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ABSTRACT

Neuroprotective Effect of Insamyangyung-tang

Seung-Hyun Kim, Chang-Hoon Lee, Jin—-Moo Lee,
Jung-Hoon Cho, Jun—-Bock Jang, Kyung-Sub Lee
Dept. of Oriental Medicine, Graduate School, Kyung Hee University

Purpose: Oxidative stress was thought to play a critical role in neurodegenerative
disease. Many in vivo and in vitro reports explained the possible pathway of
human aging. But in therapeutic aspects, there was no clear answers to prevent
aging associated with neural diseases. In this study, we investigated the antioxidant
and neuroprotective effects of the Insamyangyung-tang (IYT).

Methods: To estimate the antioxidant effects, we carried out 1.1-diphenyl-2-
picrylhydrazyl (DPPH) free radical scavenging assay, 2,2'-azinobis—(3—
ethylbenzothiazoline-6- sulfonic acid (ABTS) radical cation decolorization assay,
and measurement of total polyphenolic content. To evaluate neuroprotective effect
of IYT in vitro. We performed thiazolyl blue tetrazolium bromide (MTT) assay,
reactive oxygen species (ROS) creation in SH-SY5Y. Tyrosine hydroxylase (TH)
immunocytochemistry, nitric oxide (NO) assay, and TNF-a assay in primary rat
mesencephalic dopaminergic neurons.

Results: The ICsx values were 571.6pg/m¢ and 202.3pg/mé in DPPH and ABTS
assay respectively. Total polyphenolic content was 1.05%. In SH-SY5Y culture,
IYT significantly increased the decreased cell viability by 6-OHDA at the
concentrations of 10 ug/m¢ in pre-treatment group, 10-100xg/mé in post-treatment
group, and 100¢g/ml in co-treatment group. The production of ROS induced by
6-OHDA was significantly inhibited in IYT treated group. In mesencephalic
dopaminergic cell culture, the IYT group reduced the dopaminergic cell loss
against 6-OHDA toxicity and the production of No and TNF-a at the concentration
of 0.2¢g/ml.

Conclusion: These results showed that IYT has antioxidant and neuroprotectctive
effects in the dopaminergic cells through decreasing the production of ROS, NO
and TNF-a which can cause many neurodegenerative changes in brain cell.

Key words: Insamyangyung-tang, Antioxidative, Neuroprotectctive effect, Herbs,
ROS.
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Table 1. The contents of Insamyangyung
—tang

Herbs Pharmaceutical name Ar?;:];nt
17548 Paeony Root 8
W B Angelica Gigas Root 4
N Ginseng 4
1 it Atractylodes Rhizoam White 4
WO Astragalus Root 4
A= Cinnamon Bark 4
B f  Citrus Unshiu Peel 4
S Licorice 4
= E Zingiberis Rhizoma Crudus 4
[ . Saposhnikovia Root 3
W Shisandra Fruit 3
P Prepared Rehmannia Root 3
W& Polygala Root 2
Total amounts 51
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2) ARe] Hlid
ANZ#ESYy 1 B9 Glg)ol S/

510mE 718kl 100ColA 2412 &<t
g F7FF= 3 & Whatman filter #2%
o] g3ate] oAFettt. AFHAE 55T
A ¢ s (R-200; Buchi. Flawil,
Switzerland)std 4 A5 5 60T A
4 AZ (FDU-550R; Eyela Co., Tokyo,
Japan)dte] AZ#ES Y FE2E 7.82¢(5
5% 15631%)s 4o, -20TA =B
#ate] v AP Al G =9 F
ARt Tt

3) A %

gitsl a3 Aol ARE-SE 1.1-diphenyl
—-2-picrylhydrazyl (|3} DPPH), 2,2'-azinobis
-3-ethyl-benzothiazoline-6-sulfonic acid
(0]3} ABTS), potassium persulfate, tannic
acid, folin <& Sigma-Aldrich (St.
Louis, USA)el A T3] A3t

Neuroblastoma cell R& &3} 70
AH&-3F Dulbeco’s Modified Eagle’s Medium
(©]3} DMEM), minimum essential medium
(MEM), fetal bovine serum (©]3} FBS),
1% penicillin/streptomycin < Gibco
Industries Inc. (Auckland, New Zealand)
ol A, 3-(4, 5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (©]&F MTT),
6-hydroxydopamine (°]3} 6-OHDA),
2,7-dichlorodihydrofluorescein diacetate
(H, DCF-DA), dimethyl sulfoxide (©]
3 DMSO) % Griess reagent S
Sigma-Aldrich (St. Louis, USA)o| A
A3kt

Primary culture®l] AF8-3} para—formaldehyde
(°]3} PFA), poly-L-lysine (¢]3} PLL)
2 diaminobenzidine (°]3} DAB) 5&
Sigma-Aldrich (St. Louis, USA)ol A,

biotinylated anti-rabbit antibody, normal
goat serum, avidin biotin peroxidase
complex (¢]3} ABC) standard kit 5=
Vector laboratories (Burlingame, USA)
o A, rat tumor necrosis factor-a (©]3}
TNF-a) ELISA kite=
(Carlshad, USA)el| A, tyrosine hydroxylase
(]38} TH)-rabbit in goat primary

Invitrogen Corp.

antibody+ Chemicon linternational Inc.
(Temecula, USA)o A T3] AL&3}
ATt

2.7 ¥

1) Fikst 54

(1) DPPH free radical inhibition

assay

DPPH free radical inhibition activity
£ =743t7] 918 0.2mM DPPH ethanolic
solution 100ploll FX¥ AZESYE 3
=&(1, 10, 100, 500 % 1000ug/ml)<S
10004 7¥ste] RESAIZH . ®ES 308
3 37ColA]  spectrophotometer (Versamax;
Molecular Devices, Sunnyvale, USA)E
o]-&&to] 517mol A 2] F3
At} ActE controlite] EF T o)1l AsE
NZEE S A HEAHS WY &
FxolH, ICs 2 DPPH free radical 4
A7F 50% ol FoHs W FEoltth

DPPH free radical inhibition activity (%)
Ac —As
X
Ic 100

(2) ABTS radical cation inhibition

assay

IrE =AH3}

ABTS cation inhinition activityS =
szl 98] TmM ABTSS} 2.45mM
potassium persulfateE Z3le] AL 9]
Al 2443 WA AT ABTSS}
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B3 pH 7.49]
phosphate buffer saline(®]3} PBS)Z 3]
A&t 732mel M) FEE akol 0.70+0.02
7F HA ok M E 8 950l F
=¥ AZES Y, 10, 100, 500 2 1000
pg/m)E 247 50uE 74k 5 A
Lo A HFg-AlZl T spectrophotometer
2 7%2mAA  FFEE SHIF}AC
ABTS cation inhibition activityS o}
9} o] AL, ICsE S 3T
ABTS cation inhibition activity (%)

_ Ac— As
= P X100

) F Y= TF =3
Z ZY9s FHFS S35 s A
SRS Y 10ng/mE FHFFE ol
43l 3] 43te] 2N folin 200x09F NaxCOs
2nLE H7bste] Ao 1AZF T &
AoA X3 F spectrophotometerZ
o] g3t 725melAN FEFEE SH3A
. ol T ZYH= i}@%% tannic
acidg ol&ste] A% FF FAHO=E
2E Fae T

2) SH-SY5Y Alxe] tist Bs &3}

=4

(1) M=ZujF

American Type Culture Collection
(Rockville, USA)Z5H human neuroblastoma
%l SH-SYS5YE #%F wo}l, 60mn dishell
A 10%  (v/v) FBS, 1% penicillin/
streptomycing  ¥3%3t= DMEMO=Z
37T, 5% CO91A] vl &3l ATt

(2) Cell viability

96 well plateo] 2.5x10* /well® SH-
SY5Y AlE2ES EF38kaL 37T, 5% CO»
o A 48 Azt M F, T AZAEE
% FEE1, 5 10, 25, 50 2 1004g/ml)

potassium persulfate &g+l

y o
_(?_é

i

10005 PBSol| =4 24417 B9t vj<k
39Th ©o] & MTT lmgy/mlE A8l
3AIZE HiFS v DMSO=Z AAH

formazang = 1587t shaking 3}

spectrophotometerS ©]-& 3} <] 570nm°ﬂ A

FYEE Zgsgom, AEEe ¥A
A gzl dE NEe TS

(3) 6-OHDA®| &t cell viability

96 well plateo] 2.5x10* /well®] SH-
SY5Y AIZE &F3ta 37C, 5% CO.
oA 48X ZF vl GF F wEE AZEEEY
FZEE (1, 5 10, 25, 50 = 100xg/ml)
10009t 6-OHDAE A2 3tH . o] o
pre—treatment™2 FEW AZRESY
FEES 718 U5 2177 ¥ 6-OHDA
200uM= 7hsted 3AIZE AP skla
co-treatmentw 2 FE=W AZESY F
ZE3 6-OHDA 150uME 7}3F 3 54
of] 24A)17F vj U3} o™, post-treatment
& WA 6-OHDA 150uME A &3t
AT & = /\wﬁ W hhibs
21A17F ekt 2 & MTT Img/mlE
A glete] 3A17F v Fstar, B3 formazan
< DMSOZ *F4] 1587t shakingd}$d
t}. SpectrophotometerZ ©]-&3}od 570nm
XN FREE SHSHOH, AE A=
2 FAX gz gk i (%)
2 FAEAH

(4) 6-OHDA®| ¢]g ROS A4

ROS =74 H, DCF-DAE A&
fluorescences 4 3t= WHS o] &3}
Atk 96 well plated] 2.5x10%/well<]
SH-SY5Y Al®E TToW 37C, 5%
CO2 oA 48 A7 vl & =¥ Az
Y i, 10 2 25ug/m€) 10040
= Agstgth. PBSE AFH & 10uM
Ho DCF-DAE %ol 30%& HiFatarh.
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PBSE AlH & 200uMe] 6-OHDAZ
g5k 0, 15, 30, 60 = 12084
fluorescence excitation 495nm, emission
530m=zZ &7 3ttt

3) HolzH Az et AE B &

% 573

(1) "jotsHAE v 2 A

Orient Bio. (Osan, Korea)ollA 14¥
H  Sprague-Dawley EJo}S - ujj 5}
forceps&. & Eo} T 2FS 59
A Bhglstal 10% FBSE 233 MEM
of B2 % pipets ©]&3t 7|AFH L
2 dissociationdt Atk Z A el trypsing
A sty AEX 4E counting 3 F,
PLLZ v]2] coatingdt coverslipol 1.5x10°
9] 23§ seeding 3 T, 37C Wi %7]
ANA 54 2+ wjgstdth FBS7F §le
MEMOl A B obg>= A el 0.29F 1peg/me
o] AZEEY FEES 7hsta 6A1%F
ik 3 10uMe] 6-OHDAS A&t
o} 18A)1ZF & 4% PFAZ 13 o
pH 7.2¢] PBSZ A% 3} th

(2) TH immunohistochemistry

AEE EolFHAEE 1%  bovin
serum albumin® normal goat serum2-
2 blocking?d &, 0.1% Triton X-1003}
normal goat serum< ¥ 33l= PBSE
primary antibody (1:2,000 rabbit anti
rat TH)E 34ste] AEx9} FLolA
W3- AlFTH dA ATl A F PBS
2 AM#H3 I secondary antibody<!
biotinylated anti rabbit IgG(H+L)&
g AlZ e PBS AHES AA ABC
solutione| A 907+ ®WHE-A1Zl ¥ DAB
of 53 TAAIFHTE  Gelatin—coated
slide®l coverslipS mounting ¥, Z} &

T FANZ ANE dYstar ZF sample

T 97 #r|7d (Axioskop 2; Carl
Zeiss Inc., Gottingen, Germany)S ©| &
st AlZFE AS (400X) -, FH A
tzao] e WESE (%= EAISHA
}.

(3) NO assay

ol Al Zoll 0.29 1ug/mbe] Az
#y FFE 9 10uMe 6-OHDAE
Aglste] 20 AIZE vl oha, wi g
100u02 343}  Griess reagent 100x0
£ H7bsta g A A 1021 v
A1# T}, SpectrophotometerE o] &3}
540 mol A FFEE 579392 H sodium
nitriteE ©] &3] ZFFAL 28 NO
TEE Astanh

(4) TNF-a assay

BlotE s A E 029 lpg/me] Az
£y FE2E 2 10uM9 6-OHDAE
A glsted 2041 7F W Fg o, vl 50
& incubation buffrer 500, diluent
buffer’} =83 rat TNF-a &2 96
well plate®l] 7}stA T 712 rat TNF-
a biotin conjugate 50E 7}3e] AL
ol A 1AIZE X' wgF & AFHo = 4
3] M&sal, thymols X $Het streptavidin
peroxidase 34 100uE 7}she] A&
o Al 45% W& wjF F AlFAoz 4¥
A A 3FATE ©] & TMB substrate £
10005 7hate] oA 30% &<+ X
g vjF & stop solution 100uLE 7}st
o ¥gAAT ®HE FZ F ELISA
leaderE ©]-83t 450mmolAy FF=E
=733t 0™, Opg/ml~1,000pg/mS] TNF-
a standardE ©]-&3t standard curve©l
4 FHE=S dHdst] TNF-a9 &
(pg/m)E F3tAt.

b
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3. 3AAE

A% Aye= SPSS ver 120K for
windowsE ©]£3}4 one-way ANOVA
test2 FAF FYHS HFHRoH,
p<0.059] AE TAH fFgAel d=

Aoz s
m. &5 X

1. 43 a7
1) DPPH free radical inhibition activity
TEE O AZEEY F2E9 DPPH
free radical inhibition activity® =74+
A7 FT EHOE FUtet A &
A& 1,000ug/mboll A 95.66% = UEFGES
], ICs2 571.6pg/mo] ATH(Fig. 1).

|| || ||
1C  LOC >0C .00(
YT (ugmé)

Fig. 1. Effect of Insamyangyung-tang
(IYT) on decreasing DPPH free radical
generation

2) ABTS radical cation inhibition
activity
TR OAZEEY FEE9 ABTS
cation inhibition activity® =743+ 23}
TE EHow FUtete FHu e
1,000ug/m Al e 94.11% 2 eSO ™
ICs02 202.3ug/ml o) A (Fig. 2).

vy

o

4
f

N

€ 10C  50C  LOOC
IYT (ugimé)

Fig. 2. Effect of IYT on decreasing
ABTS radical generation

3 & EE 4

10mg/mé A58y FE2E59  total
polyphenolic contents& tannic acid 3%
THHo Ry 3 Ax 1.05%=2 4
125730

2. SH-SY5Y Al B3 &3

1) Cell viability

SEE AZEHY &9 SH-SY5Y
cellel tgt cell viabilityE &A% 23}
5 10pg/mé NZ#&Ey; FEEAAM 242
90.89, 89.83%<] cell viability® Z=AH &
°Z Fo3 (p<0.01) FAE BH, 25
50 2 100pg/mb ANZEEEY FEEA
= 9253, 9298 2 92.03%9] cell viability
2 FAAS=E fFot (p<0.05) #HAE
e A o (Fig. 3).

5 10 25 50 100

Fig. 3. Dose-dependent effect of IYT
treatment on the viability of SH-SY5Y
cells
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2) 6-OHDA®] gt cell viability

SH-SY5Y celldl Al &5 A28
FZE Ao w2 6-OHDAC did
cell viabilityE =733 A3} AZESY
FZ5 pre-treatment 7] 2% 6-OHDA
200uM &0l 23} cell viahility= control
o ®ls} 57.32%2 FAHAIL, 10ug/ml
o] \Z#EEYy FEE Tl 6-OHDA
GE Bt Bl cell viability7} A
Aoz §osA =715+ (p<0.01).

NZEFESY F2E co-treatment 9]
749 6-OHDA 150uM ©=of 9]3t cell
viability= control®ll B3| 36.10%Z 7+
A5, 100pg/mbe] AZESY 5
&5 FoFoA 6-OHDA @5 Foo
B3] cell viability7} EAH 2§98
Al F 7V A tH(p<0.05).

ANZEFEEY; F25F post-treatmentd
o] A% 6-OHDA 150uM ©=d] 93
cell viability= controlo] HI3l 36.13%Z
Z2E AL, lug/mie] ANEESY 525
Fois A9 RE Aol 6-OHDA
GEF o] 7ol Hldlcell viahility7} 5714
°2 $o3H 2718 tHp<0.001)(Fig. 4).

(B)

(©)

Fig. 4. Effect of IYT on the viability of
6-OHDA treated SH-SY5Y cells.

(A) Cell viability of IYT pre-treatment
(B) Cell viability of IYT and 6-OHDA
co—treatment (C) Cell wviability of IYT
post—treatment

##: p<0.001, # compared with control,
ek p<0.001, ** p<0.0l and *: p<0.05, *:
compared with 6-OHDA treated group

3) 6-OHDA®| thHgt ROS inhibition
activity

TR AZESYL FEEA o
ROS9] ¥M3E 6-OHDAC] ®H&-3E A
7ol we} H, DCF-DAES Apg-3ho
A3 A3 6-OHDA ©E=o=® 73
oA controloll Bl EAFOZ 9
gk =F9 ROS Z71E YeR oY, 5,
10 ¥ 25pg/ml AZ#EEY FE2E A
oA ROSY A4S 6-OHDAE ©=
o2 Agd o vl 30, 60 L 1202
oA TAXOE FoetA A HUASG
(Fig. 5).
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— 4

®

-_—r
0 mir O mi 20 mi

WIYT == 10LgMINT =0 25 LgMeIYT

Fig. 5. ROS inhibitory effect of IYT group
##H p<0.001, # compared with control
w60 p<(0.001, *#x: p<0.01 and * p<0.05, *: compared with 6-OHDA treated group

3. HlolFH A X Y3 AEXERS &3
1) TH positive A X F
otz A2 E o]&ste] AZFEEY

9] 6-OHDA®| Wgt TH positive

A3 23, 6-OHDA 10uM

2 controlell Hla}] 32.01% — 02 1

2 §935H4(p<0.001) =3} + + +

B3l 92 AES AgAANHTH

i

=
=
G=o A

6-OHDA®} &= AZHREY FE28 Fig. 6. TH positive cell count of
S A3 23, 6-OHDAYE o] H] 3} 6-OHDA and IYT treated esencephalic

S = ###. p<0.001, #: compared with control
ks F/I=) == == 11 /( (o) ’
0.2ug/mb NZEEY FE2ENA 47.92% s p<0.001, * compared with 6-OHDA

2 54302 {34 (p<0.001) =3} treated roup
UANEZE 7 A Fig. 6, 7).
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control 6-OHDA

L

Il

0.2ug/ml + 6-OHDA  1pg/me + 6-OHDA

Fig. 7. Neuroprotective effect of IYT in
mesencephalic dopaminergic neurons against
neurotoxicity induced by 6-OHDA. Scale
bar=250m

2) NO inhibition &3}

olSHAXEE o] &3l AZREEY
FEE9 6-OHDA A % Hjdd
NO¢ =& A3 Z3, 6-OHDA
10uM @59 HS controld] HI3tS
13248% %2 EAF o2 FsHA (p<0.001)
Z7H= AT

6-OHDA$ F=¥ AZBHESY

fEl T
ES A3 4% 6-OHDA @=of H
0.2ug/ml  NZFEEY; TEE‘OH/H FAA
o2 F935H (p<0.01) NO7}F HAaFH

tHFig. 8).

\\w

Q _1>4 :°.‘=' i

N

A

— 02 1
+ + +

Fig. 8. Inhibitory effect of IYT on the
NO production in 6-OHDA-induced

mesencephalic cell

# p<0.01, # compared with control

% p<0.01, *: compared with 6-OHDA treated
group

3) TNF-a inhibition &3}

otz M AZEEY FEET
6-OHDAE A2 % #j<de WTNF-a2
TEE BES 27 6-OHDA 10uM o
=9 7% 4.90+0.26pg/mZ controlel H]
st F7HE Ao

6-OHDA®} F=¥ AZESY FF
55 g3 4% 6-OHDA @50 H] 3|
0.2ug/ml  Az3E&Y; FEEOA 234+
0.69pg/mE EAIF o2 F935HA (p<0.01)
TNF-a7} 2459, 1ug/ml AZEa5es
b FEEINAE 3.00+056pg/mE EA)
Ao g2 f93%A (p<0.05) TNF-a7} 7+
2 A (Fig. 9).

— =
- — 02 1
- + + +

Fig. 9. Inhibitory effect of IYT on
TNF-a production in 6-OHDA-induced
mesenphalic cell

##H#: p<0.001, # compared with control

=k p<0.01, = p<0.05 = compared with
6-OHDA treated group

V. & %
e AA7IeH A Mtz A
Ayt FeS #J7E gl AA Eol
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Ueluye 4ot ofgolA glo] #A7 L7 HAE REEaYE SRHYO

S Z2E sty Az dAse A U, AZHESYS o835ty ditsag

o2 HA7Y AA7FY W= =3 oy HAL HEans AgFor o

o 34 T Yede T=2EY faAv} T3 =22 Uk

e 715 JTFS Fo] vepdH NZAEEYpe] dats a9 A4S 9
3lo] #3 o]Be thgEA UERY &) DPPH®} ABTS radical inhibition

3 o Azt AL oz e 2 activity 433 F ZgHsy ¢S =

219 &4, w1 Al 9k DNA AtelAth. FEW AZESY FEE9

9} @A o] &AF mitochondria®l 7% DPPH inhibition activityte % &3

T

oo & 9213t &4 apoptosisE <13
&2 So] AZYn Y ROSE

Ag—g].lz
Aol Farst aas st 3
g ROSS AAde ZHed 23y =
2 @A A7 & HAY F
%
A}
a
J

=ZZAN Xé*o”—?% SRl A =

P og <

Lq“vﬂﬂﬂmq T
3 %%—% 7€l wEE RSN
CITRSIUN S N ISE L A 8
et ™, o™, sk,
P2 9 g AAT Fakslo

ov EEYT

o2 7o 1000ug/ml
9%.66% 24E& YEHoen  ICo
571.6pg/mtATh. ABTS radical inhibition
activity= LW AZELY FEES
7HAs W F5 oEFORE FUtEAS
w Ho 1000ug/mlol A 94.11%9] &4&
VERA AL IG5 202.3pg/mee] Tk ABTS
radical cationg ©]&% ICs FX|7k
DPPH free radical® A}M&3F Z$HTh
=A UEhd olfr= o] AFP ARES
Ml FRFE Agse] FEaQ]
Lls

”H*Oﬂ 4,

e A ] 1.05% Ao
SH-SY5Yl A ¢ 6-OHDA®] tigh A
ISy FEEL RIaysE dolRy
A} MTT assayS %3+ cell viabilityS
SAsAT. ABEEL FEEUS A
S w cell viabilityZ} AT
6-OHDA® A ES5A4=AEA in-vitroe
EE invivodN=E
degeneration model®l] o] AF&3l= &
Aot} 6-OHDAS} AZEESY FE&

S AIZBAFE Fa 4838k pre-treatment,

dopamine A3 9]
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co—treatment and post treatment group
0 2 Ysr Ao A, pre-treatment 9|
Me 10pg/me] ANZEEEY FEES F
gk TolA FAHSE fFolsA St
331, co-treatment ol A& 100xg/mé
o NBEEY FEES TS ToA
stA =718t 2™, post-treatment
ANME lug/me TE ABEEY
T Fo e A BE sECA
st S7HE EATH
6-OHDA=Z <13 #2® ROS=
JslrEHAE QIS Mo &
3l7] WjEol BE AZESY
6-OHDA=Z f¥® ROS]
o] F FoletA AAHOo=E
22 Qg HAES &4
A A=
M XA TH positive cell?]
Rl o] Aol Hofst= THE

-~

¢

w 2
T

[» fo me lo ro
=k

o ooz N o
folr fo ox i mlo K1

v,

QL
>,\l
o
fru

o
ofy
I3

% rlo
b

> do o2
W0 o= o & e (m
i o
Nl
o X
.
fr "
o
g,

s
§t
o
T
i
s
K
O
T
)
>
ft
o o
o, 1

NO$ TNF-a+ thiZ <l A=)

=
Aoltk, TNF-ax cytokined 4=

o)

=

ol F28 &S e
31 9) 3}1,10,32,33,35)' _1:=_T_6;| %_
TNF-ao

Noem 1

> W fo o
T ooy (o N o X

ay

ul

& W

N
R

o
f
o

i
(e
o
2 52
12

L x
et
ofy
._]
Z,
i
o
o

o o & orr

N

do] Hl# AR Fo}
1A NOE lysosome
HE"2A INOS
ted A E T
o] ¥h-g-

s
T
<l

N

L

>0

et
L2 f
=

fof

B

Lo

LLor
ultA

z:;l. 1)
R EEE
ot
2

L oo
2

H = o
o 1o
ol

fr
K
H

4 HkstAL oS Agse &
&5 Y HAze) B dFo
2 3] dAst= AstE AEd 29
7teeg #Ag FY. HolFHAE
o] 4] 6-OHDAZ 13 4/ NOSt TNF-a
of tisl AzZ#EZY FEES 0.2uz/ml
At FlA M Fost o AA
7} o]F oA oAz A HF FHA
2ol il Aol 6-OHDAZ
E AEd S AT ZA

M AL REERE deE 2

ofN

£ ddoy”

A7 olF B AA7% Astel o)
3 528 g e 1 A% o
b Ed Fon M axse)
o 3A4HQA Rt Y} ST B2
2 gAeye) 2agoz s As
o Aol S7h=EIL 9= Flo] Aol
. A7 FAE LER A M
R IASE F4oR B o LIRS
Azste AZEEHS 88t HA7
4 2HE THAE ¢ dE L=
AR ET AZRELS o83t A7
LIt

& Fas B W AL BE ol
e FAFOEA A7 o4 AR

11



>
W
i
i
Sii
1o

ot oeR o & N

<
it
p=q\1
3

1.

2.

2032 41 Koo o
i

N

L S e}
O oo o 2 o

el kst &3 9 HAE
Hsaas dolr7] 98] A&l
& o] human neuroblastoma cell®
4 E3RAEdA 6-OHDAZ
H AlxzsAde tist Rsavs &

DPPH free radical inhibition activity
9} ABTS radical cation decolorization
activity® AT AF, AZEEH
FEEY FE 9EF aATS g9
3FA AL, 1Cs2 Z+2} 571.6, 202.3ug/ml
JAok. F EYHE FFS 1.05% A
o}
SH-SY5YA 24 6-OHDA A&
ANZE FE25 Fo Ade 10ug/md
Foldol A, FA A A< 100pe/
m¢ Fotoll A, 6-OHDA A2 & A
ZHREY FEE Fo Ade 1pg/ml
FoArs A¢ < FoTdAM F
AXoZ {3t AxRE ad7t &
a2 ‘EiE‘r.

2
=2
i

Figl

To] AZEEEY FEE A
oﬂH 6-OHDA #¥] % 30, 60 %
1203 WH-AIZFe] wEk ROSE A
< gz HE FAFHSRE {93
A A = AT

4. ol MxEA A 6-OHDAC] <))

Za® Ty IS 02ug/ml A
£ FEE°] 6-OHDA ©5 %
ool Bste] EAHOT FoJati)

A ZE ST

5. BjolE M EolA 6-OHDAG 2|3}
Z7Fkd NO$ TNF-aZ 0.2ug/ml 2]
ALY, FEE°] 6-OHDA o=
Folto] viste] FAIHCRE 93
Al A F T

25 3k

1. Workshop report. Aging—from molecules
to populations. Mechanisms of ageing
and development. 2008;199:614-623.

2. RO EBXEFHHIALS], oEX
2 AL =l A EAL 2006:3-7,

677-636.

. 2000:3-49, 808 830.

6. Sayre LS, Perry G, Smith MA.
Oxidative stress and neurotoxicity.
Chem Res Toxicol. 2008;21:172-188.

7. Facchinetti F, Dawson VL, Dawson
TM. Free radicals as mediators of
neuronal injury. Cellular and molecular
neurobiology. 1998;18(6):667-632.

8. Papa S, Skulachev VP. Reactive oxygen

species, mitochondria, apoptosis and
aging. Molecularand cellular biochemistry.




The Journal of Oriental Obstetrics & Gynecology Vol.22 No.1 February 2009

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

1997;174:305-319.
Halliwell B. Oxidative stress and
neurodegeneration: where are we now?
Journal of neurochemistry. 2006;97:
1634-1658.
Kurz T, Terman A, Brunk UT.
Autophagy, ageing and apoptosis:
the role of oxidative stress and
lysosomal iron. Arc of biochemistry
and biophysics. 2007;42:222-230.
i ste F ek Ao ds]. H737] o
49 #E. Mg TASIAE 2001
62-60.
Jung JW et al. Estrogen replacement
effect of Korean ginseng saponin on
learning and memory of ovariectomized
mice. J Ginseng Res. 2000;24(1):8-17.
Zhao L, Mao Z, Brinton RD. A
select combination of clinically
relevant phytoestrogens enhances
estrogen receptor B-binding selectivity
and neuroprotective activities in
vitro and in vivo. Endocrinoloty.
2008.
Currie L] et al.
estrogen use affects risk for parkinson
disease. Arc Neurol. 2004;61:386-888.
Wise PM. Estrogens and neuroprotection.
Trends in endocrinology & metabolism.
2002;13(6):229-230.
BAE. BT
1999:13-33.
HEERELEERETRE RS
Aakel M FHERAL 2002:221-233.
CANZBER FAR 54
" A7) el 158l gk 44 3L
Z R EE3) AL 2006;19(3)

Postmenopausal

Mz HAZAE

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1257-266.

S8, 249, AZELEC] F
2 AR rAs dF o
5o 2] 8hE] A, 1998;12(1):60-71.
Huang S, Lin CM, Chian BH. Protective
effects of Angelica sinensis extract
on amyloid B-peptide-induced neurotoxicity.
Phytomedicine. 2008;15:710-721.
ez = glaokAl =] AlE- x99
}2hs} B Wl FEA A

78} 3] %], 2004;15(4):11-1622.

A = o MmEsy g pAk
o Parsh Ed HPRE
. 2003;18(3):41-50.

Sohn EH et al
saponin red ginseng components on
the function of brain cells. J
Ginseng Res. 2008;32(1):62-66.
A, A, emat FEE9 A
24, IS AFAGFETEE]. 2008
;15(4):587-592.

0°{'

T‘HOR—[

5]
=
Al

Effects of non-

Men, JaY, 98z Y F22
EXE B3 FA3tE HaA A A
Fo|A ATHES A EY YFEx
8}3] 7). 2008;23(3):73-83

A, et 3, kxQl, 9E
FE2E YA, IR 23 A

2008;23(3):41-51.
o), AGA, o]dF. ¥X]7F NMDA
2 FE"E AAANE &4

a3} gighE xR 2005,20(2):115-125.

WY, AEW, WY AR, B

v X &=

’

7], Fx FEEY AYLAY. Ui
%38}+3] %], 2008;28(1):98-101.
TR AL HAEIIAL
2002:1176-1177.

Yoo KV, Kim DO, Lee CY. Evaluation

5.

13



ABEZ SO MEH stressof| CHEH HMZ 2551}

31

32.

33.

34.

of different methode of antioxidant
measurement. Food Sci Biotechnol.
2007;16(2):177-182.

Halliwell B. Are polyphenols antioxidants
or pro-oxidants? what do we learn
from cell cultre and in vivo studies?.
Arc Biochem and Biophysics. 2008
;476:107-112.

Doris LL, Stanley SL. Microglia and
myeloperoxidase: a deadly partnership
in neurodegenerative disease. Free
radical biology & medicine. 2008;45
1726-731.

Pieper HC et al. Different methylation
of the TNF-alpha promoter in cortex
and substantia nigra: implications
for selective neuronal vulnerability.
Neurobiology of disease. 2008;4:1-741.
2 5 AEEAEGE e |

30.

36.

37.

FAF. 2005:287-288.
McCOy MK, Tansey MG. TNF
inhibition in the CNS:

implication for normal brain function

signaling

and neurodegenerative disease. Journal
of neuroinflammation. 2008;45:1-13.
Rapp SR et al. Effect of estrogen
plus progestin on global cognitive
function in postmenopausal women:
the women;s health initiative menory
test: a randomized controlled trial.
JAMA. 2003;289(20):2663-2672.

Drechsel DA, Patel M. Role of
reactive

oygen speces in the

neurotoxicity of  environmental
agents implicated in Parkinson’s
disease. Free radical biology &

medicine. 2008;44:1873-1886.






