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2. Guibi-tang(Guipitang) and  Guibi-tang  gamibang(Guipitang  jiaweifang)  had
concentration-dependent scavenging activities of ABTS cation.

3. Total polyphenol amount of Guibi-tang(Guipitang) and Guibi-tang gamibang(Guipitang
jiaweifang) was calculated 79.10£2.20 ¢g/10 mg and 121.03+1.11 pg/10 mg, respectively.

4. Cell viability of Guibi-tang(Guipitang) was increased in a dose dependent manner.
Guibi-tang gamibang(Guipitang jlaweifang) was increased at low concentrations, but
decreased at high concentrations.

5. In Guibi-tang(Guipitang), cell viability of PC12 cell treated with 6-OHDA was decreased
by pre-treatment, and increased by post- and co- treatment. Cell viability of Guibi-tang
gamibang(Guipitang jiaweifang) showed variable effects by pre-treatment, but increased by
post— and co— treatment.

6. NO production rate of Guibi-tang(Guipitang) didn't show a significant effect, but that of
Guibi-tang gamibang(Guipitang jiaweifang) was decreased in a dose dependent manner.

7. ROS production rate of Guibi-tang(Guipitang) was decreased at some concentrations. In
Guibi-tang gamibang(Guipitang jiaweifang), ROS production rate was decreased at high
concentrations.

8. Guibi-tang gamibang(Guipitang jiaweifang) protected the 6-OHDA-induced GSH reduction.

Conclusions :

These results demonstrate that both Guibi-tang(Guipitang) and GBTGMB have antioxidative
and neuroprotective effect, but Guibi-tang gamibang(Guipitang jiaweifang) has more
antioxidative and neuroprotective effect than Guibi—tang.
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2) AFEAZ

By R BN A eRAl 402 g
56.2 gol 70% ethanol 402 mL, 562 mL& 2}
Zt 7hate] AgolA 24 AZE S stirring 2
golld  HEAR o FsitH(Whatman
filter paper #2). o4& 50ColA 7St 55
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Table 1. The Composition of Guibi-tang(Guipitang)
Herbs Pharmaceutical Name Scientific Name Amount(g)
= Angelicae Gigantis Radix Angelica gigas Nakai 4
RERRMA Longanae Arillus Dimocarpus longan Lour 4
i Zizyphi Semen Zizyphus jujuba Miller 4
EE Polygalae Radix Polygala tenuifolia Willd 4
A& Ginseng Radix Alba Panax ginseng C. A. Mey 4
=i Astragali Radix Astragalus membranaceus Bunge 4
Bt Atractylodis Rhizoma Alba Astractylodes macrocephala Koidz 4
i Hoelen Cum Radix Poria cocos Wolf 4
& Aucklandiae Radix Saussurea costus Lipsch 2
HE Glyeyrrhizae Radix Glycyrrhiza uralensis Fisch 1.2
4E Zingiberis Rhizoma Crudus Zingiber officinale Roscoe 3
RE Zizyphi Fructus Zizyphus jujuba var. inermis Rehder 2
Total 40.2
Table 1. The Composition of Guibi-fang gamibang(Guipitang jiaweifang)
Herbs Pharmaceutical Name Scientific Name Amount(g)
GBT 40.2
IS Comi Fructus Cornus officinals Siebold et Zucc 8
hskF Schisandrae Fructus Schizaudra chinensis Baillon 8
Total 56.2

st ARSSIATE 5SS WG] 19.46%,

dichlorodihydrofluorescein

acid (ABIS), potassium persulfate, dimethyl
FElRIG ik 0] 22.16% ATk sulfoxide ~(DMSO), griess reagent,  27-

diacetate  (Ha

3) AleF

Alzza) ke F a3k Roswell Park Memorial
Institute medium (RPMI), fetal bovine serum
(FBS), horse serum, penicillin-streptomycin-
GibcoAl (Auckland, NZ)ollA 913} Al-8-3}
At

3(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazol
ium bromide (MIT), 6-hydroxydopamine (6
-OHDA), 1.1-diphenyl-2- picrylhydrazyl (DPPH),
2,2’ -azinobis-(3-ethyl-benzothiazoline-6-sulfonic

DCF-DA), hydroxychloride (HCL)= SigmaA}
(St.Louis, USA)elIA] +9)3ted AM8-3H T

Total glutathione  quantification kit
Dojindo molecular tech.(Tokyo, Japan)ellA] =
Wdoto] ARE sk Aol AHEE EE AlSF
< 248 TF oo E ARt
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(1) DPPH radical &4 2§ &4
DPPH radical®] th3F 24342 Blois™ <]

of  EGE ELIKT FEFEANERE
10~10000 xg/mLe] =™ A|ZE 100 uLA
7hete] & 3§, 37 CM 5 & AR
30 £7}A] spectrophotometer(Versamax, USA)
Z 517 nmellA 9] FFEE FAst] AHY
= =3 2ol Axtetaith

DPPH radical inhibition activity(%)=(control
O.D.-(sample O.D . -blank O.D.))/control O.D.

(2) ABTS cation &~A 28 &4
ABTS radicalS ©]&3%t 3ty =
ABTS cation decolourization assay®l <3}
Al&EAt. 7 mM  ABTSS} 245 mM
potassium persulfateE HE FEZ Tt
A fFaeA 24 AZE F9F WA|EHA
ABTS+S #A3AIZ1 & 732 nmellA §4= 3k
©] 0.70 = 0.020] Al 3} phosphate buffer
saline(PBS pH74)2 34stdek. 34"
ABTS+8-9 950 uLoll iyt EEim ek /i

FE2EAUXES 10~10000 pg/mLe] H23

o
;g o

¢

2

50 LA 7ketel B&s) 5 & Tt LAY F
spectrophotometer 2 732 nmo|A &3=E =

ko] A7 ke et 2ol ARSI
ABTS cataion inhibition activity(%)=(control
O.D.-sample O.D.)/control O.D.

% ZYHE %L Folin-Denis®®< 38
sto] SAskATt. Eil T sk =
FTANZE 10 mg/mLE SHITE o] 3
2ste] 2 N folin 200 uLet NaxCOs; 2 mL=
H7bste] Aol 1 AzE % WAE &
spectrophotometerE ©]-8-3}¢] 725 nmol| A &
FEE SAAT ol F EYds FE
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AFe-R

pheochromocytoma<l

AEZF= F3 rat

PC12 A 3zo]H,
American Type Culture Collection (Rockville,
USA)ellA &%F Wol ARSI 5% (v/v)
FBS, 10% horse serum, 1% penicillin/streptomycin
< Xgsh= RPMI A E ARS8kl e 377,
5% CO, Zz1lA sttt

(2) Cell viability =7
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£ Agste] 3 AR wiYF -, DMSOE ©]-8-sf
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X FBEE FSAHSAT AX AL
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(3) 6-OHDAOY W3t HA % Heas Z4
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S 55k 48 AIZF Rt etk Eis

I EMGIE Y FEEAAXES 1, 5, 10,

6-OHDA (250 pM) 3 A1z A2 &, i
gk FEFANEES 1, 5 10, 50,
100, 200 pg/mL &%=

T3, E RS FESANEE
L

3417+ %, 6-OHDA(250 uM)S A g]3le] 21 Al

& o Atk e FE F MITE A
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3t spectrophotometer 2 570 nmol|A] &3
g AT AE AEES tixTel d
ot W& 2 EAISIATH

(4) 6-OHDA®] 2IgF NO A/gdell gk J
=3

NO9 &+ A W nitrites =%
Griess reagents °©]-&3sle 43ttt PCl12
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EY, EERINR S FEFEAAZE AY
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(5) 6-OHDA°] ¢J3F ROS AAlell &3k g3k

4
ROS =3L 2,7-dichlorodihydro-
fluorescein  diacetate(H, DCF-DA)E  A}-8-3]]
fluorescenceE =743l= WHE o] &3I4
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X5 7ot 48 AIZE 3 R BN
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pg/mL FEZ A7 3 F 6-OHDAS A &35}
St 20 M H, DCF-DAS ¥ & 30 &3+
wjk sFETh PBSE  AlZ ¥, fluorescence

excitation 495 nm, emission 530 nm=zZ ¥F%F
FES SHsI
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o
S AASEZ 10 mmol/Le] HAS ¥

freezing ¥ thawings 2H W3 71 &
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7CAA 5 ¥ incubation$t ¥ GSH standard
solution®} sample solutions P31 37°ColA
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& 29an
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Ay} data® MeantSEM.OZ F A5l
o) 7= SPSS 12.0K for windows(SPSS
Inc, USA) 2S5 ©]83} one-way
ANOVA i< A8kt #3742 LSDE
AAstg o By F94e 5% mITHY
SHAIZ ZAFSFAT
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1) DPPH radical &4 &%

DPPH radical &4 #%-< DPPHA| 3}
A FEEC] Tt AN A5 FRETF A

e AL 27 gHoE e AoE,
e ke FEE, A
DPPH radical 274 #/4< Fig. 13 Fig. 20l
YeRN AT -2 10~10000 pg/mLel &
ToA 9.70~9845%2] AA FAES Yehi]
o, EEE K /2 10~10000 pg/mLe] &
Toll A 14.31~99.78%2] A B4 Ve
b RS sk 7o) =% DPPH
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radical 2274 AL vlwd A3}, ERG Ik
Jiol EimEY Al el M (Fig. 3),
DPPH radical®] 50% 47 /¢ a3t &
9l ICs value A GFEIEINEK J7(544.20 g
/mL)e] Fii5(552.20 pg/mL) Rt Srof, i
Bk Jjo) s Rk DPPH radical &7 &
so] ot g A= e

GBT (ug/mL)
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Fig. 1. DPPH radical scavenging effect of GBT
according to time and concentration,

GBTGMB (ug/mL)
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Fig. 2. DPPH radical scavenging effect of
GMTGMB according to time and concentration.
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Fig. 3. DPPH radical scavenging effect of GBT and
GMTGMB according to concentration at 30 min.
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2) ABTS cation &4 &%
ABTS cations ©| &3t dHilslel S
V)]

e WHeE, EifY-S 10~10000 zg/mL
FEolA 1.45~9998%2] AA FAS e
Ao, EHRE vk 72 10~10000 pg/mLe]
ol A 631~99.99%2] AA &S YeRY

. WS sk )iel s=¥ ABTS
cation A A4S wiwdt A3}, G I
o] ELET S-FtAl UE oW (Fig. 4),
ABTS cation®] 50% 47 4o 83 5%
Ql 1Gs value GA] GElEINUE Ji(191.90 ug
/mL)°] Eiffli55(279.10 pg/mL)E o} wro}, Gl
ek Jiol MR T ABTS cation &7 &
o] A% Ao F YET

o &

T

120
—+—GBT
100 - 3 GBTGMB

80

activity (%)
3

40

20

ABTS cation scavenging

0 v

10 100 1000 5000 10000

Concentration (ng/mL)

Fig. 4. Scavenging effect of GBT and GBTGMB
on ABTS cation.

3) & EYde I

s SRtEe istan 5o A
7S 7ML e 23k drRES] s, i
Pk Eisink el & Zejels 3 Tannic
acid®] #FFHAS olgste Feltk  Tannic
acid®] AFHL y = 009x + 00734, R =
09525 ollom, ¥ ZjvlE T 10 mge] i
Pt Skl Z2F 7910 pe 121.03
pgs Bl fRminksiol iRt & ZE)9)
= o] 53% w2 202 UETHFg. 5).
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Total Polyphenol
(1g/10mg)

GBT GBTGMB
Fig. 5. Total polyphenol concentration of GBT

and GBTGMB.
2. PC12 M= 2553}

1) Cell viability

B S ki) PC12 MEAAEE
of W& JIFS AWR7] st MIT
assayS AT EMLe AEES d=x
o 18] 10 pg/mL, 100 pg/ml, 200 pg/mL
9] F=oA 7zt 107.69%, 108.67%, 114.89%
2 x| Bl FestAl F7bskdT Gl
Lk Jie] AEE&L dixtol vldl 5 pg/mL,
10 pg/mLe] F=olA Z+Z}t 104.47%, 105.29%
2 thxatel] Hal FostA Srkekd e, 100
pg/mL, 200 pg/mLe FEXNE  ZAZ
93.46%, 91.31%% Wzl ®ls) 24 7
238}1tHFig 6).

140 -

N ®WGBT
B GBTGMB
.

Cell viability (% of control)

GBT/GBTGMB (png/mL) 0 1 5 10 50 100 200

Fig. 6. The effect of GBT and GBTGMB on the
cell viability

*1 p<0.05, **: p<0.01, == p<0.001, compared to the
6—0HDA only treated group.

2) 6-OHDA®] tgt HA|E Ho a7}

PC12 A|3Eel] that cell viabilityol] 73}
B Bk TS AAE, $AE, F
Alx st 6-OHDAO €] toxicity 74 &
== A

(1) G Sk o] A A = A
¥ H5a3
PC12 Aol Mg BRIk i< 5
HE2 213 AEE o ols AAT F
6-OHDAS 3A17F AEste] cell viabilityS
MIT assayE &3l 543t th 6-OHDA T
AT L Rk A ] atell A
zwtel] W&l bz 6210, 6621%F  cell
viability7} & 8HAl 748k TH(p<0.001). L
Py A 200 pg/mLellA 45.80%=
6-OHDA T g]tol] Hlsl] fohAl 7Hast
AtH(p<0.001). FEpEsmk s A8t 5, 10,
50, 100 pg/mLe] s=olA z+z} 73.70, 76.55,
74.63, 78.60%% 6-OHDA ©=x]g]ol] H]3|
FoJ8HA E7FeF ok (p<0.01, p<0.001), 200
pg/mLe] EEXE 5518% % 6-OHDA ©=
Aol Hs fFesiAl s
(p<0.001)(Fig. 7).

120

= mGBT
S 1o 0GBTGMB
H
I -
S w
S
B
S e
z
2 40
©
>
3 n
o
0
6-OHDA (3004M) -  + &+ 4 & 4+ o+
GBT/GBTGMB (ug/mL) - - 1 5 10 50 100 200

Fig. 7. The effect of pre-treatment of GBT and
GBTGMB on 6-OHDA induced cell death

###: p<0.001, compared to the control
*1 p<0.05, **: p<0.01, =xx: p<0.001, compared to the
6—OHDA only treated group.
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() s RN e XAl HA
¥ H5ay

PC12 AlEd] 6-OHDAS WA 3A17F A2t
o ol& AAT F EET EME IR
S FEHEE 2147 AEEke] cell viability S
MIT assayE 53l SA3Ath 6-OHDA o=
A R IR Al A
z=ate] Hls) Zbzh 6135, 5455%F  cell
viability 7} 2] 8tA 7428kt (p<0.001). i
s Aele 50, 100, 200 pg/mLolA Z+zt
69.49, 69.74, 68.57%% 6-OHDA TE=x]g]o|
vl o8t F7F8FAtHp<0.01). i ik
Ji A#e 10, 50, 100, 200 pxg/mLe] EE
A Zvzb 6144, 6545, 7131, 7150% =
6-OHDA ©=Ag]tel Blal FYstA S7tst
A tHp<0.05, p<0.001)(Fig, 8).

R

20
3 WGET
s 0 GBTGMB
]
- 80 e - “
S . -
< .
-~ 60
Z
E 40
]
2
3 20
o
0
6-OHDA (250uM) - + + + + + + +
GBT/GBTGMB (ng/mL) - - 1 5 10 50 100 200

Fig. 8. The effect of post-treatment of GBT and
GBTGMB on 6-OHDA induced cell death

##+#: p<0.001, compared to the control
*1 p<0.05, *x: p<0.01, =xx: p<0.001, compared to the
6—0OHDA only treated group.

(3) G Sk el SAX A
AE RS a7}

PC12 Aol Filita il ik i< %
HE 3AZE g o oS AASHA &1
6-OHDAS 21A13F B 2]t cell viability
E MIT assaygs &3l 433tk 6-OHDA
DX WG BRIk e

:H 203 HM 13 2009 -

o A ool Blsl 2+t 66.59, 58.57% = cell
viability 7} F218HAl 7+48h S th(p<0.001). fi
g 28-S 5, 10, 50, 100 pg/mLolA] z+z}
70.64, 72.45, 75.65, 79.35% % 6-OHDA TH=3]
el vl oAl ST TH(p<0.05,
p<0.01, p<0.001). EilEsINks; A&t 1, 5,
10, 50, 100, 200 pg/mLe] RE sEol|A ztz}
66.85, 69.09, 70.15, 70.46, 80.54, 79.29%=
6-OHDA ©=A2wtoll Blal oA S7tst
% tHp<0.01, p<0.001)(Fig. 9).

80

120
GBTGMB
100 8
e o
nr
o
x -
# E

40

Cell viability (% of control)

20

0

G-OHDA (2504M) - + + + 4+ 4+ &+
GBT/GBTGMB(ug/iml) - - 1 5 10 50 100 200

Fig. 9. The effect of co-treatment of GBT and
GBTGMB on 6-OHDA induced cell death

###: p<0.001, compared to the control
*1 p<0.05, *x: p<0.01, =*x: p<0.001, compared to the
6—OHDA only treated group.

3) 6-OHDA°] ¢35 NO A4l thah &k
PC12 AlXol Filid 2 Wil ik is $%
U2 3AIE AHYS o ol AASA &
6-OHDAS 21417 © A 2]ste] 6-OHDAC]
o3 FH+ NOo Az WslE Griess
reagentE ©|&3t A3 TE 66OHDA ©
SAE T EWELT ERGkT A gt
A Tl wis] 22t 2.22, 2928 #-<] 31
7V tH(p<0.001). il Aelre R 5
TolA 6-OHDA Aol Hls| {2t
zpol7b AT EElRG k) AElde 1, 5,
10, 50, 100, 200 pg/mLe] RE FEo|A thx
ol wls] Zkz+ 246, 259, 2.60, 2.15, 1.99,

-9 -
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2348 Z7}eleEd] 1% 6-OHDA ©E3 8+
of Hls FolakA FHAetATHp<0.05, p<0.01,
p<0.001)(Fig. 10).

NO (% of control)

6-OHDA (250uM) - + + + + + + +
GBT/GBTGMB (ng/mL) - - 1 5 10 50 100 200

Fig. 10. The effect of GBT and GBTGMB on
6-OHDA induced NO generation

###: p<0.001, compared to the control
*. p<0.05, **: p<0.01, =**: p<0.001, compared to the
6—0HDA only treated group.

4) 6-OHDASY 213+ ROS Aol ek gk

PC12 AlXEel| Byt Sk & $5
HE 3AIZF AYg v o]E AASHA &g
6-OHDAS 21417+ ©] Ag3te 6-OHDACI
o3 fE=5+= ROSS A% WS DCF &
F A=E =439 6-OHDA @54
B B kT A el A izt
Hls| ztz} 12338, 114.94% 2 2J8tA 7}t
% THp<0.001).

g AP 100 pg/mLe FEolA
110.39% % 6-OHDA ©EAg]7tol Hls] f<
Al 728 BH(p<0.05). Falii ik 5 A 2l
< 10, 50, 100, 200 pg/mL®| FEeA 2z}
108.05, 108.05, 101.15, 100.00% = 6-OHDA
= g]tol] vl frolshAl Ak THp<0.01,
p<0.001)(Fig. 11).

i BGBT
“* L L DGBTEMB
120 Kkk Fokk

DCF fluorescence intensity
(% of control)

6-OHDA (250uM) - + + + + + + +
GBT/GBTGMB (ugimL) - - 1 5 10 50 100 200
Fig. 11. The effect of GBT and GBTGMB on

6-OHDA induced ROS generation

###: p<0.001, compared to the control
*1 p<0.05, *x: p<0.01, =xx: p<0.001, compared to the
6—OHDA only treated group.

5) 6-OHDA®l| &3 GSH ol it 93k
PC12 Aol F=R EMGmk
6-OHDAS A3 & GSH e =433
. 6-OHDA ©=Agre thxwe] HIs|
59.24% = {rolstAl 2HAstATH(p<0.05). il
Lk gl 50, 100 pg/mLe] FXEollA
Z}z} 12820, 105.89%% 6-OHDA T2

of wal felsA E7hehtkp<0s,
p<0.01)(Fig. 12).
160 ok
@ 140
£ = *
8 3 m
= ‘;ﬂ 100
28 w! ‘
=2 s 60
‘g § 40 +
=
20 |
0
6-OHDA (250uM) - + + +
GBTGMB (ng/mL) - - 50 100

Fig. 12. The effect of GBTGMB on 6-OHDA
induced GSH reduction

#: p<0.05, compared to the control
*: p<0.05, **: p<0.01, compared to the 6—OHDA only treated
group.
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V. 2 &

e A3 AhHos Basty S A
A RHone B olNSHaR WEHA

g dRE Aol o2 HgE AA ROS7L
Hol MEst Ao FHI =A4%48S Ik
ROSel &%k 2bsh2] &2 oY 52 X838
7] S e FAsHAY Aasy g A AR
o o] Fasitt

ROSE #AsH7] 943 A Wo] A|=se
BaAIEY  gE FAksAR]
dismutase(SOD), catalase, glutathione
peroxidase ¥ <A 34FsEAIQ] phenold &}
& flavone A,
acid, carotenoid, glutathione 5°] o™ &4
rstA 2= butylated hydroxytoluene(BHT),
butylated hydroxyanisole(BHA), propyl
gallate(PG), t-butylhydroquinone(TBHQ) & %
& kA7 Aol AT, ey BHT
S} BHA= g3k adel AAA widd F4
A AREEAL 9ot 4 HAde] Holxal i
ote] #j@ddol A7IEar e, tocopherol
Lo AAdES HHsrle sy dEe2s A
ARk A sl val rhAo] mig &
Aot WA AF Aok FEE SolA
st ksl A Hojd A

superoxide

tocopherol, ascorbic

u:
—Q—O'ror

re
%

=3hgh Ajgro] Ao wEt AlE 7)ol A
stEjo] WA, 920 Aol =xdo] i) o
Aol 24HE Aoth?. w3l BAdME
A 7Ee] @A AstEed, 1 /A
Aety] sl B 7HEEC] AL FHAeH,
1 FoA ARSIEEY L Jhdo] Pt RS

I Qe o] @ At Ed s kiAo

o &

¢

d
=

[~ &
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A doju= mAE o

o
T
olo
N
M
_‘>~L
o2

Td §HAR] cyclooxygenase(COX)-22¢
induicible nitric oxide synthase(iNOS)7} &
Ha, o]£=ZRE frdlEl= ROS9 reactive
nitrogen species(RNS)oll 712181, o] g
2kt ~E g 2 (oxidative stress)= =3t} LA

g dAS HEa Ak

Axzete] S oloAE  HAL
(necrosis) ] FEZ YERIA| R, d=3lojvH,
&N, SAFASAHEES 53 2ol MA
3] AlEAPE AYHE B
Azvigle] WMl o]ojx= AAAHapoptosis)
o ez vehiA B,
ANEWE d=sto|mgat A tiEZ ]
BEYE Agow A Wi =4 ¢

:?L_"
i,
X
A
rﬁ
il
2
N
A
&2
rlo
=
>
it
i,
o
dit

o dlze JFE so=2H e s

B AL 5 A,

6-OHDAE 304 9 ZFE H71EHe] &
89S Aveted ol SHUT AlErit
6-OHDAS FF3t= sgo Aoz 3,

=
6-OHDA®] %72 monoaminergic neuron®ll
Aoz zgerh. AEZYz Szt
6-OHDAT cytosoldll &1 ROSE A4, Al
¥Ue] macromoleculeES 4, A= AE
ArES FEFH. F, 6-OHDAC <3 DA
neuron?] AP A= 7)o ROS7F A= AL
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AE APEe] 21%E7F mitochondria®l] 4,
cytochrome ¢ 7} £H ¥ ™, 71 $ apoptosome
84, 118]3 caspase9, -3 2o &A43pr} Y
=] o] apoptotic cell death 7} QoJdey?,
goJstoll A BRIEH Y AEE Ass W
fy ol A] “RERRL BT , IR
6 R o2kl st FEER, dRE B 7)E
& e Sl i e % AeE Hx
2 AF3RAL, o]F o]F FARE st 7ol
Al O% B dFS st HAuh ol& vig
s MA 8 FA T ST
S R a0 | R R G Y QI - | =L R
I JEEe] WElE vt o = EEE, A
M RE, PEEWSEE , S o2 WHSX 8
2 ATA R B A7 olFoAL 3,
H71EH e FEFolete SHAA & o 3
SHE ghoshE A 3O KB L,
, B, B, 8, RS ek, M, i

[e)
o=

T *

)

.

¢

”
59 WE3 A
B ATAE A2 HadA A8, 44
ol FEAA AHEE T Qe g
S WHT KIS WEE TEe] Y

F, emAIL JbmlE k&

Blal Askglal, A3 E
3] S| Aol wel AMg
T 6-OHDAS] A=Al tigh Hoavds
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e s glskel EiA ke oy
olm, Mol As E3el /A" R KL
B gk o 2 EIGEIE 500
B fEolRtal 58§ A 9rhEdl] 9

KRR itebm gk feEsta Al ANIst
W 52 EE Mm-S fEfskAl Xt Yy
= IMe =ZirhEe hekal mAe] f9n i rE
moketl 8Ho] sty S W, A

W, BRRL, wik, AZ, %, Folt, oo, A,
e, RE, Adte] 120k FEE FAH o]
Aed A4 Frie B RS,
FAS} Bk [igEom FmAILEly, ik
I wigsle aEAEimicy NE HFS ff
sk flists wiskAl @A sha, B4 9
A ARERD T2 #EO LA SRR Ak
ggo] =M, 7z A e (ligEo= RFIG
sl AbE =9 fe AR, me 7
EtAl gk o9} o] 7+ &S AHISHA
OI7F wzskAl S SiEkimstA Ho) %k
e, 5%, s 5o #ifol H&ksH g
BERESS Ansa i (RO ShE E5 0] 9o
DR Z A8k OFENE, USRI 52
3 PugEidel <k AR, iR,
2] 52 Sl AHe-ghh

Bk Tole 1o ERsel oFAel 4F
I, QEA7E ZielE Aoz Ak, Qn
ko] Mkl e B ook AHE S AR o
S 2ok AR WANE, sk &
o] gom* Agfel ofEtgore 4l
g, o)|=2g, dPAdeaE, At F A
5ol gl Aow dEA JuMP, it
40 e ggZ g e) glge] B
HAck QWA= #dil, EE, R, KT
ol gom?, owmxte okElAgomE 3

28 9 GFaE Fgo] Hojd Aoz
E_.—ﬂ_ E](ﬂ 9)]\ q_25,26,49).

BERGS EEES sk i) kel asE W)
o Hr}e7) 918l DPPH  radical®  ABTS
cationg ©]-&3l91 F EFHdE FEFS
3tttk DPPH radical &7 #& =W &
ks B4l 45 A5ty 98 o
2 2ol Aot o] DPPH radical
hydrazyl®] AA&Qxp7E B2H8¢ A Ao
2 JA i 9AE golEols AAS

7
Az ek webd Fashd Bdn wstel

73
Z}

oo 2 off

L

s

)

(2 fob Rl
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o] zttate] ksl S del 2ol W

Ho|tp ABTSE 2} 4102 peroxidase

oF HiOpoll o8l Akshr) & 5420 54

LS == ABTS cation®] FAAEH+<=H o] J=A
g

9] ABTS cation& 4k3k

37} Yojufal ABTS cation o] ¥
2 A g 734 molN FHFE9
gRlste] BREEHY F4s 55 4
& g Ak st AR AR ER,
ks BE SRt 7 85E
radical?} ABTS cationS A|A%h= &5°] 5
18-S HYgon, DPPH radical &4 A3
ABTS cation 474 A3 A¥ g nkJ;jol
EEET Hold 2ASS EAtHFig 3, 4).
Z2]# = (polyphenol)2 F4H7|(OH)E 271
ot Ztn e A Edolth HEe
aromatic ring®l| FAH717F AdsE Ao = 27
o4 FA7IZY A¥dd As EZEElsol
gith o] EgElsS AE ol SAlse o
HE=3td=9] T3 ola AEo] AAstHA o

2 A Ao ZREH ALlS HFE]H%
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221 phenolic hydroxyl7]1E 7}#]7]
woll @ 5 7et Al EA=d 29st
o

o

T3t radical A4 FXEZ<QA metal ion(Fe,
Cu)d= A ZAE3t free radicald] S
AAFER HAol EAete B2 dHssdE

o] FsEAS Uele Aem IEA

=
=
AT, 27 wie] & E

Srwolse A, dw A8 el w4 9
49 FAFE Aoz QA A AT Ze
AE AFel FHWm gl ol Al ol
A FusAE AEFoRA AFHAS A%
A%, o o B AAE 2Y RO Y
93 glom, B3 FedERt 2UsH 2ol
ashoR FRHE AL HolEs WEd
9% Fdzdge 18 A AFe 348
= oY, & edE g3 298 B 2
I gk ol B ET SEke] EA

el TH(Fig. 5).
EEE ke HAE R a)
Hlal 2742 PC12 Mol AAEHPE F3l
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%

g71EHe] Bl toxinleZ AMEEE
6-OHDAY °F&S Fo38lal MIT assays ©]
o] AxAEES ST, NO H
ROS A/9%e] Wstel GSH g Wsts 374
sto] H7bskdnh
MTT assay= MTT7} AlZUZ Eo7} &4
S0 93] formazan crystalZ L= =H]
AL A GHA %71 Wl AEH =
o] SAE e Alxe gdeEe B
Aoz vEZEZol} £xA 9] T
1-§8h= HAPEoIth o3k Aol <7
MIT assay< AFHAY &35 92 AX
Fisteds Wty flel ARSETh
MIT assay’del 3 S7h= A2 4ty
&Fe] st s EdHACAM F2 7
EFZ=gols wiZfEste] oF7|E= apoptosis
of TS AAZTa i ¢ Utk Hoell=
o] AE s AExFTHeE A=
FEu®, olfE formazan crystal®] &40l
2 PEZ=ot Sl FAE L] 9%
ojgtal 7437 wW&Eelth. mEZE=Fold
DA mav) lom o] Eade] b
Oe AL mEZEZC] §, S Mg}
e shlvh webA mgEye] Fo
Al MIT go] AW v<d] AlZ257 4
Aoz goar st shARt Hell=
o] FYukgo] wEZ=gol B, ol
lysosome & T2 AFA|C oJaiA YERdTH
T Higo] Frksta glom™, o]#d olf
2 HIToe MITY 7P AZRZ= 4
HA gl Alxe] S8 T SR &
A=y T Rk el PC12 Al
o PAle dF= 43 2% 10 pg/mLe
TEAME F FE BF AEHEEC] ST
shott 100, 200 pg/mLe] ALEFTolAM =
e MEAESEC] SrkskaL, FME k)
< TA&sHAtHFig. 6). ol= ElEelAE Al

9

ol Jfﬂ £
£ i,
N
o 1 +
oo

Lo

®

Ir

FEAo] YA kot aE=e] i
kJrel A AE=FAGol yehg AEAES
AN Aoz AlgdY. FES AAYs
4542 6-OHDAS 71gt Ad, G
SR LT 2polE BolA Fhou, Gl
Ik JjE 1~100 pg/mLe] F=olA #2]5HA
HAEZ HRIZadE HJFg 7). WA
6-OHDAS 7Fetal k&S FXest 2+,
e 50~200 pg/mLAAMTE HME 3|5 &
HE5 BHoy EgmkidMe AAETE
oA HAZ IHREHE HKFig 8). F&
7} 6-OHDAS s A2’ A3, EiMy & 5~
100 pg/mLe] F=oNA Fo8tA HAE =743
S IFAFAOY E RS BE &
A FosHAl HAE 545 IEAHeH, 7
°f= EF 100 pg/mLe] F=olA HouA
HAE 545 B EAIZATHFig. 9).

RNSY ROSE RESAIZRS wi-¢- #e whd
of ¥gHe wig- AN A WM AF <
WAl WAy, xd3ikst, DNA #o] 53 2
2 3 2ge e Aow gEA A
NO= HZ dstds}, W9, ABA9 s &

X 7l #ofs= 222, ROS

o} PRZIAZ whAde] 2 e dFol
= BAE F5o]

G 2 Fae] hagE R Qe vl Azt
7} st slol whgAlol AH, Ar|He R T4
ola =oll & =7] W] F9 =4
27 Zito] 7hEsith o2 AEdg Edo
AL BrlA - ARkE 98-S st
W, NO= AlZehs AHrEo] olests A4
W 4% E£2 38h wkgol #efsia ok
NO= AMZWo| A Nitric oxide synthase(NOS)
o ¢35} arginines 7|&Z st A, 1
AAZE DNA &%, @A tyrosine,
tryptophan”]9] nitroslE FE3HARF NO%}

superoxide anion radical®] ¥H3-ste] AJAJH
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peroxynitrite(ONNOO-)7} Aol T X782 Q]
£4E 2ste Aoz A AP NOo=
A HollA HEgh o] BT A FH
Z 2o nitrosative stressE Fo] A ¥ X
A &3S Fe e EA A, Wk
Q1 34ksl &A%l glutathione peroxidase$}
glutathione reductase”} NO°| <3 E&/d%
o] ¥ HEUY o]l NOo| o3t ditst &
20 o] A AIE HAF R I
o] AxEel &3S THESeie A9E =
Aste  Aolvh  EMLT  EG kol
PC12 AlEo] 5AEH] 6:OHDAS A3t
Y EE NO9 A4 vAe d3Fs A3
A, Y-S NOY Al froldh HelEs
do 71 EZou kol A=
6-OHDAYI 9J&f] 2.928] 712 Z71E NO9 oF
S 1~200 pg/mLe] RE FEolA FostA
2= 17 eH(Fig. 10).

ROSE R-EAS 353 st A4, 24
Fo] AFAE, MERO thkgt st asEe
AR E2UA AAAAME AEE F U
i, AEES FASkE St AdlA AL

AREA BY?. Az A et BEEA A
< FFste] MEe PG FES THA9) o
2%1 S HAHRA sk AAEA AgEEE

OS FA& Fole A PIrlse] Us
% ojmjgt}. EMLT ERS o] PC12
Az =4EAQ 6OHDAS A 2|ste] Ay

ROS«] Aol mAlE S AHE 2
o, s 100 pg/mLol ek f2]8kA ROS
9] /‘g*é% AEAROY IR A =
10~200 pg/mLe] FZo|A FEJEHOZ
ROS9| A& 7HAAZ THFig. 11).

GSH+T microsomal enzyme®l| 2]t A4
H IR R SHEHY A vk
o2 AAE radical speciesE A AHst
3} sled WS¢ F880%. GSHE F2 ¢

ofr
==

2
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A g Ee] Aol
d oE AV|Z  o]Esk=dl  glutathione
peroxidase©l] &J&to] FqtekA|ES ghAA) 7] AL
Alzeks A5 EForRY BEshe 2§
< %tk glutathione reductase + NADPHE
NADPZE 4Fs}A|7|THA] glutathione peroxidase
of 93] AAH glutathione disulfideE 2
AA BYE glutathione?] AXU FF& #
A7ty 1 H| oxidative stress 373 S}oll A

Aoz e 5

Axes B2 ¥ HOM  organic
hydroperoxideS A esljoF 3sl=z  4F3ld
glutathioneo] 72 AR 3k A A E

FHHN AEE &35 =07 9% o7
Aoz 4818 glutathiones HIASHA FHuh
L2¢ =2 O B | A glutathioneo] I Z= 11
glutathione WAMAS] &2 dak Ho]x|A
o] AEEGE dogA A, EG ik
Jiol PC12 Ao 5/d=4%] 6:OHDAE A

Zsle] fuElE GSHY el mxE 9
S AWE AR ERsiekiol s
GSH &S S7HA1ZAtHFig. 12).

ol A3 A¥ h ER R B

g kst a9t 91aL, 6-OHDAR
H AZE Bsste 337t dso] #Hie
W BRI ol B RETE 4% a9E
Btk ol Bl Bhis fietl MRS
lishe Aot REIARE ZReE M)
o] 4% Fikst &3t low, ROSERH
AEE HIsle =315 YolFi, 2173
A%k Agd Fad AoE AlsHY. 53]
sk Jjo] 1= A A Tl =2 <
Ela X]UH‘% A ‘%l S0 aRHY A

TR
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R ZFSHA Yt

3) & Eevls s AW & 2
kol iR =4 Jebsth
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2) YAE BRIZEaFHEXN 6OHDAZ zd
PC12 Mo MEES AHE Ax, Kl
e FAEY FAAEANA IR Fxe
A S7rstaed, EilE Ik i WA,
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ke % EXoZ Atk

5) Bl /el 6-OHDAZ *]2j® PCI2
Mla2e] GSH el S7kskith

ool Az Wol EHHLI EHIL KT

1. 7], A, 23, =43 Sgataet
Ak AL 2004:3

2. Stadtman ER. Protein oxidation and aging.
Science. 1992;257(5074):120-4.

3. Gutteridge JM, Halliwell B. Comments on
review of free radicals in biology and
medicine. Free Radicals in biology and
medicine. 1992;12(1):93-5.

4. Halliwell B, Gutteridge JM. Okxidative

radicals in
biology and medicine. Oxford:Oxford
University Press. 2000:617-783.

5. Yagi, K Lipid peroxides and human
disease. Chem. Phys. Lipids. 1987;45:337.

stress and disease. Free

_16_



- So|NZHMT Bt3lF

6. Kikuchi S, Kim

neurotoxicity in

SU, Glutamate
mesencephalic
dopaminergic neurons in culture.

J Neuosci Res. 1993;36:558-69.

7. Adelson R, Saul RL, Ames BN. Oxidative
damage to DNA: Relation to species
metabolic and life span. Natl Acad Sci
USA. 1998;85:2706-8.

8. Bendich A, Machlin LJ, Scadurra O,
Burton GW. DDM : The antioxidant role
of vitamin C. Free Radical Biol Med.
1986,2:419-44.

9. Christian Bhel. Alzheimer’s disease and
Oxidative stress,
Neurobiology. 1999;57:301-23.

10. Eckert A, Keil U, Marques CA, Bonert

Schussel K, Muller WE.

Mitochondrial dysfunction , apoptotic cell

Progress in

A, Frey ¢

death, and Alzheimer’'s disease. Biochem
Parm. 2003;66(8):1627-34.

11. 4<F9. 6:OHDA 93] f=% #z1<&
3 % Rdo|A GAPDH ©¥ize] Wsg)
of thgk A+ ATt thehl. 2004

12, g AR A= 5. At AR AR kit
1980:117.

13. BECL. PRHELE. TLaRTLARPHE Al Rkt
1985:41-2.

14. G, REEEIE. A2l 1966:47.

15. 7. ukEgAsh Mt 4 e stk
1996:190-1.

16. ToH. FAEHA.
AK1). 1993:114.

17. &-83%. KIS} i, A& %.
2002:631-5.

18. £2%. YL PEAE. MEEEAAL
1992:516.

19. ¥HdE, BHE, T B T R

a

=

&l dEa

H 203 A 1% 2009 -

ggpito] Pkl ROk wx= g3 oig
E-23}+3]R]. 2001;16(1):11-27.

20. ¥k, o)xlg, A R, ANaE
PhEe] BT Gifgel wX= g g
R ATt thekeke]shslA|.
2000,20(4):39-49.

21. Zeld. Evsel Glutamated] o3+ Cb
glial Cell2] Apoptosisell P|X|= 9 4%
o thgk4l. 2001

22. As|FE EEe] Glutamateol] <3 A%

o

AZS Ege) v 9% A

=

8hl. 2002.
23. o¥s, Sl9W, Wids, e, 2

el A9 714 &
A ZS2A ] FA=
2005;320:46-9.

24. Seo KI, Lee SW, Yang KH. Antimicrobial
and antioxidatice activities of Corni
Fructus extracts. Korean ] Postharvest Sci
Technol. 1999;6:99-103.

25 U3k, AN evlRe) olaiety 54
9 s B4, A EYYEA
2008;21(1):35-42.

26. Lee JS, Lee MG, Lee SW. A study on
the general components and minerals in
parts of  Omija(Schizandra
Baillon). Kor | Dietry culture. 1989;4:173-6.

27. Blois MS. Antioxidant determination by

chinensis

the use of a stable free radical. Nature.
1958;181:1190-200.

28. George P. Dimltrios B. Antioxidant Effect
of Natural Phenols on Olive Oil. Journal
of the American Oil Chemists” Society.
1991,68:669-71.

29. Branen = AL.
biochemistry of butylated hydroxytoluene,

Am. Oil

Toxicological ~ and

butylated hydroxyanisole. J.



- BRSI s@REmEFe M3 &3 ¥ 6-Hydroxydopamineoll CH$t PC12 M X 2553 HlWHdF -

Chem. Soc. 1975;52:59-63.
30. Hatano

medicines with

T. Constituents of natural
scavenging effects on
active oxygen species-tannins and related

polyphenols. Natural Medicines.

1995;49:357.
31. Masaki H, Sakaki S, Atsumi T, and
Sakurai H. Active-oxygen scavenging

activity of plant extracts. Biol. Pharm.
Bull. 1995;18:162.

32. Beckman KB, Ames BN. The free radical
theory of aging matures. Physiol Rev.
1998;78:547-81.

33. Chung HY, Kim HJ, Kim JW, Yu BP.
The inflammation hypothesis of aging :
molecular ~ modulation by  calorie
restriction. Ann NY Acad Sci.
2001,928:327-35.

34. Vincenzo DM and Ennio E. Biochemical
and Therapeutic effects of antioxidants in
the treatment of Alzheimer's disease,

disease, and Amyotrophic

CNS & Neurological
disorders. 2003;2:95-107.

35. g,
1-methyl-4-phenylpyridinium®] 9J3] fXx
B =ug AAAE AEe] hF 54 <
T A Eske. 2008,

36. Cohen G. Oxy-radical
catecholamine neurons. Neurotoxycology.
1984;5:77-82.

37. Cohen G, Werner P. Free radicals,

oxidative stress, and neurodegeneration.

Parkinson’s
lateral sclerosis.

6-hydroxydopamine

toxicity  in

In Neurodegenerative Disease, Calne DB
ed(Philadelphia: W.B.). 1994.

38. A Kl Rkoa SRR Mas
ogtATAEHF. 1985:23-25, 3940, 119,

303-4.

39. BRI, o], <l
384, olas. HIEH ] e 1
TR B O AR S o
8}+3] =], 2004;21(1):202-10.

40. SRAEIE. fHEMRL At e Rt

1967;6:1-2.

41. groiel Exstug A x5 A
2 EXESTGEAL 1992:137, 303, 353, 494,
496, 532, 535-6, 54-2, 579, 586, 623, 626.

42. IR EETEE T BARINSNE
AL 1980:115, 117.

43. AT YASus FHA. A A
2 EXERF HAL 1999:290-2.

44. Park YK, Whang WK, Kim IH. The
antidiabetic
officinalis seed. Chung-Ang ] Pharm Sci.
1995;9:13-22.

45. Chung SR, Jeune KH, Park SY, Jang SJ.

Toxicity and lectins constituents from the

effects of from Cornus

seed of Cornus officinalis.
Pharmacogn. 1993;24:177-82.

46. AA3, 7old, vl A4-H(Comnus
officianalis) |&& FE=9 1, =
Awio] &4 9 HAE A oA & g
=213 9 F8H3) A 2008;37(1):1-7.

47. Dai Y, Hang B, Huang Z. Inhibition of

Corni

Korean ]

fructus on experimental
inflammation. Chung Kuo Chung Yao Ts
Chih. 1992; 17:307-9.

48. Yamahara J, Mibu H, Sawada T,

Takino S.. Antidiabetic
principles of Corni Fructus experimental
diabetes  induced by
Yakugaku Zasshi. 1981;101:86-90.

49. Lee JS, Lee SW. Effect of water extracts

in Omija(Schizandra chinensis Baillon) on

Fyjimura ],

streptozotocin.

_18_



- So|NZFHMT &8l%|

alcohol metabolism. Kor | Dietry culture.
1990,5:259-63.
50. Brand-Williams W, Cutelier ME, Berset

C. Use of free radical method to evaluate

antioxidant  activity, = Lebensm.  Wiss.
Technol. 1995;28:25-30.
51. Re R, Pellegrini N, Proteggente A,

Pannala A, Yang M, Rice-Evans C.
Antioxidant activity applying improved
ABTS radical cation decolorization assay.
Free Radical Bio. Med. 1999;26:1231-7.

5. A& Ax w4 we 7y st
o wstel Ay v FE2E9 AF oAk
AU Akdrshe. 2008.

53. Kochi K, Hajime O, Hisaji T. Synthesis
of Novel Polyphenols Consisted of Ferulic
and Gallic Acids, Bioorganic & Medicinal
Chemistry. 2002;10:1069-75.

54. Zhentian L, Judith J, Richard F. Use of
Methanolysis for the
Total Ellagic and Gallic Acid Contents of
Wood and Foods Products. J. Agric. Food
Chem. 2001;49:1165-8.

55. Sladowski D, Steer SL, Clothier RH, and
Balls M. An improved MIT assay. ]
Immunol Methods. 1993;157:203-7.

56. Bernas T, Dobrucki J. Mitochondrial and

reduction of MIT
Interaction of MIT with TMRE, JC-1, and
NAO Mitochondrial fluorescent probes.
Cytometry. 2002;47:236-42.

57. Halliwell B, Gutteridge JMC. Free
Radicals in Biology and Medicine(3rd ed.).
Oxford:Oxford University Press. 1999.

58. Beckman ]S, Beckman TW, Chen ],
Marshall
hydroxyl

Determination of

nonmitochondrial

PA, Freeman BA. Apparent

radical production by

:H 203 HM 13 2009 -

peroxynitrite : Implications for endothelial
injury from nitric oxide and superoxide.
Proc. Natl. Acad. Sci. USA. 1990;87:1620-4.

59. Stamler JS, Hauslauden A.. Oxidative
modifications in nitrosative stress. Nat.
Stract Biol. 1998;5:247-9.

60. Ashai M, Fujii ], Suzuki K, Seo HG,
Kuzuya T, Hori M, Tada M, Fuji S,
Taniguchi N. Inactivation of glutathione
peroxidase by nitric oxide. Implication for
cytotoxity, J. Biol. Chem. 1995;270:21335-9.

61. Becker K, Gui M, Schirmer RH.
Inhibition of human glutathione reductase
by S-mitrosoglutathione. Eur. ]. Biochem.
1995;234:472-8.

62. Park SN. Skin aging and antioxidants. J.
Korean Soc. Cosmetic Chem.
1997;23:75-132.

63. Antebi H, Ribiere
Abu-Murad C, Normann R. Oxygen
Tadical in Chemistry and Biology. New
York. 1984:757-60.

64. Sies H, Akerboom TP. Glutathione
disulfide(GSSG)
tissues. Methods Enzymol. 1984;105:445-51.

65. Orrenius S. Mechanism of oxidative cell

C, Sinaceur J,

efflux from cells and

damage. Birkhauser Basel,

Switzerland. 1993:47-63.

Verlag,

_19_



- BRSI s@REmEFe M3 &3 ¥ 6-Hydroxydopamineoll CH$t PC12 M X 2553 HlWHdF -

_20_





