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In-vitro Neuroprotective Effect of Aricumin(Turmeric extract)
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Abstract This study was conducted on curcumin which had increased bioavailability as a potential AChE
inhibitor for the treatment of neurodegenerative diseases. The purpose of this study is to confirm the in vitro
neuroprotective effect on Aricumin (turmeric extract). To confirm the neuroprotective effect, AChE inhibition for
Aricumin was evaluated, and cell viability was analyzed for HT-22cell, and oxidative stress (glutamate,
H,0,)-induced HT-22 cytotoxicity was evaluated. As a result of the change in the AChE inhibition rate of
Aricumin (Turmeric extract), it was confirmed that Aricumin at a concentration of 39.06¢g/ml or higher inhibited
AChE activity by about 20% and more. And it was confirmed that the cytotoxicity of HT-22 cells induced by
oxidative stress (Gluamate 5 mM and H,O, 500 pM) was significantly inhibited from 0.01 to 0.1 mg/ml
concentration (p<005). These results suggest that Aricumin (turmeric extract) have potential neuroprotective
effects.
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2. NN E

olg]F7 9] Acetylcholinesterase(AChE) #]&l &4
H7ME 9t AJgdT AdS 93] Acetylcholinesterase
assay kit(DG-ACE100, DoGenBio, Korea)Z o]-& A
9 EFEAL 47 7813 pg/ml, 31.25 pg/ml FEE 1L
Lg AAstal 3HlE 28 7ol 54 shlom, 25 u
=9 7o 50 x 0.1 M phosphate buffer (pH 80),
25 pb AchEQR5 U/m)E &3 5 37 Toll4] 10 &3t vt
SAlZTE ZF Welloll 50 40 AchE reaction mixture(45
ul assay buffer, 2 @0 AchE probe, 1 gl AchE
substrate)E ¥o}& ¥ Microplate reader(Molecular
devices, SoftMax Pro5, USA)E ©]-§ 570 nm 3}l

A FHE 54¢ sjglom, ACES Ak 4uid
Q1 MREO)R Thea o] ARk,
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AChE Inhibition rate(%)= @1 - ) x100
OD Kk
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E 1. of2[Fule] sEo/&EH AchE ANai& Hal

Table 1. Concentration-dependent AchE Inhibition Rate Change of Aricumin

FAFA
5, ug/ml 0 977 19.53 39.06 7813
AN E, % 0+5.34 12.58+2.29 14.534£1.97 19.60+£2.54 2717153
A

5, ug/ml 0 391 7.81 1563 31.25
AN, % 0+5.34 4.719+0.60 8.6210.98 19.76+3.57 2781£6.55

3. In vitro &7

1) AlEujed

AEFE HT-22 w92 8wl 214 AI3E(SCC129,
Millipore, Temecula, CA, USA)S AFE-3F1aL 10% fetal
bovine serum(FBS; Australian Orgin, HyCloneTM, Logan,
UT, USA)Z} 100 units/ml®] penicillin(Grand Island,
NY, USA), 100 ug/ml®] streptomycin(Sigma-Aldrich,
St. Louise, MO, USA)S 3Hrgt DMEM Medium
(HyCloneTM)E AH&3te] 37T, 5% CO2 73t
CO2 incubator(311-TIF, Thermo Fisher Scientific
Forma®, MA, USA)elA] w8ttt

2) AE=3%7t

4% F=E5(CM-SD, (0.001, 001, 0.1, 05, 1, 5 ¥
10 mg/mb)e] Ag]7} HT-22 vk$-2 dju} Al AEs
1x104 cellsoll thak AEEl nx= 93-S EZ-Cytox
cell viability assay kit(EZ-3000, Daeillab, Seoul, Korea)
£ ol&at] mA tEw(0 mg/kg)ol ek HlE&= B2t
STt CMESDE AR &1t A 2jatsl o7, VersaMaxTM
microplate reader(Molecular Devices, Sunnyvale, CA,
USA)E ©]&3te] 450 nmollA] F3 =5 S48tk

3) AtstrEd 2 fl AEsAdol dish AEAE B
¥ 7t

CM-SD(0.001, 0.01, 0.1, 05, 1, 5 & 10 mg/ml)2] At
BAE#AGmM glutamate T3 500 pM H202) -4t
HT-22 vh§-2= 8fup A HEF 1x104 cellsol digh A
8o nx= 9¢S EZ-Cytox cell viability assay
kitg ol&3ate] 44 uiA]l tixatol digh v&= 7t
3Fith. CM-SD+= 5mM glutamate B3 500 uM H202
Ag 0% ARE 12507 BF AFsiglon,
VersaMaxTM microplate readerZ ©]-&3}] 450 nmeoll

N FREE 24T,

5

TFHE EE ARE SPSS 21.00BM SPSS  Inc.,
Armonk, NY, USA)S ©]-& B2 Z7H1AE A&}
Fom, A=A dzEde] AolAFE One-way
ANOVAS} AMEH2 Tukey's Honest Siginificant Difference
S AAETh izt dib] WskE2 “((glutamate,
H202 - Date of intact control)/ Data of intact control)
x 100" o= AxtEen, FoHT FE2 pO.0bE

CEEELS
. A2 3}

1. ok e AchE &4 A8 &3}

78.13, 39.06, 1953, 9.77 pg/ml KA1 ofz] o]
AchE A= AEE HEA7)A] ek SA U=
0 pg/mb) W], <k 27.17, 1960, 1453, 1258% <] &
AANE BIow, EFEAEFATFTY 99%)> 3125,
1563, 7.81, 391 pe/mt E=olA <k 2781, 19.76, 862,
479 %< AchE 244315 YehldckTable 1). A3
2421 olg]itle] AchE E4A sl A= Jas &
sh7] 918l dx=E4d AR 9%2] AchE 24 A3l =

ZA4ste] vlal Hrisoh $le] 2R APS
3 Az}, ol T 39.06 pg/ml, AT 1563 pg/ml
7o) FmollA oF 2006 E 1 o)) FAAEE B
Ak ofglilel 3t AFW 40%E nEPds
AT 9% AE ] %5 T o] AchE 244
3 a9= Jehis Aoz gudct

Lo o

2
=
(]

]

2. ofg]twle] HT-22 Ao i3k AlE HEE

w4l )20 meg/ml H2]i)3} v)wske] fo4 9=
HT-22 A AEE] ¥shs BE 7 714 §&9] o}
R Al QA ek kch(Figure 1). ofelFwl
0.001, 001, 0.1, 05, 1, 5 2 10 mg/ml ¥%= gl
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Figure 1. Changes in cell viability by concentration of aricumin.
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A8 fo4 A=(E<00D) HT-2 AE AEE 4
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77 01 mg/ml AFEH 10 mg/ml gl 2
# glutamate 5 mM A& tjz=tol] v]&] {24
(p<0.01) HT-22 A% AEEe] Z27ph J8] % o=
Hog 7tz AAEAHFigure 3). T3 HT-22 A%
AEEL glutamate 5 mM A 2] t2TolA] A2 wjA
tj 2ol vl3) -56.76%<] WskE YERl o, ofe]
T 0001, 001, 0.1, 05, 1, 5 & 10 mg/ml &% AL
ANAME glutamate 5 mM A2 izl wla] 24z
-1.93, 30.50, 40.15, 48.26, 52.12, 69.88 ¥ 7954%°] ¥
st vepdiith mebd Aol B A5R9] in vitro 4
soll Al ofg] W HT-22 Ao 24l
A=A Qle], dbsl a9E S9 ABAE HS &
HE YHepE o #EHI.

0] =
PR

4 =27

4, olg)lFe] IO, 1+
=X B3 Fy}
2w dizeatel]

wk A AEY AN HT-22 AlE

Hl3) o)A = (p<0.01) HT- 22
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(@ SYUW =T o] p<0.01, by =T CH| p<0.01)

Figure 2. Aricumin concentration-dependent glutamate-induced oxidative stress protective effect on HT-22 cytotoxicity
(& p<0.01 compared to negative control, b; p<0.01 compared to positive control)
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Figure 3. Aricumin concentration—dependent H,O-—induced oxidative stress HT-22 cytotoxicity protective effect
(& p<0.01 compared to negative control, b; p<0.01 compared to positive control ¢; p<0.05 compared to positive control)
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AR BEE] 747 H202 500 uM A 2] thzoll A
4= o), okl 001 mg/ml AZHEE 10
mg/ml A2t 23 H202 500 M *g] )zl ]
3 el Qe (p<00l B p<0.05) HT-22 Al A
EEY T7PF A sk & om 77 A HAT
(Figure 3).

HT-22 Al AFEELS H202 500 uM 8] thzel
A A A izl vls) -60.50%0] WakE YERY
o} ol w 0001, 001, 0.1, 05 1, 5 2 10 mg/ml
ST Aol A= H202 500 M A 2] tztol H] &)
vz} 759, 3376, 4557, 54.85, 74.26, 90.30 H 105.06%
o] WstE YeRSTh

ol A= AREA 840l mele okl TNy
D529 AAREENE FYa] 99 AR
KR

u)

(glutamate 5 mM % H,O, 500 pM) -2+ HT-22 A3
548 Hrlsle] g 2 A8S Adrh oY
°] AChE A3i& wstAx of2]wl 39.06 pg/me o]
o] FollA oF 20% o]/de] AChE &4 AsE =k
HT-224 3] ke A5 2Q1 Al 54 Qlo], Alskx
EfX(glutamate 5 mM % HO, 500 uM) g
HT-22 A% AE54S 001701 mg/ml FEolH5E
o) Al ARG o, ojet e ARE T
B o olg| (A FEE) AART I} Fel =

et ok Eegald At
dule] =& & F AT 7T AFLAEA AT

=2 7|
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