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oleh, A, W], PAEE FAA B 2AL 6% FAYOR Agslw Bk ] AEES ¥ E9

EAUE o 2 E7]8 XA Axd v 747 mhdste] BEgeisitt. FEES Az Y8 4 2Ee
Alzaglon o+E7] FEE 100% AHESESITH
ZHFE o] &ete] By 1:20 HEE £33 T o]E 100TAA 617 BF FE35te] A 19 FEE

95% olgteS o]&sto] TEI 1:20 HIEE TP F o]E 65ClA 6A1ZF st g7 FEake] AAld 29

95% AlEhES o]&3dte] -y} 1:20 HER 3 & E%0Cﬂﬁ3%§%&.é%%7ﬂwwmwMC6w
HWASHIN TECH, Daegu, Republic of Korea)E ©]&3}e] F33lo] AAo 39 %=

oo
i)
o
e
e
tjo
2
PN

ol

52
)

ol
2
=
Kl
2
_
lo,
e
o

i
o
2
BN
ol
34
0

<ddd 1> ks a4
1. #&29 ABIS &7 275 53

ABTS radical &7 &AS Reet al. (1999)¢] WS W3t FA3IAT}.

=, 7mM ABTS 5mL2} 140mM potassium persulfate 885 A4S F Ah2olA 16 A|ZF WS 2puhalo] ABTS o]
S YAAHY. o) F 7] £ 414nmol 1 T4 #ol 1.57F H=F PBSE A3t A" 3-8 N3
ANBE E338 F g4 683 HHsAZl 734 nmoll A FFEE SA5 Y

SR A" FE= ABIS @o &7 24EE dotrr] 98 3k 1o wel e H7EE dix
of "igh FEEe] WEER Aitste] & 1(a)d YERIY.

M

LU o eE FEE 239 FEE ABTS Uz AAF] 70% ooz s Eker I F =7
2539 FEE] 80.0%% 7 =2 2ASES YEMAT. vl F)AF FEES 12.6% ABTS A% AA TS
(R

2. #%%9 DPPH HUZ 2AF 5F
DPPH assayZ Yoshida et al. (1989)¢] A}-g3F Wl wle} =451},

96well plateol contrololls |viE 2i1, A& o
1 l—diphenyl—Z—picrylhydrazyl (DPPH)/ethano
1 $ 517 mmell A FHEE SASAT

AEE 27 Yok, 2E wellol 5009 DPPH (0.5 mi
& 7hete]l BT 25T AEolA 30 FF WA

ofo
1 Tl

SR Axd FEFEC DPPH ez &7 @455 dotry] f8) 84 1o wep &S M7k i
o g FE&o WEE&E AMdste] = 1(b)el dEhhIT
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[0104]
[0105]
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[0108]

[0109]

[0111]

[0112]

[0113]

[0114]

[0116]
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(534 2]

2T 505 —AlE°EZFE
DPPHeY|Z 27 (%) = DT T 8= A BA%Y

> 100

DPPH o1zt A2AEA S F==wol uegt o &Aool A Aole Y. 5%7F 10 (mg/ml) & Wl EF F5E
2 EFE5L 90.1%, At LEEL 96.6%, Hlndel A FEES

<Agd 2> FE2E9 AAARXAAL ROS A Al
1. human neuroblastoma SH-SY5Y AJX (VA 20108) ®j <%

A7 A E (human neuroblastoma SH-SY5Y)+: =4 E523J (KCLB, Seoul, Korea)ollA] F-oFwbol AL-g-sl3itt. uj
A+ 10% Fetal Bovine Serum (FBS, Gibco, CA, USA) medium, 25mM HEPES®} 25mM NaHCOs& 3H-3F Minimum
essential medium (SH30024.01, Cytiva, USA)S ©]&38F3ith. ME= FX 95%, 5% 0y, 37CZ Z2HH wjd7]

oA wjgstgien, oju mAES] Qo FAS AAsHr] 9] wiA-& FAA (Penicillin streptomycin,
Gibco, CA, USA)E A}gslodtt. AE7F 80% AXE dishE Y oW phosphated-buffered saline-EDTA(PBS-EDTA,
Thermo Fisher Scientific, Massachusetts, USA)® AJ#3 F 0.05% Trypsin-EDTA(Gibco, Thermo Fisher
Scientific, Massachusetts, USA)E 1 ml A#3le]l dish wlgol] HZHo] e AEE dojul A
Hj F3FITE. Ml A= 48~72 AlZbuith mwghete] M| EE Wi SRl

2. human neuroblastoma SH-SY5Y A X (VA 20108) =4
AEFZ 96 well plated] 5X10° cells/well FEZ B3 2 ka2 9ato] &% 95%, 5% (0., 37ColA 24
A ZE AT, HiAAlA & A Z2E HIA 2 S| A % AJEE 100 A

oA 24X3F Ml3Eoll AlRE REEEIT

Agsle] S5% 95%, 5% C0,, 37°C i)

MEF AEE AL MIS (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega, US
MAFE o] g3t AE AESES FAHSFY. &, ASF 1 mlol wiX](DMEM high glucose, free FBS) 9 ml&
Yol 3|43 T well T 100 A A3k, 37TCoA 60 #37F W& 3 microplate reader (Molecular
Devices, VersaMax ELISA Microplate Reader, USA)ZE 490 nmollA] S35 SA3HTL. AEX AESL AR
& AgkA] &S dxael ting A5 AT FFEE FASH & 20 YERSIT.

ROS A4 Al &4 B AE REad 54 $%5+= 1 - 100 pg/ml = ato] Alxe] HEsh Ad} w7
I A FEES AEEIAMRE AGAE tE 542 g,

H

=11
==

X

3. NAAENA Y ROS AA A=

mlru

Reactive Oxygen Species (ROS)2] A4S DCF-DAE o83 JF&EZ Ao % 7}A a1 &3l | Reduced
= Acetylated © HE|e 2 |7 -Dichlorofluorescin(DCF)& A% 9}% Esterase®t AE o] AL
= ROSEQ] Atstalgof of&) olMHO|E 1Fo] AAHAE FFELFITO)S W&t 98 & o]&ed.

SH-SY5Y MZZ 5%x10" cells/well®] FEZ 96 well plates] 100404 %#f& T 242130 v, Wi #
WA AAS AL Do) LAHA BE HAE o] ARE AL wERE AT ete] 2443 wjdeiint. 24

AZF E PBS 100iE 9e T A3z o] $A4L 33 ukEa —’Fﬁﬂo}‘ii‘:‘r. DMSOoﬂ wmolgl 9 7 -
dichlorofluorescin diacetate (DCF-DA)Z 20uM (in PBS)E 3]Asle] 100w Y& F 208 wiorstsict. H.0.

100 uM (in PBS) 100p0 Yo 3 3027F ¥kSA)Zl & ELISA readerE ©]23}e] 486nm, 535nmollA] &3 A7)
A3 FEE2 RS A AdleS &= 30l L}E}LHMD}.

i

Al&E 1 - 100 ug/ml-‘ll Frold £A43a, 100 peg/ml T ¢ FEELS 13%, dEE FEE
0%, 2o FEEE 79%, AT FEES 38%9 ROS A AdeS e
0%= e} ROS *Ms‘ Adlso]l ATt

<P 3> FEE9] Acetylcholinesterase A3 A A

fo rlo
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ZuUE FEE9 Acetylcholinesterase A3 &A1& abcamAle] Acetylcholinesterase Assay Kit
(Colorimetric)S AFE3le] HPHS AR WA A 23 o] ZAHsATE. 96 well plateo] ZTFE (assay
buffer 4.5mL+20X DINB stock solution 250 pL+20X Acetylcholine stock solution 250pL = 5mL) 50ulL,
Acetylcholinesterase (0.5 unit/mL) 50uL, A& 5 ulLE FH7lste] ALoA] 308 B wH-eA7
microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)E o]&3}ad 410 mmoll A &
FEE SHT}. Suivhs HUkek gz dist 259 a4 AAEAPS 7] 74 3o iE #HESEE

Efie] = 4o JERHATE.

o

Acetylcholinesterase # 3l 273 (%)

NES EYE-—J2TEVE

=(1—— _ = < ) < 100

Fr- /A ERE-NETEBE
RE AEE 10 ~ 20 mg/mlY HZoA =AHeQRL, 20mg/mlY LN EF FEELS 56, dEe FEES
23.2%, 229 FEEL 20.8%, AN LEES 18.1%Acetylcholinesterase A3 &AS YA, F71x

(e}
FEELE 0%0]9]A] Acetylcholinesterase #3f] &Ado] Y= ekoktt.
<AFd 4> FFE9 B-Secretase A3 TFA

=ZHE FEE9 B-Secretase A3 FAL  abcamAle] Beta-Secretase (BACE1) Activity Assay Kit
(Fluorometric)< AR&3te] WS AF WA A 5 o] ZA33IrE. 96 well plated] =7 FZE 5 1
L, BACEl Substrate 2 uL, Assay buffer 83 pL, 10 uM EDANS Standard 10 pLE #H7}3}e] 25TColA] 30% =
OF WH2A171 & Multilabel plate Reader (PerkinElmer 2030 multilabel reader, PerkinElmer, USA)E o]|-&3}
o] excitation 355 nm, emitted 460 nmollA HFAT=E FAHSACH. SuivhS H7FE xR B FEE
a4 AAEAGE sy FEA 49 2 WEEE e o] X 59 %AIEAT.

Lo

—

814 4]

B— Secretase A3l B4 (%)

=] = . = > 100

R P P e
BE AEE 0.1 ~ 100 mg/ml9 =X =439 3, 100mg/mlY =LA 45 F2EL 77.5%, &8 ==
B2 87.4%, 2Sy FEELS 87.9%, A DEES 76.9%, TR FEELS 100%9 B-Secretase A3 A

o VyEpET.

A4 HEZZ 96 well plateo] 5x10° cells/well ¥E= B3 & ol4se 9)5le] &% 956, 5% (0, 37Co]
A 24 AZE leESFSITE. HlAAlA M2 AR g% 10,5 F=EHZ 10 wX¥ AHFstd F% 95%, 5%

€0y, 37TColA 24 A7+ Fok WA F ),

=

METF] AESE S NS (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega, US
MA kS o] &3t Mo AEES SASAT. =, NS well T 10 A A ste] 37CeA 60 +37F W&
% microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)Z= 490 nmolA] 3 ==
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[0138]

[0140]

[0141]

[0142]

[0143]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0153]

[0154]

[0155]

[0156]

SAS AT, Axe] AEES A5EE A &S gzl dive AE Hewe FFEE ZASY & 60
ER AT

A Fes A7) 98 L0,E 10 - 100 uM TE2 Asgda, 50 uM FRolA] AMEAEF] oF 50%%
S AU
2. B0, AEFA g AFAE B5a3

MEFZE 96 well plateol 5x10° cells/well =2 BF T HAHZE Y35t 5% 95%, 5% CO,, 37ColA 24

e

AZE ST, AAIA F AR AR AEYEE] oF 5092 50 uM H0,E AT ¥ ARE sx=W
=
o

10 A At 5% 95%, 5% 0., 37°ColA 24 A7t

AEF ABEE S MIS (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega, US
MDA RS o] &3ate] Alxe] HEES S48t =, Aok well F 10 WA Aelste] 37ColA 60 &1+ §F

it
A=

KR
[}
=
(s =

3 microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)® 490 nmell A
SASATE. MXEe AEESE ARE AHESHHA Z2 dixdo dult A8 AT FFER At = 79
epalc

oHH MY RIEart yeston 100 pg/ml F=olA
5] =]
=

= o
g =
B 154.1%, %83 FEHEL 121.3%, A HEEL 70.9%, 77)A FEE

<A 6> FEE2 Amyloid B-peptide 25-35 MEZ=A] HE ARBAE B3 a3 &3
1. Amyloid B-peptide 25-359] W3 AE AlE 5% &3

Amyloid B-peptide 25-35(AB)ell &3t ANAME AlEH =& FA3}7] Y& Amyloid B-Protein Fragment 25-
35 (Sigma-Aldrich, A4559-1MG)E F-}ste] AL-&a}3iTt.

AB 9] aggregations 918 SFT=E £33 & 37CAAA 543F 150rpmol|A] WE-S-A| T},
WA AEFZ 96 well platedl] 5x10 cells/well 52 B3 % ol4s2 93] &% 95%, 5% C0,, 37Col
A

A 24 A ZE wjFslith. mAAA T RS Wi E 343
(0., 37ColH 24 A7k Bk WA AT,

BE FEHEE 10 w8 AHste] FX 95%, 5%

= 2 MIS (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega, US
|3t Mo AEES SAHSUT. S, NMISA S well & 10 w2 skl 37ColA 60 &1+ 17t
% microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)Z 490 mmol A F3F%=
S48ttt AlEe] AEES ARE At & dxad] oivjg AR A FFEE FAS & 8

ABE 1-20 pM sE2 Ao 20 pM FEA MEAEE] ¢F 5092 A AT,
2. Amyloid B-peptide 25-35 AM|EZA] T3 ABAE B3 g3

MEFE 96 well plateol 5x10° cells/well FE2 BF T oA3E 9dle] 5% 95%, 5% €0y, 37TolA 24

AZE wjeEEdek. wix] AA T ARE A E AFEAYES] oF 50%91 20uM ABE AT F AEE sEHE=R
108 Helske] F5 95%, 5% C0., 37°ColA 24413t St WA F T},

MEF] A= AL NS (CellTiter 96® AQueous One Solution Cell Proliferation Assay, Promega USA)
AlefE o] &3t M AEES STt S, MISA S welld 102 A Elste] 37TCAA 6077 vES

microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)Z 490 nmollA &3 ==
AT, A AEES ABEE AHEsHH &2 tizgd bk A8 A2l SHEZE FAISY = 99
BRI AT,

100 pg/ml FZA e FEEFL2 114.2%, =59 FE2E2 84.2%, ik daEL 81.3%, +7IAF FE&

L 401«



[0158]

[0159]

[0161]
[0162]

[0163]

[0165]

[0166]

[0168]

[0169]

[0170]

[0172]

[0173]

[0175]
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<A 7> =4 UF FEE U9 AXEA Ursolic acid & S|

w7 FEE T AN 29 derE FEEI A 39 233 FEENA Ursolic acid &S 0.31% ¥
0.37%% =< IS 1T & A, Hluld 19 7712} FE=L 0.25%9] Ursolic acid EFS e
AAT. A8 Ursolic acid &S T 109 el RATE.

<Ago) 8> Ursolic acid®] AIZZAE| A< ROS A AdF
1. human neuroblastoma SH-SY5Y AJ3E (VA 20108) 543

A7AEE thE Ursolic acide] AESAL SAT Aa}, 10 pg/ml o] FXolAHE H4o] YA,
ROS A Adlls @ AANE REgse 54 F55 1 -5 pg/mlE 443U}, Ursolic acide] AAME =

A =4 232 = 110 JeRAAY.
2. AR@AE A2 ROS VA Al

A M E(SH-SY5Y) & o]83Fo] ROS A Adles SAHS 23}, 0.1 -5 pg/ml 5%2 Ursolic acidolA <9
qoz A o] thehth. Ursolic acid®] ROS A4 Asl5S % 120] vhehiich,

Add) 9> Ursolic acide] H:0, A|EZA ] st AFAME BE 539 =H

o=

1. B0, AMESA st AZME B3 a5

50mM HQp A &ol] o3t AAAE BHeagds 283 A3}, Ursolic acid A A MELY F2o] H0, 1A g+

H gk o R Al F2o] Hol ¥ AX BHE a%S I8 AUk, Ursolic acid®] H0, AlEZZ5Aol
7

AE R3EHE & 139 ey,

20mM AR Aglel ot ANAME APE Road Ad A, Ursolic acide F4< &37F A, Ursolic
acide] AR AFEEA hat AAAE BEg3E = 149 JeRdo).

oo B FU EAT HRS AT J&HAE vk T AAY B AN AR Aol gdolA ol
FAH A% WA wFAE FAD Lolu], ole] ¥ FUe] WA ABHE Aol okl He A,
webd, © 2o 4249 Wele A% 9795 19 Sohuol sl Felgela @ el
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