.00£0.12 265
5 0871011 360
10 064009« 529
20 0.29£0.07** 87

Cultured mouse cerebral neurons were grown in media
containig various concentrations of glucose oxidase(GO) for
6 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
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Fig. 3. Dose~response relationship of glucose oxidase(GO)
in cultured mouse cerebral neurons. Cytotoxicity
was measured by NR assay. Cultures were
exposed to 1, 5,10 and 20 mU/ml GO for 6 hours,
respectively. The results indicate the meant
SE(n=6). *p<0.05; **p<0.01

Table V. Time-response relationship of glucose oxidase
(GO) by NR assay in cultured mouse cerebral

neurons
o NR absorbance(570nm)
concentration
(mu/m) oy dhr 6hr 1200
0 1424017 151015 148%013 154£0.11
25 0974008 0851005+ 0742005+ 0401002+

Cultured mouse cerebral neurons were incubated with
10 mU/ml GO 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
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Fig. 4. Time-dependancy of glucose oxidase(GO) in
cultured mouse cerebral neurons. Cultures were
exposed to 10mU/ml GO for 2, 4, 6 and 12
hours, respectively. Cell viability was measured
by NR assay. The results represent the mean
*SE(n=6). p<0.05; **p<0.01

2. BEmEPe BMR

1) neurofilament &2

(1) Gos} B¢ _ .

GOlE) W2 neurofilament?] B MWES A
neurofilament EIAS} 1014 GO7} 10-30mU/ml7+A 9] i
B2 7zt 239 Aoy KEEMEMRE 6A7 3¢
REY 3 e RFES HENS B #Ansidd
3 #F 10mU/ml GO BEHAANE Alxe 4242 HR
BE(100%60)9) wlske] 713%% JERgen, 15mU/ml BERol
e B31%2 JUeligd. 8 20mU/md 39$s 484%
(p<0.B)Y AEEL Ho) MCVIHmidcytotoxicity value)
< vepdorny, 25mU/mlist 30mU/ml GO EHEGIME
Z+zZ}h 344%(p<001)9} 21.7%(p<0.01)¢] WEEE YE
™HTable V, Fig. 5).

Table V. Dose-response relationship of glucose oxidase
(GO) by neurofilament enzymeimmuno assay
(EIA) in cultured mouse cerebral neurons.

Decrease of

GO(mU/ml) neurofilament(%)

EIA absorbance(490nm)

0 1572018 -

10 L12£0.15 ‘287
15 099+0.13 369
2 0.76+0.16+ 51.6
5 0.54+0.00%+ - 656
X 034006+ 783

Cultured mouse cerebral neurons were exposed to
various concentrations of glucose oxidase(GO) for 6 hours.
Amount of neurofilament was measured by enzymeimmuno
assay(EIA). 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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Fig. 5. Dose-dependency of glucose oxidase(GO) in
cultured mouse cerebral neurons. Cultures were
exposed to 10, 15, 20 and 30 mU/ml GO for 6
hours, respectively. Amount of neurofilament was
measured at wavelength of 4%0nm. The results
indicate the mean*SE (n=6). *p<0.05; **p<0.01

(2) tiBEK(chilbokyeun, CBY)2} 3%

R AMTEAel e GOY bl 8 glolA
LIBEK(CBY) S M E neurofilamentd] BHEHEMTEN A
FAEst7l st GOl MCVZk(mideytotoxicity value)$d
0mU/ml GOBEAA 6A17 53t =& A1717) 3A7F A
10-150¢ g/ml CBY7F Z4zb =3he sEagmicl s A2
T o9 o EE neurofilament EIAM S 2 FESAT, I
A 0mU/ml GOTHE B 34 M XS neurofilament?)
BRYRLT HRIKI00209 visted 477%2 Jelgd 19
Y 10 g/ml CBYS) BN E BMtel vlste 61.3%2
urebsieh =3t 50 g/mist 100« g/ml CBYER A E 2t
7} 805%(p<00DSt 916% (p<OODZ Jehgoen E3
190 g¢/mt CBYS 7% 929%(p<00DE JepdozZA
o1& 0mU/ml GORre) @EFe) vlste] )¢ A et
WTHTable VI, Fig. 6).

Table VI. Dose-response relationship of Chilbokyeun for

its neuroprotective effect on glucose oxidase(GO)
in neurofilament.

.,59_

concentration of EIA absorbance(430nm)

Cilbokyeum
(w g/m) GO 0 mU/ml GO 20 mU/ml
0 1584018 0752003
10 1604016 098+0.06
50 1644014 1324008+
100 167017 153+0,12¢¢
"150 168019 156:£0.10%+

Cultured mouse cerebral neurons were preincubated
with various concentrations of Chilbokyeum for 3 hours,
and then exposed to 20mU/ml glucose oxidase(GO) for
6 hours. Amount of neurofilament was measured by
enzymeimmuno assay(EIA). The values represent the
mean+SE for 6 experiments. Asterisks indicate the
significant  differences between groups. *p<0.05; *+*p
<0.01
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Fig. 6. Dose-dependancy of Chilbokyeum for its protective
effect on glucose oxidase(GO) in cultured mouse
cerebral neurons. Cultures were preincubated
with 10, 50, 100 and 150ue/ml Chilbokyeun for 3
hours, respectively. After then, cultures were
exposed to 20mU/ ml GO for 6 hours. Amount
of neurofilament was measured at wavelength of
490nm. The results indicate the mean+SE(n=6).
*p<0.05; *p<0.01
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@) LIERmE B TEW R

B KISl td GOY 4tstd &Atel SQlo
A GBSl R E neurofilament®) BEIEMEE ) A]
FAE37] st GOl MCV3t(midcytotoxicity value)Q)
20mU/ml GOBENM 6A1Z B9 &A1717] A7 Ao
Z+zhe) A -LRRERINE E W (Chilbokyeumga Acori
Rhizoma, CAR) R ABifi(Acori Rhizoma, AR)7} 25-150
# g/mi7t Zbzt T g AAE £ ol F
HRE neurofilament EIAYIS.Z WAIAT. LIEAKIA
E#HCAR)Y 7% 20mU/ml GOYHE mAEsSIS o
neurofilament®] F=W3= HERE 12590 vistd 0628
vebdoh, B3 25¢ g/ml CAREHAME BB 1.239)
H3te) 07622 vebgteh 2y 50¢ g/ml R 100# g/ml
CAREFES] 7%el SloiN zZhzh B 12490 sty
092(p<0.05)2, #HEME 12601 disld 1.12(p<00DE GOTHe
Y vste] oha ¥A Jebdth 53], 150k g/ml CAR K
ol S BRIE 12790 vidte] 121(p<00DE YERY o=
GOTe) gBo w3ty vle FoaA) Wit BEWH
(AR)8} 7ol A9ME 20mU/ml GOHE EMSHSEE o
neurofilament®] &#sl= HEA 1.37 off ¥l 073 2
2 vehgd 8y % g/ml ARBEHOIME BB 135
o Blste 08302 Jehgoh £ S0x g/mio) EEA
w BEE 1309 uE9 L1(pm)E 94 54 e
stk I8y 100¢ g/ml R 150p g/ml AREEFES] 7o)
ATA zhzh BERE 14100 3ty 1.22(p<00DE, BB
14290 disld 1.28(p<00DE GOTrel pragol uv)sle] oj
4+ =7 JebttiTable VD).

rl

Table V. Dose-response relationship of Chilbokyeurngu
Acori Rhizoma( CAR), Acori Rhizoma(AR)
extract for their neuroprotective effect on
glucose oxidase(GQ) in neurofilament

EIA absorbance

concentration
of AR s
/M) omym 2mumt omUml 20mU/ml
control 152011 06232006 1372013 0731001

_60_

25 123013  076+007 13%011  083+06

50 1244015  092+008« 139015 L1101
100 1262017 L12+011s+ 1412016 1224014+
150 1274018 121+013» 142+019 1282018+

Cultured mouse cerebral neurons were treated with
25, 50, 100 and 150we/m Gamichilbokyeum extract.
Cultures were preincubated with Chilbokyeumga Acori
Rhizoma(CAR) and Acori Rhizoma(AR) for 3 hours
respectively. After then cultures were exposed to 20mU
/ml glucose oxidase(GO) for 6 hours. Amount of
neurofilament was measured by enzymeimmuno assay
(EIA). The values are the mean+SE for 6 experiments.
Asterisks indicate the significant differences between
groups. *p<0.05; **p<0.01
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Neurofilament(% of control)

control 2 50 100 150
CAR concentration{Ug/ml}

Fig. 7-a. Dose-response relationship of Chilbokyeunga
Acori Rhizomal( CAR), extract for their
neuroprotective effect on glucose oxidase(GO) in
neurofilament. Cultures were preincubated with
Chilbokyeumga Acori Rhizoma(CAR) and Acori
Rhizoma(AR) for 3 hours respectively. After
then cultures were exposed to 20mU/ml
glucose oxidase(GO) for 6 hours. Amount of
neurofilament was measured by enzymeimmuno
assay(EIA). The values are the mean+SE for
6 experiments. Asterisks indicate the significant
differences between groups. *p<0.05; **p<0.01
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Fig. 7-b. Dose-response relationship of Acori Rhizoma
(AR) extract for their neuroprotective effect
on glucose oxidase(GO) in neurofilament.
Other legend are same as the Fig. 7-a.

2) SRB &8

(D GO &%

BEREHET B KEWEMRS MXe BEs F
g ge] FHdA FEES] A5te glucose oxidase
(GOt SmU/mil A 60mU/nl 7hA19) Zhzhe] M= X
e BEEIA 6 T EAES F GO o3 Uy
d FAe dsle) O WES R 1mU/ml GO EHE
Az wFel Aol HEBE100%)Y ¥lEte 764%2
velgth B3 15mU/mlel BEANA T HEie) vlste
3% ta ¥ deigcth =23 30mU/mis
60mU/ml GO§ BT 724 wid FA4L& 24 482%
(PO 215%((p<0.0DE YeEn} B vdlyg ¥
T FskA @A debgen, MCVES 30mU/mief A
el T Table Y.

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

GO concentration{mU/ml) Total protein(% of control)

0 100+36

5 764£51
15 56.3 4.8+
30 48243 G
60 215332+

Cultures mouse cerebral neurons were exposed to 5,
15, 30 and 60mU/ml glucose oxidase(GO) for 6 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 control are marked with

asterisks. *p<0.05, **p<0.01

o]

80

60 - x x

40 4
* %
20 4
0
control s 5 30 60
GO concentration{mUiml)

Total protein{% of control)

Fig. 8 Dose-response relationship of glucose oxidase
{GO) on total protein synthesis in cultured mouse
cerebral neurons. Other legend are same as the
Table VI

(2) LHEgk(chilbokyeun, CBY)S} %%

Bk RIGTHSHIREC] i}t GO Atsha &4 3lof
N LIEK(ICBY)9) %3RS S99 oMt SHAN
F4stzl g8t GOl MCV#h{mideytotoxicity value)S!
30mU/ml GOBEIA 6417 Et =EA1717] 3AZE A
25-150¢ g/ml CBY7} ZH =89 szagels Axgd
Z ol8] PiEMEs FESIAT I #R 0mU/ml GOT

‘61_4
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S RHET A Favde] BME(E HBIKI00%)
Hlste] 66.3%2 vebgth v 25e g/ml CBYS) BH
AN B viste 08%E Jelhgon 50¢ g/mik
BAXNE 796%2 vtebdrh L3 1002 g/ml CBY@RZR]
M BA%P<.0)Z tha FA JEson, 53 150k
g/mie] REAME 91.7%p<0.0DE GOl el ]}
o A dHebdtiTable X).

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

Total protein{% of control)

GO

concentration of chilbokyeum(x g/mi)
{rmU/mt)

% 50 100 150

0  100£38 10043 10051 10035 100%56

0 653448 708452 796158 B4+61x 917464

Cultured mouse cerebral neurons were treated with
Chilbokyeum. Cultures were preincubated with 25, 50,
100 and 150ug/ml Chibokyeumn for 3 hours, respectively.
After then, cultures were exposed to 30mU/ml GO for
6 hours. Amount of total protein was measured at
wavelength of 540nm, and shown as % of control. The
results indicate the mean*SE for 6 experiments.
Asterisks indicate the significant differences between
groups. *p<0.05; **p<0.01

160
@3 GO omus * %
140 [ ] GO 30musr * .
.. 120 ]
g
£ 100
8
— 80 4
(=]
£ o0
£
2 04
e
2 20
g .
2 o0
control 25 50 100 150

Chilbokyeum concentration(Ug/ml)

Fig. 9. Dose-response relationship of Chilbokyeurn( CBY)
for its neuroprotective effect on glucose oxidase
(GO) in total protein synthesis. Other legend are
same as the Table K.

@) CREIEERS TEWe R

R KIS B GOS) A8y £4d oA
LRSS BREE Total protein®l BHVME ZHeIA
AEE7) Ygste GOl MCVzHmideytotoxicity vatue)$)
mU/ml GOREIM 67 B £&A717) 37 3l 2
zte] M LB B #(Chilbokyeumga Acori
Rhizoma, CAR) B REB#M(Acori Rhizoma, AR)7} 20-160x
gmst 27 E0R EREN ANT T ole) B
£ BENAY. LERIEERCARS 7% 2mU/ml GO
DS EEAYL U 2OUAY BaEMLE HEBR100%)
w3} 621%2 UERT E8 20r g/ml CAREEANE
46%(p<005)Z GORel o] vistod tha B4 Jeidd,
Teiv} 40k g/ml 2 80r g/ml CAREFES) %] Q01N 2
2t 824%(p<001)% 862% (p< 00DE Tha ¥7) Yehge
9, E3], 150# g/ml CAR EHE S 2% 94.3%(p<00D=2 et
b ol GORel gl vistd WS fojsA Bmsty
ot GEMAR)S A9 oINE 0mU/ml GORS EEs)
92 W Euvael dAwsls BEMHI00%)e] vl
583%E vEbtTh Zeh ¢ o/ml AREEOINE o)
u)ste] 67.29%2 Urebgdth E3 d0x g/mis 80x g/mlo) HR
AME HEM vsa 2+ 70.6%(p<0.05) 72.5%
(p<O0B)Z GOTHel fRol wisted Tha EA Yehdd. 18
Y 160 g/ml AREFES] 739-¢] ol 79.8%(p<0.0DE
GORbe] ol vlstel v} &7 UebdciTable X).

Table X. Dose-response relationship of Chilbokyeun
(CBY) extract for their neuroprotective effect
on glucose oxidase(GO) in total protein
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Total protein(% of controf)

concentratio
n of CAR AR
TS G m T
OmU/ml 30mU/mi OmU/mi 30mu/mi
control  100+42  621+38 100£36 583+43
20 10046 746443+ 10053 627162
40 100457 824452+  100£42 70657+
80 100+49 862458 10055 T25%51#x
160 100+45 M358 100141 79867+

Cultured mouse cerebral meurons were treated with
20, 40, 80 and 160uwg/ml Chilbokyrum(CBY) extract.
Cultures were preincubated with Chilbokyeunga Acori
Rhizoma(CAR) and Acori Rhizoma(AR) for 3 hours
respectively. After then, cultures were exposed to 30mU
/ml glucose oxidase(GO) for 6 hours. Amount of total
protein was measured by SRB assay at wavelength of
540nm. The values are the mean*SE for 6 experiments.
Asterisks indicate the significant differences between

groups. *p<0.05; *+p<0.01

180

R GO OmU/ml| * %
160 4 £1 50 30mu

* %k
140 |

*

= 120

-

@ ©w o
2 &§ 8 8 8
etk bt

Total protein(% of contro

o
J

. controf 0 40 80 160
CAR concentration(Ug/ml)

Fig. 10-a. Dose-response relationship of Chilbokyeumga
Acori Rhizoma(CAR) extract for their
neuroprotective effect on glucose oxidase(GO)

in total protein. Other legend are same as the
Table X.

TEY * *ﬁ‘
140 | [ 60 30mui

Total protein(% of controf)

o 15
control 20 40 80 160
AR concentration(Ug/mi)

Fig. 10-b. Dose-response relationship of CAcori Rhizoma
(AR) extract for their neuroprotective effect
on glucose oxidase(GO) in total protein, Other
legend are same as the Fig. 10-a.

3) Lipid peroxidation E&

(1) GO9) B#

GO#Esl wE lipid peroxidation® #BEd7] 98
GO7} 15-120mU/mi7kA1 o} i8R ztzh Z8E gdmol
AKBEESHIEE 6A17 B9 IRETY F Al EHE
S RN i #istach 1 R 1B5mU/ml GO &
B NE TBARS7E 72 ueygdh @iy 30mU/ml
GO & mE& 7% TBARS/' 9= e} MR kH%
BAe BHEMNA vlsle 125%2 vtebgth =3 30mU/ml,
0mU/m 2 120mU/ml GO #&He) 3¢ TBARS/F 7tz
395(p<0.01), 50.2(p<0.01), 5R.1(pPp<OODE Yehsich ofs)
oie A AHFE EAE 537%, 953%, 161%=E 77t
eI O Mg AEFE WY MCVEE 30mU/ml GO
BERAA YerstcHTable XI, Fig. 7).

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

Decrease rate of cell

J
GO(mU/mi) - TBARS(omol/10" cell)  * "2 o

0 2B7+32 -

15 289%37 125
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GO(mU/mI)  TBARS(pmol/10° celjy  DEcrease rate of cel

viability( %)
30 305246+ 237
60 5024514 %3
120 Ritsge 1261

Cultured mouse cerebrai neurons were exposed to
various concentrations of glucose oxidase(GO) for 6
hours. Thiobarbituric acid(TBA) fluorometric assay was
adopted to analyse lipid peroxidation and TBA reactive
substance(TBARS) were represent as pmol/10° cells.
The values are the meantSE for 6 experiments.
Significant differences from the control are marked with
asterisks. *+p<0.01

g
*

200

-
@
-3

100 {

2

-3

control 15 30 60 120
GO concentration(mU/ml)

TBA Coell decrease rate(% of control)

Fig. 11. Dose-response relationship of glucose oxidase(GO)
on lipid peroxidation in cultured mouse cerebral
neurons. Cultured were exposed to 15, 30, 60
and 120 mU/mi GO for 6 hours, respectively.
Cell viability was determined as % of control.
The results represent the the mean+SE. *+p
<0.01

(2) LHEk(chilbokyeun, CBY)S] %5t

A CRERK(CBY)S) RS lipid peroxidationZHo) A 3§
#3t71 9lgke] GO MCV#(mideytotoxicity value)<l
3mU/mt GOREANM 6M17F 9 =2 A17])7] 3X7F Ao

5-60¢ g/ml CBY7} 22 29 EamAAM AN 5

olg WolHRE MENAT. I #F ImU/ml GOHE

BHE A3 TBARSE HElE 281 vlstd 8612 e
Yok 28y 5¢ g/ml CBYS) BRI BRI 2799
vjdled 504%2 Jelgon 15¢ g/ml CBYRRAME &
B 2639 vistd 5192 uveldth £% 30mU/mist
60mU/ml GOEZEol ol e zhzh WM 2519 vlsio
429(p<0.01)%}, BERE 25690 vlgtol 384(p<00DE e}
W} ool GOWrel el vlsled olg- fo3A EAEH
tHTable XII).

Table XII. Dose-response relationship of Chilbokyeum for
its neuroprotective effect on glucose oxidase
(GO} in lipid peroxidation.

o TBARS(pmol/10° cell)
(my concentration of chilbokyeuniz g/mb)
/mi) 0 5 15 30 60

0 281446 279%47 263345 251142
30 861458 594451 519144 429:£36++ 384+3.1++

256+43

Cultured mouse cerebral neurons were treated with
Chilbokyeumn Cultures were preincubated with 5 15 30
and 60¢ g/ml Chilbokyeum for hours, respectively. After
then, cultures were exposed to 30mU/m! GO for 6 hours.
TBA reactive substance(TBARS) were represent as
pmol/10° cells. The results represent the mean+SE for 6
experiments. Asterisks indicate the significant differences
between groups. *+p<0.01
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“-é 140 I GO OmuImi

Q GO 3omurmi

O 120 =
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§ 100 1
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©

= 204

T

s 1

= control 5 15 30 60
s

Chilbokyeum concentration{Ug/mf)

Fig. 12. Dose-response relationship of Chilbokyeun for
its neuroprotective effect on glucose oxidase
(GO) in lipid peroxidation. Other legend are
same as the Table



- GRERkhBR 5 o) Glucose Oxidasedl ols] $AMFE KIEH Mol olAs W% -

() LIESIH S mE#e %R

R AMMEAE tie GO sty &gd io)
A CTRERIEES) RS lipid peroxidationZHolM
37 Aste GO MCVZ(midcytotoxicity value)9)
ImU/ml GOBEEAIA 617 T4 =E A7) 7] 3212 Aol
Ztztel iRl LA B W Chilbokyeumga Acori
Rhizoma, CAR) 2 B EW(Acori Rhizoma, AR)7} 15-90
pg/miPt 22 £ EERAIAM AAJT F oo)o} g
BRE FAESAG LEKMNEEHCARY S 0mU/
ml GOTHE ®¥3HE o TBARSE HEIE 2890 w3}
4 9082 uvebstch e 15¢ g/ml CAREHAAE ¥
Wi 28741 vlsted 7912 JERow 30¢ g/ml- CAREE
o) ASo) AolME HWEI 27600 vlsle 6252 U
sk BF 60¢ g/misk 0.2« g/m CARY gl glolA
= 2 HER 2749 svisley 455(p<00DE, BB
26290 W3te] 383(p<001LE Yeht ol: GO%tY) &
ol Widte] of - =A etk AEWARY A%
RAME 0mU/ml GO gL o TBARSE ¥
R 3230 vlste 8472 vehgth 22y 152 g/ml
AREIRNM = HEH 3210 vlsld 7158 Jelgon
30 g/mlst 60x g/mie] AREHEAIME Zbzb BIRE 317
o nisle] 6733, HEBH 3150 visla 57.022 Jehd
o EE O0x g/ml AREFES] Aol YojME HmM
31101 sk 5398 vE}tH(Table X1 ).

Table XII . Dose-response relationship of Chilbokyeumga
Acori Rhizoma(CAR) and Acori Rhizoma
(AR) extract for their neuroprotective effect
on glucose oxidase (GO) in lipid peroxidation

TBARS(pmoal/10° cell)

concentration
of CAR AR
extract
C(egm) 00 Go GO o
OmU/mi - 30mu/mi Omu/mi 30mU/mi
control 289457  908+61  323+44 847454
15 287454 791463  321+41 715151
30 27652  625%57  317+43 671347
60 214255 455451%x 315342 570145
90 262451 3B3+46++ 311+41 539+41

Cultured mouse cerebral neurons were treated with
15, 30, 60 and 90¢ g/ml Chilbokyeurn(CBY) extract.
Cultures were preincubated with Chilbokyeumga Acori
Rhizoma( CAR) and Acori Rhizoma(AR) for 3 hours
respectively. After then, cultures were exposed to 30
mU/m! glucose oxidase(GO) for 6 hours. TBA reactive
substance(TBARS) were represent as pmol/10° cell cells.
Asterisks indicate the significant differences between

groups. **p<0.01

-uoomuvm'r
120 ) comnum
100 )
80

60 . *x

40 -

TBA cell decrease rate(% of control)

control 15 30 80 90

CAR concentration{tg/mt)

Fig. 13-a. Dose-response relationship of Chilbokyeunga
Acori Rhizoma( CAR) extract for their
neuroprotective effect on glucose oxidase (GO)
in lipid peroxidation. Other legend are same as
the Table X1 .
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Fig. 13-b. Dose-response relationship of Acori Rhizoma
(AR) extract for thelr neuroprotective effect
on glucose oxidase(GQO) in lipid peroxidation.
Other legend are same as the Fig. 13-a,
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4) LDH =8
(1) GO¢l

GOBES We LDH S4SE Mws] sk} GOt

10-80mU/mi7tA o) BEES 247 39 BEEAM KIK
SEE A7 B¢ BRES & AEEdmiE §32
LDHYS WM e #Assdo I #% 10mU/ml
GO BEAME HERI00%(182+1.3) vlsled 108.8%
(198+18) veiytth ®§ 20mU/ml GOE EHS 7%
127.096(23.1 +2.4)(p<005)2 Uehdoer] 40mU/mlgt 80mU/
ml GO BRHEGNE 2tz 8B visle 1522% (27.7%
26)(p<0.01)¢} 1885%(343+38)(p<0.01)Z Yetyich LDHE
HEe) MCVZHe 40mU/ml GO el uiehsich
(Table XIV).

Table XIV. Dose-response telationship of glucose oxidase
{(GO) on lipid peroxidation in cultured mouse
cerebral neurons

GO
mo/mi 0 10 20 40 80
LDH

182413 198%18 231424+ 277426+ 343138+
Release

Cultured mouse cerebral neurons were exposed to
various concentrations of glucose oxidase(GO) for 6
hours. LDH activity was measured at wavelength of
570nm. The values are the meanxSE for 6 experiments.
Significant differences from the control are marked with
asterisks. *p<0.05, **p<0.01
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Fig.. 14. Dose-response relationship of glucose oxidase
(GO) on lipid peroxidation in cultured mouse
cerebral neurons. Other legend are same as
the Table XIV .

(Q)-EFEER(chilbokyeun, CBY)9] R

3 ANGIEAIEY] e GO9 Ashd &3¢ o
A EREEK(CBY)S #EE LDHBAESANAM #Ed]
$1ste] GOS) MCV3Zkmideytotoxicity value)?l 40mU/ml
GOlENA 6417t BG &A1717] 3417 Al 5-100¢
g/ml CBY7} 7zt E§Ha ol 2Xg F olg
Pages Axstdd 1 %7 SmU/ml GOTE EHY
7% M@K 15600 vsle) 3952 uebdch I op
g/ml CBYS) griolxE #HRlE 1581 viste 3142 v
Byton) %y g/ml CBYRHANE HEH 1479 ¥l
2692 etk £§ 50 g/ml CBYEH) AdAME #
B 14390 ®isted 2312 JEkton), 538 100¢ g/ml
CBYS EHoAE HBE 1399 vdtd 211{(p<005)=
Jeht GOwrel gl wale folsAl @At
(Table XV).

Table XV . Dose-response relationship of Chilbokyewrn for
its neuroprotective effect on glucose oxidase
(GO) in LDH release

LDH Release

GO

(mU/mi) concentration of chilbokyeum(z g/mi)

] 5 5 5 100

0 15617 158+15 147419 143+18 139%15

40 395438 314131 269129 231432 211126+

Cultured mouse cerebral neurons were treated with
Chilbokyeum. Cultures were preincubated with 5, 25, 50
and 100ug/ml Chilbokyeun for 3 hours, respectively.
After then, cultures were exposed to 40mU/ml GO for
6 hours. LDH release was measured at wavelength of
570nm. The values represent, the mean+SE for 6
experiments. Asterisks indicate the significant differences
between groups. *p<0.06
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LDH Release(% of controt)
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Fig. 15. Dose-response relationship of (hilbokyewn for its
neuroprotective effect on glucose oxidase(GO)

in LDH release. Other legend are same as the
Table XV.

(3) LB A EWH(CAR S AEMHAR) Q] %

ER KBRSl digk GOl 4Hsha &ate) glof
A LCiEgmH BES LDHR2AEZWHAA FHksr]
A8 GO MCV{midcytotoxicity value)$d 40mU/ml
GOBEANA 6A1ZF £t xEA717) A7 Ao} zhzte)
B CEEINE B Chilbokyeumga Acori Rhizoma,
CAR) 9 BEM(Acori Rhizoma, AR)?} 5-100¢ g/mi7}
Ztzh X E RAEOIA AAAT F ooje] WolEFRE B
#HaAch CEAAMAEEHRCAR S 2% 40mU/ml GOu
< EHSNS 9 LDH 45t BB 1439 #lgto
T ASE dERETE 13y be g/mt CAREFOINE BRE
1419) wste 34302 vebgdoh T3 250 g/ml CARRE
e Ao loide HEE 13790 vlated 24.1(p<0.05)
2 JEhY GOwe) g viste foskA @A ey
o =¥ 50¢ g/mist 100 g/m CAR®S| i) golM:=
Zhzh BB 12600 st 162(p<00DE, BB 12490
s 174(p<00DZ e} ol GORS) EEA ¥
o w EA Jekth AEHARY A% dolME
40mU/ml GORHe EH3INS w LDHZALE HRHE
17000 w©lsbed 3952 vehdoh et Sr g/iml ARKEE
M= BERE 1749 ¥3le] 3672 Yergon] %y g/ml
% 50¢ g/miel ARBFAMNE Zhzh HERE 17260 H)31d
299, WEE 1710 ¥isle] 252 uEdT. =9 100

p g/ml AREHS 79 oM BRI 1694 iste
2782 JYEFGTHTable XV )

Table XV . Dose-response relationship of - Chilbokyeumga
Acori Rhizomal( CAR) and Acori Rhizoma
(AR) extract for their neuroprotective effect
on glucose oxidase(GO) in LDH release

Releasing rate of LOH

concentration
of CAR AR
extract o G0 ) G0
em) gnm oy omy/mt domu/mi
control 143+14 44535  170x14 395%26

5 141£17  341+31 174%12 36721
25 137415 241+28« 172%08 329%19
50 126410 16219+ 171%14 325%14
100 124209  174+15+ 169+11 278%12

Cultured mouse cerebral neurons were treated with
5 25, 50 and 100we/ml Chilbokyeum(CBY) extract.
Cultures. were preincubated with Chilbokyeumga Acori
Rhizomal( CAR) and Acori Rhizoma(AR) for 3 hours
respectively. After then, cultures were exposed to 40mU/mi
glucose oxidase(GO) for 6 hours. LDH activity was
mwasured at wavelength of 570nm. The values represent
the mean+SE for 6 experiments. Asterisks indicate the

significant differences between groups. *p<0.05, *+p<0.01

120 4 GO omU/
[ O 4emufmi
100 .
T »]
g 30
c
S s0
t—
Q
SR 404
<
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04 =
control 5 25 50 100

CAR concentration{Ug/ml)

Fig. 16-a. Dose-response relationship of Chilbokyeumga
Acori Rhizoma(CAR) extract for their
neuroprotective effect on glucose oxidase
(GO) in LDH release. Other legend are same
as the Table 16.
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LDH(% of control)

) control 5 25 50 100
AR concentration{Ug/ml)

Fig. 16-b. Dose-response relationship of Acori Rhizoma
(AR) extract for their neuroprotective effect on
glucose oxidase(GO) in LDH release. Other
legend are same as the Fig. 16-b.
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wath= Zojth ARE iR S aging)olBl B9
T o FrE o9 %ﬁ(senescenoe)ah_ E4L9

9z e B AR OA KRS #1To) W s g9
v @Ol T TS BITH ﬁ“ﬂﬁiﬁ, HEER - BiRe
iy Mot ZaEol Mg disl BEshE fBhel 2ol
A BRRERIDTY. 2t KRS G 7HEEe] A
sh=d oj: olAziA HEsA HEAA Gyl WEolct
A7k gD el #$3 M Gheory)2E IA WHER
(waste and tear theory)s} BEFHE oddo HERS
A Al 4o AzEHE HHHEY Bt free
radical i, DNA 348 eporZ BAHE error BiR
A3y T HAEHE
post-translation modifications S22 Wss §FAxAEL
#ER, DNABAdY vehds AAE 5990 d(somatic
mutation theory)® X2 1% (programmed aging theory)
o] Y,

ol 71 2= 2R HHES(free-radical theory)=Z
A ol g A FEECl ol vy glof old g
B 2sl iTE T e Bl g

B H#R (free radical theory)2 Al Z o] B{LBFR7}
202 FEote 00 FYukSold HEEE hydroxyl
racical(OH'), hydrogen peroxide (H:0;) Fol 4719 o1A
ol MEARL YA w33t 4bskA 2 s
g UEA §9 9A 74 DNA 5 7 AZAR B
ol N5 FdsA He, ‘53391 el wheh °]
E%%ﬂ EEAY AR FasA AL ke
BRel ¥oe 7o,

i £BAN 2T BHdA AR #es &
TA7IE BRRAZELE 1 F JEel &t Mg
o HE 2 FiHE SR wREREEES 97, BA%
TRECEE, MRS MR, Lewy M8 SOl MBS MBR
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dopaminat 22 SEEWES) W T bRl By
5 BRANE Aoz d8A AUP. B3 KIEHES
Bidte ERMQ BATE RALEE g2soivig s v
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R (error-catastrophe theory)}

FRE BiEol HHD M 2RIHY Wuikkiee)
e JEhlE HACT BT Bl T B IR
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B MM 5 WS BrAlsEseel ERZL Ueue
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W, MmOl WATHE Mg 2E KK RIEMMR,
korsakoff EWEMED 28 Rt MoWES, HE, 55,
Wi Solm o]F INEMERMLl 98 HEK MRS I
WEE Rt 2 HEe AAsT AT’

o) A ma}t mES ERE (RELE i
Fg) PP gERAM AMHT g AP oIF R
wP ", s, gAY 59 ¥ saot Y,
FEERSRE 8 $V0) Kk, LIFE, ERTE FEL
goz A UFRL, B Ve 48K AR S N
AR, SMUTERS, RS BERNE SO Mol KR
BiEEW #E AR 5o ERS gIdy s B

o Rfe FTERS KoE By, A2 EYE BUK
BE AESS WS WY HRES AFITT #
#5190t} o) sk ol AR ik & M) BATH AR
Ao} e HEY RRMRE BWHoSE FER
R, LHBEZT TES ERAST K-t S
2 JEEot MiEEe) &% fifke) Jehde A r
S&E}_II,IZ,‘X’ 94)’

LS B RBREY £ (BEEE) P A2
2 EREgeH, I % BARE 2 ERIA THEL
EROR A% FIR WE S RHiniEwRERS fEtkel
UehE il EREe gl .

A RO MY CIEKS) HRENY Ke FE
o7 EEEW, AL H - HEdld KWITE - TH

MARS Hhkel AT, MEFS - MBSty Rn
-k - HRES T, EEE OB - ¥ - Estd #innmst
o, @S - st BBAR - BT
BE H - F(REMRDY BRAR - BlEEsEY 5
3 @he BWOoR ¥ Wi RIS gt HEE
F - msted MRS - BLL - RRIRAIAIE Kol
Jom M - B Fobed MM - BLEWMITH
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95-101)

gl kHS EEFMERSE Q% TR ST %
o) WRMETMERES) kel YEhE mBol ERHY o}
e}, kol madl A8 #ir mR 59 LB
ERFRLZ A% HRJ Exoz EMIZ A"
3}

Lol MR AEWE KEEH $8¢ s44R
A AEWS RBEOT ¥ - s - mHEND LB
o] Zi%el gpaatel BASREH - (LERIB  MPRERES &
o2 JAelM WE, ME, FE RS 5B 9 %R
< wated #AsE oY,

wEgdA 5ol BY mrrEE ®O% Ve g
2 KPLo] MREBMRZRE SRE AEE KAk
EEWE S MR A, T Y BFe
AR A R B3 RaEkmEe, 2= sEnol
T BEES WEAT MRS SRS,
909 WP HEAHE R AHHLB B2y
Av) BAWAY) RSt LB} HES WEAINE K
F7F 9L, 273 HUL Bl R skl Iamel
HEAUER Sl ASS MESIAT, oYolE 49 Bk
BE*O7 gxD v Aok

HEfRS B8 HREZE HY BLHE IEEAIA
noradrenalin B 59 #6819 #LE FFsio G
B UBARTDE BEE JoU BEAHBRS 59 7
AY KIEES 8ol B ERS oby #wisd vl
=8

ARIS) Bl Be3st W) Tl AT w4 =W
oI e A ko) HAREZ, MEUREY F
#49) W2 AT MRS ol LES) BiHTHAS) BIE
PSS ML, MRS TR, MEMEWHEY B
HES T AT KAHS) RS, MRS Ca') BmE 9l
3 el 71X RBWRS K L MEE LEWES B
. SHIIEA phospholipid 1X#e) B, free radical
B SR Qe IMES Ty %S 9A "ok
olF st WSS Mm% 2 ¥LY S7UL
WAANA BEEY £RS ADAY aErg AAss
ol thE BFRTE AT shojTi® ),

pegs 397 AAAEC) AE ojFI YA
409 AR} EAse 9t 2348 AYsE
24 olgd E4TE wEd tdd & wEAE Ho
gAY ofa 74 He) QA W) AL Yo
oS0 gaete BESAMAL FASAANAY B
4, DNAZ WAA71=d'™ 53 fugid thds
FAEWHS U5 MEAMEE TRl Hexcitatory
amino acids, EAAs)®] S REAANZ, AXW Cadl B
EE BANA A3 Azl RS HmsH ™, i
FETERE FASL AE EMREC) it RES
BRTCZA ZAR HRY FIEARS ¥R
W e o} MRS 3 2 A% WRKRS B
Bgate FROZ AR gy pmito] e
Bl ol AR BERMD BB KR AF BEn
o) EREA) ArsolAz Y "

BFEmES PEMIAGY BEl MY BEY B
H#E5e 2954247 8 (amyotrophic, lateral sclerosis,
ALS)) ErZEmEY AA ELHAAQY superoxide
dismutase(SOD)-1o) Edel7t doldoZH BES I§
o BmEamAst duisl 2Hge] I MR B
b8y BB F= A2 wARME grpm
7t Be s Bty 9go) $usY BREM
o) HMHEC NS BEMNHI BRAHED o8
FRES mEG e BEY B2 98 BRS 2L
BES0) WS YT RFE HRE e g
U £s gEpmRs AT AARIHFNLE £3
A el Q2214719 31U nitric oxide(NO)
sh 4% AEPOA #Hikol BE WHS peroxynitrited
ARse] W Ug M8 AUgT 39% o8 KB
% protein kinase C(PKCY cyclic AMPS} 22 o3
Al pEL ez AEENE ZAE0T @
. H20) BEBHEES) ML MEB) ek kAol
el A2 AR KRMEWEC) BAY 8
23442 YeitE BRSSO #issol AT Yo
W ge7) Fskel Ml Yl RIHAN K
B Hivol AU ATEL piksle] me) vYg BE
4 3% AsA, BEMHYOIY KRWEHES R
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- LRREIR 5 o) Glucose Oxidaseel ©l3h i AMME Wil vixle w8 -

o2 kel Bl NZE IS ARz dch
mEbd ERMIEE ol4d AP EES ARt
AR NG o] Feista EAL EE L (B
RS 02 ARz Qo) 4% A9 fgkolt il
B AR A4 S A% ARY BEBHHEeE =52
Aot HIZde HgAEsistdyel wadA Ha o
g oAgdtd ¢ AEF @Y o9 &4 1530
7FesHAl HRUA BEEE 22 ¥ BB A8
o % HPP FTHE=FE HU

* BB GO A3 B AMmEmpel =2
AZY F NR assay®t MTT assayBo® 78 &%,
GO= B2 BES mEd Wy fpe +5%e 3
ASA WMIAAE ol BT BFOMLE BE A
HY HFQAZEAZ, 49 wiF HLE7oln AR
77t BES UEltE R R IARADTT o
He NS BREMEIT PED ASRHEAES 25
HlEES ALY S-S FHs £ 9 & Bkl
BoiN ERFEE A A ER ARSI =4S
HER 22 GOZE BgAel &8 2084 ikElg
&9 EHEAE 2PN B BEAHEEF superoxide
o2& FLATL AXW Fe~ o A3FLs FHS U
e FEAE WA e AR K ®Be NR
assay9 MTT assayS ®l£39] lipid peroxidation & &7
°|\} neurofilament EIA, SRB 2 LDHZA X 445 #2
£ £ o GO ME9 AN 3L 0
3t neurofilament®) &4}, AT R &4 Y G AFA
ol oA g% Aow MrtaTH

GO Eftay 1) s WEENES BE 98
of 1-30mU/mi® GO7} 247t o = T39 sz
oM KIEMEAIIEE AZPER ERT $ MTT assayol
A WIEAFES JESGT. 21 &E GOd mEmpm
of viEete) fostA M) EfEe] Modgen 25
mU/mt GOEEFES) A MCVZHmideytotoxicity value)o] v
$itH(Table I, Fig. 1). X3 GO £ Wiilol 98 #
22 BWEA7) A5 GOSl MCVY 2BmUmlalN 2-12
AZE T A7 EE KIEWEIES 2R &R G0Y
R pEe] vidlstd qxe YELE G WA

Aon 6N sEEEdlA MCVE JerfthTable I, Fig.
2). GOS} E4do) ik MBS MAsky) A3 1-20mU/
mie] GO7F Z7zb o8] B FHD EEEAM Kigwm
Bame A7hER &S £ NR assayo) o8 Mt
BEL PEstanh I &F GO EHilgd wso &
oA Mgl el WAt or] 10mU/ml GOEM
A MCViMmidcytotoxicity value)ol stHTable M,
Fig. 3). £3 GO & Ao o3 wEs #hs
gated GO MCVS) 10mU/misl A 2-12413F 5¢ zhzt
EE AMEMEAIIRE AT R GOY BB FRY) )
dsted #iRe) HAHES FosA BAANHS R 647 1
fAA MCVE JellltiTable N, Fig. 4. Bfidie &
EHbrs B2 KRRMEHSel dazaaht Az
AAAE Y )& FAL AT glo At A5
e vEde ol 43 22 Z4F dAdase
B W R Houns WESel wEdr ok
A HBAME A9 fEase) FEozT e BmEa
gEel diste) olol mikiy JAMEC) o3 BEHRHA K
RE WA Hstd AFNM oFEASS BED x
Jemitaieel R AL U GOS BHY ¥ uE
SRS MRS neurofilament FE/E BIE st lipid
peroxidation #5E, LDH BEHEE #E 2 o9& pix
5 93t FmEEAh

LigR) We neurofilament®] MES 9% neurofilament
enzymeimmuno assay (EIA)o} told GO= 154 KIS
Mool mFgt Becol vialsle neurofilament®} X3 WAS
BEHoern 20mU/ml GOEHEAAY MCVZHmideytotoxicity
value)S YEtdtTable V, Fig. 5. 23v 20mU/ml
GOE 6417+ 5 higiiuel st ! A 10-150x g/ml
o Ligfkol 247t TEE EAHAM 3473 B¢ AALY
3 7S EWY @Erel waAlste neurofilaments] &3
2 BNE BROY 53) 50-150¢ g/mle) Ligkk R
AME BEM] vidle} 80-0% oo Ury ol
0mU/ml GORHE B A(475%)) visle o &
o BmE Jdebloh £33 CERKINEETECARS) 7
% CARY #1 Bl nl#ste] ®mmdads dgen
53] 150¢ g/ml RIRAME FHBRH1.27+018)) vl5te]
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1210182 e} GO BE(062+005)9) v)§ o
e AT EBinE BRI AEMAR)S REHAME &
Higge vsty mmde RoFEow 150 g/migl
BEANE HEME(1424019)9) vjsh 12840182 uel
v oole GORHY EIF(0.73+001)0] vlstod ol folst
#BmE BArHTable W, Fig. 7-a, b).

99 FEE ¥ SRB 4ol 2ol GOsL 5-60
mU/mie] WEE 2tz =39 Eamols B8 kiEms
HIREE 6A17F B9 1B O3 FUUARL BE BE
o vldiste] HiAsHon MCVE 0mU/mt GO sEHe)
A el ci(Table V0, Fig. 8). 18y 30mU/ml GOE 6
RER] S MREEAIRR] EFEEl7) A 25-150¢ g/mle) L#g
kol zzh g sEatol A SRR S Az @ A
ERE el vidlst) BuAREe) BNE nyoy =
8 100-150¢ g/miel LREER REOIME HEMY vlsd
85-90% ol 22 yeht ol 30mU/ml GO BHE A
F(6653%)e Bt AL Fo@ \iE JEbAcHTable I,
Fig. 9. =3 L@#MAEHCARS 2 CARY BRE
ol wiEst) wind A4S BAon &3] 80-160¢
g/ml EEAME HBE(100%) vlstd 86-04% ojAte
2 veht GOt EFR(621%)9] vlste mje fol3))
HAE BME HAHp<001). AEMWAR)S EHMANE
B BEY vdsie mngs BAFAen 160 ¢/ml
o] gHAM = HEE100%) visl 798%2 Jeh} o
T GOTe) RPE(83%)N Hlsly thh B M\NE By
™HTable X, Fig. 10-a, b).

GO7t A 3dshibsel plXe #Be L) st
o 15-120¢ g/mie] o2 @7 Ztzt £8Y oA
KEEPHEAIIEE 6X7 5¢ 3E8F lipid peroxidation?)
FAEE Yt -tigskol H$ lipid peroxidationo] 9o}
M GOT R KISl s BEd blEsto
TBARS® #®ES #mAZe™ 30mU/ml GOmR|A
MCV#t(midcytotoxicity value)& JebdtHTable , Fig.
7. 2384 30mU/ml GOS 6 Ft ol mER
37 A 5-60x g/mle) tilgke) 2z THY RN
3N FE AAE @ A mEId #md sldsiy
TBARS B BmE 9o =3 60r g/mlel i

R BRI = BRI(256+£3.D0 vldte B4x31=2
el o)E 30mU/ml GOTHe XS Z9(861£58)0) ]
3ted ko 2 sl tiTable XD, Fig. 12). £¢ tif
MG EWCARY 7% CARS mE BEol walsy
WAOBe Hyowl 53 60-90k gm ERANE 465+
5.1(p<001)3# 383+46(p<0.01)2Z VEN} GOl
(90816.1)e} vlsld ujf- HAASR HWAHE BRI HER
(AR)S) NS &3 B vy Bide 2y
9o} 90x g/mie] EEOAME BEMGLIZ4DN ¥
8 5391412 e} o) GOWS EH(84.7154)9 ¥
st ta BAEE B cKTable X Fig. 13-a, b).

GO7} Algwhigaiige] v)xle ool Wik LDHEAH
#E 389 10-80¢ g/mlel -LiEfke]l zhz} X H K
WA 6417 B¢ &S dd LDHBAEES A4y
k. GOt E3 ANEiEingel mAS gl viHsid
LDHY By BME BFor 40mU/ml GOEHoIA #
MR 100%(182+1.3)00 ®lgta] 152.29%(27.7+26)2 e}
Y MCV 2t {midcytotoxicity value)& YeEFTtHTable XIV,
Fig. 14). 28y 40mU/ml GOE 6A17F St s Hnol
BEE7) A 5-100¢ g/mle) Ligakel Zt4 TP s
BA 317 T AAE A RIS @EEa) v}
of LDHY| &2l &1 WA S ¥9on S35 100x g/ml
o) LEEEK EHO)ME BEI139%1509) vlatd 211+
26(p<0.05) 2.2 Yeh} ol 40mU/ml GOTHE EREs 2
%(39.513.8)“] vgte ¥ HAE Vel tiTable X
V, Fig. 15). =3 Lt@ESKMWEEHCARS 2 CAR9
B RiEe] viHsty WAHEE Bon E3 Su
g/miz 100z g/ml BREIHE 162+19(p<001)¢ 174+
L5(<00DE Jeht o) GOTHl BA445+35)0 ¥
gt ol FAH HAE AT AEMHARY &R A
= A g vasld Hide RoaFgden] 100
g/mie] REAME HER(I69+1D W& 278+128
veh} ol GOTre) BE(305+26)9 ®lste okte] B
4 & HYtHTable XV, Fig. 16-a, b).

ol BE #ELT BANEY, GO 7S BEH
BT Bvhy Aol o8l Ml RS AL
SHIREel tiste] S vehiis, ool e LEERKMIER
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- LEERKIWR 5 o) Glucose Oxidaseol o8 A58 KHERH MM vAe ¥¥ -

59 %87} neurofilament?] B89 N, FERAE B
i, lipid peroxidation®l ¥4+ 2 IDHESY HAE HY
ELIR 2 RREE 2T BEY TR de AL
2 ey

V.# &

& AFME glucose oxidase(GO)S} Byfkiy RN
2% #i MRS MBS o) #HiE MR NI -LiEsk
X LIESIAEEHS AEWH Hbel BERE mas)
Az A AHNA R EET K EARE g
E HEY A3 ogs 2o

1. BFEmEEY GOE NR assay®t MTT assayolxl el
MIAEFFES BAANRT R FUN48E B
AXR LA, lipid peroxidation® LDHES ®#WMAA A
7o) 53k RIGTSHIEC) HES Yerldch

2. CREEK(CBY)S Miiissl S9N A8L f984)
7YNZ 2, lipid peroxidation® LDH&S fel8t ¥y
epgch

. olM

3 CIERIMEEWCARE Sk S9vags
fol874) =742 T, lipid peroxidation® LDHE
o §o% WOE e

4 BEWARE s a9 dge o3 8
mE vERd ok

ol ER#ERY W29 Lk ye GOt Ze
BRAmES] Bl gl i BEERC Ao}
fael Bft BEF 2 ER AR dis MRS ERY
F om, mig ool diE HKREY R RasoA
of ¥ Ao 2 Eyurch
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=Abstract=

Effects of
Chilbokyeumgamibang(-tragkhnsk )
on the Cerebral Cortex Neuron
injured by Glucose Oxidase

Kong-Han Choi
Yeoung-Su Lyu

Dept. of Orental Neuropsychiatry, College of Oriental
Medicine, Won Kwang University, Iksan, Korea

As the average life span have been lengthened and
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the rate of senile population have been raised, chronic
degenerative diseases incident to aging has been increased
rapidly and become a social problem.

With this social background, recently, the facts that
oxygen radicals{OR) have toxic effects on Central
Nervous System and Peripheral Nervous System and cause
neuropathy such as Parkinson’s Disease, Alzheimer Disease
have been tumed out, and accordingly lots of studies on
the mechanism of the toxic effects of OR on nerves, the
diseases caused by OR and the approaches to curing
the diseases have been made.

The purpose of this study is to examine the toxic
effects caused by Glucose Oxidase(GO) and the effects
of herbal extracts such as Chilbokyeum(CBY),
Chilbokyeurnga Acori Rhizoma(CAR), Acori Rhizoma(AR)
on the treatment of the toxic effects. For this purpose,
experiments with the cultured cell from the cerebrums
of new born mice were done.

The results of these experiments were as follows.

1. GO, a oxygen radical, decreased the survival rate
of the cultured cells on NR assay, MTT assay and
amount of neurofilaments and increased the amount of

total protein, lipid peroxidation and the amount of LDH.

_’]8_

2. CBY have efficacy of increasing the amount of
netrofilaments and total protein and decreasing lipid
peroxidation and the amount of LDH.

3 CAR have efficacy of increasing the amount of
newrofilaments and total protein and decreasing lipid
peroxidation and the amount of LDH.

4. AR have efficacy of increasing the amount of
neurofilaments and total protein.

From the above results, It is concluded that Chil
bokyeumngamibang has marked efficacy as a treatment
for the damages caused in the GO-mediated oxidative
process. And Chilbokyeumgamibang is thought to have
certain pharmacological effects on controlling over aging
and - treating Dementia. Further clinical study of this
pharmacological effects of Chilbokyeurngamibang should
be complemented.

: glucose oxidase(GO), Chilbokyeurn(CBY),
Chilbokyeumga Acon Rhizoma(CAR), Acori
Rhizoma(AR), oxygen radicals(OR).
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