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Protective Effects of Rehmannia Giutinosa Extract and Rehmannia
Glutinosa Vinegar against b-amyloid-induced Neuronal Cell Death

Hyo In Song, Kwang Joong Kim®

Department of Physiology, College of Oriental Medicine, Daegu Haany University

Alzheimer's disease, a representative neurodegenerative disorder, is characterized by the presence of senile
plaques and neurdfibrillary tangles accompanied by neuronal damages. b-Amyloid peptide is considered to be
responsible for the formation of senile plagues that accumulate in the brains of patients with Alzheimer's disease.
There has been compelling evidence supporting that b-amyloid-induced cytotoxicity is mediated through generation of
reactive oxygen species. In this study, we have investigated the possible protective effect of Rehmannia
glutinosaagainst b-amyloid-induced oxidative cell death in cultured human neuroblastoma SH-SYSY cells. SH-SY5Y
cells treated with b-amyloid underwent apoptotic death as determined by morphological features and positive in
situterminal end-labeling (TUNEL staining). Rehmannia glutinosawater extract, wine, and vinegar pretreatments
attenuated b-amyloid-induced cytotoxicity and apoptosis. Rehmannia glutinosa vinegar exhibited maximum protective
effect by increasing the expression of anti-apoptotic protein, Bel-2. In addition to oxidative stress, b-amyloid-treatment
caused nitrosative stress via marked increase in the levels of nitric oxide, which was effectively blocked by Rehmannia
glutinosa. To further explore the possible molecular mechanisms underlying the protective effect of Rehmannia
glutinosa, we assessed the mRNA expression of cellular antioxidant enzymes. Treatment of Rehmannia glutinosa
vinegar led to up-regulation of heme oxygemase-1 and catalase. These results suggest that Rehmannia glutinosa
could modulate oxidative neuronal cell death caused by b-amyloid and may have preventive or therapeutic potential
in the management of Alzheimer's disease. Particularly, Rehmannia glutinosa vinegar can augment cellular antioxidant
capacity, there by exhibiting higher neuroprotective potential.
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HERIIZOIEE S AZAZAIG) e g 2 EARY 25an

tinsEH oz E AgbE o) XAl 523 JEg oittdl
LA W wEol, ERig A8 e T A 22

ol gt chzbEel | FZol o]ZolAl L Ui ol wizh
2, FAAAZRE ool D X F 2 Addo] o] I
ZEI AoH, 2, 82, IA, Le=f SdA L7sEE B
o3 YT, g7 Foll 7IHg E HIUHOE olig™
2ol 491 acetylcholine esterase (AchE)S] A, HE®/ 714,
HElOIL 2ol = Ay o, iz B gEE 2Hg 59 FHol
Al @o] ZotA A Utk 2B (Gingko biloba L) 19604 5
Bl gF&sn BEE 2] AISE ftom, 28 FEE0
EGb 7612 HHFE /MAI7IH, dHEere FLAI7IH, 719
ol AAEE RTIE ALE B HolA #it). 53], EGbe
23 higks B gE5 78 JHEHCE HElolHEo|E,
A¥8h4=4, nitric oxide (NO)7}F BH7HGR= AIZAME Abgol i3]
25 an Ueiignt?. €2 (Curcuma longa)ols i FE Q1 &
sl FEE HEQl curcumino] EX5IH, ol AlZujel 2
ofl Al HiElorZ201=2 FEF apoptosisE AAGHL, LS
ZElolA] A AEEA W HENESS AaxwEtY. Ed),
A g5} §49] heme oxygenase-1 (HO-1)9] wislg ¢IA
TIAFE Ao Z 8w I Yri?. YK (Polygala tenuifolia)
1218, 719Y £, A1dY, BHE 89 RFd AKEEA
, scopolamine Q. E FT¥ 78] &4 FHolA] AchE
AetogH AAEHE S Az en, HEHIZEEE 7
MEAPGo] tisld B3 ETE VEIICHY. 53] 24
Q1 tenuigens2 amyloid precursor protein (APP)ZHE] H|E
oF e gl Zol=rF 4dEE g & ARt
247 (Evodiae Fructus)= AchE9] &4g oxshy
scopolamine ©F {FTE 7198 &4g Ao, ole a4
Holdehydroevodiamine hydrochloride (DHED)ol] 2J3] ni7)=]
= 702 47k 5lojFIckY. DHEDE AchES S48 Axe #
ORI}, APP ESE 40! b-secretasec]] Q)] 2R Cor pisiald]
WY Axs] AAME Apol vl BEaNE BT
T} B IFolAE SHJSHEel BEAH S 9nlE F
71801 #E wikdle 71BYE g SUCE 3 A
£ HENEE A8siitt AEANEE A8EE AE, A
A2 glokolm, A&8F, A&z AZd
SIS sl e Agoltt o] & Xgx A&
A7 fisle a80] B FAHCE 28
Bol JIaiA L &A gethle 858 VA &
= BETAR S0l shioltt?”. 13 gl
WFAA L2 G489 5HAT sieke] HEtog
ave IHE |FASHA §49 Zh 3
uhg S1okol o Foll Wl TR 4
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2 N85k, HEIIZO|ER SRS ABME Aol
4R, ABF U ABAE) HIENE T OE B
sl 1 2871 E FYSLA SIgic

Ao BQBF Dulbecco’s modified Eagle’s medium
(DMEM), A, trypsin, @&2 Invitrogen (Carlsbad, CA,
USA)ollA]l PG,  MTT[3-(4,5-dimethylthiazol-2-y1)-2,
5-diphenyltetrazolium  bromide], scopolamine, anti-actin
antibody¥ Sigma (St. Louis, MO, USA)ZHE] 73k ALE3}
). HEIOIUZO|E (Ab25-35)= Bachem Inc. (Torrance, CA,
USA) AlEE Algslion, gol24d 1 mM 558 %4 -2
0Tl BE@BIN oM, AlkMEsly] A™ell o Ag] A&}
9ict. anti-Bcl-2, anti-Bax, anti-cPARP antibodyi= Santa Cruz
(San Diego, CA, USA)OIA], anti-rabbit IgG conjugated
hourse-radish peroxidasel= Zymedo)A] Fisld A1E31%
Dichlorofiuoresceine diacetate (DCF-DA)= Molecular Probe
Inc. (Eugene, OR, USA) AZS AFESIRC
2) A1gY MZE

ARas £3EH71
90T E& 5A RESKH 5
&%7] (EYELA Co., Japan)=
Co. Japan)E Zs5lA A2 &
water extract: RGWE)E 2 & A2 (Rehmannia glutinosa
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88l B3 & 10%9] 5T =2
BE HYUCL olE oISl A
SHES & 581Ux7] (EYELA
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(=)
ZZXRE (Rehmannia glutinosa

wine: RGW)&} A&Al% (Rehmannia glutinosa vinegar: RGV)
& AMZE3IA
3) AMIZulQF

Human neuroblastoma cell line®! SH-SYSYMZE 10%
fetal bovine serum 0] E 7} DMEM/F12 90% A& ALE35lA
37°C, 5% CO»95% th7]aJeRolA] viQksITE SK-N-SH Al 29}
astrocyte cell line@l C6 glioma cell2 10% fetal bovine serum,
90% DMEM HHA|oll4] SH-SY5YS} Eg RS2 uieksIict.
S 2 FUARIA W AERED0)A] (penicillin G sodium,
streptomycin sulfate, 100 mg/L each, Invitrogen)& AFE3SICH
9 ApEE

A SEZE AE 200g ©E2) Spraque-Dawley &4 HNE
(FEFAOII 2, TS QFYY Ao B 2SI
2 77t snlzl 71e) EOR LR &
S B AIRE AFEA HE = UEE
=4 WY S25F 21-26C, & 40-60% 2
W 12402 R B
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HOoZ ZASIAC) M EZ48-well platesl] 6x10'7)/welld] LT
Z platinggt T 0lBY serumZ F A DMEM/F12 K&
DMEMHIAo] RGWE, RGW, RGVE FalZl 5EE xo A
2] gt T2, WEIORIZOIEE 7151124413 SO vHaIod
0]% MIT solution (FEEE 1 mg/mhS 716k 2417 B9
kSt THE dimethyl sulfoxide (DMSO)E &3lA17# 570 nmoj)
A] microplate reader (TECAN GmbH, Salzhurg, Austria)& A}
2ol 5H4EE Fdolict
2) MEAPEEER &3

TUNEL staining (DNA fragmentation in situ)& 0]&35}
OFZEAIA (apoptosis)E ZEEIUX} F1TE in situ detection
kit Roche Diagnostic GmbH (Mannheim, Germany)o|A] —+¢]
itk M ZE 4-well chamber slidedl] plating 3% ), &3} W
EfolUZ0] =8 AMzISHAL 377641 24417 St BRIBIACE BRA]
£ Hojl & 4% neutral buffered formalin (100 ml)E ol 14]
v =0 13 AFck 1HY MEE phosphate buffered saline
(PBS)2 MAgH T IHIgeA 8N (0.3% in methanol)C.2 4

Au)

204 TA]17F YR8l endogenous peroxidaseE ANeSt &, 4?7 °

ollA} 0.1% Triton X-100 in sodium citrate 2. 2827} J2|6ka] A
Z9] B E &VIAIZdrE TUNEL reaction mixture (terminal
deoxynucleotidyl transferase; TdT, digoxigenin-11-dUTP)E 50
ml 7}S}A 37TCofAl 1A)7F BQF uiekeled  labelA]l?l &,
peroxidase-conjugated anti-goat antibodyE 50 ml 715}l 37700
A 308 EQt 7} siBINCt 0% DAB solutiong 50-100 ml
W1 1027} incubationgt & 50% glycerolZ mounting 5} &
njZ o8 MEHHE TSI

3) Bcl-2, Bax % ¢PARPSY ulsl &

A& weElUZoIEE 4417 A & HZERIPA
bufer (150 mM NaCl, 0.5% Triton X-100, 50 mM Tris-HCl, pH
74, 25 mM NaF, 20 mM EGTA, 1 mM DTT, 1 mM NazVO,,
protease inhibitor cocktail)Z 0°ColA] 2087} lysis Al7] Tz
15,000 gollA] 1583 U 2e]gld 48NS FBITt izl
822 BCA reagent® HErE ¢l H, 30 pgS 12.5% SDS-PAGE
oAl H7IEs BIFcE A/MAIZ] gel& PVDF  membrane
{Gelman Sciences)ol| transferdt & 5% fat-free dry milk-PBST
(PBS, 0.1% Tween-20)Z blocking AlZir}. 3% fat-free dry
milk-PBSoi  anti-Bcl-XL, Bax, Y= anti-cPARP primary
antibodyg overnight & £0[il, PBSTEHIE 523t 33
washing & ZFhorseradish peroxidase conjugated-secondary
antibodyE 3% fat-free dry milk-PBSo]l o] 14)7} 50 B9l T}
S PBSTEYUCE 587} 33 washing 518ick 0% enhanced
chemoluminescence (ECL) reagent (Amersham Pharmacia
Biotech., Arlington Heights, IL, USA)E Al23l] 127t B33
5 xray ZE0] kEAIF

9 AER BELLE 54 8>

A E42) DCF-DAE M ZELHo] E017} esterase Hi= 41815

7RSS wol u1g 3401 DCFHE goty e 3lE™, DCFHE
14120l gjal 43lElo} A% @& viEhE DCF7E

Aga eI ZO|EE JistL siYst MZE PBSE 23
washing@t ¥ 10 uM DCF-DAZ 718l 37CAlA] 1587} Bk
S A7) F §89) HIE excitation T}E 485nm U emission T}
7+ 535nmoj Al microplate reader (TECAN GmbH, Salzhurg,
Austria)E A3} SESICH
5) Nitric oxide (NO) 414} &7

vieRA ol X2 WECld ZoI=E 24417 AHElgh & wf
Aol HFE NOZY &2 Griess reactiong &8 ZAEGISTE A
EA2 150 p¢ F5lo 89 Griess reagent (1% sufanilamide,
0.1% naphtylethylene diamine in 5% phosphoric acid)@} BFA]
A 540 nmolA EBTE EFsICL
6) Sitslg4 mRNA gl 54

Trizolg AIE3EKY total RNAE &&F, 2] 3l T2, M-MLV
reverse transcriptaseE O[E31 DNAE HENZrLh EF
DNA sequence= TYE3} 22 Z}Z19] primerE ANE3}] PCR
HES8doZ SZAZCE Heme oxygenase-1 (HO-1), 5-ACT
TTC AGA AGG TGT CC-3 (sense) and 5-TTG AGC AGG
AAG GCG GTC TTA G-3' (antisense); catalase, 5-CCG ACG
AGA TGG CAC ACT TTG ACA-¥ (sense) and 5-CGC GAG
CAC GGT AGG GAC AGT TC-3  (antisense);
glyceraldehydes-3-  phosphate (GAPDH),
5-AGT GTA GCC CAG GAT GCC CTT-3 (sense) and 5-GCC
AAG GTC ATC CAT GAC AAC-3 (antisense). 94CollA] 30%,
55CollAl 303, 72TCOA] 45%87F 25 cycle SEX]7 TS MHE
£ ethidium bromide’} Z8Hd 1.0% agarose gelofjA] A7 ¥ &
gt F UV §ulg glollA] 8Eaisich
7) Qs g49 Y 53
BIA ZERIPA bufer (150 mM NaCl, 0.5% Triton X-100, 50
mM Tris-HCl, pH 7.4, 25 mM NaF, 20 mM EGTA, 1 mM DTT,
1 mM Na3VO,, protease inhibitor cocktail)=Z 0°Cof|A] 20517t
lysis A17] ThZ 15,000 gofiA] 1587t Yol Relsid 48988 F
SIict. Gd 3EkS BCA reagentZ Aibg o F, 30 ugs
125% SDS-PAGEOA A719& 31t T7HA7] gelg PVDF
membrane (Gelman Sciences)ol transferg} & 5% fat-free dry
milk-PBST (PBS, 0.1% Tween-20)% blocking AJZ3C}. 3% fat-free
dry milk-PBSo]| anti-ERK, phospho-ERK, JNK, Akt/protein
kinase B, phosphor-AktE overnightF £0]1, PBSTEHOZ
587F 33
conjugated-secondary antibodyZ 3% fat-free dry milk-PBSo]
2ol 117 5O 891 thE PBSTEYULE 587 38] washing
B3I Et. 0]% enhanced chemoluminescence (ECL) reagent
(Amersham Pharmacia Biotech., Arlington Heights, IL, USA)&
AMESle) 1271 ¥hgsh § xray "ol EA3]
8) HElEEY 719E &4 57

Aol HEsE Dok 719y &4 A5FT) AsA
ZES] $I8l] scopolamineE AlE
acetylcholine receptor antagonistZ Z}&8lod 7104248 AFA]7]
= AoZ gwAd u}. scopolamineS HoigH| 7TUHRE]

dehydrogenase

washing @} % horseradish  peroxidase

193tt.  scopolamine

Ol
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HEIMUECIERE REF AZMEAEe] tidh 1 W asse] BEa

RGWES 400% = 800mg/kgd] 8UOE AT dHAHLL, HEl
AA5E FABIUCE 0] scopolamine 0.5 mg/kgS HALE
497 Bojslal 719y £41S o, md Al WA E-
|2 A} (water-maze test) S HAIGIFTE EnZd e SRS
(K& 10 am, =01 25 cm)o] MAIE ALY E¥A (R 180
cm, Eo0] 50 cm)@} F 9 SHAUS 7= Bl FHFA
(video-tracking system; Ethovision, Noldus, Netherlands)E A}
8310 AIFBIRICE o] Wl B9 B 2627C, B9 =0|E &
AE 9 2 A Z SIATE AR ARE LB E HET SRE
Al Zol7i ZeREONA 30 ol HEER Fokzh wi7HA|
) A7 eE ZET] (escape latency)E 112H, o1& 5t
233 4AI5IY U HOEE B 2& FHE71 (mean escape
latency)Z SIQiCt o} wl Bt & FEII7F 90 £E 26k
A0l 90 AZ BYS IE Fokdrh weh 49 RAPITE
Eeto HE 3oy & 12319 48lE YAIGIICE ok =
EJ} E3ES 35 71dsk=AlE Eelsh] fl8l F7E HE
= EREFS AAS NET} o] g Zope}t MPE A
q

:c‘rz
taying on PR). 587 ZESIRAT.

o

A
=
2
®
v

3. B8

tlolE = Bat + SD.2 XEAISKIC]. EAIAE]= SPSS 8.0
for  windows (SPSS, Inc. USAYE ©]&3}0] HEI8IT) patol
0.05 0]519] L BAXMOE [oMo] Akl THBIACE (*p <
0.05, **p<0.01).

2 3

1. WEILZOIEE R JIBHME 54 st A S
a3
= HYME (astrocyte) 2

== :_]EL_
AHOR NAMEE TR HEARS U3 24, 7

P
el
D

Ot BT (0, 1, 25 5 mg/mho A Z% (RGWE:
Rehmania glutinosa water extract)g C6 Al Zoll 24A]7} &0 A
Z15HL MTT reduction assay2 MZMES S ST 1 &4
¥} RGWEE AHHOE =2 5 mg/ml SE7XE 80% 0142
AEZYESE FAGI HINE oFHbo] 58 EZYE &
UJCE (Fig. 1A). 01& 1edsl] RGWES] L& 1.5 mg/mlE
JFBET 3087 AAE] ¢ the 25, 10 mME) wEjopl 2ol =
(Ab25-35)E 7I5i] AMlZZHoll v]Ale RGWEY HIgE 4
E3Ict I 2} HERIEZE0|EE HUISH 4 ole MEYE
80] ok 65% %2 ZABIR 2L RGWES 84 Aglet 1M =
NEZNEGO] 80%E FBHAUCH (Fig. 1B). 01 RGWEZ} 44}
A Zol A HElord 2ol Bl gt MEEHE WA E3t
Ark= AS LERACE g, HEloIU 2ol o] 9 C6 A EY
HelE HalE AR sy oz ek 8 A, HElold Zol=
24A17F ThE HMEIA] MESY] FATH T4 Mz x5
E9 HIlE DAY H, RGWEE AABIS A8 FollME T

40

Al BEEE RS HISECE

100 H\i\\\i
80 |
60 -

40

20 -

Cell Viability (% Control)

o 1 2 3 4 S5
RGWE (mg/ml)

m RGWE (-)
1 RGWE (+)

100 ™ —
80 s
GO -
40

20 4

Cell Viability (% Control)

[¢] 2.5 10

pg-Amvyloid (M)
Fig. 1. HiElOIU20l=2 FTE H4ME F4of tist RGWES]
H35 53} A 6 glioma cells were traated with vanous concentrations of RGWE (0, 1,
255 mg/ml) for 24 h. BCells were pretreated with RGWE (15 mg/mi) for 33 min
before exposure to b-amyloid for 24 h. Cell viabity was determined by the MIT
reduction assay.

AAMEA o} AFY APH HIgHE FESYI T
sl SH-SY5YS} SK-N-SH % Z£509] neuroblastoma M EZFE
o|% UglojAl ALEBIRCE R4, Aol SHSYSY Al£8] Y&
ol mX= PErg ¢olR7] sk tieket sk (0, 05, 1, 25, 5,
10 mg/mi)Q] RGWES 24A17} &9t AMEIStZ MTT reduction
assayE oI (Fig. 2A).

APos as - -+

RCGGEVVES s ) O
Fig. 2. H|lojd2o|=2 KZE SH-SYSY MHZSEMof st
RGWESQ| 2551} A SHS5YS5 cells were treated with various concentrations of
RGWE (0, 05, 1, 25, 5, 10 mg/mi) for 24 h. BCells were pretreated with RGWE (025,
05, 1mg/mh for 3 min before exposure 1o b-amyloid for 24 h. Cell viabilty was
determined by the MTT reduction assay.
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RGWEE T2 Ag] 3t 2%, 1 mg/ml 0]519] SEolA
90% olao] NELS FABINCER o] =58 A3l 5582 42
A3l 025, 0.5, 1 mg/mle] RGWES 3057+ AAE] ¢ th& 10
mMO] HEIOIUZ0IEE 7H5H 24A17F M FAIA
ZBESISICE HIEL o}UZ0|EE REE AEHEE RGWES
THE ADELEZN 05, 104, 15% FEo o

& 4 UUCH (Fig. 2B). RGWES HUFES AT & HE A

M EQ SK-N-SH M ZE A185k] HES 23, sl 2ol=
of olsle] ZAE MEMES (50%)S RGWE (1 mg/mh)E TA
2] goZH SXs] S7iEUrt (Fig. 3).

= RGWE ()
O RGWE ()

= 120
=

=

= 100
E T
= 80 |
o

= ©°0
E 40
= =20
axr

(S o

o 2.5
B-Amyloid (N
Fig. 3. BiEfolLUZol=E REE SK-N-SH HEZESA0

10

FrE st
RGWES| ©5 51} SKNSH cells were prefreated with RGWE (1 mg/mb for 30
min before exposure to bamyloid for 24 h. Cell viability was determined by the MTT
reduction assay.

e Addoies X|&}%  (Rhemania
glutinosa RGW) % AJZAIE (Rhemania glutinosa
vinegar : RGV) 9] HElE AIXE o thS 2t EZ0] HEIIUZE
olEg SER AMAME Z4d UjAle @3 MIT reduction
assayE A ESINCE $4 RGWS} RGVE sLFHE (1, 25, 75,
25, 50%, v/v) HECE Hlsle] E4E UERIAl o a1

o= W
=22 BESIICT Fig. 44, 5A).

wine

=
E ' VM
=
< 80
=
£ 60
=

A = 40
w3
L=
= 20 — RGW
— —— EtOH
S o —

O 1 2.5 7-S 25
RGW (mg/ml)

-To' 100
=
=] 80 -
[
= GO -
-

B = 40 |
=1
2
o= 20
=
< o —— e
P os as - —+ -+ -+
IRGGWW o o — |

Fig. 4. lElojyZ20|l=2 R== MESHo| jgh RGWS| &1} A
SHSY5Y cells were treated with varous concentrations of RGW (0, 1, 25, 75, 25 %,
Vi) for 24 h, B. Celis were pretreated with 0.5%. 1% (v/v) RGW for 30 min before
exposure 10 bramyloid for 24 h. Cell viability was determined by the MTT reduction assay.

O]E HIEOZ, RGW, RGVE 77} 1%, 0.5% (v/v) X0
A 308 =0 HARISHL 015 HEloU Zo1 =9} g7 24A]7F
Z0F niekalgint AT E SYS g9 oBeI oME
S RGWSE RGV il AEialsict HElold ZEo|E2E fR8
HNZEME RGW, RGVE 302 e 7teE MM gt 4% &
AR @29rOm (Fig. 4B, 5B), 0= RGW, RGVE M Z5He
HolAl RGWEE 747} 10%, 7.3% A1&3lo) Hol& gheko] w7
WEOR AZECt. IPEE, o]&9 4Ediz sk
RGW, RGV HES ZAI7F ARXEl ¢ BEES AE5Io] LdHEY
ARG 235190k SHSYSY MZE 1% RGW, 05% RGV Bl
AolA 157U SO AEH T iUt hE, HEIIIEOEE
24X|7F 0 AEIEH 42, HEIHEC|EE U2 E XEF
OFEM NERESS 47%Z AoHARSH, ol RGW, RGV
Aol o8] 2zt 87%, 90% (Fig. 6A)E SAE] F=EUCt. §

#, RGWS} RGVo| Exlighs BT OHIEL d&28 5¥
3 710 5Y8 ZHOZ Mgt 29 HEIMIEOIER It
AT WESo= 2 W37} YT} (Fig. 6B). 5, RGWS} RGV
9] g ame 7H4g =0l 8ol 9dl G&& WA Hee B
& g 4 Ayt

g 100 — RGV ()
— g0 —— Acetic acid
=
(]
E oo
=
A F o
f 20
=
(] o . —- - :
o a 2.5 7.5 23 SO
RGV (mmg/ml)
= - RV ()
g 100 —'ﬁ 3 RRVD)
=
<
S 8o -
=
= 60 |
=
B F a0 |
=
= 20
S o
o 2.5 7.5

B-Amyloid (JavVI)

Fig. 5. HEOIUR0|=2 REE MZSAof st RGVY St A
SH-SYSY cells were treated with various concentrations of RGV (0, 1, 25, 75, 25, 50 %,
yAv) for 24 h. BCells were pretreated with 05% (v/v) RGV for 30 min before exposure
to b-amyloid for 24 h. Cell viabilty was determined by the MTT reduction assay.

2. HEIOIU OIS E FEE AZMZ Abgo] tish A g2 23
a2t

HElO 20| Z 2 Q13 MEANE S HENE 7Esl] Fl5i]
OIBEAIAE ZHske uiEH NEEY shiel DNA
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t} (Fig. 7).
= 100
=
= 80
L)
= 40
e
A =
— 20
=
Lo O
APBosas -+ -+ -+ -+
ROGWE - -+ — _
RGW - - -+ -
RGWV - - - +
= 100 o
2
=3 20
oo
<=
== sO
£
= a0
B L=
— 20
=
[ o
APzs as —+ -+ -+ —+
EtOIL - -+ - -
Acetic acid - - -+
RGWV - _ - .

Fig. 6. HlElol Zo|=2 REE MzES40| st RGW SIRGVE|
HS S0} A SHSYSY cells were pretreated with 1mg/ml RGWE, 1% (v/v) RGW or
05% (v/v) RGV for 7 days and incubated with b-amyloid for additional 24 h. B. Cells
vere treated vith same concentrations of vehicles for 7 days before exposure to
b-amyloid.

s oomewes | L Revia :
Fig. 7. H{HOPD'EOKCE FEE MEAIH g XEe H55
T} A Vericle control: B) Cells were exposed to 10 mM b-amyloid for 24 h. C-F) Cells

were pretreated with 1 mg/ml RGWE or 1% RGW, or 05% RGY for 7 days followed by
exposure to b-amyloid for 24 h.
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Fig. 8. MZAIY F= 2 x| 22 CHUA s stof s x|
o &I} SHSYSY cells were Incubated with 10 mM bamyloid for 24 h i the
presence or absence of indicated concentrations of RGW or RGV and harvested for
Western blot analysis. Immunoblots of lysates form treated SH-SYBY cells were probed

with Bel-2 (upper panel) and Bax (lower panel) antibodies.
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ol RGV7H THE genel Aol dlsle =2 oKEEAIA 9X)
2SS 2re 7139 shIZ AAlE 4 Ut
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by’

Mol|A] 54%2] A 28
2+ 1%, 0.5%2 Xl
79%, 74% = ~7}5191r/} (Fig. 9). 3¥H, RGVQ] T & 05%F 1
T2 0.1, 0.3, 045, 0.6 mMZ Fgl$ Tt
I RGV7} 4481 M EANG thé)
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BEENE /RS BY G 5 AT (Fig. 9B).

oﬁ o2 o ol
4o o o S ol

O
_‘E,
2
r
~
Q
=
-
()
<
It
J\l
\1

e

A B
g 100 5 120
= =
5 8o - £ 100 —« Acetic acid
© © -~ RGV ()
2 6o = %
S =
= 2 60
= S

= 40 = N
] = 40 ~
- -
= 20 = 20
S &
Y _ 0

‘o 00 02 04 06

20O, + o+ o+
RGW A H,0, (nM)
RGV - s

Fig. 9. mfMslEa2 REE Aﬂi%g ol cjst RGW 2 RGVelxz
S50 A SHSYSY celis were prefreated with 1% RGW or 05% RGV for 7 days and
incubated with 300 mM H.O for additonal 24 h B. Cells were incubated with indicated
concentrations of H.Q; for 24 h in the presence or absence of 05% RGV. Cell viabilty
was determined by the MTT reduction assay.
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Fig. 10. M=l SHMAZ MMof o X|go AX 5T
Intracellular ROS levels were determined based on tre DCF fluorescence, as dzscribed
in the Materia's and Methods. SH-SY5Y celis were prefreatad with 1 mg/ml RGWE, 1%
RGW or 05% RGV for 7 days and exposed to bramyloid for additional 6 h.
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Hel gtz sl AAEJUTE (Fig. 10).
4. A4B 2EH A st A2 BESEH
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= cleaved T 3JEfS] PARP (cPARP) & proapoptoticgt Bax2)]
ulslo] £71591.00, YHAE anti-apoptotic THAZEIQ Bel-29] vt
Slo] 7t4%IRICH (Fig. 11). 3k, ol= RGW %! RGVE 001, 0.1,
1%%2 RIS 42 sTAEHOR ETT RS £ELE
F=FC (Fig. 11)
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Fig. 11. SNAPZ RITE MIZAY X|E ofst RGW 2RGVe H
S5} Cells were incubated with 02 mM SNAP for 24 h in the presence or absence
of RGW or RGV(001, 0.1, 1%) and harvested for Western blot analysis. Immunoblots of
call lysates were probed with anti-cPARP, anti-Bel-2, and anti-Bax antibodies. Actin levels
were measured for the confirmation of equal amount of protein loading.
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SH-SY5Y Al EolA] NOQ| 44zo] E7iel A 20l & + 3
om, olzigt NOY 442 RGWE, RGW, RGVE HAlZ] &
oz AMEAUCE (Fig. 12).
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Fig. 12. NO 24Aof cfst x|{&e| x| g1t 1 NO released into the
medium was measured by using the Griess assay as described in tre Materials and
Methods. SH-SYSY cells were pretreated with 1 mg/ml RGWE, 1% RGW or 05% RGV
for 7 days and exposed to b-amyloid for additional 24 h.
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Fig. 13. MZL &tatel 54 walof chst x|&e| STt RT-PCR showng
ho-1 and catalase MANA expression in SHSYSY cells exposed to 1 mg/ml RGWE, 1%
RGW or 05% RGV for 7 days. The samples were processed as described in Materials
and Methods. The gapdh level was shown to confirm equal amount of DNA loading.
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Fig. 14. X|&&lx2 I8l ERK I Akt 245t} ahitst g4 &
0] O|x|= A3k SH-SYSY cels were incubated with 05% RGY In the absence
or presence of each nhibitor (LY234002: 25 mM: UD126: 10 mM. Protein from whole
cell lysates was resolved bySDS-PAGE and analyzed by Western blot analysis using
anti-HO-1 antibody. Actin levels were measured for the confirmation of equal amount of
protein loading.
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