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Abstract — Alzheimer’s disease (AD) is the most common form of dementia, and the accumulation of -amyloid (AB) in the
brain triggers AD, followed by hyperphosphorylation of tau protein, neurofibrillary tangles, and synapses loss, neuronal cell
death, and cognitive decline occur in a chain. In APPswe neuronal cell line, 50 pg/ml of Campbell early (Vitis labruscana B.)
leaves 50% ethanol extract (VLL) treatment inhibited the secretion of AB1-42 by about 63% and the secretion of AB1-40 by
about 50%. VLL did not target the enzymatic activity of the amyloidogenic pathway and decreased the protein expression of
APP. As a result of RT-qPCR (Reverse transcription-quantitative real-time PCR) of the APPswe cell line treated with VLL, it
is thought that the protein expression of APP was reduced by inhibiting the transcription process of the APP gene. In addition,
VLL inhibited acetylcholinesterase (AChE) enzyme activity in vitro by 27.6% and 54.7%, respectively, at 50 and 100 pg/ml
concentrations. We found that VLL inhibited the production of AP, a dementia-inducing substance, by suppressing the tran-
scription of the APP gene, and that VLL inhibited AChE activity. We suggest that VLL has the potential as a natural drug mate-
rial that modulates the alleviation of dementia symptoms.
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Stct. ¢, B-secretase®} y-secretase B/30] F7HEH obd
2ol= MAARI} vHAAH o7 BAEtE o] ApZ) F71E
A, o] 40] ]oﬂ -—78 Z;@Qq )\]7357\% =Ll /\]ﬁAﬂ_L A]—
25 de 7?’_]‘:}34) ApE 2] A% 7= Tl ol
FolA| 2L ‘34 AT IFE HAAES ol 8afo] ofd
Zol= "g 29} ?i**ﬂ 34 s 2o w ’3‘1 AR
PRSI zoh;} BEdTY s, H2 Am =
HE ol dAe] shel Lt ESEe] 417 ‘ﬂ:ﬁ ]’\1 APP

of AL @AE FelHom A gt B s th
Reznichenko 52 =319 &4 AR = 39l
epigallocatechin gallate(EGCG)”} SH-SYSY Al|ZFolA] =}

HAAIZL APPO] HAL & S At APPE] T A
WS A 8] At Bk

H AAHAGEAD S sl obAl Y (acetylcholine;
ACh)2 cholineacetyl transferase®l] 213} 23} acetyl-CoAZ
FH 54 rdeld e BRIAAME AChe] €A

SEE fAEo] A gl A AHAR A A=5E A
a5k, A $Ake] A AChS Bas= 7491 AChE
o] FE7} =0} AChS oHIEAN S0 R 7lslghe
2ZH AChe] 28 7HA A A=) ADER] st
71918 Aol & niEs] JATY Aol do7A Ak

A Jaolre 2l 72 s =ul# 2 (donepezil),
ZHER (galantamine) %! 2] ¥I2~E] 27 (rivastigmine) 5 AChE
AAA2F NMDA 4~8A4] 28491 v 7He (memantine)©| A}
BE 2lom, HZ ADXEARA AR &2} SEEE
EHlsle GEE3H|Q) oFE7H(aducanumab)e] FDAS)
S W0 ZM AR 7H o] QIFGHHAl FHATH! oo} 7+
o], AD®| W Qdjlo] tifalar Exjalr] wjite] FH2oll=
AD2] o 2 X FA 7S 28l multi-targetS ZHSH=
OFE T A7h Eke] o] ojR| AL QiTkHY

S, ¥ =& 252 Zh YU F-E(Rhamnales), ¥
(Vitaceae)oll &3at™, & Ao ARg-g uﬁ,iloé?ﬂ(Vms
labruscana B., Campbell early):= =tU| Oﬂf\i F2 Aujsta
U FEOE FYAo} - AFH| 2ol sk FE (Vitis
vinifera L.)Z} v=45:(Vitis labrusca L.)2] _LLHHZ olthy ¥
L FE AF e AL Bol AREHY o]
F71AE Z3bete] Gzl A RO EE QHEAod
(anthocyanin), 71171 (catechin), HAM| €l (quercetiny} 732 &
2 o] = o} F 2H] 2L E E(resveratrol)Z ¥ (tannin) s
theFe o AREe] Hal HoIthY & LS glo]

AlaL oA 2807 ARGSEA] et H W Ay &
AEHo] ox Fxate ZoE dHA olF &85 Af
o9} 2h A1F 7HREe] JEE]e] o] g% JUTEY 2
%= Sl = anthocyanin®! delphinidin, cyanidin, petunidin,
peonidin-3-glucoside 52} quercetin, kaempferol, quercetin-
3-O-glucuronide 5°] B3 Fojlom 1 Fejddoz=
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S ol g3 A 7% R &0 ksl g2
3 9% G2 7184 34 ZAD So| RuHYT) B,
IE 7N E TS ZHHH%L ), F28 =ol7] S A
SAZIEE IE 99 =& Eﬂ~r~tﬂ olm £ Y& A

A7) H glo] Ex Qe EEE AL BAE B
o2 e % 98] YIS e 5 98 A

Z 7|g€Eh

B Ao ulde] ¢ olekE FEE2] AD X84
2 7715 AFe] FH ARG 7 E*é% @E’c"& aﬂ,
AB #H] 2 AChE &4 2 *éoﬂ ek 858 J
of AD¢] A&A % 7199 JHA %
A= AL ¢lo] *}%E s ﬁﬁi /\} ﬂ% HP B
skt gt

MIZZ — APP Swedish F3A7F 9] W == AF 72
A7 MAEFQ Neuro2a(APPswe)= 5% fetal bovine
serum(FBS, SERENA Science for life, Brandenburg, Germany),
penicillin streptomycin(P/S, Lonza, Walkersville, MD, USA),
L-glutamine(GE healthcare Hycolone, Logan, UT, USA),
hygromycin B(Invitrogen, Carlsbad, CA, USA)7} ¢
Dulbecco’s Modified Eagle’s medium(DMEM, Lonza,
Walkersville, MD, USA) & Opti-MEM(Gibco, Grand Island,

NY, USA)-/] S5 Hjj =] o) A 37C 5% COZ'/] z7A0= B
Fsted ARSI
AME M= 2 A - g AVits labruscana B.

leaves; VLL) &2 (F M E: HP-01-2019)2 3HF A <F
(Wanju, Korea)ollA] #l|g-ito} Aglof Alg-atitt. 7l de]
12 20199 79~8Y AR AR WA A
o, AZ AEQR2kg)E 3% oPHEA] 7K 50% EtOHZ
8COI 34171 54k 25] 87 FEALE. FE2AL ol 5
60T oJslollA 7} 55 ¢ g Axsp] FEE 3002
AATHTE 13.6%). TEE2 44 F DMSO(dimethyl
sulfoxide, Biolife solution Inc, Bothel, WA, USA)l &3]3}
of Aol AFEBALE AFEE Aoke Theat 2ok e
secretase inhibitor IV, y-secretase inhibitor IX(Calbiochem,
Darmstadt, Germany), galantamine(Cayman chemical, Ann
Arbor, MI, USA), acetylcholinesterase from Electrophorus
electricus, protease inhibitor(Sigma-Aldrich Co., St. Louis, MO,
USA), anti-human sAPPo monoclonal antibody 2B3(Immuno-
Biological Laboratories, Gunma, Japan), rabbit anti-amyloid
precursor protein polyclonal antibody CT20(Calbiochem,
Darmstadt, Germany), rabbit anti-actin polyclonal antibody
(Sigma-Aldrich Co., St. Louis, MO, USA), rabbit APP369
polyclonal antibody human amyloid B(1-40),** human amyloid
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B(142), cell viability EZ-cytox assay kit CCK-8), acetylcholinesterase
assay kit (Dogen bio Co. Ltd, Seoul, Korea), easy-spin™
total RNA extraction kit(iNtRON biotechnology, Seoul, Korea),
TOPreal™ one-step RT qPCR kit(enzynomics, Daejeon, Korea)
£ A&

B-amyloid(AR)R] 4| x| ST Z& — APPswe AET
EHE] == AR = S4sk7] flel sandwich ELISA
& TY3IATh APPswe Al ZFE 6 well plate(SPL life
science Inc., Pocheon, Korea)oll 1 x 10° cells/welle] =|A] Y
%3t O, serum-free DMEM2.2 343 VLLS 1, 10, 25,
50 pg/mLe] F== 16417 9 23k & wjgels PMSF
(Phenylmethylsulfonyl fluoride)®] Al 3t 3|53l Al5=
ALgaIs o PHZTOZ B-secretase inhibitor IV 10 pME-
A3 T AP(35-40) E-°]4 monoclonal antibody -+
AP(38-42) E-°]& polyclonal antibody”} Z+Z} coating®
platedl] 100 L] A|8ES B 4ColA 16417 52t WhSA]7| 2L
73] Al# 3 =, horseradish peroxidase(HRP) conjugation
' AB(11-28) £°]% monoclonal antibodyS 4CollA 14]
b FRF W AIZ T A 93] Al FH g F tetramethyl
benzidine(TMB) 7] 2H& ¥ 2Lojx 30 F<F WkSA]
1 = AA A 100 uLE 3 7Fsked 450 nmoll A4 microplate
reader(Model 680, Bio-Rad, Hercules, CA, USA)E ©]&-3}
o FEEE s

M=ZESA M - EZ-cytox kits AMS31ed VLLe] APPswe
A Z7Fo] g MESAS S5 96 well plate(SPL
life science Inc., Pocheon, Korea)ol| 5 x 10° cells/well®] %
T2 ksl § VLLE 1, 10, 50, 100 pg/mLe] %= 16
Al ZF A 2] 3} ). Water-soluble tetrazolium &< 10 uLE
H7vsle 1A17F v ket & 450 nmll 4] microplate reader
(Model 680, Bio-Rad, Hercules, CA, USA)E ©]&3l &
BEE S5

CHHE 98 BAM _ APPswe M EZFE 6 well plate(SPL
life science Inc., Pocheon, Korea)oll 1 x 10° cells/well®] %
T2 woel 5§ serum-free DMEMO.E 3]4J%F VLL 1, 10,
25, 50 pg/mL T FA 221 B-secretase inhibitor IV
10 uM=- 16A17F A2]5FAT). Protease inhibitor(GenDEPOT,
Katy, TX, USA) 7} X3+ cell lysis buffer(150 mM NaCl,
50 mM Tris-HCL, pH 7.4, 0.5% sodium deoxycholate, 0.5%
NP-40, 5 mM EDTA)E 93 %23 E3ste] A|EE A}
4319 t). Bicinchonic acid(BCA) protein assay reagent
(Thermo Fisher Inc., San Jose, CA, USA)E ©]-&3}] A&
3 5, T 50 ugS 7%, 10% tris-glycine =X 16.5%
tris-tricine SDS-PAGEZ 2] %, immunoblotting?l] ©]3}
APP, sAPPu, APP carboxyl-terminal fragment (CTF) &<
oA kS Azure C-600(Azure Biosystems, Dublin,
CA, USAYS o83t SHaIqitt. 33 vHE Agoes o
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o]z w3z #i=Z Image J software(National Institutes of
Health, Bethesda, MD, USA)ll 93 A& 3t51om o-
tubulin WEE 7|02 HASAE?

Total RNA2| &£2| ¥ RT-gPCR(Reverse transcription-
quantitative real-time PCR) 2241 — APPswe M¥FE 6 well
plate(SPL life science Inc., Pocheon, Korea)ol] 1x 10° cells/
wello] =5 8] Y3t 7 serum-free DMEM .2 3] 4] gk
VLL 1, 10, 25, 50, 100 pg/mLe] §== 7A17F %28kt vl
A 5 HG A A F easy-spin™ total RNA extraction
kit(iNtRON biotechnology, Seoul, Korea)E AM&-3lo] 2
EZ 7ol me} total RNAS #2513 223 RNAE
260 nm<} 280 nm A FF=E =% (Nanodrop ND-1000
spectrophotometer, Thermo Fisher Inc., San Jose, CA, USA)3}
o] total RNAS A3t 2 A|8= 200 ng/2 pLe] ==
= 3|Asto] ARE-SFITE

APP2] mRNA 23S doli 7] $)5le] RT-.qPCRE 24|
sttt A&l AH8-gk APP primer sequences= forward”}
TGG CCA ACA TGA TTA GTG ACC ©]H reverse”} AAG
ATG GCA TGA GAG CAT CGT ©]ith. GAPDHE] primer
sequence= forward’t AAC TTT GGC ATT GTG GAA
GG °]H reverse’} GGA TGC AGG GAT GAT GTT CT
o] t}H® PCR tubeo] 10 pmolZE 3]24 3} primer; 1 pL,
Enzyme mix; 1 L, 2X reaction mix; 10 pL, 3473+ RNA;
2 uL, sterile water(RNase free); 7 uL & 92 T #4S
213y 33 ek, WE-3-2 reverse transcription 50 Col A 304,
initial denaturation 95 CollA] 104, denaturation 95CollA 5%,
annealing & elongation 60 CollA] 30%, cycle®] HH2-2 40
3] 2 A% 3}o] Rotor-gene 3000(Corbett research, Mortlake,
Sydney, AustraliayS ©]-83}] 431699, A3+= Rotor-
gene 6ZE IO R FAANS FX|3} SFUTH

Acetylcholinesterase(AChE) &N &4 24 - VLLe]
AChE A &4 E& ZA4st7] #18l acetylcholinesterase
activity colorimetric assay kit(Dogen bio Co. Ltd, Seoul,
Korea)s ARE-3k] 243159t} 96 well platec] DMSO =
VLLE 1, 10, 50, 100 pg/mLe] T =2 3 7}35l3, AChE
(Electrophorus electricusyS 10 ul¥ ¥-2 3 reaction mixture
(AChE assay buffer; 45 ul., AChE enzyme mix; 2 pL, AChE
probe; 2 ul, AChE substrate; 1 pL: 1 assay 7]55)E 50 pLA
YL 2pgate] AoA 20i ¥HE § microplate reader
(Model 680, Bio-Rad, Hercules, CA, USA)E A}-& 3}
570mmellA] FEEE ST dx FEE 10 M
galantamines ARSI O™, A|RE H7IsHA] & thxat
°] $¥EE AChES] B4 100%= 3te, ZF Algol| g
A S WIEEE 33] Yhgate] EA43 & 5A A
5=

SHME| - 2E A e 33 e AP0=3)S
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%3l mean + standard error Zxo2 YERSIT) 7+ wkE 4
ol AR AT (control)S 100%= ko] Z+ A 5.e]
e MEEE 7o 33] AR 7t A& e
B 42 Student’s rteste} one-way ANOVA test(Graph
Pad Prism 5 software, La Jolla, CA, USA)E AA|3t &
0.1%, 1% % 5%°] o2 AgsIAtk(p < 0.05, 7p
<001, "*p < 0.001).

2o g

Audd| 50% OlEtE £
HIN| 4ot MZSY

FEE(VLLE| B-amyloid(AB) &
~VLLE 55 E APPswe A E
Foll st & AMEmjgd oz Fr]E ABE sandwich
ELISA W22 =433t DMSOS A3 A 89l &4
HEHO)] Ape] HEH 4 Hlasto] MEE=2 FAeHIT
VLL 1, 10, 25, =& 50 ug/mL A Al AR, EH]3e
24zt SAHETC 97.01+£1.5, 77.08+10.7, 64.53+16.0,
49.61£12.4%°]310H, ABMZ_/] By)gke bz A=)
106.4+7.7, 80.23+10.1, 58.80+7.2, 36.74+7.1%13{th. VLS
TE AR F Fo Apll thell I M-S A
o 53] ARl tigh oA a3tRTh AR, 0l thate] T
Zdet ] oA 295 YERHE &, VVL 50 pg/mL A€
= AR, BYIE oF 63% AN AR, 2l wHl=
oF 50% AT A, PR ® AR 10 pM2l
B-SI(B-secretase inhibitor IVi= AB, 2t AB,_.0l thsle] zt
7} ©F 63%, 67%2] EH| A 438 HATHFig. 1). Ao
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Fig. 1. Effects of 50% ethanol extract of Vitis labruscana B. leaves
on the secretion of B-amyloid. APPswe cells were treated with
DMSO (C) or various concentrations (1, 10, 25, or 50 pg/mL)
of 50% ethanol extract of Vitis labruscana B. leaves (VLL) for
16 h. The supernatant was used for AP40/42 ELISA. Data are
mean + SE of three independent experiments. ("p <0.01, *'p
0.001 between treated and control cells by one-way ANOVA test
using Graph Pad Prism 5 software. C; negative control, treatment
of 0.1% dimethyl sulfoxide (DMSO), B-secretase inhibitor 10 uM
(B-si); positive control, treatment of 10 pM of B-secretase inhibitor,
AP40; B-amyloid 40, AP42; B-amyloid 42).

B-si 10uM
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AP, 4001] HlE] 2gpAdo] Aoz A A7 =xo] 71sh
AP 23 % R3S FES] uRel A, B T

7He AD9] 1oz Ui glom, Au $xte] kg
‘l’]oﬂ l':] fllo_}l]‘/] AB42/AB4O E—O] _8_?1' H]—O] OU]'7JE}\1
AFgE3 e
wepd A2 AEA S 3l
248 Awse 2ol Bedty @

N
Adueanumab 3 23, ABE 02 AAE
A ApeiskaL R WelE 2T oz Ap 5] 3

L
o M
ax
m[o

14k} ERp-(tau) @732 fregiths 7189 7S
=g Fr} 29

VLL®] APPswe A0 g MESHS A48 23,
VLL Z}7} 1, 10, 50, =& 100 pg/mL xiﬂ ALA AEES
247t hxat A AlEY AEE] 101.8+4.7, 100.1+£3.2,
88.96+2.1, 76.26+2.4%= WERNUTH(Fig. 2). 100 pg/mLe]
VLL-E APPswe M| X320 thall F 24% Al =4S el
o] o]ate] A= 50 pgmLe HIL FEZ AT
50 ug/mLe] VLL A2A] °F 11%2] APPswe Al 57} A}
Bk v, Fig 1014 & ule} o], 50 ug/mLe] VLL A
A AB Sl BRI Ol giv] oF 63%7F AAEkA
oF 11%2] AlZ Abdo] AB, 0 YIS UA Fi: 7HAA
s T UAT, AB Sl BHIEHS ARl FE 7o)
VLLO| A S0l eJgh Zlo] obdS om]gitt. g, VLL
S AE2Fol it ME F40] vE2A vehte Aae]

=, Pariyar 59 X3l o8t U7 ARES ARAE
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Fig. 2. Effects of 50% ethanol extract of Vitis labruscana B.
leaves on the APPswe cell viability. APPswe cells were cultured
at confluency in a 96 well plate with various concentrations (1,
10, 50, or 100 pg/mL) of 50% ethanol extract of Vitis labruscana
B. leaves (VLL) for 16 h. Cells were added to the EZ-Cytox reagent
and incubated for 1h. The absorbance at 450 nm was measured
using a microplate reader. Data are mean + SE of three inde-
pendent experiments. (" p <0.001 between treated and control
cells by one-way ANOVA test using Graph Pad Prism 5 software.
C; negative control, treatment of 0.1% dimethyl sulfoxide
(DMSO).
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ol SH-SYSY Al EFo] HHHS 749, 150 pg/mL =
ANNE ME Fdo] As e A o™ 038 v%
OJEH O E AXE AEZ] TR A HATH A
2 A7EE VLLY 8% 47388 918 SH-SY5Y Al=E o]
831 APPswe 3 MEFE ASaL glo] &5, Al
Foll m2 VLLO] §58 uS AYs] 48 5 AL 2
o2 7|hskar ot

ZHWda] 50% OBt F&E(VLL)O| APP(amyloid
precursor protein)et £ THHZE 45 I mRNA Z&0]
0|Xl= P& -Fig. 1°] 27E o= VLLO| ApS] #HIE
AA|sl= o] Sl o 7Hez Zgsh=A] ] 9
&l VLL 1, 10, 25, ==& 50 pug/mL 52 23 APPswe
AZFZHEH ME 28 e wYgdS 3)55te] APP ¥
T ohRCl sAPPa} CTFR] whifd 2 4528 western
blot ¥ o2 ARSI ARl oA 71AL 3|, APPY
ol 2ol thA} Z 2ol ZFg3= B-secretaseS A S
Ao 712 AAZA &40l g-secretase] Ao Z7151HA
32 A= APP] E82HE9] sAPPo, P3 ©HH, o-CTFS] &
A go] Frtshes A #Ee S Aotk Fig 13 Fig. 39
A~CoA Hi= upe} o], gtz B-SI & Az|gh Al
EF= ulgdox] SRS thH] sAPPaE <F S8 o] 7
Sk = A, FHA 71H S 2= a-secretase®} B-secretase
o] ®a|2H22l a-CTF} B-CTFE H3l|5l= y-secretaseE <
Alsks Add, A= 7122 o-CTFS}F B-CTF7F Al Ul
Awm Raakeel ApE 74akA k. Fig. 3DoIA B
t ule} o], YA NETLZ ARSI y-si(y-secretase
inhibitor)Z A28+ M EFE o-CTFS} B-CTF7} Al ol
ZA9 VLIS 582 Hgd & A ¥3o] A 23
S ZRE] APPS} APP-CTF @8 < dS A8, Al
X vl 0 2 HE]= sAPPa THE W2 western blot o]
Image JZ 413159t} Fig. 3A<}F 3Bl YERd nle} 7ol
VLL 1, 10, 25 =& 50 pg/mL A2 A] APP ©ej o] b
Ak SAUZHDMSO A2l pll ¥ls] ZHE 100.9+12.0,
117.7£19.8, 84.9+19.0, 50.6+10.1%= LFeFHTE APP Tl
Zo] o] s HW 2 Bl MRS Jds] Aa
g 7102 oA JHT). Sl 71&s 27EK1] AR <A 7]
Ho] ohd & 71 o =AM, Ape] & £l APPE] Wt
S AojgozH ARS AT 5= = Aol dellA
AB oAl T8 7)Ao sl kst ukel 2re], oF 11%9]
A|Z Abdo] APPS] thild WS oA FE AAFS
= UANE APPY] T WS 7HAAZ] T 7170
VLLE] M3 =40 2]3F Zo] old Aoz oZ=Hr} 50
ug/mLe] VLL HZA] °F 11%2] APPswe MEF7| APE3SE
HiA o, Fig 3BollA] 2 vlel 72o], 50 pg/mLe] VLL *&
Al APPE] ke thxt thR] oF 49%7} Hasiait. 2
22 Al g-tubulin VLLOY| ]3] =2 &=

do

o
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W7t gl

3, Aol EH]E sAPPa @l F o] A9 VLL 1, 10,
25, == 50 pgmL A A FAHHERE wla] ZHzt
113.1413.3, 105.6+19.6, 57.7+13.8, 45.1£17.9%% HH]Zo]
TroEH o7 FAEtHFig. 3A, 3C). sAPPo T E-&
APP T 70| g-secretase]] 2]l thAlE|o] wjllo g B
H)Ee gz Sa 579 APPS] il whe o] 74
2% 9 Futete] AT Aoz o4 5 . &,
VLL 25, 50 ug/mL #] 2] A] APP ©] & o] uld] 284.9
£19.0, 50.6£10.1%)} vl AEF sAPPo Th 2 &
(57.7£13.8, 45.1£17.9%)5 WA FAFSE o] th(Fig.
3B, 3C).

o222 VLLY y-secretaseol] thet J3-S &elstaix}
VLL 2] MEEYES tris-tricine gelZ w-2]31d o-CTF2}
B-CTF @i d kel s gjlstith. 2 2+, VLL |,
10, 25 == 50 pg/mL A2] Al o-CTF S A g A
Zgtol ula] Z+z} 123.9+17.4, 109.7+23.4, 104.5+20.2,
109.4+13.7%= VFeRATE. B-CTF Tl de SAdthz2ol] v)3)
Z}7F 11134129, 98.9+14.8, 80.8+5.4, 85+8.6% % o-CTF
chil s} viseeh W eke] el S B Ah(Fig. 3D, 3E,
3F). &, VLL 1, 10 pg/mL *2JA] APP} sAPPo o] THAF
o] S/t Hlwsl ok Sk S Hom, APP-
CTF & & A] Aozl vlasl] o7 S7kskAL v
S8t o] WEFS IS 4 9k 23y VLL Az2lgh
AR5 =] APP-CTF @ d Fde AR y-si
Al A EEI Bl X% 2%52] CTF} Wk, VLL
FTEEH R FUelA| %¥%keH VLL 25, 50 pg/mL A
g Al B-CTF Tl de @ 3]e] 7Histe AFS Eilet,
2 ol Y F= A 71FEAR] APP] W o]
st 7] wEolgkal Ayzbgitt Wi o-CTF T 22
VLL 25, 50 pg/ml A 2] A] APPS] d ko] 7HAglZol =
=neepe e | Il o e AT s S i ot P o = R s B
1 y-si 22 A o-CTF o] 4 g2 B-CTF T
Aol ZA 9 SET} of g A= B S Bt ot
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Fig. 3. Effects of 50% ethanol extract of Vitis labruscana B. leaves on the metabolism of amyloid precursor protein. APPswe cells
were treated with DMSO (C) or 50% ethanol extract of Vitis labruscana B. leaves (VLL) for 16 h and lysed with a cell lysis buf-
fer. The cell lysate or condition media was loaded on 7% SDS-PAGE and 16.5% Tris-tricine gel analyzed by immunoblotting. (A),
(C): mouse anti-sAPPa, (2B3) monoclonal antibody (1 : 400) (A), (B): rabbit anti-APP polyclonal antibody (1 : 10,000) (D), (E), (F):
rabbit APP369 polyclonal antibody (1 : 1,000). o-tubulin was used as the control protein. Protein levels were quantified by the rel-
ative expression to a-tubulin using the Image J 1.37 software. Data are mean + SE of three independent experiments. (‘p < 0.05,
“p < 0.01 between treated and control cells by one-way ANOVA test using Graph Pad Prism 5 software. C; control, treatment of
0.1% dimethyl sulfoxide (DMSO), APP; Amyloid precursor protein, sAPPa; soluble APPa, CTF-a; APP carboxyl-terminal frag-
ment o, CTF-B; APP carboxyl-terminal fragment ).
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Fig. 4. Effects of 50% ethanol extract of Vitis labruscana B.
leaves on the inhibition of APP mRNA expression. The APPswe
cells were cultured in 6 well plate (SPL life science Inc.,
Pocheon, Korea) to be 1 x 10° cells/well, and then treated with
serum-free DMEM for 7 h at a concentrations of VLL 1, 10, 25,
or 50 pg/mL. Data are mean + SE of three independent exper-
iments ("p < 0.01 between treated and control cells by one-way
ANOVA test using Graph Pad Prism 5 software. C; control).
Primer used in the Real-time PCR was synthesized by Bioneer,
and the base sequence information is as follows.
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Fig. 5. Effects of 50% ethanol extract of Vitis labruscana B.
leaves on acetylcholinesterase activity. 50% ethanol extract of
Vitis labruscana B. leaves (VLL) was prepared at final concen-
trations of 1, 10, 50, or 100 pg/mL with the acetylcholinesterase
(AChE) assay buffer. Galantamine was used as the positive con-
trol. Data are mean = SE of three independent experiments (*"p
< 0.001 between treated and control cells by one-way ANOVA
test using Graph Pad Prism 5 software. C; negative control, treat-
ment of 0.1% dimethyl sulfoxide (DMSO), Galantamine 10 uM
(Gal); acetylcholinesterase inhibitor).
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