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Effects of Acori Rhizoma water extract on the Cerebral Cortex Neuron
injured by Glucose Oxidase
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el REE ofa EHRES A 9 A A o}
g m#EC wEH shed, HiEole A
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webd BmEEmEe] WEEE Y GEH
o g ZMA7) Adel A4 AHNA &4

Bad KIESMIRE RSt gloucose
oxidase(GO)ell =& A7l & ol9 HEWHRE &
Felgon, =3 AEWH NBES HET K

GOell olste] FEEd #Hitel iy Bl MRS
neurofilament, SRBZH ol 4 ktﬁx AL |9
A AE EBREE AUV @mEd e vt

I, BBMH % FE

52& ICR A% 4% 3
AR FEE AHES HASAL,
2) =M
A BB AHE S BEWE EXASE WBA
WIS wEEAA AT F BRSO SRR

2. KBHHE

1) &2 HAH
BEW 200ge FHABeAad Y1 HEHS

fiFelel  2A2E¢ BEBZ Fupd
3,000rpmell A 20& 3 °J“H\31 3l HMF FF7)
2 ZAEE3 T OFEEENA 240 HER
Bsto] Zhzk 207g9 Y AlgE U

2) BH s

A EEA  AEE gARE glucose
oxidase(GO, Sigma)2&4 27} IOOmU/ml,

10mU/ml, ImU/mis} HAeg TEo] Yoo
E3Y ¥ HR 9Y H9Y doz g4 *}%3}
Ad B8 F& AA HEigel Yot Ab8
stk

3) #MEREE

H20%. 1999 -

KA SIS 2elE Michikawa 579 %
o] wel HiTE Tt & AE 1-399 AR
A FE HzxAL 0.25% trypsine] E3®
phosphate buffered saline(PBS)e.2 REIF %
36°C, 5% COy/95%air2 A" 271 oA
st goh. WMBERETH 10% fetal bovine serum
(FBS, Gibco)e]l X&% Eagle's
essential medium(EMEM, Gibco)2 2 33| A3
F Pasteur A2 ATE Azt 229
HMEEL Poly-L-lysine (Sigma)eZ HAAalg
96-multiwellel 3x 10°%ells/welle) BEZ HZE
EFago. 258 AXesE 39 2tH03 Q42
EEEez uede Fon 7L HEHEHE
= EEol AHE3HA

minimum

4) BFEEME B

BEHBEEZ A KEMSHEEd vAe
S FES At YAAY EEY Ml
B2 06%-D glucose’t ¥ MEMO= 33
AHF I4 1-30mU/ml glucose oxidase(GO)7}t
el el A 2-12A17 B9 BE % S
s

%Kﬂ

i

5) MfENY U BENE BT

(1) MmERAEfEER 97
@ NRZE&®

Neutral EEL

JEERT

red(NR, Sigma) ¥
Borenfreund®} Puerner(1984)''e] whwiof whgic}
5 o BEY GOE EEI HE MEHRS
phosphate buffered saline(PBS)2.8 33] 43 %
A A2% 5mg/mle) NRE welld HFEEER
gMste] W& ohg 3A17F ¢ 37C, 5% CO,
2 z2dd A27lAAM HESACY. HE $85F
PBS2 33 MAHE 1% formalin®o2 3131
acid2  EEI oF
spectrophotometer2 540nmollAd FJ5E ®IZE

shod HEARFRL LEER WESHAC

1%  glacial  acetic
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@ MTTEZ&
MTT<3-(4,5-dimethylthiazol-2-y1)-2,5-diphe
nyltetrazolium bromide(Sigma) EEZ

Mosmannl5)2l Fikol oot EEREHEY
FAAE EEET HEE WEHEERE PBSE 33
A3 T Mg AZE 50meg/mle] MTTE well
I BnBES 34ste Yol 37T, 5% CO, 2
Zd8 AH27)AM EEIAY. BB XTTHk
dimethylsulfoxide(DMSQ, Merk)E EHE3 o2
spectrophotometer® 570nmolA F2 =& WE
% HEEY g BEs A

3 Neurofilament enzymeimmuno assay(EIA)

HEEF SRS PBSE 33 M Hste] o
22 nAFANZ F 02% Triton X-1000] 2&
" PBSZ 33 Mxsich HAF BEF NEI4
11100, Sigma)Z 1A Tt FANF 0.04%
O-phenylenediamine{OPD, Sigma)z} 0.02%
hydrogen peroxide® 3% c©}g Dynatech
Microelisa reader® 490nmolld EJ 5 & Rz s

of #AERET e FESACH

@ SRB &

BEAMEY FEWoR YA FU EE
3 KRS HIMY) 0.4% sulforhodamine B%
200 1 Arste] 1A F¢ A=) walg o
& 10% acetic acid2 33 M HsA A4H ¢
2% 10mM Tris based ©]&38loy SRB-bound
proteing 9% ELISA reader® 540nmolA] &
FEE WEStY BT R #Es Ao

6) ®ist B

B AR A F9489 2 ANOVA
%o Tukey-Kramer multiple comparison testol
ojgtd o pate]l 005 ol& AT FoF Ao
2 3o

[/ - 95% |

. MR B HES| BHEAR

1) i £5F o0

(1) MTT £2

ER BB R KIEmSEE nlxe B
W #ESZ) A9 glucose oxidase(GO)7}
ImU/mlol A 30mU/mi 74x) 9] ztzte] Bz X
el HEREANA 6AIZ B HES F GO9 #
HHRE MTT assaygol 9l3ld #AES #F
ImU/ml GO EEAAME AT AE&Fo] HHIRY
(100%)°] ®l&tqd 863% % vebdtch @y
10mU/mle} BHEAM <= 744%2 ol®} tha
A Ve £§ 25mU/mig 30mU/ml GOE
RIS AL o9 MEEE 77 52.9%(p<0.05)
9} 36.9(p<0.01)% =2 HEERfo] W sl BF F2
A @A JeEbwth(Fig. 1). GO7F A|ztol wheh
% KIS o X = RES @RSty 8
3te 25mU/ml GO X383 HEFagolA KAGH
RS 2Hzb 2~12A12F B0k H%S T A F 9
ABELES MTT assayyol olste) R} Mok

AET BR 2N HERAATS HEBREF100%)
glsto] 76.8%9] #ERRAEFHE S BUTh £F 44

g oM E 595% 2 $HERE vlated )
2 He AELL LEWon 6A7Z ERAAE
HEBREC] wlste] 51.1%(p<005)e] HEEL, 12
AlZE tEREol QoM E 376%(p<001)y) AE&S

27} UebdichFig 1),

]
°
L

a
3
n

Live cells(% of control)

o 1 10 25 ao
GO concentration{muiml)

Fig. ! . Dose-dependency of glucose oxidase(GO).
GO-induced neurotoxicity was measured by MTT assay in
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cultured mouse cerebral neurons. Cultures were exposed to
1. 10. 26 and 30 mU/mi GO for 6 hours. respectively. The
results indicate the mean+SE(n=6). **p(0.01

120 4 ) .

Live cells(% of control)

GO incubation time{hour)

Fig. 1. Time-dependancy of glucose oxidase(GO) in
cultured mouse cerebral neurons. Cultures were exposed to
25 mU/mi 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 F=2
RO KISTHSHEE Ca”, Mg” freedl

Hank’'s balanced salt solution(HBSS, Gibco)2
2 338 Axd ¥ GO7F ImU/miolA 20mU/ml
7o) BER 7t IEE HREAAM 6417 1B
EY g ol S FES ER ImU/miY
EHECl A Mol 41FFE-S HERBE(100%)d |5}
o 735% % YEG o™ 5mU/migd 10mU/miol A
7tzd 64.0% <t 47.1%(p<0.05)2 YERRITEH E
20mU/ml GOANA &= 21.3%(p<0.0)E el
HFig ). GOt EEmpfol whel XIS
of elAle % FHE 317 # 3t
MCV (midpoint cytotoxicity value)gtel 10mU/ml
GOBE A 2~1241F FoF 3% & 2 A
BE AT HESS FAEY KR 2AM7T 1%
M EEREE100%)0 Blste] 683%2 el o
o 4AIZEE 6A 7 E 12A17e A e 37
56.3%(p<0.05), 50.0%(p<0.05), = 25.9%(p<0.01)
2 HElciFig V).

e orir

SH H20= 19899 -

120
3 100
§
§ a0
0
- -
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2 .
2 40
°
b
o 20
2
- o

o 1 s 10 20

GO concentration{mU/ml)

Fig. . 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 mean+SE(n=6). *p(0.06: **p(0.01

120 4 N GO Omuiemi
[ ] GO 1amum|

Live cells(% of control)

GO concentration(hour)

Fig. N. Time-dependancy of glucose oxidase(GO) in
cultured mouse cerebral neurons. Cultures were exposed fo
10mU/mi 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. MBI BE
1) neurofilament &8

(1) GO9 =

GOBE mW& peurofilament 2
A% neurofilament EIA°}l  gloid  GO7}
10-30mU/mIZk 219 iBERZ 24zt T3E HER
A KEGFSHBEE 647 3 REE ¥ M
of ffrAS HHERED LB MEIAT 1 #R
10mU/ml GO EHEAM s AT YP&E&2 ¥

B MES

B£(100% )l d} &} o 71.3% % eyt oo,
15mU/ml " @# A< 631%=2 eSS E£3
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20mU/mlel 245 484%(p<0.05)8 AEE&S K
o] MCV #t(midcytotoxicity value)2 “EFH.S
25mU/mist 30mU/ml GO EEAAM =
34.4%(p<0.01)$} 21.7%(p<0.01)8] WELES Y
Wrh(Table 1).

.

i)

Table l. Dose-response relationship of glucose

oxidase{(GO) by neurofilament enzymeimmuno assay(EIA) in

cultured mouse cerebral neurons.

GOGnL/mb) _ EIA_absorbance(490um) __ Decrease_of neuwrofilament (%)

0 1.57z0.18

10 1h2=0.158 28.7
13 0992013 6.9
20 0.76x0.16" 31.6
25 0.5420.09°" 65.6
30 0.340.06°° 78.3

Cultured  mouse  cerebral newrons  were  exposed  to various
concentrations  of  glucose  oxidase(GO)  for 6 hours. Amounm  of
neurofilament  was  measured by enzyvmeimmuno  assav(EIA). The
values are the mean®SE for 6 experiments. Sieniticant  differences

hom the control are marked with asterisks. "pd0.05: "*po ot

(2) BETH(Acori Rhizoma, AR)2] R
B3 KEmARMRAEl g GO 4batd &4
o deiM HEWME®H RS neurofilament
o EAELpmAA FESZ sty GO9Y
MCV Zt(midcytotoxicity value)?) 20mU/m! GO
A Al BAIZE EQF =EAIFI7] 347 Ao &
e MY} REBEW(Acori Rhizoma, AR)7}
25~150ug/m1°] Ztzh TgE EEERAA A
ob & o)) BFEAMIRE neurofilament EIAY o2
EE]EE}ME}. 20mU/ml GOTH& EE3IIS
neurofilament2} F= W3l HREEE 137 o u]s)
ol 0.73 22 vetgtch 23y FEWHAR) 254
g/ml BRI A = AR 1359 H|sto] 0830
UEl T 3 50 g/mlel AR Bl A= R
#1399 visle 111(p<0.0)E Thh =4 e}
gk ey 100ug/ml 2 150 4 g/ml ARGERE )
BFol  glolM  zZbzh WEEEE 1410 o5ty
1.22(p<0.01) 2, SR 1.42¢ o 8 o]
1.28(p<0.0)2 GOxtel ol vste] uj¢ XA
L Ebst e (Table ).

Table 1l . Dose-rasponse relationship of Acori Rhizoma(AR)
extract for their neuroprotective effect on glucose
oxidase (GO) in neurofilament

concentration ef AR E1A absorbance

extract GO GO

Cpg/mb) Oml/ml 20mb/wml

conlrol 1.3720.13 0.7320.41
25 1.3520.1t 0.83=0.05
50 [.39=0.135 1t1=0.12°
100 142016 1.2220.13*°
150 1.42x0.1v 1.28x0.18""

Cuttured mouse cerebral neurons were treated with 25, 50, 100 and
| S0ug/mb Acori Rhizoma(AR) tor 3 hours respectively. After then
cultures were exposed te 20mU/ml glucose oxidase(GOY o 6 hours.
Amomnt ol neurofitoment was mensured by enzyimeimmuno assayv (F1A).
The values are the mean® SE for 6 experiments, Asterisks indicate the
signiticont differences berween groups. ‘p{0.035: **p0.01

2) SRB £&

(1) Gog| &=

BMEAALI BE KSR s &
e FuwARe ZdWoM HESV ¢sto
ghicose oxidase(GO)7} 5mU/mlel A 60mU/ml
7R 8] Zhzre] BER T HEEOIAM 6213
FF KEFET F GO o3 guld Ao W)
of dial FEI #EFE ImU/ml GO ERoA s o
WMol FHAdo] HEERE(100%)o) HlEle 764%E
el & 15mU/mie} ZElM e #EEE]
H)3hel 56.3%(p<005)2 Tha RA UEhdo.
g 30mU/mi®} 60mU/ml GOE B3I 749 4
2 T4 xAgdy 48.2%(p<0.01) %
21.9%(p<0.01)2 el #EEREC] bl st B E
FelaA @A vElges, MCVite 30mU/ml
A ek tH(Table ).

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

GO _concentration{ml/ml) Toral protemi% ol _conirol)
1) 100306
5 Fo45)
15 S0.34R"
30 482300
60 2152300

Caltares mouxe cerchral neurons  were exposed {0 5. (5, 30 and
60mL/ml plucose oxidase(GO) tor 6 hows, respectively. Amount ol
total protein was measured by SRB assav(340mm), and shown s %
ot control. The results indicate the meand SE tor 6 experiments.
Significant differences trom the control are marked with  asterisks.,
"pLL0S: oot
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(2) A& (Acori Rhizoma, AR)2|l R

M KSR g GOel AtEtA &4
ol ololN FEFEMLWY MRE Total protein
o) BinME 29WdM FESV st GO9
MCV Zt(midcytotoxicity value)¥l 30mU/ml GO
BEA 6417 Fot & AT 3AIZE Ao
9 HEWE(Acori Rhizoma, AR)7} 20-160 u
g/mi7b 24zt Y oM AAd § o
o  pEMxEE: #Axsdd. AEHARZL
30mU/ml GO%-¢ BEIAS o FaduWdyg &
HHgle HEERE100%)9 vlEe 583%=2 uE
vl a8y 20pg/ml AREEIN M= ¥EREE
v ste] 67.2%2 vhebdelh 3 40 £ g/mlgt 80 u
g/mlel  EmEoAME  WHBd  dsld  ZAZ
706%(p<0.05)%F 725%(p<0.05)2 GOe| EH
of ®lele] i A JdEEch 2y 1604
g/ml AREEFE2] 743 UM 79.8%(p<0.01)=
GOwHe} ol Hlstd i EA UEET
(Table V).

Table N . Dose-response relationship of Acori Rhizoma(AR)
extract for their

neuroprotective effect on glucose
oxidase (GO) in total protein
conventrasion of Tolal protein{% ot connold
AR extract
pep/mld GO_Oml/mt GO 30mL/mt
control ozl 383243
20 100=35.3 627202
40 100242 70.625.7"
80 10=5.3 72.5z=5.0""
160 i00=4.1 79.8=0.7""
Culiwred mouse cerebral mewons were teated with 20,0 300 88 and
Papg b Acors RhizomalARY 1oy 2 hours respectively. Alter then,
cultures were evposed 1o 20mlU7mb glucose oNidase(GOY Hor & hours.
Amount of total protein was measured by SRB assay at wavelength of
340nm. The values are the mean YSE for 6 expaiiments. Asterisks
mdicate the significant ditferences between groups. “pl0D3: **pdh.n)
V. &

BBRLANE AR E4S N 100914 120
B2 BD gon R (BE - KEE) Vs R
W At DRAEREE DEWE SOF
BN btk SR BOEAE o Ak HRE 8
B OMESER L+HE BRE NRCKSE Bk
EWSE WREE BRBEmAR G 2

=3 M20=. 1998 -

BfEe tetn ded, SNk LRAE
sty A+akol MBEstd ZFigel sto] B
of WE e BMLES MR, £ (X
B EERERY Yo “kF b, BRE oo
NEZRBRET L, BEEESNA, tHERED,
KB, wETR, SEEmEFh, L AKX B
RE AABERETE mHEZESEK A
FRE B KRB B BHEE PHE
e, AARIEE S 3t 5§ - & Fipol WE
BRY BEATIT AR &M -4£REE - ZH
o wmiEsA BES T USS BaAen BY:
‘"HRMEEELENEXR YD sd RFESE
Aol BRA ot REH .
FixEEmo R Ee Hoe B w2 o
42 gz d9sy Hels) 5H oo
A2 FEEG. F e {7
S7kA 8 A£48e #LE TedeE Heln, ©
shub R ol ¥ o AREe) &tE LTI
Aolth, AAE MERFK(aging)olzt EYHA
3 den, FAE oo £ FE(senescence)Thil
et & 2 @ AR B AT
of wlalsted dojvie WMol T AEHMQ] R
ITH L2 M, BER - HeER B4E7 2 eAslo
SHEfIRIEC] el KHESHE fEf1ol EoiAE B
mgolt ', e REE g st sel &
sl ol olAA HEEA HEHAA B3
7] WEolch @A7A L kol s JHAE
(theory)2& ZA  HfEH(waste and tear
theory) ¥ EEFHRE diEdch HHERS Tt
AR dder AAHE FHABHMEY TH
3} free radical i, DNA FHAHB error®
WA 5 = error BEBR (error-catastrophe theory)
3} sy F WAYHE  post-translation
modifications S22 U¥n FHAES BRER,

o
kS
—(Zl-"
22
sl

bz} gjo

DNARA4l  JEe AHAE  Eduely
(somatic ~ mutation theory) @} zgadAy

(programmed aging theory) $9°] ¢t
olF M g BRE mEHR

(free-radical theory)2 < ol& Sdse &F
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So] o] Yo 9o olo NF HEI B
3 EFE R de 'l

B 3 # (free radical theory)2 MX W9 E{L
BE/L 2z Agss 00 FANSAAN BH
#2 hydroxyl radicallOH), hydrogen peroxide
(H07) B0l 479 ojRe] MEAFI Yoz
wgsted Ashx T AABAE WEA HA
gwa 4 DNA 5 2 AR Bd9 7%
S AasA =Hed, dge) wmel ek o A
M7l EHER WA fralstA st ik
o] ERo] HrjE 7pdo)ir Y,

wEsad A el BT BiRzE w3 e
FE 2 RPIRO MMSBMERIRY S %
EN EMRIEEE Y MR} JsS
F 5o BFHo HBY VA KA WY R
WEAS, B8P EEAC) BAY IS KE
A7l SRR RS, &7 &
o L 9 &ﬁwl WA S) STRBALIER o)
9 ool = k5o B
7t ﬁiﬂﬂw%,ﬁﬂﬁmié 3 FAHQ
KISEES Bfbo] DY BERS obd #HED v

lo

7 gk
MEEBES PEMLHEBI BE oY
RiEY  BRRMEE  2A%434738%

(amyotrophic lateral sclerosis, ALS)dll BEE B H
o A A 4 AR
dismutase(SOD)-19] E£A¥el7t dojd oz H
BEe ME BFAHES s S5 Z
= RERHAR ) BBith BEBS FE 2oz 9
WA BEEBE B R o)
T Yol FHEo] BEAMEY BHRAKRA o
o RIRMER T BEEAE st FEEE K
ol 3 BEM J2E Astd BERS g2

EEC s WHor FE3 HRE #EiTsHY
g 23 mEARES AETY AN
e EAL oy AaH)9 3
el nitric oxide(NO)$} 45 28802 A #HH
o) 7+sk &S peroxynitrited A Fe] HHE
g4 7h2s Aon 9P £ BEAmLS

superoxide

RS S mAsBREOl 0IXlE R2W -

protein kinase C(PKC)Y cyclic AMP$} 2 & o]
A Agae] BESE vdeEA AEXFHEE 29
Fokn stoh Ao BmERaHE Edbhy R
of Wistel kA fEMelY FAEAA A
o KA ECl ZE e atslz g e
Ot BRERS #HEH An A’

A BEAA GOE A3 HEH KIEMSHk
of %27l & NR assay®} MTT assayH e &
SiE EE, GOT RE BES i viws
of e E£7FES AAIA WISAZRG. ol
> BERe BEABRE HR AHY HTAAA
AL, 29 WY FhE7otRM T 72 F
e Ueldchs BB AR dxsad”Y. o
3 HAe BEEMECL RV RS
25 fmEEe JHAT UEE &8 T o
oA BEROl oM BEBHE AFHY ER
KESTSHER =48 JEIY RE GOZF A
stAlel &S FoEA FAFELY FHED
2 2YPAAY == BEBHEF superoxidet
2o QA7 AEW Fe'' o HiaEstd &

S UBdg Jt5AE AE £ QAW
A HE2 NR assav® MTT assayE Bl &35}
neurofilament EIA, SRB 7472 #£Z 2 49
GO+¥ neurofilament2] &4 whulzlghAdol o ay
of olg Hoz gy
GO Eibhy AE) e MikENR S FES
1 #1&e) 1-30mU/mi9) GO7} Zhzt o2 B
2 OXEE EEHAAM KEWSHEE ANTER
#3#&3 ¥ MTT assayol o1& #HMkEFaS H
EdtRch I #R GO EmEE vlasly
FojstAl #MAme] EfFZHo] HAEHoH
25mU/ml  GOE#l A MCV gh{mideytotoxicity
value)o] Y ohFig. 1) =3 GO K R
of of% MBS WES ) A3t GO MCVY
25mU/mlel A 2-12A12F B¢ zhzh #egk KAgi
BARE R EF GO B A v
of Axe] HESEE FYA WAANFeH 64
A MCVE uvEMNHFig. O). GO9
A4 e e #wEs % 5t

=

N
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1-20mU/mle} GOZ} 74zt oy BE=E I3d™
ol M KISTSMR S AER BET F
NR assayol ¢l% #hlpEHFEs MESASG 2
HE GO RERE vty #ostA Hilg
o] AfraEo] st e 10mU/ml GORRHE N A
MCV gt{midcytotoxicity  value)o] Y steh(Fig.
m). =3 GOo EE Alztol o3 BES FEs)
71 93ted GOol MCVQ 10mU/miol Al 2-12A1%F
Sob 77t ke KHEMSHEE RS #FR GO
o E¥E Rl vdEe fiRe £FEHS fo
A WA AALT 642 HEEANAM MCVE UE
Wek(Fig. V).

RE®EA BEs o
neurofilament enzymeimmuno assay (EIA)el &)
olM GOt 3 KEMSH#ilne) RED RE
Hl g3t} neurofilament®] ¥3 WA E 2o
20mU/m! GOERE M MCV gt(mideytotoxicity
value) S UYelWcHTable 1) 22y 20mU/ml
GOE 6AI7F T aik#ies EEsZ] A
25-150 pg/mle) FAEEZ 47 TTE EEFRE
A 3AIZE Eek MAEld A BRI REA M
# 8kl neurofilamente] #9213 &My BME =2

3t neurofilament®]

Aom 53 150pg/mlel REAME HEH
(1420190 Hlsf 12820182 yehd o]
GOwvte] EE(0.730.0D Hlste] wje o3

BiE HAtHTable ) FUHd FEE AT
SRB 4r#fiol 2ol GO7F 5-60mU/mle] BEZ
Zvzh IEE EEEAAM R O KMEWEMEREE 6
AlZE Bob RS oS FUNAES BB BE
of "lalgte AR e MCVe 30mU/ml GO
g A YebgcH(Table ). 3y 30mU/ml
GOE oM T s E®sry] A
20-160 pg/mle) HEE7F 160 £ g/mle] BN A
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The purpose of this study is to examine the toxic
Glucose Oxidase(GQO) and the
effects of herbal extracts such as Acori Rhizoma(AR)
of the

purpose, experiments with the cultured cell from the

effects caused by

on the treatment toxic effects. For this
cerebrums of new born mice were done.

The results of these experiments were as follows.

I. GO, a oxygen radical, decreased the survival
rate of the cultured cells on NR assay and MTT
assay
2. GO, a oxygen radical, decreased the amount of
neurofilaments and total protein
3. AR have efficacy of increasing the amount of
neurofilament.

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

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

be complemented.

Key  Word oxidase(GO),
Rhizoma(AR), oxygen radicals(OR).
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