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Abstract

Objectives :

There is a possibility LRE as remedy in Alzheimer disease (AD), but it s nerve protection effect and mechanism have
to be elucidate, In this research, we applied LRE on A 8,535 pre-treated SH-SYSY cells, to find out the nerve protection
effect and mechanism in AD cell model,

Methods :
We tried to confirm that effect by experimenting with 20, 50, and 100 #g/ml concentration of LRE as a medicine.
Next experiment, we assessed damage effect which induced A 2535, known to cause AD, on SH-SYSY cell, In addition,

cellular viability test is executed under H,O, treatment condition in a SH-SY5Y cell.

Resuilts :

1. In AB 35 treated SH-SYSY cell, LRE exhibited an anti-phosphorylation effect about tau protein, JNK, and IKB,
2. LRE prevent nerve cell apoptosis, which indued A f 535 and oxidative stress, modify JNK engaged synaptic structure
and NF«B induced p75-neurotrophin receptor polymorphism,

Conclusions :

We found that LRE prevented oxidative stress-induced cellular destruction, for example, increased SOD activity of A 235

treated SH-SY5Y cell and reduced toxicity of oxygen free radical. Consequently, the ingredients of LRE have a role

as a catalyzer for AP ,s3s clearance and as scavenger for active oxygen free radical,
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2. M=} M=oy

A& of| ARE3}F neuroblastoma cell line, SH-SY5Y
AJ¥E+= American Type Culture Collection (Rockville,
MD, UsA)olA 79 8Fith AlE= 37°C, 5% CO,
incubatoro]A]  10% TFetal Bovine Serum (FBS;
Invitrogen, USA)¢| $H+%¥ DMEM (Invitrogen, USA)
WA S ARg-sto] wjFelaltt. @9 WAE Sl A
A2 100 unit/ml penicillin, 100 ££g/ml streptomy-
cin (Gibco/BRL, USA)< 7}ttt Trypsin-EDTA
(Gibco/BRL, USA)E #2fste] Alt) v Fatict. i
Al 2~39 vt mgkste] o0tk ok AEfE]
8] wkslal I SH-SYSY AZFE 1x107/well
9] 7= 24-well plate (Corning, USA)o] 7153l
U & Aol FBS7F S0130A] 92 HIA 2 16413E
ot wAlE & F e Askiith

3, M=EZ&EN H(MTT assay)

J|)|I

MTT (tetrazolium3-(4,5-dimethylthiazol-2-y1)-2,
5-diphenyltetrazolium bromide, Sigma) assayt
Sladowski] WS wlg} Y5t GTh MIT assay=
Gra Gazkgd osto] mghde] 84 71g)
MTT tetrazoliume HAPNE w&= 84849 MTIT
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MTT assay:= 541 12 well platedl] SH-SYSY AJ3E
(1107 /wel) Z 1243t v et 5 FBS7} ¢l WAl =
wgksto] 1647HESE QFESIA71AL, o] FER oF
B A7kske] 24A17F 53t wiFstith

28]3l MTT 2 mg/mlE Y31, incubatorol|A] 44]
7w ekel 3 dimethylsulfoxide (DMSO; Sigma) 2
S3A1A 570 nme] I A microplate reader
(Molecular devices, USA)E EH & 23] AE
BEES ALk,
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O.D. & Axo A&7} 100%ekal sk, o
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Cell Viability=(A& X]/control )

4. Western blot 2AIH

RE AE §3dE2 B2 45A(62.5 mmol/1
Tris-HCl, pH 6.8, 2% SDS, 20% glycerol, 10% 2-mer-
captoethanol) Wol| boiling celldl] o] wHE-o]%t},
w2 A=k bicinchoninic acid (BCA, Pierce) <
ARESEITE e A AR S0 nge 4~12%
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scence system (ECL, Pierce) 0.2 3= T A&
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5. SOD &M &3

HZWo A Superoxide dismutase (SOD)&] &4
= 2%L& SOD assay kit (Cell Biolabs, Inc, USA)E
AHEE o 289l xanthine/xanthine oxi-
daseE ARE3} superoxide aniong AAIEIAL KA
H superoxide anion& chromogenol| ]3] 4=8-42]
formazan dyeE Y517 == o] w) AEUel &
3= SODE] o) wjgl WA E]= formazan dyeZ}
=o]E7 At} FFH T AYAJH formazan dyes
spectrophotometer (Molecular Device, USA)E A&
ato] 490 nm 3Pl SAgskGi

6. Catalase activity &3

MEWA Catalase?] BT AL Catalase ac-
tivity assay kit (Cell Biolabs, Inc, USA)E AF3}S)
ok 2 ARy 2871, YA AlxY &
A= catalseo]] oJsf o}ox HolkE H07F &3
A2 s gl Y& H,0,7} Horse radish perox-
idase (HRP)o] &J3} 3,5-dichloro-2-hydroxy-benzen-
esulfonic acid (DHBS), 4-aminoantipyrene (AAP)¥}
HhE-8te] Quinoneimine dyeE A/J3HA Htt FHE
o2 AXE Quinoneimine dye spectropho-
tometer (Molecular Device, USA)S ARE-3F] 520
nm 3Pl S43}A

7. Data 24 ¥ SHXz|

BE SA#%S Bo@ FEHAHmeants D)
EARIL, 7 AT 19 SA BHE win-
dow=& SPSS Program®] student t-test2 FA3}] p
gro] 0.05 oJskl ¢ frefgk Ao A3
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Fig. 1. The cytotoxic effect of LRE in SH-SY5Y cells,
SH-SY5Y cells were treated with various concen—
trations of LRE for 24 hours, Cell viability was de—
termined by the MTT assay. Values are mean+S.D,
(n=6).

LRE: Lotus Root Extract, MTT: tetrazolium3—(4,5—
dimethylthiazol-2—yl)—-2, 5—diphenyltetrazolium bro—
mide, S.D: standard deviation, C: control group,
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Fig. 2. Protective effect of lotus root on the ABs-3s
induced cytotoxicity in SH-SY5Y cells, SH-SY5Y
cells were pretreated with B extract (20 or 50 rg/
ml) for 0.5 hour before exposure to ABas-zs (20 M)
for 24 hours, Cell viability was determined by the

MTT assay. Values are mean*S.D, (n=6), *p<0.05
vs AS.
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Fig. 3. Protective effect of LRE on the H.O. induced
cytotoxicity in SH-SY5Y cells, SH-SY5Y cells were
pretreated with B extract (20 or 50 «g/ml) for 0.5
hour before exposure to HO0» (200 /£M) for 24 hours,
Cell viability was determined by the MTT assay,
Values are mean®S.D. (n=6). *p<0.05 vs Ag.

LRE: Lotus Root Extract, MTT: tetrazolium3—(4,5—
dimethylthiazol—-2—yl)—2, 5—diphenyltetrazolium bro—
mide, S.D: standard deviation, C: control group.
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Fig. 4. Inhibitory effects of LRE on the ABas 35—
induced SOD activation in SH=SY5Y cells. The cells
were treated with B for 30 min before 20 #M AB25-35
stimulation, SOD activity was measured by the
chromagen concentration after 20 #M AB 2535 stimul—
ation for 24 h, Values are indicated as the mean=*
S.D. *p<0.05 vs A3,

LRE: Lotus Root Extract, SOD: superoxide dismu—
tase, S.D: standard deviation,
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Fig. 5. Inhibitory effects of LRE on the AB2s-35—
induced Catalase activation in SH-SY5Y cells, The
cells were treated with B for 30 min before 20 yM
AB2s-35 stimulation, Catalase activity was measured
by the quinoneimine dye concentration after 20 x M
AB2s-35 stimulation for 24 h, Values are indicated as
the mean+S.D, *p<0.05 vs Ag.

LRE: Lotus Root Extract, S.D: standard deviation,
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% Superoxide dismutase (SOD)9] &4dE chroma-
gen concentration® & ZA3}T} A 85557 28]
3 A|E] SODTART} 50 ng/mle] #RFEER
A2 AlEe] SODEA0] o YWkt ddage] F
A A G Aol= AR frofn Bt
(Fig. 4).

FrgetA] SE A B x5 T A2 S AE HeR
o} 50 ng/mle] EMFEE AAE] F AL x5
A5& e BF FAHCE FJsiAl A= Sict

(Fig. 5).

AB25735+

C ABos 55 50 pg/ml

p—Tau (8262)‘— —— — — ‘

p-actin ‘-—————+

250
. 200 -
k)
£
= 150 A
@®©
&
S 100 |
T
< 50
0 )
ABZS —35 ABZS 35+
50 pg/ml

Fig. 6. Effect of LRE on Tau in ABss-3s induced
SH-SY5Y cells, The cells were treated with 50 yg/
mli of B and 20 yuM of ABx-35 for 6 h and then
measured Tau phosphorylation by immunoblotting,
The intensity of the phosphorylated Tau bands was
quantitated by densitometry and normalized versus
B—actin, The data are expressed as the mean+S.D
of three experiments, *p<0.05 vs A3 alone,

LRE: Lotus Root Extract, S.D: standard deviation,
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Fig. 7. LRE treatment inhibits AB2s5-ss—induced JNK
phosphorylation in SH-SY5Y cells, The cells were
treated with 50 pg/ml of B and 20 gM of ABxs-3s
for 6 hour and then measured JNK phosphorylation
by immunoblotting. The intensity of the protein
bands was quantitated by densitometry and the
amounts of phosphorylated JNK was normalized
versus total JNK band, Values are mean+SD, (n=
3). *p<0.05 vs A3 alone,

LRE: Lotus Root Extract, S.D: standard deviation,
JINK: c—Jun N—terminal kinases,
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Fig. 8. LRE treatment inhibits AB2s-ss—induced IkB
phosphorylation in SH=SY5Y cells, The cells were
treated with 50 xg/ml of LRE and 20 xM of ABss-35
for 6 hour and then measured IkB phosphorylation
by immunoblotting, The intensity of the protein bands
was quantitated by densitometry and the amounts
of phosphorylated IkB was normalized versus total
IkB band. Values are mean+S.D. (n=3). *p<0.05
vs A3 alone.

LRE: Lotus Root Extract, S.D: standard deviation,
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