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... Mixture extract of moutan root bark, Angelica dahurica root and

(57) Abstract: The present invention relates to a pharmaceutical composition for treating and preventing degenerative neurological
disorders, containing, as an active ingredient, a mixture extract of two or more types selected from the group consisting of moutan
root bark (Moutan Radicis Cortex), Angelica dahurica root (Angelicae Dahuricae Radix) and bupleurum root (Bupleuri Radix), or a
fraction thereof. Specitically, the mixture extract of the present invention simultaneously exhibits a recovery effect on mitochondrial
function damage, a relieving effect on endoplasmic reticulum stress and an inhibitory eftect on inflammatory response, which are re-
markably improved compared with those exhibited in an in vitro single extract, and the mixture extract significantly exhibits an im-
provement eftect on motor coordination and a protective eftect on dopaminergic neurons in a Parkinson's disease animal model, and
thus the mixture extract of the present invention or a fraction thereot can be useful as an active ingredient of a pharmaceutical com-
position for treating and preventing degenerative neurological disorders.
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94 282 2/ QA= Aol F7 wWEel ol AHH Ao

gyrsol dEshe AvAds e Aze Ade 4% 534 28 Y o

2 =4 (Parkinson's disease, PD)° s
604 ol A7 1 WA 2% 8541 o] 4 WA 5holl A B F AAZ =

H g Ao}, "]3 &g 2?_5#«] 4-50t) TAESFAME FF38H
ow, Fxo] EA)8tE ZA(substantia nigra), AZA(corpus striatum)olA]
=gl AAAEY AIEE Q% =3 J(dopamlne) AR s E Aol Hid

o oglov, =m A4 AEe AdEze Atde] Wy AE Udo] AR

0

WE A ggol, EF}HA A=A 2 A Aok Aol wFF Aol
2

ey FEAE A2, AA(rigidity),  £9(trevor), F&  ZA,

A2 Bo|, wEZsoly JsEdel AUEWE MR oY M

A4 A3 9AY Aol A HAT
g

>.

17

T

71w (Familial PD)9) el #-4
ROS)O] WAz} chuld Rglo] Bsls §Hxe wEZ=g o} outhe] PARKI/A( a-
synuclein), PARK2(parkin), PARK6(PTEN-induced putative kinase 1, PINK1),

AAQA Qo) 4T A

_Xﬂ

«

(o]
o
G Ak (reactive oxygen species,

PARK7(DJ-1) ¥ PARK8(leucine-rich repea‘t kinase 2, LRRK2) &&=z}, W9
PARKL3(HTRA2/OMI) @47} ASAck(Nat. Clin. Pract. Neurol 2, 136-146.
2008). @, PINKI, parkin, DJ-1 $& pEZcgol WEYI F22 $X 5=
dEZ=gol £84 (dynanics), F(fission) ¥ & (fusiomoll eI FHPLOS
Biol. 6, €1000298, 2010). | |

@iﬂ sz1EHe] 9598 ARt APEA #Z1<E&Y (sporadic PD)
nNEZE=gol &4 &4S 5Ao=2 Yeldig. olgd vEZ=gol &9 &4

AEAE LA FAet#H E(paraquat), ZE|=(rotenone)d Z-& ASA/A A
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daedel 49 FERUg w87 98 AMEE 1-0Eesd-12,3,6-
B E 2} 5}0] = 27 2 ! (1-methyl-4-phenyl- 1,2,3,6-tétrahydropyridine, MPTP) 2
ole] WARAIS WPP+E PlEZ=eloke] AAAYA B@Al 19 AW AA
deA Uk ol T dE HERZSgole s £40R A% = AAME]
Q84 Aol Sege) 99Y A dulael, FA0 slE2Ecl) 24
dzol B AR FLE g0l B RS AAE

AE W 27189 2TAs g BEo] Bolgl: 2W A A (rough ER, RER)

d

2 g A FA(smooth ER, SER)E EFHT. =ZW 2I¥AE @d FAo) F3
o2 AZ W @A) o 1/30] 2H 2FAANAN FYHA, W 2IAE
thpg A3 sHzol= z2EL FASL AE U 2E %

298 dge vy, e, Tks 9o s wmdel WA (folding)ol
HAARoR Yehid W 2ZAe s% 4o BASH, o AHs
LA 2Bz @t AFA 2Ed2rt ALHW g A AL SHA

N
(o
Ol

b

A ZAE (apoptosis) R thEe @/dqti(reactive oxygen species, ROS)?O“J'%
SN A AEY &L @, oS AXA 2EHE JA] AlEZ=do}
ol & oEE uAEEE, G, H, XTQEHA}OVJ 2 gGi&H,

g=slolviy, ARHY 2 HpEAd 72 FHAAG A3 AFS st dde=

153 ot (Lindholm et al., 2006; Penas et al., 2007; Yoshida, 2007; Zhang

et al., 2006).

2o (B F Rz, Moutan Root Bark, Moutan Radicis Cortex)e & (Paeonia
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[¢}
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E 9 (Moutan Root Bark, Moutan Radicis Cortex),

8l 2] (Angelica Dahurica Root, An'gelicae.Dahuricae Radix) 2 A]&(Bupleurum

T

Root, Bupleuri Radix)® TAE TLoZEE AMdYdH 2 = olie &3 =zg22
=
[e]

Ae AX BPolN BEZES} s &4, 2FA 2Eds 2 GFW3o)

50N

SN HFEHNS o AE W ATP $F, wiES o} 2t &4be) 3B 2 RoS
DA 43} goo] gEld @S 2ZZo) Hls) o 1.5 ) 27} £F o vEhdT
E3, B wne] 3F Z2ZEL A7ew 2 mdod 2% ¥S(motor

o4 2B FEALORA f8e0 18T & Ao,

, 1—01]‘%—4—31]‘é—1,2,3,6—EﬂEE‘r8]—O]Ei«4a 9 (1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine, MPIP) EoE =3t I3<d 22 mde A%

T 1&

#4E el 2 xolth. FAY{oz B wyel Egy, Wiz 2@ A& 90%
TS FEE 11101 H &Y FAAZES 3% HPMC &vlol =9, w2 AT 1 kg

71, 3 EE 10mgez F UL T 1Y 18 AT FH(per oral, p.o.)dR L

A% AR BAARE A% 5Y B A7) AT R 3 A7 Fols, npes AF

1 kg B 30 mg®] 1-w]€-4-71d-1,2,3,6-8] E2}5}o] = 2 3 ] © (1-methyl-4-pheny1-

1,2,3,6-tetrahydropyridine, MPIP)& % 59 %9t E7 Eo](intraperitoneal,

i.p.)8te] AW FE EDSE AxRSAGY. A7) ARG vleAE o] &3

Bsdde 33, JAANA AE 4 28 A8E F339.
&

% 2+, 6-OHDA(6-hydroxydopamine) HF4H& E3+ 31
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Az #3E Yells  ZAzolg, TFAHOR,  stereotaxic
s‘urgery(”i.njection)% &3l 0.1% ascorbic acid 2 ol 6-OHDA (6-hydroxydopamine)
2 298 Azsgn 2 9F9 F,
2w 293, WA 2 5o oop T FEE L1 Was FANREE
Zol =, vk~ AT 1kg T 3mge® F7 9 < 19 13 AT F(per
oral, p.0.)3At}. A7 Az hr2g olgstel dsdde su, HAAA
AT 2 A28 292 F9ssct, |
. ZHE(rotenone) FIE 5@ WALy 52 22 Ax H4L
BE 2ARolt, FAHoz B uwwd

=
£F 1:1:1 ¥ &9 %@7‘]5‘55—‘ T 5o, A= AF 1kg T 10 g2 =

=3

o

L

= 6
F B 1 9 13 AF F4dA(per oral, p.o.)stgder. Zzbe AF BEo 1 F
ol =

, F= AF 1 kg F 2.5 mge rotenonee % 5 F F< 1Y 13 _*“3'773'
(intraperitoneal, i.p.)3tdq TJAEH FF EEL A= "

ojg3td FFAFEE sti, FHAANA HAE HE g2bER A
R}

3
T 4=, LPS(Lipopolysaccharide) FoE 53 A& FE B9 Ax

£

9 e
il

o
=L

F4E& dels RA Tt FaAdoz, B el Edy, WA 2@ A5 90%
A FE= 11111 BE9 FZ2HAZES 29 59, ve2 AF 1 kg T 10
EE 30 mge®2 F 39 T 1¥9 13 AT Fo(per oral, p.o.)sHlth.  wpxE
AT Fo Fole, vl AF 1 kg B 5 mge] LPS (Lipopolysaccharide)S 3]
27 Eoi(intraperitoneal, i.p.)she] Ay B2 RAS Az, A7)

Az7 vpe-2E ol &sto] FHEF &5 HFL FH

E dge ‘%_}J](Moutan Root Bark, Moutan Radicis Cortex), i 2]

(Angelica Dahurica Root, Angelicae Dahuricae Radix) @ A]Z (Bupleurum Roovt,

"Bupleuri Radix)® FAE ToZHEH Agd 2 £ oAy 2§ F2ES FaANE
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47 B, B2 9 AsE 10 0.2 WA 5 0.2 WA Swiwiw e B
Mgz ERHE Aol wEAsn, FAYLZE 1: 0.5 WA 2 : 0.5 YA
2rwwel Mg BEHE Ao md wgen, o pAdons
Ll ) B&2 ERRE Ao) s s, olol @4EA et

47 B, WA 9 A3 FHY FoRRE MEY 2 L 1: 0.2 )
A sww)e) FF WEZ BTYHE Ao) wWRART, PAROBE1: 0.5 YA
2wwel & ERHE Aol MTh WAL, UE PALORE Llwn
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W7 £% 222 &7 (894 12 A48 ol 2E(Paconol, 2'-3
‘0]E£§%A]—4‘—Uﬂ5?*]O}Aﬂﬁiﬁﬂ%f(Z'—Hydroxy—4’—methoxyacetophenone)), 3}7T [3}3}
4 212 AAAEE Sol LU =2 (paconiflorin), 371 [84 3102 AR
54°ﬂ51L4%§513434Eﬂ(paeohiflorigenone,v[(25,3as,53,7ar,8s)—3a-510153§?A]—7a—Uﬂ’
d-6-8 2 AA}eto| Z2-2 5-H Ehe-1,3- 1 20 &£-8-d | Pl Fol o] E
([(23,3as,5§,7ar,85)—3a—hydroxy—7a—methyl—6—oxohexahydro-2;5—methano—1,3—
benzodioxol-8-ylImethyl benzoate)), &}7] [3Hat4l 412 AHE AFeolxy

‘(imperatorin, 9—[(3—Uﬂ%i—?—%iﬁﬂ—l—ﬁg)é%*]]—7h—%531[3,2—g][I]Qﬂﬁiﬁ1%}—7¥%ﬂ(9—

[(3—Methyl—2—buten—1—yl)oxy]—7h—furo[3,2-g][1]benzopyran—7—one)),» 3171 [fﬂiﬁ
4 5]z FAHE AlZAEY A(Saikosaponin A (3b,4a,16b)-13,28-01% Al-
16,23-0] 550) = % A & A obh-11--3- A -6-8 & A|-3-0- Ml Ef-D-2 523} e 2l )
—D—%iéiﬁéﬁ]E}S:A]Ei, (Sbeta,4alpha{16beta)—13,28;Epoxy—16,23—dihydroxyolean
fll—en—3—y1—6—deox§—3—0—beta—D—glucopyranosyl—beta—D-galactopyranoside), 3171
[§}5}él 612 71AH = A}0]$1A}§Eki B2(Saikosaponin B2, (3b,4awl6a)—16,23,28—
E g slo| =2 A &Y obr}-11,13(18)-T) A-3-Y-6-F) & A -3-0-H E}-D-S F 25 & =2
—BﬂE%—D;%JE%EEEQE}h:A]Ei, (3b,4a,16a)-16,23,28-Tr ihydroxyoleana-11,13(18)-
dien-3-y1-6-deoxy-3-O-beta-D-glucopyranosyl-beta-D-galactopyranoside),  3}7]
[3}sta] 712 7] A E & Aol ZALE Y B4(Saikosaponin B4, (3b,1la,16a)-16,23,28-
EF 3o =8 A-11-H F A & H o} t}-12-A-3-L -6-t| $ A -3-0-W| E-D-F F 27 2} =
A-Hel-D-ZHEY g A = (38,110 ,16 a )-16,23,28-Trihydroxy-11-

- methoxyolean-12-en-3-y1-6—-deoxy-3-0- B -D-glucopyranosyl- 3 -D-



10

WO 2016/043517- . ' PCT/KR2015/009717
10

galactopyranoside) R 3}7] [3}8h4] 8]& 7] &= AtolZAET D(saikosaponin |
D, (3b,4a,16a)-13,28-0ZA]-16,23-T] 30| == A| el o}r}-11-91-3-L 6-H] & A]-3-
O-HlE-D-EF 2 et A-HEl-D-ZHEF A =, (3b,4a,16a)-13, 28-Epoxy-

16, 23-di hydroxyolean—-11-en-3-yl = 6-deoxy-3-O-beta-D-glucopyranosyl  beta-D-

rr

galactopyranoside) 2 TAE woZRE HAEHE sy B E oS 83
o] wpgA s, olo] FAHHA et

[s+8k4] 1]
H,CO

[&Heh4] 2]

CHzOH
A 0 g’”ﬁm.

OH'

OH ~
c” ¢

\ H,

\0 ;

[3}eh4) 3]
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[3}sh2] 5]
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[3}sh4] 8]
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ek, B orgAEe -z—emi,_ Wz 9 Aze Y ulgd ©E a7ey
AL 299 A% 8% 598 899 2%, LL1wne EPUEs 2999
& AE s B ARHo JedthE 24 WA ¥ 26 Fx). 599,
R 0 N T oHg 2289 dug HEo BE FNEHel B AX 7
5 8% fdel A, 908 dTLe FF $u2 do F3W 2Y FEEL
Adelge W Bgd A% s A% w7}

E

o (E 28 WA E 30 IFF), e

e )

2o vls) /b A F713 ZHE Jedo], 9E FEE2 AHEE
A% F32 JeEPAJATHE 31 WA ® 33 Fa).

e

L1 (viwiw) B WE9 29, W R AE EF 906 BE FEE
o] ehpE ERE G A AE A% Ede FES AP AEFAA 3
2 578 FAsA. 1 2 mEZ=Yo} % &g BF % B, 2EA
' % 57, 93 wgol d@ % ERE Geheh (F 34

ol
;O

A

A & 38 7).

olg, £ BHAEL B w9y Sun, WA L Az EF FEE

AA do A S ER oigk N5 a3E vetdeA #ds7] A8, 1-dE-4-3

d-1,2,3,6-8| Eg}sto] = 2 9] & Y (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine,
MPTIP), 6-8lo]TE A Z 7 (6—Hydr'§xydopamine, 6-OHDA), ZE|+= (Rotenone) %
2 Z2)Abhetol = (lipopolysaccharide, LPS)E AF8@ H2&Y SEELL ALE
ShSTh WPTPE Fofsted Az AW nte g do A &3 FEES FAstL
Be ANFE YT 2, EF FEES FASA S TEED vE 25 ¥
S(motor coordination)o] MAHE EFAE JeE A& FAsilen, AxA
(striatum, ST), & (substantia nigra, SN) 2 A (cerebellum) ZH A =3}
9 ABME E3ETS 9 A5 ADA &4 i 35 535 JERRATHE 39
WA ® 47 F2). 6-0DAS Foste] Axg A&y vie22dols 35 AlY
€+ AR ME £F P& (motor coordination)o] NMH= EAet A=A
2 SEA =awl AZHAE HIaATE e ‘:}(ﬁ. 48 WA E 52 FF).
q
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QA 7 919 a-synuclein-oligomer®] Z#Ho] #ZastATH(E 53 WA
E 54 FZE). LPSE FJ&o] A Z3F Neuroinflammation PR = =7 g

utoll 4 F=HE astrocyte 2 microglia®l 487 Edy, WA 2 Ajls9 =

T 322 J9 QAP0 FUF AAE Gehde FAKYUT (E 55 HA B 58

C maElA, B e Edy Wx 2 A39 EF FE2L UE 2E 4
Jeh}tE AR siiey A 2dox. 45y ngEZsgol 7% &4 38 F
B, AXA AEYA 98 5F, G290 dA) 2 BA 0 JEhY, 47 &

& FEES AA Win vivo)d AW EdoA &5 F-3(motor COOfdlnatIOH)

AQ &, 299 ARAE B3 59 2 993 a98 f9¥08 Ygiee,
Bouvel B $5% EE o9 PH2L 4% 54 48 AR ¢ A8 o9

¥ 2o 2488 A7 e WATY o3 /A AL F AT )
2HEL AART ALE BE AHESE 24, %A, 2WA, 84, 29

A, ABBAA 59 844 Ex 2YAS AHEetd zAA},

AFEAS A% ngAAdE A, BA, 22, FPA, AEA 5ol
50, oled nFAAE St ol 4e) B HolE s} ol e RHA 4
W, A&, gE, FA222(sucrose) BE HEQ (lactosé), Agde 5
Hol ZARC. £, Bed 2aA olslo] Adorad fhalg, B3 53 gL

SEAEE ALY, ATFAE A% A4 AARE A, NEAA, FA
' FHed, 3 AHSHE B 9449 B, 7= 52 o9

o og] Jkx] REA, G2 29 F&A, 2uA, $3A £E BEA o] XFE

T Ut |

H AT FAE g AAds Bvd T84, e384, 584, 7A,
SAAZAA EE= A So] THATH M54 2 FBLAZE TAST
%@mwkmngD,%ﬂﬂ%ﬂ“ﬁﬂ%,%ﬂﬁngﬁﬂéﬁkﬂgﬁiﬂg,ﬂg
SHolES B2 FAL b @ JzHE Fo] AR 7 AT A TIARE A

H<&(witepsol), PFAEE, E(tween) 61, ﬂﬂoﬂ 8, SEAME, A
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H
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|

50 WA 300 mg/kgol™, 3% 1 ~ 6 3

ot 23y R A=, v F3=, AE, A
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| 3HA
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)
of whA

S

a8 5

==
o,

L

A=

5]

2]

30 WA 500 mg/kgolal, v] w}z2

A% F3E weh 2 P9t ohe

71202 0.01 WA 1000 mg/kgoliL, wf
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7] B2, WA P AEE 10 0.2 WA 5 0.2 WA s(wwiwel FF
Mgz BYPE Aol wEAsn, TANCZE 1: 05 WA 2 1 0.5 YR
2wl BM&E EHEE ol g wPdsn, os FAdoz:
LllGweww) e HE2 EFEE Qo] 74 sgdsiy, oo §4=A e

47 293, WA 2 AEE FAY FoarE MUE 2 FS 1021
A s(wiwi)el FF 0lgE EFHE o] vaAse, TAMeRE 1: 0.5 WA
o(wiw) e ¥ &2 EFE= Ao wro} H]—%Z]E‘]-_TJ_, 0L FAFe2E 1:1(wiw) 9

HE2 S35 = Aol 7Hg vrgAshd, olof 34 5=

)

AN HEE 2 3 ole EHW £ =3 A18Y 5 Aok

47) TE 252 A7 (3944 12 A45E BleE, 4] (894 2]

2 IAsE Foeuzed, Y] (894 3]oz AAHE doe TeaAd,
A (884 412 AR Qeolsd, A7) [$84 512 AAEE Abol AL

T A, A7) (384 612 J)AEE Aol mAEY B2, A7) (834 7]z 7 AH
= Al FALEY B4 2 A (8314 812 A5 E Alo]ZALEY DB FAHE o

2HE AdEgHE st £ F o)dE TEste Ao] vEA s, oo FAHHXA

OJ-_‘:_];].
5 . .
A7) B3 2222 nEEc ol 75 &4, AXA 2EFHE 2 G20
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H
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B2 A W(in vivo)d B<8 2doA $£5 &S (motor coordination) 7HA
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=
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s 0}71 AN, 2dd 2 Azxde & BBE A AY B, & F

Fo) tgol 37 Aald), gfa o 2 Azeo) o8l @AHE AL otk

C<AAd > EuN, 90X R N 9% 3B A

<1-1> E@ve] JEg FEE A=
= @3 (Moutan Root Bark, Moutan Radicis Cortex; HEokQJA}, =)o 90%

ereg Frtstm, ALdA 110 B o BHsle] 228 3, oAnste zzte
AL F2EL F5aYT. 58 3522 52 Axdd BaHn, 458
Aol o ALEIAT. A7) FEEY AR HROEZE T Q —s—waeonol)o Ag
stel £EE AT

<1-2> 929 &S FEE A=

W =] (Angelica Dahurica Root, Angelfcae Dahuricae Radix; 24‘:"‘:%!/\} Ela
T)E 90% ANEEe HIsta, 7] Al <1-1>% 593 WHS S35 9x
o e F2EE Az WA 5B AR 4PozE YdYlEd

(Imperatorin)& A}g8le] £E& Felsgct.

3
oy

<1-3> AZ9 &g F2FE Az

X% (Bupleurum Root, Bupleuri Radix; AZFHAF, )& 90% &S
A7beha, A7) AAld <1-1>7 5YE PEe Sdste] WA e FZES
AzstA . Al A

e
$31ed £=8 FAFHAL.

Zos 2 9AE 15, 11 BE 102w WEE 47 EFF F 90%
Neree Arhstan, ALA 110 ¥ o JAS 28 5, AUste] Zuy
2 uxe] T R 22EL £53U0. £5% £ ue FEES 32
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<AAd 3> 599 R A5 EF FEEY Ax
Eoy 2 AZE 115, 111 & L 0.2(w: wel v&s zZ+z =33

<AAd & 93 % Nz EY 228 Az
Wz g AEE 155, 111 EE 1:0.2(wiw)) W& 27t TF F 90% o
110 ® 5 JAs] 258 F, dBse] W 9 A

59 B DL F22L S5 £5% Y owe
. _

o ALgIAST 47 EF 2E3
A

Bee rbea, AeolA

A 5> 2oy, 49X 2 N5 £ 2289 Az
S-1> B9, UA L A5 EF @ 28 A=
29y, W 2 NS ] [F 19 3% vgz 247
30, 50, 70 EE 906 JlTEE Hbsa, LA 110 ¥ FF YAl

(ot
z2
Je!
o
—
e

2wy Zus, WX 9 A% 2580 EF vE
£

g v & (%, wiwiw)

8
v

SR E AR

—
—

2 1
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2 1 . 2

3 1 2 2

4 1 0.5 1

5 |1 1 0.5
6 1 0.5 0.5
7 1 3 1

8 1 1 3

9 1 3 3
0 1 |03 |1
11 |1 1 0.33 .
12 |1 0.33 10.33
13 _7 1 4 1
4|1 1 4
15 |1 14 4
6 |1 0.25 |1
17 |1 1 0.25
18 |1 0.25 0.25
19 |1 5 1
20 |1 1 5
21 |1 5 5
22 |1 0.2 1
23 |1 1 0.2
24 |1 0.2 0.2
25 |1 1 1.

21
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2oy, My 2 AEE L1 Iwwiwe HE&E2 T3 T, ES HIMed

7] AAd <5-1>3 FYE WEoR Sdv, WA g Ase EF

il
"
e
i
o

<5-3> Zgy], Wz @ A3 EF dgg 2229 Az
2oy, W2 @ ATE 1lwwwe HE&2 TR T, 906 duee
Aorstel A7) AAo) 51> FUF WHow Buw W @ Az T vg

& FEES AxsT.

<5-4> Zuv, A 2 A5 EF PEE FEEY Az
g, Mz 2 ASE Lllwviww) e HER EFE F, 90% FEEE

Arketol A7) AAd] 5-1>3 FUF PHOoR By, WA 2 Ase £F g

& FEE2< AXSAH.

<AgYd 1> B9y 228 2 o9 FHHEY AX W E5Hs}
<I-1> Eghy] 2ZE @ o]o] YR AT JEE F9

E age BEdy 225 2 o9 YR Yell= AE W asE 3

7tat7] s, A A E(human neuroblastoma cell)old MEEHF9] #FF& 2AAst

i,

TFARoZ, A ARMEL SH-SYSY MEFE 10% FBS7E EFdE 11
DMEM/F12(Dulbeco’s Modified Eagleas Médium & Ham's F12; Gibco Ak, wl=) wiA]
o) WES, 37T, 5% BATFAC0) B 955 F71(0) ZANA RS 28
e, A7) Mg AEE 2.5x10° AE/We) RER YR wjHol &7, A7)
AAd <-1>o) M AZT BUY 25 EE oo AR sho] ok, sho oy
Tz Er FoUTeANYS 747 1.0 se/ntd SEZ 4 A7 5% A @
Z, AEE £589 2HA(Calcein) g AHEs) XS JEBS SAd, F2E
EE GRS AR %3 DISOE M s A4 R vls) 27 BE g
2 AT JEEL WELE T

2 A, 7] [E 20004 UJER ujeh 2o], Egn) 222 2 olg B4



10

- 15

- 20

WO 2016/043517 : ‘ : PCT/KR2015/009717
' : 23

ARe AR dEte 54¢ ‘JrE]r‘—Hx] FATHE 2).

[ 2]
2oy 232 ¥ o9 YANEY AT 42E %9
‘ AXE AEE
e =249 5% (ug/ml)
, (% of control)
AN 2T | : - 100.0 + 7.35
90% olete =& |1 ’ 105.4 + 6.83
gy 28 Foder 0 0 1 ' 102.2 + 9.10
2 YR seloUzza 1 97.9 + 7.34
sl eUEzeAd 1 98.9 £ 8.10

-2 Buw 222 D olg BYYRY nEasdol dabo] WE AE
A oA

2us 222 9 o9 BYYE HEZSeols s £ Bhatel I

2 a7E JeyeA 287 9ete, MIT 24e Fdste Aolgls A ol

A vEZeol B 19 &4 i 3% mzg st
FAHoR, AF AFAEQ SH-SY5Y AEFE 10% FBS7F EXFH 101
DMEM/F12. Aol R Fato], 37T, 50 ©A7F2(C0,) 3 95% &71(02) oA ol
FarAch. 2d g, A7) WgE AEES 1x10° AE/D] =z FEA wiA

$713, 7] AN <1-1>A AZH 29 908 e F2E, ook, o

yzZzd £ ey Z2IAdE 1.0 g/me s=E 77 Hsto 4 A3t

| SoF wjket ¥, 50 pg/mb oFEA (atrazine, 2-F R Z-4-(Ho}F)-6-(0] AT

Fo}rl)-s-E 7o} (2-chloro-4- (ethylamme) -6~ (1sopropYIam1ne) s-triazine),

ATZ2)& 737] AA g AEol| A2lsta 24 A St wigsto], Ao PEZE

ol 71 AE FENUG. 715 Ast = AT 0.2 mg/me 3-(4,5-THL
Elo}E-2-9)-2,5-tHd-HEeZE g HErto]=(3-(4,5-dimethylthiazol-2yl)-
2,5-diphenyl-2H-tetrazolium bromide, MIT; sigma A}, ©l=)& A8t 4 AJZF
SO vt &, Atoldle AR o3 FAE MIT LEvH(formazan) IAAELS
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24
0.04 N @At/0) 4= 2 %2 (isopropanol) 100 w o] g3h3te), ELISA P}ollai%aﬂ
o]& 2l 7](Molecular Devices Al, PIF)o= 540 mold FF=E A8t MIT
S 7Y UF, FEE 5 HHES AYatA &3 DUSOE A Y
gzl H& S7b B dad AZW DEIZ=EYe 5EA 19 &4 Azg @
AT, EF, £ DRTORE 50 ug/me) FEFURE A nEZSEY
o &4& sl FEE EE €4EELS AYsA ¥ ug, VY 59

in3
i<}
ol

o
N
&
2
2
T

S uhel o] olEedol oje) 58 HE
2 222, ook, FoUZzd Ex v

g_q_g_gzqi]@ el s A4 FEoT JBSFATHE 3). |

(% 3]

Edy 328 2 ojg9 ZYYES vEZcaol BgA) 1 &4 3 55

|

B A F2Ed |

— 7 | MIT (% of control)
18] =44 &5 (ug/me) (FEZR, pg/ml)

;g)g'.m—;ﬁ{f‘ - | - 100.0 + 2.79
LI ES - 50 76.7 + 7.35
=9y 22 1 50 | 94.3 £ 5.55
o o= 1 150 | 101.8 + 7.21
ooz 2™ 1 - 50 196.4 £ 7.44
golouEza Ay 1 50 95.5 + 6.09

<1-3> 29ty 258 9 o9 2GR HES=cdol E4 HE AE
W AP B &4 JE 5% | . | |
99 228 2 o9 BYAE mEselcle 25 &4 daiel
2 gue L}EMEZ gls7] getel, AP BHL Fastal AE W AP F3o
E4ol de 32 ZvE sl
FARo®, 47 APd) <1-2>9 FUF WL ALEst] SH-SY5Y HEE

¥ F, 50 ug/me) OFESNE Aol MEZS ol 7% AHE FEd

E3
52
n
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:LFH O, A7 WEZEGe} 75 As F2E AE F3HE 100 @S, ATP A&
TG AAZ AE FEA A uPA iﬂ/ﬂ]ﬁ—i E4 71 E(bioluninescent somatic
cell assay kit; Sigma Ab, ®|F)E AHE3sI] 100 w FAH--FA 5 2kA
(luciferin-luciferase) W3 $3A3 TFHL, 10 % F 20TAA R
Wk %, ASAe £Ede LB 9501 £oiE  =u:vE(Lumat luminometer;
Berthold A}, SQ)olA 83 2158 Z43kAc. ¥ 74 gk(background)& A E7} ¢
T WAE E2F3E d2T 9] FFgoz Agsto], A7) A oA wiA g

50 g/nee] SPEFARE APsle] FEREdo} &4 FUAHT FEF Tr B

AR AP e ve, AVe 9% WHos ME | ATPE ST

59y FE22 2 o]EY EAHE AX W ATP ¥ &4 32 5T

_  |seea |
°E A | A E W) ATP o3
(o}EE, pg/ml)

_ (% of control)
Ad 47 5= (ug/ml)
3 gz - - 1100.0 + 6.45
o Yz - 50 68.7 + 8.09
Edy F2& 1 50 91.2 + 4.08
ol @ & 1 50 | 101.9 + 7.42
gooyzzal ] 50 94.3 + 6.44
ol QU E 2 A
ﬂ 1 50 C189.1 £ 7.97
1= :
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<l-4> 5y 28 9 o9 %"é*éﬁ-«l UIE o E& &Yy @4
Azt -Ed £F g9
43 FE2E 9 olg FHHEC] mEZE=Fole Y% &4t

Bl A gR1st7] Hsted, mEZ= ol fAze] 28 A]
A= HOlEAE ¢ SATA AEAR I1I(cytochrome ¢ oxidase subunit II1,

COX 11D #8742 7154 &89 99 $147 3 shtel Parkr(DJ-1)9] 24

=
®
ot
s
bol
A<
il
L

TE< AT PCR(real-time PCR, RT-PCR)& S8 3te] glatgict.

FAHOR, 47 APl <I-2>sk FAE WHL ALgso] SISV ALE
WFS ¥ EScEo} 75 AsE fEsdth 19 e, Y] HEasze)

?]% At =9 HAEE EZZ(TRIzol; Invitrogen A}, B =)o) @EMelT A RA)
i

9 = of met Mxe] dA RAE FEAAT. 28 o8, 7] FEF RN L
g% A DNAZ FHAGTH, GHE NAE 2o o] 5] [ 519 A
AWF 2 A9F ZolsE ol8std HH ZAA GeneAmp PR A%

9700(Applied Biosystem Ab, w=)2 PCRE F&3ed COX 111 D Park7(DJ-1) $3
Mg &5 ¥, FEZE PR AHEE 1.5% ob7F2 2 AolA A7 538 UV Aol A
o]u] 7] Eﬂ/\]EU]Ei(Image\densitometer; Alpha Ease FC software; Alpha Innotech

Ab, HIF)E o] 88t AUl FEE =X 35e], mRNAY #%——% 18S rRNAS] &

-3 Hwstel EESET. Y dRTELE FEE T ZAYES AYsiA &

LAE sl 228 Ev FAHEL AYsA ¥ g, A9 5

REEL
Fa | |
" Zajolnjrg | Tejoln] AME NI 3 do] e
° (bp) | ()

=
l:o'{n
H
o
S

COX 111 | COX III_F |5'-CAATGATGGCGCGATGTAAC-3' A

270

X
me |l
e
folr
D

COX ITI_R | 5'-GGTGATTGATACTCCTGATG-3'
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PARK7 | PARK7_F | 5'-CGAGCTGGGATTAAGGTCAC-3' T qaws: 3 |60
PARK7_ R | 5'-TTCATGAGCCAACAGAGCAG-3' | A g™ : 4 o
IGRP78  |GRP78F | 5'-GAGATCATCGCCAACGATCAG-3' | M d®E: 5 | 183 |85
GRP78 R | 5'-ACTTGATGICCTGCTGCACAG-3' | N W E: 6
XBP1p I xBpipF | 5'-GGICTECTEAGTCCGCAGCAGG -3 | @I 52 7 335 |60
XBP1p_R 5' -GGGCTTGGTATATATGTGG-3' NEH3: 8
iNOS iNOS_F 5 ' ~CCTGGAGGTTCTGGATGAGA-3" A Qt‘dii 9 1320 |60
| iNOS_R 5'~GTAGTAGCGGGGCTTCAAGA=3' | HRE: 10
1 5'~CTGGAGTACCATAGCTACCTGGAG- | |
IL-6 IL-6_F N ANAHE: 11 | 190 |60
IL-6R 5' -GTCCTTAGCCACTCCTICTGTG-3' | M ¥ 5 12
p65/RELA | PG5/RELA_F | 5'-GACCAMCAATAACCCCTTTCAC-3' | H &M & 13 | 700 | 60
B ) p65/RELA_R | 5'-GTTTGAGATCTGCCCTGATGG-3' | AW 5 14
18s rRNA | 18s rRNA_F | 5'-GAGCGAAAGCATTTGCCAAG-3' | A8 =Z: 15 101 |60
185 rRNA R | 5'~GGCATCGTTTATGGTCGGAA-3' ,‘lﬂQQEﬂii: 16

o 23, 5}71 [£ 6] =

=)}

Aol oa) FASE oF 111 FAAe) 2 2, AHEA e 9§17
SISl Park7(DJ-1) SRR BE Ph AN Ag FEOT HBBUHE 6
£7)
[% 6]
2oy 222 9 oo BAYE X [I] FAXY BE FF B
qe) gAw | S%(ug/ml) | COX [11/185 rRNA
A} 2T - - 1.00 £0.04
gy F2F - 1 0.93 + 0.06
: B
soll &= - 1 1.05 £ 0.03
oo YZZH - 1 1.11 + 0.04

[£ 7]elM Yebd niel Zo] mEZ=dget #34

=

=

=i
=X
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goleuZeggd |- 1 1.04 + 0.05
oA gzT olEE8}W |- 0.52 £ 0.08
29y F=E olEgtx |1 0.91 + 0.08
ol & olEgtzl |1 | 1.07 £ 0.07
ooz aY JorEERd 1 0.92 + 0.08
g o UZZ gAY olEgtx |1 10.86 + 0.07
(% 7] o
%—%A F28 2 o9 9L Park7(D/-1) FARY A FE 8
A2 =27 5% (ug/mb) - | Park7(DJ-1)/18S rRNA
A 2T . - . 1.00 £ 0.08
By FEE - 1 0.98 + 0.07
Tol 0 = - 1 S 11.22 £ 0.08
[EXERELT) - 1 1.05 £ 0.08
g ey ZEzgAd | - 1 o 0.98 + 0.08
ey gzz JetEma |- 0.39 + 0.02
5y FE= (O}Ea‘r%l 1 ~ |1.30 + 0.08
[eroﬂg«g o} E g}l 1 095 + 0.07 |
gdole Uz g olE A 1 2.03 + 0.07
z}qlgqgiaz]_g olE 2} Tl | 0.45 ivo.oz

<A¥d > BA 22E 2 olg BAYE AT Y B}
5 <> WX 22E 9D o9 GRS AX AZE §Q
WA 2EF 9 ol9 BYYHo UEhRE AE W) £35S skl A,
2173 Al 3 (human neuroblastoma cel DA AE=49 FF& &3t
FARoR, Ay A¥e <1-1>% FAG WAL AL SH-SY5Y AEE
webe ¥, A7) MRH AEE 255100 AX/Le BEZ FAF 90 $710

10 471 AAd <1-2>04 AZxE WA FEEF 1.0 pg/ml BT o] FAHEA 9
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"4:2: 0.5 ug/mt T 1.0 ug/me] FEZ 4 A7k 5 A3 T AXE £
A (Calcein) S ALs] AZo YEL Folstn, 2ZE E= A

Z
=& AYsA F3 DMSOE A A dzad HE F7F B g2 AT A

2 Az 8] (E glA e wis 2ol WA 33E% JselolEd
0.5 p/utol A= g A U SAE e erort, Yol =R 1 e/
wolA) ko) S4E ehiSThE 8). |

[E 8]
W2 FEE 2L o9 &4 —‘?—«l AX BEE FQ
m— . T ‘ ]
. L AE AYEE
Ag 22 LAY FE(ug/m) |
" (% of control)
L?ﬁ/e} 2T ~ 100.00 + 0.89 -
0% ets FE2E 1.0 99.50 + 1.02
B FEE
) dH o EH 0.5 101.16 + 0.59
L ' .
e LI RE] 1.0 » 79.16 + 1.39

<02 WA 2FE 2 o9 FHYRY A¥A *Eﬂl*oﬂ Be AT A
SERE-T

oX,
e
L
=
i)
1o
i?i
B
o
2
"3_
o
(@)
o
w
=
o
—t+
o
3
o
12
2
ol
o
£

l

s At LXAH 2Ed %9
e AT WM vEZEHo BHA 19 &4 UY A2 598 FAA.
| TFAReR, A7) A¥d <1-2>9 L3 YHoT SH-SYSY MEFE B%
@ T, AN <I-Dold AEE WA FEE 1.0 g/t EX o)) AR

PoANIEDE 0.5 ug/mt EE 1.0 ug/me] T2 247 Hesto] 4 A3 52t o)
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¥ & 0.5 ﬂg/ml& 2 A1 7170 (thapsigargin, Thap) =X 1 ug/mb SU7}olo] Al

(tunicamycin, Tuni)& A7) A s M Ed Hasta 24 AIZE St vjeksied, Al

ol 2FA 2EYAE F539ct. 2" o, A7) Add <1-2>3 593 3
AN

2 YAAEL AYSA 23 DIOE A B gxTol ma) 7 wx

Za® AXW FEZ=gol B34 19 &4 AEE AT, =, 24 U=z
0

TORE 0.5 pg/me] BAZE EE 1 pg/mt FUIMPROlA ®EE A e ste] 2 XA
2EH2E FUER 33 B $44EL AR 3L O, 3 599

A%, 7] [& 9] R [® 10]AM e Bhet go]'%w%m = E

Yztotolalel d# fr=® 2%A 2Edzd o8 fEHE AFMTY A 2

mEZseeld % £4S WA 906 DS F2E D vl Ed Ao o)

[of

A £FoT HEIHATHE 9 2 ¥ 10).

[£ 9]

A7l 93 frEE iiiﬂ 2E# 2o digh Uz FE5E € o|E9 IR
o viEzmdel 2gA 1 &4 A% 5% |
e A g 24 | MIT

el B4 ‘%‘E(ﬂg/mﬂ) (&AI7F20, pg/ml) (% of control)

B iz - - 100.00 + 4.09

4 U= - 0.5 65.61 + 1.37

Wz 22T 1.0 0.5 182.45 + 3.80

Ao E o E-A 0.5 LO'5 86.23 + 5.31

(£ 10] |

BuUstutolde] o8 HE8 AXA 2Edzol g WX F2E D oo BA

HEo HEZEel YA 1 &4 82 5%

e A= i 24 MTT

b &
Ay 49 T%‘*E(ug/m!&) (Fu7tutol A, ug/ml) (% of control)
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|34 gz |- - 100.00 + 5.73
&9 iz | - 1.0 69.63 + 3.42
Wz FE2E 1.0 1.0 83.99 + 2.01
dH o E ‘
0.5 1.0 84.93 + 3.68

<P WA FEE R ol BEYR 22A AEd2d) BE A .
ATP &% &4 3% &%
2 dEe WA F2E 9 o) YR 2TA 2Ed s dajo 2%

5 &RE L}E}LH A B8] fated, AP BAL F3ste ME U AP o) &

l

TFAYeR, 7] A <2-2>9 FU HEL ALt SH-SY5Y AT E
g F AXH 2EYLAE FEHUY. 28 O, 47 234 2220 §
=8 AEE 7] A9 <1-3>9 4% WS s AX W) ATPE SA
10 o AN YEToT 22E E: FYYEL At %1 DSOS AP,

EE A%E AN gz de #EEE YEhof AZW ATPE ZASAT}. E

&, $4 AETORE 0.5 ug/me BAZRL EE 1.0 pg/me FYsteiolal e
Agstd] LA 2EHLE FEEL FEE EE AL ELS HEUER 2 O&
719k T4 BHoE AX U ATPE AT

15 - 32 A3, &7 [& 1144 ded bkek Zo] gAZR EBEE Fuvtatol Al

7
of ol FEE 2XA 2Esd ofd fEHE ARAE A 2 uEzsd
obe] 7% &4 WA 90 NS FEE L YHIED A oH BY FF

o7 IEFJITH(E 11).

[ 1) |
20 WA 2EE L oo BAYE AX U AP BT &4 A% A%
‘ k& A g e AE U ATP g
Pm A9 | SE(ug/mt) | (ee/nt) (% of control)

=
ng)g W2z |- | _ llO0.00 + 6.06
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o Uz |- gAI7Ez, 0.5 [77.89 + 3.28
W 222 (1.0 gSA7171, 0.5 112,05 + 7.21
POl E™ 0.5 HAI7E2, 0.5 104.85 + 5.13
e gzE |- Sugtutel 2, 1.0 69.25 + 2.09
A FE2E 1.0 Fyghate]al, 1.0 84.85 £ 3.05
\ )[?Jfrﬂfiﬂo]i%l 0.5 T 7tutol 4l 1.0 86.00 + 1.18

<-4> WX 2EE B o9 ALY 2¥A 2Ed2 v 4R @

T AR HA 222 R ol FHETO] XA | 2=dzd ¥5 @z

BEER 8] Astel, ATA AEAL AU G R IS B FF
& sasng

FAROR 47l APl <2259 SUE WS AHEste] SH-SISY AEE
WO T AEA AEASE SEAYD. Y 0g, 2EA AEdLE FET
AZ2RE 37 A4 <143 $4% PP 2 RI-PRE FI3td GRS 9

BPIp A BB FFL 156 ophRx AolA AIGFs UV Al Hlst

& AFSA % DUSOE A2 eia

&4 WETOEE 0.5 p/nte) BANIDEG APt LEA 2EIY2E FEH
£

& e, A% $Ue WHes

E
o
oy
=
BN
=Y
(o
fru
4
e
il
ke
rlr
i)
o
r-[m

K
o
e
il
H
rlr
e
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o
M
flo
©
215
D)
&

2 43, 37 (% 12] B (& 131914 vEbd vhep Zo] MR 90% ol

- FEE R 49 ]EE‘ Ae 2T 2Ed27} FEE AT AXA 2EF
A

AR GRP7S % ABPIp AR $W FEE B rEo 2 BB 578 U
ERAITHE 12 2 X 13). |

(% 12] |
GARC o) AEA 2EY2I FEB AT WA F2E L o9 YA

2o A0S nRNAS) MR 5 F 9

ok2 X7 | FHER | GRP78/18S mRNA
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AP BAE | SRGsin |G /)
A hz2E |- |— - 1.93 + 0.03
w44 dET - ,»!0.5 ' 100.00 + 2.37
2 FEE 1.0 | |o.5 !2.78 + 0.03
JHHolEH 0.5 jo.5 _ ’2.97 + 0.05
[% 13] | |

GA e g8l AEA 2Bzt 58 AT WA 22E D o9 BAA

9] XBPIp mRNAS] Hd & &<

Fg A7 | | S ReEd XBPIp/185 mRNA

A 249 | BEQe/md) | (FA, /)

A =T - - 3.58 + 0.06 |
24 gzz |- 0.5 100.00 + 3.18 W‘
Wz 2% 1.0 0.5 4.89 + 0.07 ]
dsgolEx 105  ]0.5 4.01 + 0.05 W

<Al > N5 F2E R o9 YL AX Y E597

S-1> N5 FE2E 2 o9 FHHEY Ax JEE

B399 A5 238 9 ol TAAEC Urhit A
7} S48, A7 wHRAE(murine microglial celDolA MEHFY FFE U3}
stk

FARoR, w2 A7 wHIAEJ B2 A ZFE 105 FBS7F £¥d 101

=
Fo[n
ofr '
o
o
N
N
Ol
o)

DMEM(Dulbeco's Modified Eagleas Medium; Gibco A}, @) iAol HEse], 37C,
5% EMAFTFA(C0.) R 95% F71(02) ZZoNA migEdtt. 7] vl MEE 2.5

<10t ME/LY L8 FFAF wiAd 7)1, A7) DA <1-3>0A AFRF A

I 90% AEe FEE, Ao]ZALET A, Alo]ZALEG B2, AlolEAREG B4 =
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A &3 DMSOE A3 B dizddd Hs] 71 £ #dad AlE ASES W

TEE TG

o A, 7] [E 14]9A4 JEhd wie} Zo] Als 325 3 o9 &44
2 FAAFEe giste S48 JeRR FHeE HAFATHE 14).
[& 14]
N5 %38 9 oo B4E AX AEE 2
AL REE
A B2 5% (ug/ml) .
: (% of control)
A ET - 100.00 + 6.48
0% &L F= 3 ‘
1.0 101.46 + 9.38
E \ .
Nz 228 | AlZAMEUA 1.0 98.38 * 7.69
2 P8 E AtolZAYET B2 1.0 102.74 + 8.55
AbOl ZALET B4 11.0’ . 97.99 + 2.86
Abo]l ZALE D {1.0 97.45 + 3.99

G- A5 2EE 9 oo BYHE AFNS] WE AX AE oA &

2 ‘f’a”gq N3 252 9 o9 %””E—O] SIS JAseE aHE Y
B &4 3%?;'}7] 913}, EJEE 2] AH7ke}o] = (Lipopolysaccharide, LPS)%% i1é]

Sl AENS L FEF AEOA MIT BAL Sasta Aokl AZ Welq vE

2AHoR 4] Al 3BT FAL PR ASsel B2 ATFE o

¥ =, 1><105 AE/Ae) A= FHA WA &7]a, A7) AAd <1-3>00 A
, AFOIFZALE Y A, Alol=

DE 1.0 pg/m == Ztzh Agste 4 A7k Bt wj g

3 100 ng/m¢ B EZZ g Al7telol = (Lipopolysaccharide, LPS)E A7) A A3k A)
o

ol AT 20 A7 B Yo}, AT F VL FEHAG.

AFEW B2, AFo]FZALEY

é
rsL'
>
fot
«©
(e
R
2
s
o
ol
i
td

B4 i Abol ZALEY
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o) $EE AEE 4] Ayel <1->% FAG PP WIT 24 £ T,
228 Tx BYYRS AYstA %3 DSOS A@ A4 gEo vl =7 E
= gl AE U WEZSHol B34 19 &4 AEE FAHAY. £, o4
HE2To2E= 100 ng/meel LPSTHE At dFWEE fddty 528 = &
4R AA Fe g, 4719 FUW PHOE NIT BHS SBeAT

2 A, a7] [E 151904 ehd vl 2o] A5 90% dHe 22E, A}
o] AAEY A, At ZAFEW B2, Aol FALEY B4 P Abo] ZALEW D LPSel ot
B o] $EE AEM HE &4 AN sz0z 3 =3 H(E 15).

[& 15]

NE 338 2 o5 TYHEY vlEZSeo} BYA 1 £4 02 &%
kg A2 T%%} =3 MTT
e 249 L—&:-E(ug/mﬂ) (LPS, ng/nﬁ&) (% of control)
PR - \ - 100.00 % 9.56
A QT - 100 52.17 + 7.86
NS FE2E5 1.0 I'100 - 89.06 + 6.78
AtolFALZY A 1.0 100 91.49 £ 6.20
(AFel2AME B2 1.0 100 88.85 + 6.48
Aol FALEY B4 [ 1.0 100 87.12 + 2.56
Aol ZALED D | 1.0 100 86.73 + 1.25

S AT $2E 3 9 24989 GFNE) BE ARAL(itric
oxide, NO) % #A %

B owgel AE 23 2 0|9 BHYRe AFNL et 3% ARE

VEM = 018}7] Asled, 28 2 (Griess) HHE
oAt (nitrite)/d4F A (nitrate) (N0 S &

TARCR, 47 Ao B3-1>F FES W

=X §L

1

- = [e e - - ,
P F PFNEL FESAT. 28 0, A7 B3

s FEIHA,

5% =3dolr E(sulfanilamide) &

sastd AE wjxol E A5
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(hydrochloric acid) 2 2% 42%01]%@‘3]0}‘?_](naphthylethylenediamine) T8
o E@E 38 A (Griess reagent) 100 U A7) FEE w0 747}?5P o

ddolM 30 & F FAE] wkgEgnh. W T, 540 molA] DA} mlo]a R
Z#olE Y 7](EISA microplate reader; Versamax A}, ©]3)E /\]'-8"5}‘04 %%LE‘

€ ST, SAHY FTHEE AFSSI wiA ) AL FEE AANEY] 9
3 2T 2A E.’*ﬁ‘_(Standard calibration curves)%. ol AU E & (sodium nitrite)
< ol g5yt A ETOoR 22T EE FANEL AYstA &I DISOE A
Pa9n, 24 dZTOEE 100 ng/me) LPSTHE At AZNS L §uain
22E Tt BYARE AGA G UL, AVl9 SU9 PHos NnAL B
= A a%E A3y

2 23, 87 [E 161904 Uehd vie} ol A 90% N9e FEE,
ALO] FAYEW A, A}o] ZAFEY B2, A}o]:u}ib] B4 2 Alo]mA}E I D= LPS9) 4
g NOSl AL FEAYIE AFHE YEMAATHE 16). |
[E 16] |
AT FEE 2 019 BHARS WAL itric oxide, N) FE B2 &5
:{im §2 23 NOCadM)
A8 249 &= (pg/me) (LPS, ng/me)
AN gz - - 3.29 + 0.03
- HxL - 100 28.17 + 4.73 N
NE 58 1.0 100 13.06 + 2.34
AlolZALET A 1.0 100 | 10.75 £ 3.60
AtolmALEd B2 [ 1.0 100 18.97 + 2.68
A}Olik}g‘d B4 | 1.0 100 1721 £ 211
Al ZAYEYD D [ 1.0 100 18.12 + 2.93

SB4> NE 2EE 2 o9 FHYHEY FFWed BE 9F e uA &
Axte] wd 52 g

B g AE 2% 2 o9 B4R AFWsd gata

Jh
bol
_Y__l‘_
it
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GERIEA B Aste], B3 W3 oA FUAY FEREY QUL B
d #2(inducible nitric oxide synthase, iNOS), 1Bl HFZ1-6(interleukin-6, IL46)
2 NF-kB p65/Reld FA 9] @ +=F& F2ldlutt.

TAHSR, A7 A <3-1>F FLE WS AHEste] BV2 AZFE W)

FEP F AEWeE AESUT. 2™ T, A7) GFWgo] FEH AEZRE
A7) A <1-4>9 FUdE WPoz RI-PRE FHsto] NS, IL-6 D NF-kB

p5/Reld %R B FEL AFHoR FAsATh. AN WRTOR F5F

EE BHAES AEaH) 1 DNSOE Hsm, $4 UERFOZE 100 ng/ml

3R BT YHARE AR %
s oA f AR TEE BASATH

T A3, 7] [E 17] WA [& 19]91A4 debhd wpel Zo] Al 90% e

& 328, NolIAEY A, APIRALEY B2, APl ZAFEY B4 B APl ZALEY D

ge gZulgol 58 ATN 4EWS vk SAAe NS, L6 D M-

kB p65/Reld #3A BE FET ABTTLR Jxd= RS e ATH(E
17 WA ¥ 19).
[E 17]
N3 22E 92 o9 FHAEY (NS RVAY 2E FF B
%FE A g e B4 iNOS mRNA
Li]a] 220 ’%E(ug/mz)' (LPS, ng/ml) | (% of control)
A WET - - o 0.52 = 0.01
ERrE) - 100 | 100.00 + 1.82
N FE5E 1.0 100 | 15.25 £ 0.11
At ZAREY A 11,0 1100 14.85 + 1.47
olmAEY B2 1.0 | 200 118,11 + 2.39
Apo) FALED B4 1.0 100 26.06 + 3.27
AO] HAYEA D | 1.0 - 1100 2123 + 1.99
[¥ 18]

N5 %58 2 ol ZHAEY [L-6mNA 2E £F

et
2
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e $9 24 | [1-6 RNA
e B4 =% (ug/m) | LPS, ng/mt) | (% of control)
AN 22 - - 1.18 * 0.07
=4 dzxT - 100 100.00 + 3.73
NE FEF Tl.o | 100 26.30 + 2.37
Abol FALEY A 1.0 1100 " 18.05 + 1.23
Alol FALEY B2 1.0 100 29.67 + 2.39
A}o]:m};,ﬁ_y_ B4 1.0 I rloo ’28 + 1.92
AbolzALEY D 1.0 1100 Lzes 58 + 1.75
(£ 19)

N 252 9 oo SRR pos/Reld mRNAS] 2 FF &<
2 A %2 B3 | ps/RelmRA
%) 52 %% (ug/mb) | (LPS, ng/m¢) | (% of c_oﬁtrbl)
CRRESS . - 11148 + 0.53
{%*é 0% - 100 100.00 + 1.12
ANZ F2& 1.0 100 46.01 + 3.19
Aol FALEY A 1.0 00 40.38 * 1.05
AbolIALEW B2 | 1.0 - 100 50.18 + 2.67
Aol FALEY B4 | 1.0 100 53.70 + 4.72
ApolzAbEA D | 1.0 100 149.80 + 3.54

3-5> AZ FEF 2 o9 FAPAE @A tA(reactive oxygen species,

5 ROS) &4} ¢} &%
| 2w N5 228 9 oo YA FFWe tatd HE aNe
Ut =R F38H7] Aste, 2,7 -Ho|ERE2EFLEA HolAlH o E(2',7'-

“dichlorofluoroscein diacetate, DCF-DA)& Al&3ldd X U A 55 3
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15H3 T}
TAHoE, A7 APd <3-1>7 FUAF PH-L A}R3Ele] BV2 A EFES )

T F TS ARG 2 oe, 7] dEee] 28 AEA 1 ul

Jus

DCF-DA % 0.05 puM B 2®¥ A v]=(bisbenzimide, Hoechst 33342)2 At 37C
oA 1 AlZF B ATt 9 . DCF-DAY ¥ G A7) 2 485 nm/535 mol A,

2R v =0 B3 A7)2 335 m/460 mol Al ZF @ Th, DCF-DA/H] 2M A o] =

o WgT ROS e ABT F, FEE Ex DYYEE AA L1 DSOS
e A4 dzzel M 57 £ 248 RS BE FRET FOUT. T, &
4 hZFTOBE 100 ng/ute] LPSTHE Aol AEWL L HLED 2EE T
gyARe A e O, AV YT PHos BHANL B AEE F

2 A%, 37 (& 20]004 et vle} 2ol A5 90% oleg F2E, A}
O)ZALEY A, Abol=ALEY B2, AbolTAMEW B4 § AbolZALEW Do) HelE @
3 2 2E# 20 o8 FAst= DCF-DA- %H ROSA FEE 93N 59

[£ 20] |
NE FE£E 9 oy %“* JE o] BAALA(reactive oxygen species, ROS) 2 9
3 &%

k& A | fut B4 DCF-DA-ROS

g 24 | 5% (ug/me) | (LPS, ng/ml) (% of control)

B4z - - 100.00 + 1.09

4 WET | - 100 412.31 + 4.26

90% ol &2 %“—%% 1.0 100 235.45 + 2.27

Abo] FALET A 1.0 100 ©[198.24 + 3.72
AtolZALEY B2 1.0 | 100 214.22 + 1.87

Aol IALEY B4 | 1.0 100 223.96. + 2.86
Apol@AlEI D 11,0 100 "218.61 + 2.71
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g & Bus], 94 2 A5 2 F ¥ Y F2EY AL ) x5}
4 0ey AX ZEAA 9w, 93 2 Asd 2 F oY EF &
229 WEIcHol 84 I8 &Y ‘

e AE Bl 2oy, WA R A5 2 E oY EY F&F0]
UeEhE PlEEcael 4 3B ARE FAsY) 9ste], F0EY AE 290
A vEEcaol g4 NEES Sste A ZHE wastdch

C PAMeE, A UBAT SH-SYY AEFE 104 FBSZF TeE 101
DNEN/F12 shAol REso], 37T, 5% EALZLA(C0,) B 056 F71(0) ZAeIA )

Fatgch. 29 thg, A7 sl gSk Al 1x10° AlE/d9 &

2l
e

ox.

= =
g 2 A o0% deE EF F2E, 3
7] <AAld] 3>olA Az 2oy D AZ 9% eE EF 222, 4] <A

> A Az WA E A 90% AEHE TH FEE EE A7 BAG <5-1>04

AZE 2w, W2 D N5 906 ol FS TF FEBL 1 e/ml FEE A4F A

gato] 4 A7 SO WFatgiTh. Wik =, Hewe AX 2dS A7 9

AHgE = 1-v1€-4-3'd 9 2] & (1-methyl-4-phenylpyridinium, WPPHE 1 M FE

2 A7) e AXel AASm 24 AT B Fob wldstel BEY A 2
2 AzsdTh. 38 e, 47 AER AZAA P7) 2l <1-1>9 B

Aoto] AL Age ALY ATES FAHD, $2F EE THYES A

Bez gy, T, 24 YRFoZE 1 mMe MPP+ v A st AZXg
2~

P2 R
3 FEE, WA 2 ANE EF FEE AYAdE 77 WA 81 R ¢ afrt o
Blton, 2gu Wz 2 A3 £F =Z5 Ao 9 92.84%% /MF 2 &

g e ITHE 21). |
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(£ 21)

2oy, WA L AEY 2 F oMY EF 328 AT AEE A

FE A | | FEEd | HNE 4EE

3 24 =3 v)g =% (ug/m) | (MPP+, M) | (%of control)

A dET - - - 100.00 + 4.70

— S

24 gz |- - 1.0 51.56 + 2.24

zay E 1.0 1o 69.91 + 2.18

al %) - 1.0 1.0 65.19 + 2.87

Nz - 1.0 1.0 68.68 £ 1.78
1:5 1.0 1.0 78.33 + 3.89

=agis 1 - Lo 1.0 80.45 + 4.02
1:0.2 1.0 1.0 78.24 + 3.59
1:5 10 Lo 78.36 £ 2.35

zgau+s 11 1.0 1.0 81.00 + 4.08
1:0.2 1.0 1.0 ]78.31 £ 3.16
1:5 1.0 1.0 78.22 + 2.14

WA +A] 5 1:1 1.0 1.0 79.26 * 3.18
1:0.2 1.0 1.0 77.98 £ 1.91 |

2ok a2 4] | 1T

. 1:1:1 1.0 1.0 1 92.84 + 5.51

a2 BNEY A 2R Egy, 94 2 59 2 F o} EF &
5 TEY AX U AP qF &4 I8 &%
C B0eW AX v9dA Zdd, WA 9 AEY 2 F o4 BF 238
MERsgole) s &4l Wt A2 BT e 5] Aste], ATP
Bag ool AE o AP ] £4ol dd 3% 29E FAGU,

CZARoZ. A7 AAMERA SH-SY5Y MEZZEZ 10% FBS/F TskE 1:1

“

FH
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DMEM/F12 ¥jA|oll FFsked, 37C, 5% BAE7EE(C0;) R 95% 571(02) =AM Hi

oFatolct. 78 The, Aby] Hter M EES 1x10° AE/Le WET 2y ujR| o
&3, A7) <AA G 2ol Az 2oy @ W2 90p o He E3F

N
AN
o,
>
2
w
V
=2
>
)
N
e
I
U
ﬂ
wg
Pl
fof
©O
o
=N
=2
aus
fo

-y
mgg
B
i

i
02
N,
A
2
>
2

ol Azg B2 L AE 9% AL TH FFE EE 4
Az Bdy, B2 2L A5 90% e T FE=S 1 ww/m vEZ A7 A
gsted 4 A 5 vt Wi F, A7) Add <4-1>9 FAY TEE A

a3t mizlewe A

2 2%, &7 [® 22904 dehd ket go] 1A d-4-s s tEel o
9 FEE EZSool B4 2ad GE AL W AP BF £ Zud, u
2 A% 7 908 R F2E Aol o8 NuFE= G 63 WA 69% U2
B Hs 2y 2 AE £ 332, Buv 2 U2 2 328, 94 2
Nz 2% 228 Ao & 78-83% 2 o A7 Jehdon, 2oy, wx
2 Az B3 2EE Aol o9 95.82% = A 2 AFE JERHYTHE 22).
(£ 22)

29y, WX 2 N9 2 F ol TF FEB0) AL AP FF &4 H 3

.
: v

GE A el A Z W ATP

=3 24 =3 g ’%‘—E(ug/mﬂ)‘ (MPP+, mM) . (%of control)

B dEzT - - - 100.00 £ 2.99

A xT - - 1.0 57.13 + 3.17

Y - |1.0 1.0 - L69.28 + 2.37 |
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1) 2] - 1.0 1.0 68.99 + 3.57
A E - 1.0 ' 1.0 68.63 + 2.49
1:5 1.0 1.0 78.44 + 3.44
2oy 1:1 1.0 Lo 179.84 % 3.01
1:0.2 1.0 1.0 78.50 + 2.68
1:5 1.0 1.0 80.93 + 1.25
Boo+AE | 1:1 1.0 1.0 83.56 + 3.15
1:0.2 1.0 1.0 81.43 + 2.36
11:5 1.0 1.0 78.29 + 1.11
w2} 4 A] 5 1:1 1.0 1.0 181.39 + 2.89
1:0.2 1.0 1.0 79.92 + 2.31
2ohy] pu )44 o
. 1: 1 :1 1.0 - 1.0 95.82 + 3.61
. ,
| ) N

43> ANey AE 2dA Eud, Ux 2 Nz 23 ¥ EY F3
B9 @42 (reactive oxygen species, ROS) @A) &3} &% |

Sew A BdoA 29N 9 AE BY 222, 209 L 9x £7
228 WA P A5 EY 222, Buw, U4 2 A5 B 2550 VER
Egole] 7% &4k mWE B44a B et 98 s Yeha
37| gated, 2 7' -TolZREERo A dobElol E(2 7'~

Jdichlorofluoroscein diacetate, DCF-DA)E Abgst) AE W) 24ML: $=8 o

Ashgict.

TAROE, vpex A7 mAZALI BV2 AEFES 105 FBS7E TFE 111
DUEM/F12 WA o] HE3he], 37°C, 5% SAZRA(00,) B 95% E71(0p) ZANA u)
Fatich. 28 T, A7) WRs AEES 1x10° AE/9e) AEE 2YY wjx9

w713, 7] <HAld 2>, <AAld 3>, <HAd 4> F A G 51>l M A2 5

vy 9 Wz 90% oSe EF 2EZE Edy 2 A3 9% JBL EF 2ZE
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Wz " AlE 909 B E3 2B

ol <4-1>9 £AY WS Ag3tel AeHe] AL DL AT 17
&, A7) =Y AZA A7) Ado] <359 WHE S| DCF-DA/H] 2

Aul=e) &2 RS ¢& ABY F, F2E EE SHAES HesA &3 DNSO

2 AUD A 2Pl W) 37w dAE RS Fe MEER T

@, 24 ERTOEE 1 alid) WP+ B AZel Az A& AT =do)

225 EE GHHEL HEsA 2o TS, Avel BUd o= Ros B 9

o AT, 7] [ 231004 JEhd vhe} o] 1-o|d-4-s 2 o] o
A fEQ FIEZSEol B4 Pad mE FYAL WAL 2w, WX D As

2 90% g F2E Aol o8 AV F}sl 144-146% BT b= vl

FEE Al 120~132% 2 o ZH7} Yebtor, Zwa wx 2 Az
=g 228 Aol 98l 108.206 = A9 ARHF A 2 a3E YERAATH

[% 23]
2y, Wz 2 Nz 2 F o £F &2 FAAA(reactive oxygen

species, ROS) 24 ¢+3 &%

kg Az | #2234 | DCF-DA-ROS
53 %A 3 H& = (ug/me) | (MPP+, mdD) | (%of contrpl)
ANz - - ~ l100.00 £ 3.60
=4 U - - 1.0 165.85 = 4.67 |
2oy - 1.0 1.0 146.91 + 5.05
IEE - 1.0 |10 144.44 + 2.97
AE - 1.0 1.0 145.67 + 5.88
2gusm= |15 1.0 1.0 125.01 + 2.39
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1:1 1.0 1.0 124.69 + 2.79
1:0.2 1.0 1.0 112855 + 1.75
1:5 11.0 1.0 122.23 + 1.03
ETg+A & | 11 1.0 1.0 120.82 £ 2.37
1:0.2 1.0 1.0 123.82 + 1.23
B 1:5 1.0 1.0 131.86 + 1.67
ﬁﬂx]%]i 1:1 1.0 1.0 130.99 + 3.78
1:0.2  |1.0 100 11327+ 454
Y1944 Li: 101 1.0 1o 108.20 + 1.90

<A 5> Bud, Ux L Nz e SPY BY FEBY AT ) 559
7} |
<> FUeW AL 2deA Uy, 94 L A5 g EPuY £
2289 nEasac 84 3% &% |
Srieols] Bu, WA 9 Az ook Tule T 2280 Uehy

S ﬁli——z—zalo} 24 I8 Z3E FAs7) Yetol, F0eHy X mddA nE

:rLZﬂZ*oi QA AMZBAEQ SH-SYSY A X % 10% FBS7F X3¢ 1:1
DMEM/F12 ®j#ol) HFstod, 37C, 5% B7k2(C0) 2 95% &7)(02) ZZlA wl
FEATH. 2 TS, A7) MR HEES 1x10° AT/ YEZ BFH wjA
T, Q7] <@ BelA Azd 5w, WR % As chkd EYE 908
2 EF 222 1 u/ml FEZ 47 AYst] 4 AT S WSk W

Al &

F F, Q) APl <4-1>3F FAE PUE Aol HAL) AT ZUS A%
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R4 dzzol Ml 37 Ex a8 AE AE2EE RER TaT .

2 A%, ] (E 24104 ek ke 2ol LAg-sidnecEel o

9 EE ESCeol B4 gAt 2w, W4 @ Ao L1 £F 330

A 93.22% 2 M & AFE YEPHATHE 24)

[E 24)

2oy, Wz g AlE ohekgt 2389 2 FEEY AE AEE F9

s A TEEE AEX BEE

=3 =24 =3 ")&’ 25 (ug/me) | (MPP+, mM) (% of Control)

AN NE2FE |- - - 100 00 + 4.55

LA dzE |- - 1.0 55.24 + 3.74

casrags |10 1.0 1.0 93.22 + 3.9

. 1:1:2 1.0 1.0 84.26 + 2.62

sq 2z 11201 1.0 1.0 85.61 + 2.44
1:2:2 1.0 1.0 86.30 + 5.38
1:1:05 1.0 1.0 84.27 + 4.51
1:05:1 |1.0 1.0 83.72 + 4.65 |
1:05:05 (1.0 1.0 86.88 + 0.42
1:1:3 1.0 1.0 86.78 + 2.71
1:3:1 1.0 1.0 84.87 + 2.92
1:3:3 1.0 1.0 84.06 + 3.25
1:1:0.33 |1.0 1.0 84.50 + 4.83
1:0.33: 1 | 1.0 10 86.16 £ 3.99
1:0.33:0.38 1.0 1.0 83.89 + 4.83
1:1:4 1.0 1.0 87.56 + 2.82
1:4:1 1.0 1.0 84.88 + 3.59
1:4:4 1.0 1.0 85.65 + 5.92
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[1:1:0.2 1.0 110  186.30 + 2.42
1:0.25: 1 1.0 1.0 . 87.99 £ 2.92
'1:0.25:0.25 |1.0 1.0 85.17 + 1.76
1:1:5 1.0 1.0 86.22 *+ 0.82
1:5:1 10 1.0 @.21 + 0.72
1:5:5  [1.0 1.0 86.31 + 2.19
1:1:02 1.0 1.0 84.14 £ 1.81
1:02:1 |1.0 1.0 ©185.20 + 3.02
o »‘ 11 0.2: 0.2 |1.0 10 84.47 + 1.21

« B 3229 Y e, B s(wviwe] 3% 0&e Jehit

52> BEY AX 2o 2w, B 2 A5 Iy EPu £F
FEE AX W ATP §F &4 3% 5%

Bey AT Zdolq 2ud, wWx 2 A5 gad TPue B 22
Zo] MEZE=gole 7% 4o it B aRE Jehex FAs] et

AP BHS Fd] AX W AP 93 ¥l U A= ZRE FAstAr.

TFARoZ, A AAAEQ] SH-SY5Y MEFE 10% FBS7/F Ted 1:1
DMEM/F12 wj =] of oA HEsle], 37T, 5% ©AFA(C0;) 2 95% F71(0) ZANA ul
ok, 2 o, A7) W AEE 1x10° AFE/99) BEE TIA wH )
1, A7) <AA ) 5ol Az Buy, #Wx) 2 A& ok Sgue 90%
E £} FEES 1w/l FEE 347 21310}04 4 A2 <t sigstgint.

Age] 4-1>% FAP PR AREE Bewy AE 2ae A7

shaltt. Od o, 47 =" AN 47 43 <1-3>9 W S
H

ol

ATPE SAHT ¥, FEF £t ZHHAES AgskA & DNS0Z A 23t
Zol Hla F7 T Bay AW AP $Fe AEEE TG T,

Z
&4 HERToEE 1 mMe WPP+ e HPsld AzF Fey AE 29

o F&
B oEE 24Ee s 22 o, 49 598 WEos AP 3% &4
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2 A, 7] (% 251014 LheRd uhe} o) 1—ﬂ11%¥4— #d AEM o ¢
# F=8 nEIZ=gol B4 Zad ©E AE U AP §F £42 S99, 94
2 AFY 111 EF FEE04 94.10% 2 7 2 a9 JEPHYTHE 25).
(£ 25]
2oy, Wz 2 Az kg Tue T 2EE AX AP B &4 =
2T
ke A | frEEd (AE AT EF
=% 24 =3 b gx 5= (ug/nt) | (MPP+, mM) | (% of Control)
AR N2 | - - - 100.00 + 1.73
A HzE |- - 1.0 60.88 + 1.35
s I:1:1 1.0 1.0 94.10 + 3.56
A% 1:1:2 1.0 1.0 85.22 + 1.89
s3t =zy (10211 1.0 1.0 87.47 + 2.61
1:2:2 1.0 1.0 87.00 + 2.18
1:1:05 [1.0 1.0 85.18 + 1.89
1:0.5:1 1.0 1.0 90.22 + 3.96
1:0.5:0.5 |1.0 1.0 86.32 + 2.12
1:1:3 | 1.0 1.0 88.14 + 2.44
1:3:1 1.0 1.0 87.21 + 2.39
1:3:3 1.0 1.0 L87.47 + 1.92
1:1:0.33 [1.0 1.0 ﬁ88_.17 + 2.15
1:0.33: 1 |1.0 1.0 88.24 * 2.59
1:0.33:0.33 1.0 1.0 86.99 + 1.44
1:1:4 1.0 1.0 86.21 + 3.60
1:4:1 L1.o 1.0 84.51 + 0.13
1:4:4 11.0 1.0 86.99 + 1.39
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1:1:0.25 |1.0 1.0 | .87.72 + 4.32
1:0.25:1 |1.0 1.0 85.14 + 1.84
1:0.25:0.25 | 1.0 110 87.45 + 3.44
1:1:5 1.0 1.0 86.29 + 3.92
1:5:1 1.0 |10 84.01 + 1.85
1:5:5 1.0 1.0 87.70 + 1.59
1:1:02 1.0 1.0 87.38 + 2.60
1:0.2:1  |1.0 1.0 87.68 + 3.14
1:0.2:0.2 [1.0 1.0 89.34 + 3.12 |

» BY 2220 B HEL 299 A S (wwiw) ) FF HES UrEME‘r

S-3 F0&Y AE BEA Fuw, 94 L A5 g T %

- F&E9 #AM A (reactive oxygen species, ROS) &4 &3 &%F

Bed AL BdoA 593, B4 2 Az GgF EPue T FE
go] MlEaEgole Jl% &40 BE BHNL WA thetel @5 £RNE e
WEa #@Qlsy] Hste), 2 7 Tl SRR EFEAA TolAHE(2',7'-

~ dichlorof luoroscein diacetate, DCF-DA)E A} &3l AE 4 AL =2 I

Astger. |
2ARoT weA AR u I L BV2 MEFS 10% FBS7} T3H 1:1
DMEM/F12 iAol AE8bo], 37°C, 5% BAIZFA(00;) L 95% 57)(0,) ZANA

gttt 2 T, Ay MU XS 1><1o5 AE/Be] 22 T3 =

M
215, A7) <A o 5ol AZe Tos, wx D A5 chorst Eawe] 90%
Aee TF FEES 1 m/m =2 A7 Ao} 4 Az F s W)
F B A7 A <4-1>9} TLF WL AjLete] e AE 2L A

DCF-DA/H| =¥l A m =9] Hl&= ROS 42 AFT F, &8 Tt THYIES A
stA 3 DNSOE Aeg A4 o] vs) F7 EE AW RS $& WEES
2=

TR, =

ot
o
oX,
fu)
3
SY
o
e
rlr
=
=
lo
=
o
luo]
+
i)
[
)
o
2
Y
PN
rok
<
oy
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T BT @AAELS sk &S o, U9 T4 HRe=

o] I-vlE-4-sdF ety gel ¢
F} Fed vEECdol 84 Zhiol WE AL AL Ediy Wiz 9 AE
9 1:1:1 3 22204 106.23%% 71 2 EHE2 JENATHE 26).
(% 26]

Fad, A 2 Az okt THY EF FEEY 40 2 ¥93 5w

I
i
"
ol
N
)
S
2
>
T
o
v
i
©
N

FE A | 4urgd | DCF-DA-ROS

=3 24 | E3 ug” = (ug/me) | (MPP+, mM) | (% of Control)

A gz |- - - 100,00 & 1.78 |

ey gz |- - 1.0 162.14 + 0.33

sameuay 10101 1.0 1.0 110623 + 1.76

Ns 0 11z 1.0 1.0 112,70 + 2.46

s9 22z (1:2:1 1.0 1.0 114.79 + 1.79
1:2:2 1.0 1.0 [111.66 + 1.73
11505 10 1.0 114.60 + 1.39
1:05:1 |10 1.0 112.24 + 2.03
1:0.5:0.5 |1.0 1.0 T114.84 + 351
1:1:3  |1.0 1.0 112.02 £ 2.65
1:3:1 1.0 1.0  |113.82 % 2.11
1:3:3 1.0 1.0 112.51 + 2.67
1:1:0.33 |1.0 1.0 109.39 + 1.01
1:0.33: 1 |1.0 1.0 115.92 £ 1.73 |
1 :0.33:0.33 1.0 1.0 115.92 + 2.94
T: 1 4 1.0 ' 1.0 ’112.51 + 3.39 |
141 |10 1.0 113.73 + 2.78
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1:4:4 1.0 1.0 113.94 + 2.77
1:1:0.25 |10 1.0 1113.39 + 2.71
1:0.25: 1 1.0 1.0 |112.78 £ 1.79
1:0.25:0.25 | 1.0 1.0 113.77 + 1.86 |
1:1:5 1.0 1.0 110.71 + 2.87
1:5:1 1.0 1.0 113.86 + 2.75
1:5:5  [1.0 1.0 113.28 + 2.86
1:1:0.2 1.0 lio 12+ 111
1:02:1 (1.0 110 |115.85 £ 1.01
1:0.2:0.2 1.0 | 1.0 112.72 + 3.66

FE8e) EF VgL, SV ANAT(ivinD T3 WSS Uedeh

*
(ot
%

AYd 6> Euy, 94 R N5 Lllwww) TF 2EEY ogg FEO| o
e AW &% W7 | |
%-1> B9y, 09X R A5 Lllwww) TH FEES dug x|

w2 g w3 g9

Eoyl, ¥ @ A5 EF 2224 YA, 22 &6 gL B
W

4 2289 2% 4018 10, 30, 50, 70 EX 90% AL o] AEH THS,
FEG B F2BL HPLCE A3 A

3 A, s (E 271004 e uhsk Zo] 2w, WX 2 A% L1
EF 90% olEte 22 EoIA Tl oE, B eUT2Y, Afo]BALEY A, A7 o]

Ede saro] g AA UETHE 27).

(% 27]
2o9, B2 2 A5 LLwiviy) EF 3229 32 §v) oue Fxd w

£ ARAE 2 9 B9
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AZLE SF %)
Nge 5&=(%) - '
Solos [weuzzd |dudolEY | Afo]ALEUA
‘_ .
10 1.2 2.7 -~ 10.0 - Jo.1
30 2.5 2.2 | 0.2 1.0
50 4.2 2.7 0.4 1.8
70 4.4 2.2 0:6 1.5
0 4.9 |42 |11 L7 e

-2> B¢y AX 2ho4 2oy, Wz @ A3 1:1:l(wiww) EF

3289 32 &0 $x2d BE HEI=o} 84 A8 5%

BueHA Bhs, WA 2 S 111 EF e 2529 Jqud 5

Eo mE T FEE0 EIZE=YoL 24 35 AnE FUs) Ao

B AE 2Ll ES=elol 49 AEE FAsl 9% A wwssin
CmARo®, Az AAMES SH-SYSY MEZE 106 FBSYF EHE 1

2
K
o
rly

DMEM/F12 wj=x]o) HZEsla), 37C, 5% %&7}&_@02) 2 95% F71(0;) FZANA wj

Faract. a2 o, AV WEE AEE 1x10° AE/de) dER T3 wH
$713, A7) AAd <5-1>elA Az 2oy, Wz 2 AF 111 2 oge

3 FE2ES 1 g/l BEE 27 HEsld 4 A7
o |

o Ax, 87 [E 281004 vehd vleh o] 1-dE-4-Fd e Eo] 9
A red PlEEEo 24 Fas 59y, A 2 AS 10111 EF 90% ol &

to
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g A lswEd Az AzE
Ade) 249 | olBg $E®) | BE(uw/n0) | OFPH, mD | (% of Control)
I E S - - - 100.00 + 2.05
o4 dzT |- - 1.0 53.73 + 2.39

10 1.0 1.0 88.22 + 1.47
2oy 4+ W= 4|30 1.0 |10 89.85 * 1.55
NE 50 | 1.0 1.0 90.11 + 1.14
(1115 wiwew) |70 1.0  |1.0 92.39 + 1.74

Lgo 1.0 i1'.0 | 05.02 + 2.61 J

<6-3> H{UH AXE E.%Pﬂ/“] Edy, 92 2 A5 LL:l(wiww) EF

 FEES Ug FEo WE AX W AP §F &4 38 5%

Sege Bus, 94 2 A5 L) % 229 o9 %

Eo] G2 BF 2280 njEEEdoly 7% &4 et ¥ ZRHE Yehy
= %

slQlsly] 9ste], ATP A1 #837‘5}04 AL N ATP 39 &4 Y 3E

FARoT, Azt AAMFE SH-SYSY AEFE 10% FBSY} X" 1:1.
DMEM/FlZ A o] WEB, 37T, 56 BATFA(C0) D 95% B7)(0,) EANA W
Fr. 28 o, A wjds AZE 1x10° A E/d Ur g 28 u)x| )

O
Oll
-
o

F7]al, A7) Al <S-1ell N Az %Ehﬂ, W W A l(wiwiw) B

& FZEL 1 g/l FER 27 Ha)ste] 4 A7
Kol

o
i

i

o

o

(

o

off

kit
o

A

il

i°!

o, o

E
mlo
2
.l?_‘.
ol
ol
2
_E
I
r
)
dlo
ox
N
Ho
H
.
=
2,
>
2ef
S
>,
e
2
N
—
w
V
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2 FE4Y. 23, 24 dRFeRE 1 mie) MPPr T X et Az 57
B H

AE Bl FE2E s SYH4ES A5 G e, A7 TG W .

I

O A, §7) [& 29]00A JEbG vk} Zo] 1-wje-4- JﬂéJJEM of 9
3 9 nEZoeol B4 PAE 9% BLe 2EEu2 da 2xd £
FEEINAM 96.45% 2 71 & a3E JEATH(E 29)
[® 29])

®
2oy, WA 2 A% L) £F F229 3% £9 o9 sEo o

2 AL W ATP I &3 35 5T

g A7 - f28d AT U AP
A% 249 | o9g FE@®) | SE(m/mt) | OPPH mD) | (b of Control)
A4 dze - - - 1100.00 + 1.34
D ES N - 1.0 |59.28 % 2.45
T 1.0 1.0 89.31 + 2.33
2oy + Wz 430 1.0 1.0 89.34 + 1.68
NE |80 10 |10 90.14 + 1.47
(1:1:15 wiwiw) 170 1o 1.0 93,81 + 2.50
90 1.0 1.0 |96.45 = 2.41

o e £ FEEo EZ=oly JT & e 4

<6-4> HAEH AE R4 Edy, ¥x € A5 1:1:1 EF daL F
229 Jge o & FAAA(reactive oxygen species, ROS) LA ¢33l &

eyl 2oy, WA 9@ A5 1111 £F ogs 2529 U 55
£

#g UdetleA 887 Jste], 2, 7'-tho] 222 EF 2 A HohAH
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DMEM/F12 wi=]ol HZFsto], 37C, 5% ©AF7F2(C0) B 95% 71(0) =zoA oy

FBAT. 2@ THe, A7) MR AEE 1x10° AE/Le) WES BPA w0
$710, 47) <8Ad) 5ol AZE FuS, WA L AZ L1l EF DL F

-

229 oHe BEo] ME £ 22EL 1 ue/ml FED 47 g 4 A
Sob Wil AT. Wl T, 7] AP <4-1>7 FAF WS A4gste] By
T 298 AR a8 9, 7] A28 AZA 37 4Ed 35>
W SRk} DF-DA/M 2MA v =] B &2 RS FL AFY F, 32F =
RS AYsH %I DN0E AU AN gE2To) vla) 7} £= paE

e WMELE FTHAT. EFH, 94 YrFow

¥ AE Bl 228 wE: FPHELS ﬂ‘a]fs}z] e the, A%

299 Poz RoS WA 9 aRe FAsIc | |
A3k, 37 [E 30)0)4 Uehd whed gol 1-wg-4-sd e Ed o
i fEE DEZSol 84 Al B2, WA 2 A 1111 2F 905 o) He
FEEAA 105.06%2 = 714 & &35 JEMAC(E 30).

3

H

3
BTy, 9B R AR LLNwiwiw) 8 FEEY FE & dEE vk w

E ROS 24 ¢¥3t &%
FE A ‘ FE2 DCF-DA-ROS
99 297 | o9 BE®) | B=(uw/m) | OPPH mD . | (% of Control)
. ! :

AN NE2TE |- - - 100.00 + 1.05
o Wz |- - _— 1.0 161.71 + 1.88

10 1.0 1.0 o ]111.22 + 1.58
Eod o+ 9o . | |

30 1.0 1.0 110.67 £ 2.23
z] + /\11

50 1.0 1.0 108.27 + 2.98
(1:1:1 :

70 1.0 1.0 108.75 + 2.24
Wiwiw)

90 | 1.0 1.0 105.06 + 1.55

<Agd 7> B9y, ¥x @ X3 EF 3B &40 FH ge A¥H &
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5 7} |

<-1> Y AL Bdo4 Bu, 9X 2 A5 BF 2589 324

o] We REZsdcl #4 A% &%
FAEHNA 2oy, WA 2% A

FAROT, Ak MAME SH-SY5Y MEFE 106 FBS7 ETIE 1:1
DMEM/F12 iAo HE5ke}, 37°C, 5% BAZFA(00,) 2 95% F7)(0,) ZA|A Hl
Xttt 18 e, Ay wikst AT E 1x10° AE/de dxz 283 vz

A A=
$713, 47 AN 59 Wges 2oy, WA 9 s TF

F589 328
W2 2 90% olee, 90% WEEe EE 90% BEeE "5}04 Az &3 FEE25 1
u/nl FEE 247 Aol 4 AT B WA Y F, 7 A <41

3 5% WP Agstd Bewe) AX 2e ARSt. 2 e, 4]

£ AN 27 AYdl <1-1>9] WEE FHsa BAAL AbE-sl Ao A

of
ot

ST

o
o B8 F7F B #ad AX ASES HEEE TIY. B, 24 Y=
g

o,

2= 1 oMo WPP+ WHE AHElsto] AxF ARl AE Bl 55 EE ¥
Zl

A ¥ g, 479 TIH PR AN hRId H§ 7}

kR

2 A3, 8] [ 311e1A Hebd whet ol 1-dd-4-wd A dE o 9

o 4R mEEEol ¥4 dat 2, WA L Az EY 9 o9 32

5239, 9 3 Az Y FEEY FEEUA e EF FEE2Y AL ASE

o2l
k& X
FUE3Z ME AEE
iﬁ_Q._uH z=
TE 6 S T _ P+, % f 1
e 2244 %% (ug/m) (MP mM) | (% of Control)
2 55 (%) |
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B iz - - - 100.00 + 1.22
84 W2 |- o L0 55.29 =+ 1.06j
5 1.0 1.0 ©(87.80 * 2.83
Zo+BA+A 5 | 90% o BE 1.0 11.0 93.09 + 1.52
(1:1:15 wewsw) | 90% HEHe 1.0 1.0 87.15 + 1.36
| 90% ¥ES 1.0 1.0 [89.76 + 2.95

| g ued AZ U004 BUY, 94 9 A5 TF #8289 388
ol e AE W) AP B3 &4 58 &%

SeEe B, N4 % A5 £F F259 238000 BE £ 3
220 EEEole 75 &40 teted 3% &FE Yrhiex s At
of, AP R4g Fdsto] AT ) AP FF &40 P 9= 13 B

FAHOE, A7 NAAEY SH-SYSY AEFE 108 FBS7F EFH 1
DUEM/F12 Wj<lo] HEso], 37C, 58 WAIFA(C0) D 95% B0y =
Fspoich. 27 T, A7) MR AEE 1x10° AF/PY YER TPF WA

$73, A7) <A oA AzE BaT, WA L ANz Y 2389 224

mo] WE &3 222 1 g/l FEE 2tz st 4 A7 ¢t wjeksiadt),
WoF T, Al A <4-1>7 TLE WS ALLske] wawe] HE 2dL A

Fadnt. ¥ g, 47 FER AZolM A7) A8d <1-3>9 WHe T

AEZW ATPE SH3 T, F58 £ SRS AskA &5 DUsoE As A
4 izl s b Ev Za® AXW AP §Re WEgR TaqT £,

2 AT, §7) [E 320004 JEhd wieh o) 1-Wg-4-sldn @l o
A fEd vlEIcol 84 Pat 2w, uWA 9 A5 EF 9% IDE 2F
2ol 95.900 2 714 2 BHE JEHRACHE 32).
% 32]
2oy, WA 9 AE EF F229 F24v0 ME AT ) AP §F &4 3

N
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S
| _
L%% A g
— THEd AW ATP
o T | |
A EAY = (ug/mb) | (MPP+, mM) | (% of- Control)
L 2 55 (%) :
A dxzT - - - 100.00 + 1.78
4 ET - - 1.0 _ 54.10 + 1.69
B = 1.0 1.0 [89.21 + 2.34
2og+i )+ 5 | 90% o ek 1.0 1.0 i95.90 + 3.64
(1:1:1; wiwiw) 90% =wH¥e | 1.0 ‘1.0 |90‘.87 + 1.86 |
| » -
» 90% Heh< |1,.o 1.0 188.97 + 1.78

<-3> By AE 2ddA Euy, 94 2 A5 Y FEEY FE4
ujo] w& FAAtA(reactive oxygen species, ROS) &4 ¢4l &%
C sSnedd 2oy, uR 9 s £F 222 23400 e £33
20| MEZEYolY 75 4o mE TP B dsto 98 adE o
BER 8] e, 2,7 -t ER2ER o2 ol HE(2,7 -
dichlorofluoroscein diacetate, DCF—DA)% ALgEte] AE O BHANLE SEES G
I | | | |

TAHO=Z, F’]——Cr’- 73 ol Al oA £ BV2 H]E £ 10% FBS7} =34 1:1
DMEM/F12 uj=] ol Z;‘%—s}oq, 37°C, 5% BAZLA(C0,) D 95% F71(0;) ZANA W

Faroich. 2 o, A7) MdE AEE 1x10° AE/d9] AR 2EH wA

go
)
3
o
)
TA)
>,
>
2
(@3]
\
2
R
24
ot
1
AV
o
Z
N
g
>
fol
(et
ot
e
- m,lN,
i
fo
e
e
ofo

17 9k NSOE AYe 44 tETol ws F7h £ 448 RS ¥ WREE
Eat

TR, B, 54 fEToRs 1] WPt & A Az 2
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H

A Bd 28 wt YA AUs e o, A% §UT PHe
S

vlo} zo] 1-dWe-4-gHd gt Ee 9

A s
A fEd MEIZceol B4 gat Fud, ¥X L NZ EF o0b TS FF

IE 3] |
CEgy), X 2 AE 2 FEEY FEEd gE 24404 2 93 5T
g A g :
— , fr2Ed | DCF-DA-ROS
5‘1‘“;] %%l“g - ZI:%%UH e == (ug/ml) (MPP+:, mM) | (% of Control)
R =M |
A =T - - - 100.00 * 5.55
DR ESS - - 1.0 |161.78 + 7.06
E 1.0 - |10 | 112.71 £ 3.28
BouimAA)E | 00% &S [ 1.0 1.0 106.82 + 2.22
(1:1:1; wiwiw) | 90% wlEghe 1.0 1.0 110.45 + 1.46
00% FEE - | 1.0 1.0 109.47 + 2.79

- BJ7taet7] s, A7 Al E(human neuroblastoma cell)oﬂfﬂ nE3Z=glo} AT

<Agd & Zad, WA L Nxd Y FEEY AT 2597} |
<> 293, B3 L N5 E£F 3HEY dEasdol ¥4 AN
2wl Suw, WA % AEe TF FEE0) YeiE ATY A5

O

(biogenesis)®] WEHQ EAAQ TRAM, H2AX 5o WAFZ S 928 3L F
Wao] Belatgith | |
TAAoZ, Azr AAMEI SH-SYSY MEFE 10% FBS/F TP 101
DMEM/F12 iAol F3ked, 37C, 5% BA7hs (C0) R 95% 371(0) £A W
Fatedth. I8 o, A7) YT AEE 1x10° AE/99 2ERE FEF A
713, A7) AN <5-1>0 M AR Edd], W2 g Ao 90% oleE F
1:1:1 ¥ g SAAZEL 1.0 ug/mle FEE * 1\1]6}04 ANZE g &0

Ol

o
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o} 1% A -}'“Eé‘:“l’bl‘ =g, 28t /‘ﬂii—rlﬂ AE Smad e s3] gx

s
P
o
A
Oozl‘
SL
£2
3
=
H
L
%
B

O

>.
ﬂ_'
ot
)
ﬂ
[\
ﬂ

we
<
ﬂ
o
<
S
—
5
=
e
1o
re
r b
b

(T308 2 S473), TH, TFAM 2 H2AX ©heide] 23 F£2& st ¢d 9 vlu

48 gz eudzE g-de(Boactind AHEANT. A YxFos 33

o

22 AYsA £ DSOS APsdn, 4 WETOZE 0.5 mM MPP+THe A
2

3\_«‘

o MEZSE ol &4 UL 2ETL AP ¥ AT RYOE 3

52
ne

3 A%, 87 [E 341014 dehd vish gol 2w, WA ¥ Azel 908
e F2EL 1.0 mg/ml AYHPL W, SAT (Y705) ©Be] Q45 AKT W
WA o] QlAbSH(T308 2 S473), TH, TFAM 2 H2AX ©ime] whd $Fo] 3 o=
TH FAE FEL 2 3E3UTHE 34).

(£ 34]
2aw, ux Q Nse) TF 3229 nezcol 24 BW faxe vud

)

dd £ 8l
B fuEl s |
g 249 B (ug/ml) | pSTAT(5727)/ 8 -act in
| (MPP+, 0.5 mM)
AN Nz . - 100.00 & 2.04
+4 =z - 30 - 195,24 + 5.27
234 44 5
1 30 106.82 + 2.98
(1:1:1, w:w:w)
| | | +2Ed Tk -
Ae EAW 5= (ug/ml) . DSTAT(Y705)/ B -act in
(MPP+, 0.5 mM) :
AN =T - - 100.00 + 3.18
o UzE . 30 7.41 + 0.91
2G93 +A 5
1 30 42.54 + 5.33
(1:111, WiWIW)
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] rEEd &= |
A 4 &= (ug/ml) STAT3/ B -act in
| (MPP+, 0.5 mil) | |
A gz - - 100.00 + 2.86
=4 =T - 30 101.27 £ 4.05
Eoh+uil x4 & -
1 30 99.39 + 2.02
(1:1:1, w:w:w)
] | - friEed = O
A 47 &5 (ug/mb) PAKT(1308)/ B -actin
(MPP+, 0.5 mM)
34 2T - - 100.00 + 3.08
9 Yz - 30 10.45 + 0.82
o+l x|+ & |
1 30 98.42 + 3.07
(1:1:1, wiw:w)
| FeEd BE
Ay 229 T%(ug/ml) PAKT(S473)/B -act in
' (MPP+, 0.5 mM) | :
A4 iz - - 100,00 £ 2.10°
w4 dx=T - 30 8.13 £ 0.72
SR+ 5
- 1 30 95.32 + 3.09
(1:1:1, wiwiw) .
| THEd F&
Ag 44 S5 (pg/ml) AKT1/B-actin
(MPP+, 0.5 mM) o
A iz - - 100.00 = 2.06
4 HxT - 30 96.21 + 3.07
Ee N E R -
S 1 30 99.41 + 2.02
(1:1:1, wiw:w)
i TEEd =
A B4 5 (ug/ml) TH/B -actin
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AN gz - - '1100.00 + 3.06
=4 2T - 30 9.28 + 1.01
EGy+W R +A] & S
1 30 97.38 + 4.37
(1:1:1, wiw:w)
i isd 7=
Ay 5449 TE v TFAM/ B -act in
. (MPP+, 0.5 mM)
A4 =z - - 100.00 £ 2.97
&4 &L - ‘ 30 | 15.83 + 2.12
EG+ MR +A] 5 S :
1 130 97.21 + 3.05
(1:1:1, wiw:w)
) FEEd F= .
Ag =49 FE(pg/me) . H2AX/ B -actin
‘ (MPP+, 0.5 mM)
AN A= : - - R 100.00 £+ 3.07
=4 a2 - |30 4.11 £ 0.72
2ol +9 244 & | | | -
1 30 89.32 + 2.73

(1:1:1, wiw:w)

@2 29y, 94 % A59 EY 2389 2%A 2242 oA $24

-
2
)
lo
bt
oy
>
>
o
2
AN
R
[\]
V
o
ot
e
(o
o
r'E
il
S
>
oo
ol
o
2
w2
=
w2
—
(@]
—
=
Hd
ot

W gt & AXA AEGAE 2390, 28 tg, A% 2EH2E FEF
=

RT-PCRS S alte] GrRP7S 2
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7 [E 35] 2 [E 361004 Lebd vhe} o] Bum), wx o
5 Az 90% e FZEL 1.0 pg/mt A AL W A2TH 2EHAI S5
AN AR 2Ed2 wA GREZS D MBPIp SRS Bd 272 RYrE
o7 3&es aHE YERIJACHE 35 2 X 36).
(£ 35] | -
ARG ) 2EA AEAAT GER AN Bu, ux 9 Az g
10 F&E9 GRP7S iRVAS 2E FF 9 |

o A - e | |
' ' ' GRP78/18S mRNA
Ag B2 5= (ug/me) | (BAI7H, pg/ml)
A4 2T - | - | 2.01 + 0.04
4 dzT - 0.5 100.0 + 3.05
El:/_‘rrq+ﬂ_l,4x]+/\]§1:1:1 ' : |
L 1 0.5 3.12 + 0.02
(wiwiw) THFFEE :
[E 36] |
AT ] AFA AEG2TL FEE A TA B :L], Wz @ A]F o T

g A o Iswea

XBP1P/18S mRNA
g 34 =T (ug/me) | (BAIZFD, pg/ml) |
Y iz - |- 3.46 £ 0.03
4 dzT - 0.5 100.0 + 2.79

1 0.5 2.98 £ 0.01

15 3> 509, 94 2 Az9 Y 228 Y93 ¥ U &5
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2 wne 2oy, 84 2 A5 TY 2280 93 o] dat] 52
a3hg dehleA HAsy] Pake}, ags Griess) PHE FHsk] AL 8
o &A= o}ﬁﬂ"ﬁ(nitrite)/é]_’?_?é(nitrate)(NOx)Q]‘ FEE 2o,
2", 7' -To)| ER2ZEFQ Z A HolAMH o E (2',7'—dichlorof1uorocein diacetate,
DCF-DA)E AH&3te] AIZ W 442 58 FAsAT.

X
¥ 95U AR 39 e, Y] 930se] A= AL WY

il
F
n
QL
rr

2

>

g wiA] 100 wE F53, 5% =ddolv = (sulfanilamide
(hydrochloric acid) 2 2% YZedl€#lc]o}yl(naphthylethylenediamine) & 4
2 %% 282 A% (Griess reagent) 100 (S A7) 58 W] A8 o,
oA 30 B S WAt wgETh WS F, 540 mold A4} slo|aE

Z# ol E 2t 7](EISA microplate reader; Versamax A}, ©]Z)E Algstd FTHE

g 24390, 238 FPEE st A W Astdre FEE AN 9
% %2 74 =AM (Standard calibration curves)% o}A A EE (sodium nitrite)
= o8t BY MR w28 SASY A, A7) el =l
AMEo] 1 uM DCF-DA 2 0.05 pM H]2¥) 0] = (bisbenzimide, Hoechst 33342)%

A st 37ColA 1 Al F MR, A4 & DCF-DAS &3 A7)|E 485
nm/535 nmol| A, ¥l 2Rl =9] &3 A7 E 335 nm/460 nmolA] =A% ©kS, DCF-
DMSOE %)

A YERFOEE 100 ng/ml e LPS”P—% el GFHbeS sl FEES A
g3tA g2 o, 47 I3 o2 AglAA e A4 an 2 4L
T A4 2735 Ao

2 2%, a7] [ 7004 erd vk Pol, Buw), W B Aze] &
3 FEEL2 LPSol 23 NO9) A S a3A 7= 232 YEMJATHE 37). T
317] [E 381014 Jehd uie} Zol, dFwg @ 2Ed2d o WAISH: DCF-
DA ¥4 ROSS) FEE @EA7E EHE YERAATHE 38).

By Wz 2 Az £ 2E2EY MFAA(nitric oxide, NO) ¥&E ZA &
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S
ETEE

‘ &3 22 (LPS, ng/ml) | NO(mM)
e 2449 &= (ug/ml)
34 =T - |- | 46.79 + 3.45
o4 =T - 100 20032 + 10.24
BRIt S
1:1:1 (wiwew) B3 1 100 | 42.67 + 2.09
o ]

(£ 381

gy, 92 g Ago TR FE5E9 S (reactive oxgen species, ROS) &

o A7) { DCF-DA-ROS
2 =2 (LPS, ng/ml)
Ad =849 = (ug/ml) - (% of control)
A Q2T - - . 100.24 + 6.79
=8 d= - "1 100 [ 134.09 £ 19.13
Edu4m+A] 510101 |
1 100

115.83 % 8.09J

<A o Bod, B4 L A5 BF 2289 44 ) B0eY AT &S
91> &Y $E 2d9 A2 WP-FE B0y whex g
B owwe) 2oy Wz 9 A5 T 2280 AA oA HeFol

o
g3 A8 &3E dehieA sl A8, = 1o dehd nhel go] sRey
. |

THAHoR, 8 FF] C57BL/6 Al #R whA(AF 19 WA 22 9)& ©F
o, Folf2El(F)AT2 T8 AMSHAA 1 FY o) Algste] #7d HEA
Atk AL Feh, 22+2C9 AU 2%, 53+3%9 §& % AFAHA 12 AL Y

Z719) BANA B3 A AREA HAHES S % F, vie2E

(o)



10

15

20

25

WO 2016/043517 » . 66 ' PCT/KR2015/009717

Zow Wrm, 47) AAld <51l Az 29w, w2 2 AE
EL 3% HPNC 8ol =}, vl A

ulgl 4 F 5
o] 90% ANEE FF

r
it
T
o
1o,
nﬁ
AL
HJ

Z 1kg 91, 3 EE 10mgez % 1 Oé 0} 1 9 13 3+ FHA(per oral,
p.o)BHATH. AE Nz sAARE A& 5Y Sk Z7e) AT B 3 A FoE,
o~ AFE 1 kg F 30 mgd 1-vE-4-9d-1,2,3,6-H Egsto| =2 (1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine, MPIP)& % 5 4 &% =74 Foq
(intraperitoneal, i.p.)dtd W&y &8 22L& Xﬂ?ﬁﬁ}%it‘r. A dExTe

’ o

b HPHCE o~ )% 1 kg

=

£ FEEL XTFIA & 3

ol

2

&, WPIPE ¥ 3Helx) %t PBSE B7 Fosioich.
<02 WIP-4 5 BH0&Y veandod e Sy, ¥4 % A5 £F
22589 9% YL (motor coordination) MAH &%
wje] 2oy, WA @ Az EF FEE0 A Ul FxieHo]
W g &242 Jehex #Asy] g8, £F F322 Roqda Az

WPIP-fr = &8 vpe=RdolA 35 AP (Pole test, Rotarod test)s T
= |

FARoR, 47 A 8-1olA HUey vperrde Az F, 14
d o] 7] SERAS 8 m HZF 2 55 ¥oIF e £ Edo] AH
50 458 2R FUk. a7 ok, 30 2 AR vhe2rt 9 ofRFo

2 olE3 = A28FE AL EAslA olF ZolHE A ZH(time to turn, T-

Cturn) &2 7‘&915}95151, A3 g mdsted 28HE A SAHsA o

£ &% g4 Al7H(locomotion act1v1ty time, T-LA)O. 2 A& ct. T3k rpm =

o] sbad AulF AY FAE BLE AT T2 2@TL T, Folx 7|7}

A geE A7 Latency to fal)g SAsAT. A4 dRFoze 389 HPICY
Sol(vehicle)E AT A4 01928 A8aQn, o4 HEFoRE vherd
A% 1 kg & 30 ng) WIPE 5 5 9 §< E4Fo(i.p.)sle EF 522 A
Aot R 2L o sol, P79k $UT WPOE Pole testd F

turn®} T-LA A1Z+&, Rotarod testE T8 BojX=d Al Albe SAsAH.

a-AR, 7] (8 391 E & 40]0A vepd vhel o] &uiE At A
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¥ ks 4 dxEdl N, WPIP B¢ TR 84 dETANT BANA
Z7ke T-turn 2 T-LAZ U wd, 2o @Wx 2 X359 005 Ee 2EE
2 Rolg ey ppeATdE T-turn 2 T-LA7F ZASAT (E 39 2 ¥
10). ®% 87) [E 411614 Yehd uke} o] Rotarod test ATIME A4 oz
28 SAYETAAE BojX e ¥ A= Algte] @A
L 29m, wx P Ao opolehe 2EES Foid e b
9 ABUANE ZA0T. ol ael AR NUEW SheAEddN Euw WA
R AlZY 90% NEtE FEE o BF5 2HH(coordination)o] 3Es}3ich
(¥ 39 WA X 41).

[® 39]

WIP-# = o1& vheamde de Sus, 92 B 5o ¢ 3389 &

!

gt
=2
=
é.l*:"a
i
tlo

obAlE AZH(T-turn) #H& &%

SEE |

iy e YR AT e
Hel B4 TEE TN b, meikg e, i) |

: (mg/kg") ' v

A Y22 - | - 1.96 + 0.17
&4 T - 30 , 14,79 £ 0.41
T C I 130 | 4.06 £ 0.36
L1 1(wiwiw) 13 30 | 3.74 + 0.42
Y 328 10 30 2.84 + 0.19
* FolFe TERD ve29 AF 1 kg B ﬂﬂﬂ—‘é EEdFEEY FF(ug)=
Erait}
[E 40]

A€

T-turn(s)

=
g EAY 228 2oz | (MPTP, mg/kg 5x, ip)
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(mg/kg™)
BN HzT - - |4.63 £ 0.37
4 dET - 30 8.27 £ 0.18
Eohu]+l R+ A] & 1 30 7.93 £ 0.63
1:1:1(w:wiw) 3 30 7.27 £ 0.27
=8 FE= 10 30 6.43 + 0.44
» RS SE2RE vl9so) AF 1k ¥ AYHE EFEEE AL Y
Epdich
[£ 41])
WIP-4E & vheamde] g 293, ¥4 L Ase) £ 3529 3
5 oA = d 2= Azt (Laten.cy .to fall) 27} &%
s A
— Ta=d 4% Latency to
Ag E29 ';]L—%% ol (MPTP, mg/kg 5x, ip) | fall(s)
(mg/kg") ’
3% tﬂé—& - - 211.03 + 4.69
24 xR - 30 99.87 + 32.47
EOI4m R 4] 5 1 30 153.34 + 27.13
11 1(wiwew) 3 30 187.06 + 24.94
= FE= 10 30 181.76 + 19.81
« Bojzre 22Rd nlesd AF 1k T AAPE EFFEEY %) e
Ehdi T}
9% 2ud, 92 L N9 EF 2829 44 ) =39 AFAT B
10 & &% |
2 oude 29w, w2 AEY BF FEEel 44 A BUeHol
g A8 &35 JehleA A3 Y3, 7 FEES FA3tn Axg
WIP-F % & vheamde] Y228 580 HEA(striatun, SD 2 Z
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Z(substantia nigra, SN)9 Z=u}9l A AMXo] 3 RIEAS galaict.
FAFoR, 47 A <8-204 FF ANFL FEF vles 2l F
g™ (zoletil) 50 mg/kg FHFE SHFASIA vl H&, 4% TSE
‘ BRI HE AEHUG. AEW A= 4 e}
ZEddstol= oAl ¥ A g, 4TAA 30% =3 E=(sucrose) Aol
Zbetegks w7dA] "7t WEsilt. 3§, AL #AFA Hd7|(cryostat
microtome; AF™: (M3000, Leica A}, HH)E ARty W& = =2 30 m
24 AH(coronal section) o2 ARG F, T MY, LA S ;pBSA A
Fgool wok aCA naddn. BUY 2Ue A &9 ol e, P 2
AHY T, 15 ¥ 5L 16 FIHFLU0)E EYHE PBSE A} 240 &
A &h= J%JE} Z(peroxidase) & AASAT. 2 oF, F-EHEL shol=
EA A & Xﬂ(antl—Tyrosme hydroxylase antibody, anti-TH; 1:2000 3|4, E7]
719; Millipore A}, U]%)E 1.3 FA2 Adstd sl wed T, 2 A
A2 voEsE F-E7 Ig6 A (biotinylated anti-rabbit IgG antibody)E
Agg F 90 & T ARAA w3Egith. ¥ 5, "EAHQ ABC J|E
(Vectastain ABC kit; Vector Laboratories AL, Bl ol EgE e olHd-H]
2" B3 g9 (avidin-biotin complex solution) e Heste 1 Az Fot W
%, tlobe] AW (Dianinobenzidine) & ol 3ol s Enhyl AR
(dopamine cell) E3¥ a3+ d}.iﬂ(stri'a‘tum,‘ ST)AAM JEAzE FAHI &, =
oA El2 A E}OIE%AIE}ZJ](Tyrosine‘hydrqulase, HE UrE]rlH

58 AZs FANAG. A YEFozt SuE AP AL 1$2E AL

1m

-

rlr
o
2,
2
=
H
o

A, A dxTleEe vhesd AF 1 kg T30 ngd) WPTPE F 5 4 B

A eA B £ EH%QE 3H3i.
Bhd whe} go] % 9, ¥4 L A5 oy
EES o #7129 58 2de] MEA(striatun, ST) WA QA TH
55 JEHOE Prstel, B0y AFAEY BE EIE bl
ATk, s, 317] [E 43]914 vpebd vk Zo] ZZ(substantia nigra, SN)ellA]
X

93, W4 2 Az oge 222 ot W Folze] dEgoz

I
Y
&
p'L
N
[:l:l
o
N
2
X
£

=
o2

>~
;
ke
\d
N

o|N
\I
N
ot

32
_\1
sy
(N}
N2
%3]
W
(JS)
N’
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(% 42] |
WIP-f % H0& vleandel g Zu9), WA R Aze) T 3529 A

ZA(ST) W THe| FE= F7F &%

I
g A -

: — = FAF Optical density

_ FEE FA¥ :
g 249 ' (MPTP, mg/kg 5x, ip) | (% of control)
(mg/kg")
B4 gz - - ' ~ 1100.00% 4.33
4 dzE |- 130 43.48 + 4.02
Eohu+Wl 24X & 1 : 30 52.70 £ 2.39
1:1:1(wiwew) 3 30 66.45 £ 5.23
TR FEE 10 s 72.00 * 4.21
* FAFE FERY vhe2d AF 1kg T AYHE EFFEEY AF() & Y
EhdiTH
(£ 43) .

WPTP-#= S0 EH vhe2mde] dig Sdw, U 2 Az T F£89 5

g 4 | -
FHEED BAH TH-positive cell
(222 =oje |
Az 2249 : (MPTP, mg/kg 5x, ip) | (% of control)
(mg/kg") .
4z - - 1100.00 £ 2.99
S gz - 30 L 152.83 + 6.42
EZoa4ilx+A)E |1 30 .’ 62.27 £ 2.78
A1l 1wiw:w) 3 T 30 | 73.20 £ 3.93
F%J FEE 10 30 85.14 + 4.69

FE TEEYD v AT 1kg G AYHE TFFEEY AF )< Y
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FARoE A7) APl 8-2H FF APE TEF vhex BN o

& HEsto] AxASDE 2ot A3H8 F, Perchloric acid (Signa)g 73
| FEETY. v5E FE9¢ A=vETYY 2oL
A =T e SARYUT. A BERTOEE SUIE AUD A PeaE A}
=4 HEToRE vhe2] AT 1kg B 30 mgS) WIPE 5 5 4 5%

M
BARC(i.p)3T B 32EL A @ 2 UAo 9.

3 A3, 7] [ 441904 e vle} o] Egiy, wix] @ X & 9] ok
< FEEL FY9% e 55 2de o o) 34 APV, Eoy,
WA L A5 e FEEL QAL o $AA U= 2o]2 RHoly =v}a)
ATk (F 44). |
[ 44)

WPIP-f= s1ey hesnde B Suy, WX @ Az B 2329 =

sl o Sl

okE A g _

, T2 TEEE FoAF | Dopamine content

) FEE F9% . ’ |

g B2 (MPTP, mg/kg 5x, ip) | (% of control)
(mg/kg™)

B gz |- - | 100.02 + 7.69

A gz - 30 134.16 + 4.77

SgumAiAE | L 0 49.87 + 3.86

11 1(wiwiw) 3 | J?)o | | 53.77 + 2.09

=g F2E 10 |30 57.02 + 2.76

* FAHFE FERY ne2o AT 1k F AdHE EFFEE9 AF(mg) S U

ehich
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95 ZUd, WX R N5 TF F2EQ AA 0 T, FE2swl,
A& JzagA &4 U 35 5% |

owde) Suw, wx % A5 TR FEE0 AN WA BnEol
e s wdeE JehEx A 98, EF FEEL Fosn Az
| 299 HzHoA T R FEZ=go} vpA N9 &

O A
o
e wE 5, 2 Y AR/ oA Akl DHA9) A FEL

TARR, 47 AP <8-3>9 W& FHsto] A (substantia nigra,
SN), A=A (corpus striatum, ST) S & (cerebellum) BHE F53ko, 0]3%%1
B Y 23 gude F54 0%, g2 20 Sl TH L NDY
d 52, 2 Aktl gude] Aabsh(S473 2 T308) FEE BAsGT wHY W
£ % ux d¥dZ = B-A"(B-actin) g AU, YA dRTFoRE &
e A AR o2 AlREUT )
30 mge] MPTPE ¥ 5 4 B¢ HAFA>G.p)eL EF FEEL AYsA &2 ¢
g Wgew & |

7 Ash, #7] [E 45) WA [E 47104 vhebd whsh o] by, wx)
2 AE 905 AL 2EEL 10 ng/kgd) FAFLR FoAY %E_%‘Ql REL
£4 2 2% 2HdA TH 2 N9 Bude] 2d FFo] A 2T FAIE 5
Fo2 3EHYOH, Aktl BB QS FA FF $£FOE HEFUHE 45

O

WA & 47).
(& 45]
WIP-fE &Y whesnd g Sus, WA L Az EF 3289 A4

k<2
AW A TH, vEZ=gol, A& AZAGA Ao e 38 a5
' T
|

i ) _lemzg =oyz pAkt (T308)/8 -

g 2249 = TN e, mg/kg 5x, ip) | actin.

(mg/kg)
AR 2T ~ - 100.00 + 1.31 |
=4 Y 30 : 5.65 + 0.97 '

FN
¥




(MPTP, mg/kg 5x,

|

WO 2016/043517 73 PCT/KR2015/009717
%\;/__}:L]wﬂx“}\]i 30 [67.43 + 4.62
1:1:1(wiw:w) 30 171.07 + 3.99
=g FEE 30 79.03 + 3.12

F+HEd Fo% pAkt (5473)/8 -
A2 24 ,
(MPTP, mg/kg 5x, actin
AN =Tt - 100.00 + 1.82
244 &L 30 T2;9o + 0.37
R FRC PANOAL 30 72.74 + 6.81
1:1:1(wiwiw) 30 83.62 + 2.95
- . 5 = = |
TH FEE2 30 87.78 * 4.12
wEd Fojg »
A 49 . Akt/B -actin
(MPTP, mg/kg 5x,
A = - - 100.00 + 2.95
o4 Yz 30 '|101.f94' + 1.17

I+l X +A] & 30 T103.71 + 3.95
Li1:1(w:iw:w) 130 97.34 *+ 2.60
23 F=2E 30 97.82 + 3.78

Fe2d TP |
He EEY TH/ B -actin
(MPTP, mg/kg 5x, .
AN dz=T - 100.00 + 1.25
1
i
& dxT 30 |3.79 + 0.06
Eohu)+9) 2)+A] 5. 30 76.62 £ 5.65
1
1:1: 1 (wiw:w) 30 L88.76 + 5.57
= FEE 30 {80.27 + 4.96
#eE FAF | -
g E49 ND9/ B -actin
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AN dE=T - - 100.00 + 2.81
e ET - 30 6.17 + 0.57
B2oa+ullA+a]35 |1 30 83.42 + 2.53
1:1: 1 wiw:w) 3 30 86.03 + 2.78
= FEE }(10 30 87.71 + 3.76
[E 46)

WPIP-$5 #7159 oleawdd gat 2oy, U4 g A5 Tg 3529 4

A W AzAS TH, nEE=do}, Adad AZAGA &4 dgl 358 8%

"

*g Ae o |

| — FE TP pAkt (T308)/ 8-
ZZ2E RdF . ,

A 2449 (MPTP, mg/kg 5x, ip) actin
(mg/kg)

A4 =T - - 100.00+ 3.73

=4 = - 30 8.82 + 0.41

2o+ 4a]E |1 30 76.83 £ 3.96

1:1:1(wiw:w) 3 30 88.86+ 4.94

=% F=E 10 30 82.53 + 7.71

] 228 5o |40l 5o phkt (5473)/ B -

g B2H .
(mg/kg) (MPTP, mg/kg 5x, ip) | actin

AL = - - 100.00 + 3.97

44 zxT - 30 6.05 + 1.03

2o+ s |1 30 72.53 £ 5.71

1:1:1(wiwiw) 3 30 186.77 + 2.65 |

=% FEE 10 30 96.18 + 6.11 I
228 FoiF |28 Fo .

e B2 : ‘ Akt/ B -actin
(mg/kg) (MPTP, mg/kg 5x, ip) |

g 2T - - 100.00 £ 2.11
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75
oA frz - 30 101.34 + 4.14
E2oa+wj+a) s |1 30 96.35 £ 6.44
1:1: 1 wiwiw) 3 30 104.85 + 2.94
= FE£E 10 30 103.51 + 3.91
FEE 59 | 4222 Eo
Ag 249 ' TH/B-actin
(mg/kg) (MPTP, mg/kg 5x, ip)
A Y= - - 100.00 + 2.61
=4 HERTL - 30 5.41 + 1.72
2oymaias |1 30 87.02 * 5.97
1:1:1(w:iw:w) 3 30 93.53 + 2.59
=% F== 10 30- 92.79 + 5.41
FEE FoF TEER FAH
g 544 ND9/ B -actin
(mg/kg) (MPTP, mg/kg 5x, ip) :
AN 2T - - 100.00 + 4.88
=4 WERT - 30 5.03 = 0.74
2oy 4a s |1 30 179.33 £ 1.18°
1:1: 10w w:w) 3 30 86.85+ 2.63
=% F=E 10 30 92.31 + 3.68
[E 47]
MWPIP-+&= 7 &W vpeanmdo g3 gy, WA D AjZo B3 2229 A4
AW 2¥e T, ESEe}, ded AsADA &4 g 2 5%
g el | |
%‘ﬂa‘%@_ Fo= pAkt (T308)/ 8 -
38 RO | |
e E49 N e (MPTP, mg/kg 5x, ip) | actin
(mg/kg)
AN Iz - - 100.00% 3.73
=4 YR T - 30 8.82 + 0.41
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2opnlR+AE |1 130 T76.83 + 3.9 i
[ 1:1:1(wiwsw) 3 .30 .88.86i 4.94 '
=g FE= 10 30 I82.53 + 7.71
_ 222 Rz 4283 oY pdkt (5473)/ B -
A2 249 _
(mg/kg) (MPTP, mg/kg 5x. ip) | actin
AN =T - - |1oo.oo + 3.97
&g =+ - 30 ‘J6.05 + 1.03
2oig4mz4A]s |1 30 ’72.53 + 5.71
1i1:1(wiw:w) 3 30 L86;77 + 2.65
s e T -
X FES 10 130 L96.18 + 6.11
222 Fd3| 4283 FqY ,
e 22449 ' Akt/B -actin
| (mg/kg) (MPTP, mg/kg 5x, ip) - |
B EY - - 100.00 + 2.11
f ; '
[%*é o= 7 - 30 101.34 + 4.14
'%11:_]-,\'1:]+lﬂ_l11x]+/\]§ 1 130 96.35 + 6.44
1:1:1(wiw:w) 3 30 1104.85 + 2.24 J
=g F=3 .10 30 103.51 + 3.91 l
22E  FAY 4UEA R ,
g 449 v TH/ B -actin
(mg/kg) (MPTP, mg/kg 5x, ip) _
A =T - - 100.00 £ 2.61
oA Y=T - 30 5.41 + 1.72 |
Zorul+wj+A) 5 | L 30 87.02 + 5.97
_
1:1:1(wiw:w) 3 30 93.53 + 2.59
=g FE= 10 30 92.79 + 5.41
. FEE FoAF | FEER FA9F o ]
Ay BEW ‘ ND9/B -actin
(mg/kg) (MPTP, mg/kg 5x, ip)
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3 gz - - 100.00 + 4.88
<4 HxT - 30 | - 5.03 = 0.74
Eoa4mA s |1 | 30 79.33 + 1.18
1:1:1(wiw:w) 3 30 | 86.85+ 2.63
T FE= 10 30 92.31 + 3.68

<d3d 10> 59, B2 A A5 EF FEE A W H0EY AE &%
<10-1> &Y SE 299 A =Z- 6-0HDA(6-hydroxydopamine)-4% B3]

B oagel Sdd, Wx % A EF FEE0] AA WA sl

g A% ERE Ui 8870 A6, £ 200 Yehd uhe 2o) siey

TARCE, 8 FH ICRA R vh+2AF 19 WA 22 g)§ &Y 2o},

73 3] o & Fe)st F X]-%’é"ﬂ’ﬂ 1 9 ol Abgste] 3730 3—1%/“]31‘:}.
e F, 224209 A 2, 53£39 GE D AFHL 12 AT BY F7]9)
8N4 EFH Atae AREA HAFHFESF s S F, w2 E 6 U}EV’“
ZF 3 TLE UF ¥, stereotaxic surgery(lnjectlon)—g— 23] 0.1% ascorbic acid
2 o) 6-OHDA (6-hydroxydopamine) 16 ugs 3A1sle] 13 FYste] g 55

2dg Az ¢ 4FY F, 7] QA S-DolA AzF Zas, B

o

o /\]g,] 90% AL F2E 1:1:1 ¥ &9 5574.%5- 29 59, w2 AF
lke % 3mgo® 27 A S0t 19 13] AT 5o (per oral, p.o.)3Fct. A
fzroz= 2ue zqazs} AN vl 2E AR50, A YELOEE 6-0HDA

i

E &3 0.1% ascorbic acidE stereotaxic surgery® Ea \Ji e Wa

o2 3dt.

<10-2> 6-0IDA-fr% &Y np2wdd g Edy, 92 2 A3

-El"{} =289 2% ¥ (motor coordination) /A &%
' A=)

o) Bus, WA % Ase] B FEE0 AA Ul FEH
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WE N8 ZAREs deheA &3y 71 A8, R FEEE FoAs ﬂ]zﬂ 6-

OHDA-# %= Tzl T} 2 B o] A 535 X & (Pole test, Rotarod test)a %38}

TFAHOR, 47) dPd <O-1oM A& PeARde Az F, 7
d FHoll A7) TEEDL 8 A7 2L 55 cm EO)E /X E £xo mHol AR
159 A5F SA FAT. 28 T, 30 2 BYE ulearl 448 ofgme

2 o)Fsted 285HE AHE FA8Y o] EoldE Az (time to turn, T-
turn) & 2 749]5}“5—’. HA3) vietde] =ashsd 288 RS A9 o
2 ¢% &4 A zH(locomotion activity time, T-LA) S 2 A ]atgith. wE& rpm X%
Hol Fhsd Ankal A9 FAE FEo] 7)1 Fo] BFEL 2T F, w0} %] 7] 7}
A A& A7t (Latency to fall) 2 %7‘3'3 Aok, FA EH}_ELSLE% LS A3
AT, & |
ascorbic acidE stereotaxic surgerys
7)ot g WO 2 Pole testE E3l T—furng} T-LA AZHE, Rotarod testE& &
# "olxed Ay Are A ’

2 A%, s7] (& 48] B [E 491914 vehd mpe} 2ol g2 A= A
& b9 A dizTol B, 6-0HDA wH8 T3 24 EH;‘:rLoﬂ/ﬂ" A A 1A
57+t T—turn L T-LAE Yepd 9id, Ediy), Wiz g /‘]i—‘l] 90% NHE F=
& 748 e vpeARAE T-turn R T-LAZF 24800 (& 48 9
49) . EE?} 317) [E 50]0A YeRD bpe} Zo) Rotafod test ATINE FA4 B2
o) Hlal, 6-0HDA TS FolF SHWRTNE BojA= o A= A7k &R
Sl 2ad W, Buwm, w9x % A5 o dHE FEES Fo® BN

hesmd s ZHEGT o4 ARz A& PSRy 20y, W

r

39 vhes

il

ox
ol ke
BN
~d
o
it
rlr
i
£
=
ot
Hl
g_?l_,
o
c
o

B o

y

e

A D2 NEY 90% AL FEE A3 F5 2HH (coordination)o] 3E5H3

‘E]-(:‘?_ 48 WA % .50).

(£ 48]
6-OHDA-Fr = #71<&y v~

Eold = A7 (T—turn) A

2o e 2wy, B4 L Aze] £F 28

o

!
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orE g ]
— FEEd o
S FEE &% T-turn(s)
A 249 e (6-OHDA, g)
(mg/kg)
A NEzT - - 3.75 £ 0.76
=4 ET - 16 15.64 + 4.01
BRI E 11
| o 3 16
&V:W:W) susss 4.71 + 1.65
[E 49]
6-OMDA-F= T8 vho2mdo] og S0 Wx 2 Ase g 2z8e
95 B4 ALY 24 &% o |
°kE A g
‘ _ fuEd  Row|
) FT=E Fof g .. T-LA(s)
A2 2 TN (6-0HDA, sg)
(mg/kg)
AA dzF - - 9.54 + 1.67
=4 Nz - 16 17.24 + 7.01
SUA AN 10100 -
L 3 16 :
ﬂ:w:w) sunss 7.87 + 3.08
[ 50])
5 6-0MA-FE F0&y vhe2mdo] tidt 2gw, wx 2L A3 3 235
oA = o A8 A7 (Latency to fall) Z7t &%
-
+E el |
: ' | 383 Fo=%F | Latency to
: = = E o] 2k .
A% 2w TEE T (6-0HDA, ug) fall(s)
(mg/kg)
A Wz - - 46.08 + 19.24
9 gz _ 16 3.11 + 0.38
SEIHHIIAE 111013 16 17.20 * 3.19
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(wwiw) EFFEE
Be 2oy, wWx) @ Az EF R2EF0] AA WolA 7
[ =
=

<10-3> 59, #x g A5 EF FEIEY A U] =Ex9 ABAE B
o5kl A

3 8%
=
5 gk A8 a3E YA
OHDA-fr= & mheindo | xHz2
A (substantia nigra, SN)o Zubal A7
FAHoR, 7] APe] <9->olN FF APL F
A (zoletil) 50 mg/kg FAHE THFALY nlH e oS, 4% FE
10 BB IgstE PBSE A4S B3 @[ HE A&, AE He 40 At
EEQUsolZ oA @M 1A G, 4COIA 30% 322 (sucrose) &
tebere Wx @il WSS 4E ¥, AL AA%A AW (cryostat
microtome; AEW: CM3000, Leica A}, HY)& AM&3d+d ‘%%@’ Y 2AL 30 um
B4 dH(coronal section)oZ AHG F, YA, dEA2F % PBSY A
15 8ol ©7} 4CTelH HBsGTh. BB WUS A¥ &Y dol LYm, PBS 2
ARG F, 15 & 59 1% JAFFA(H0)E ETE3HE PBSE Aelste] Ao &
Ase TS E A (peroxidase) BAEL AASGT. 28 g, F-ERA dol=
=2 A 2}A A (anti-Tyrosine hydroxylase antibody, anti-TH; 1:2000 3|4, E7)
A9 Millipore A}, 1) 1 3 A2 Aste] %W T W ¥, 2 7
20 FA= Hl o g8 e §-E7 Ig¢ 8 (biotinylated anti-rabbit IgG antibody)Z
A F 90 B B¢ ALdA Wit we &, dekxdHd AR J1E
(Vectastain ABC kit; Vector Laboratories A, W=)ell EFHo} = ofH|€-H]
98 B3 2P (avidin-biotin complex solution)E A&t 1 A7+ Fok ‘?_%.?_
% tobn) %) ¢l (Diaminobenzidine) & ©] -3+ AT =aw AFAME
25 (dopamine cell) B% 3= MzA(striatum, SDA FdzE A8 & =
A A E]2A slo]=EA&A(Tyrosine hydroxylase, TH)E UEl & YA Al Z9
22 AZste FAsIgTt. ¥4 dERFoEE &WE AT AN ntE2E ALE
, A YR EE 6-0HDAE EF3+ 0.1% ascorbic acidE stereotaxic
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A yEbd vEket {-—}0] 5oy, 9z g
Zde HZ&?N(striatum ST) Lﬂoﬂ

A AAE THY FeL st Asste, Eabg AAMESY BE 534S JeEh)YT

w3, EQ(substantia nigra, SN E 2ghm], Wx @ A59 ofete FEES

=519 e w TH RIS Z7FetATHE 51 2 E 52).

[% 51] |

6-OHDA-Fr &= & vh¢ Ao ofd

1,
J
at
©
=
N
ik
>
fol

o
Flot
Ee{_:
P
il
i
o

E A

— =2 Fol#F | Optical density

FEE FAF |
Ae B39 (6-OHDA, 1g) (% of control)

' (mg/kg)
C R ES - - 100.01 + 6.58
4 dET - 16 . 158.46 + 4.09
Edy+MA+AlE 1:1:1 | |
o 3 16 76.84 * 5.37

L(w wiw) EHFEE

6-OHDA-G = F7i&d vpeamdo ik 2oy, wWx @ Ao 3 2ED o

o} e .
: &2 Fo=3F | TH-positive cell
=g = ol 2F _ ,
qe =AY T T | (6-0HDA, ug) (% of control)
(mg/kg)
A mzsil : - - : 1100.00 + 7.94
A dEzF ' - 16 63.67 £ 3.08
B+l 4Al S 1:1:1
o 3 16 76.90 + 2.18
(wwiw) Eg3=25 L
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<Agd 1> 299, 47 R Aze TF & A4 W) B0 A &Y

<11-1> ‘S?]-il—ff% TE 2do] A=~ Rotenone—-%= B3<&y 4= g
£ iyl Euy, Wz 9 A5 ¥ FEE0 *gxﬂ ol A =71 &4 o

e As G3hE Uehled Bs) A, % 300 dehd sek 2ol ey
$2 22g AZFAHE 3). |

Moz 7 Z2de D A R R=(AF 200 WA 220 g) B B} wo},
a

ZolST ATE S5 AFFAA 1 Y o4 Al Ao ALAAT. A% B
oF, 224279 Ayl €%, 53+3%9 &= 2 AFHQ 12 Az B F719 A
q 29 ARE 45BN AARES A Ag ¥, A= 6 vheldE 3 2O
2 Wrm, 7] AN <S5olA AzE 2un), wA 9 Ase) 9op ol F
22 11101 M8 SAAZXES 2o %ol AT AF 1kg F 10 g0 2 % 6 F
$¢ 19 151 AT % (per oral, p.o )3T A AT Fol 1 F FelE,
= A | ’kgv% 2.5 mg9l rotenone& F 5 F FY 19 13 HF FH9
(intraperitoneal, i.p.)3to] ¥ZI<&H FE EEE Xﬂ}-s}‘,’i‘:}. G dxToE
£ 8E Aee 49 A=E ASEUT, ¢4 HETORE A= AT 1k 9

2.5 mg9] rotenoneg F 5 F 9o 1Y 13 B7} Fo3 +& gge=z s,

<11-2> Rotenone—fFr= HN<&H HA=d g Bdy, 42 € Az EF
FEEY 5 ﬁ-a-(motor coordination) 7|4 &%

2 239 Edd, vH“X] 2 Az EF FEEo] AA UM FUSH
g g &¥s Jeus 7‘] Fsy] g8, £F F22¢ Fostn Az
Rotenone-&% 718 B doA 5 A F(Cylinder test) = F 3.

FAReZ, A7) APd <11-eld F&y geEpde Az F
Cylinder test% A @EET). A=E o] 30 cm, AA 20 cnd AU Y3 &
& doAA 5% '

$ulE AP B JSE ASAGT, T4 HRTORE
: |

s
e
(2
tlo
1%
=2
=
H
X
rlr
ot
-
!
A
o
ol
2

N
o2
oX,
=2
PN
U
o
fru
rlr

mg® rotenones &
=93 W oz 5R7 okl Ho EH—T—’ e A5 SA8%.

7 A%, s7) [E 53] o4 UEhd vheh 2ol §ulE A3 B4 A=
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FH B=To) Hal, Rotenone TE FAH &4 YrFAAE @A 2y

X

= A7to] by, Wz 9 AlE 9 00% OB 2ZE L Edd mzlay gog

)

HAE A= e Sdy, WA 9 A5 EF FEE 5
3]

L a2
T |
—— ¢4 Fo9%F | No.of rears
FEE FA% n
g 2249 (Rotenone,mg/kg) | per 5 min
(mg/kg) |
34 dz=a - - o 13.75 + 2.14
—
+4 dxT - 2.5 2.19 £ 0.49
Egy+mA+A)E 1:1:1 o ‘
o 10 2.5 6.05 + 1.85
(wwiw) TRHFEE ‘ -

<Ai-3> 29y, Ux 2 N5 EF 2EE9 a-symclein $3 74 &

5

2 2R 5dy, fx @ ANFY TF FEEo AA A 3 ]ﬁ‘— o)
e g &BdE vehliex A7 A8, £ FEES Fosta Axd
Rotenone-fr= 71 <&H ?155’—‘%1_39] HEA S ¢S89 5 (substantia nigra, SN)
9 q synuclem—ollgomer ZAo) vAes 4FS AU

FAR, 27 A <11->lH FE APL TR A= wdo] =7
D(zoletil) 50 mg/kg FAFE THEFARS WS 0L, 4% Fo)E
g TPSE PBSE UAS B BRSO HE AT 42 Y= 46 FIGE

| | 4CNA 30% A ZZ(sucrose) %"“Oﬂ 7}
B wWAn @t @ssAt. 9F T, AL #4329 (cryostat
microtome; A|FT: (M3000, Leica A}, HY)&E AME3t9 Y& ¥ 2L 30
#’¢ E#(coronal section)oZ HAL F, A, qadAZeYF 2L PBSY A
Zg Aol Gt 4T A BHeTt, B3 HHS Au £¢ Yo &8, PBS 2

ON
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AR F, 16 & 5% 1% F2F52W0)E TeE PBSE Adstd 24 &
Ao ?Jr/b}i}‘:é“;i(péroxidase) g4e AASGY. 28 thg, F-U} ¥

"9l g (anti- a -synuclein antibody; 1:2000 3]4; v}$27]9, abcam A, F)

£ 12 ZAZ Aty s ¢ vhge 3, 2 A FAR vedsd vk
IgG Al (biotinylated anti-mouse IgG antlbody)g Aeld T 90 B Fob AL
A gl W F, dekzEl ABC 7)E(Vectastain ABC kit; Vector
Laboratories A}, ©]3)e] T&E o] Q& ojug-non =3t 29 (avidin-biot in

complex solution)S AHEsly 1 AF ¢ w3 F, folmwdlxd

(Diaminobenzidine) & ©ol&3tod B3} th. a-synuclein-oligomer F2L S0

A a-synucleing YEHE F4 AEY 2 AZse BARUT. 4 dE2T

o2 SulE A AN A=E ARSI, 4 HERToEE A= AF 1 kg
Z 2.5 g9 rotenoned & 5 F F<¢ 19 13 B Fo & gz 5ot
2 A%, 8] [E 540004 ek vlet @o) 293, WA % A5e)
E 2499 Z4(substantia nigra, SN)olA H&y],
WA DAY e FEES FAUE W a-synuclein FRANEI ZAFA
CHE 54).
[£ 54] ‘
Rotenone-#= #71&% A=Rdo] 0@ Zuw, wx 0 Ase T FEE

= Z(SN) W a-synclein %A H]EQ] A 55

L

FE AHg a -synuclein-
' : FHEL FoAF

' 222 BEdx positive  cell(%

A 22 _ (Rotenone , mg/kg)
(mg/kg) of control)

A iz |- - 100.27 + 1.86
I - 2.5 241.76 + 15.24
2ou+M+AE 1:1:1

o 10 2.5 116.45 + 9.08
(wiwiw) TFFEE

<Y 12> 2, 94 % NBd T 2SS A W F0eW(HE9D) A
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2 &% |
<12-1> Neuroinflammation TE EdE9 A=X- LPS-FT H<&EY wpgrw

| 2 e Eoy, Wiz g Aso T3 FEEo] AA oA FxEye
g g ZFE YggER :Ei}?jﬁ]—j] A8, = 40 ERG vie} Fo] #&EH
. |

Z29) C7BL/6 Al FR w2 (AF 19 WA 2 g8 B
wol, AUt oettjet BB AFSAY 1 FY o] ALgale] B0 LA
Ath A% Bob 224279 AU SE, 534340 GE 2 A5 12 A7 Wt
F719) 870N B9 NEE AHEA HHFNES S 4 T, 0he2E 6
Shel® % 4 Po2 U, A7 AN <S-BolAd Az Suw, M 2 A%
o} 90% e FE= 1'111 v &Y F2AXEE 2 59, vh¢E AF 1ke T
10 = 30 g2 $ 3 Y $9% 1Y 13 FF F(per oral, p.o.)agich #kA
3 AF BEo] Zoe, npeA AE 1 kg G 5 mge LPS (Lipopolysaccharide)& &
8 ®7 Fc(intraperitoneal, i.p.)8t] FA&W F2 EdE AzsA. ¢4
gzzozs 4918 AP BN vl ALAAL, $4 dERToR
9 AF 1kg 3 5 ngd LPSE Foistn £F FEEL AYSA @ F& e
2 s

<12-2> BEgy), WX 2 Az EF FEE9 F HEF Ay
Sy, 9x 2 A5 T FE=0 AA 14101]/\1 A&l
He A8 Z23%E vepleA #AAs] A8, £F FEE8 Fostn Axd 93

W oeleamdo Hz2AS £535t9 ZA(substantia nigra, SN) L sfvjol A &

-O}ﬂ*ﬂi(astrocyte) L U]%ilo}n./‘i]_]*(mlcroglla)A A8t PXe JdgoE o
o3

sl
U

TFAHoZ, A7) A¥d <12-1>9]A A|Z3F neuroinflammation FE
of Z#E(zoletil) 50 mg/kg FAHE & —%/\]-6]—04 ol sk o2 4% deEtEES
delol=g Teett PBSE A%S B9 BRsd WS Az 22 e 4

Agxegdslol=z o} s 1A t}S, 4CoA 30% I EZZ(sucrose) &

e
B

k)
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Aol sjetere WA "t dEstsit. ¥ F, AL A FA Aw7)(cryostat
microtome; AE7: CM3000, Leica A}, SU)E AH&et] WEd H 2L 30
w4 d#H(coronal section)2Z HAHZ ¥, FAY, dEdAFEE € PBSY A
FE Al E7F 4ToA B8ttt RAS AdAg AW &8 9o 83, PBS 2
ARG T, 15 ¥ 5 14 A3 (Hy0p) & T &8HE PBSE H2lste] 2o &
‘XH?'S}% kst A (peroxidase) EA& 11]713}314. 3y Y, anti-GFAP &)
(1:5000 3A; NeuromicsAl, EZI7]Y, vj=) EE anti-Iba-1 @A (1:1000 3]4;
DakoAl, E7171Q, AB)E 13 FAZ A)ste] sE0Et WS T, 23 &
2 vledstd I-E7] [g6 A (biotinylated anti-rabbit IgG antibody)E 7
300 ¥ B ALolM stk v F, Welaud ABC 7] E(Vectastain
ABC kit; Vector Laboratories A, ©B]=)ol E£@s o] gl olulel-Hlo8l B3 &
o (avidin-biotin complex solution)& e ake] 1 A|ZF Bk whgat %, t]ol]
Hﬂ7{]‘:‘(Diaminobenzidine)"’— o] &3] LAttt Zd Y FfuloA FrHE
d8td astrocyte 2 mlcrogllat Ztzk GFAP R Iba-1& YElE ¢4 AX9

g ASst FAsGch. Y dzroezes §9E AHT B vle2E AMES

ke AF 1kg D ongd) LPSE Felsta B 3

dl

- ¥ ﬂl@ H‘{

e

2 A%, 87 [F 551 2 [E 56]904 Uehd wlel go] 2oy, WX 9
AN dgE FFES T &Y vk 239 Z-(substantia nigra,
SN)OI Al LPSell o8]l F7F= U™ GFAP 2 Iba-1& Yehl: FHAES Sdiy, W)
A R AT AdEE FEES FAGNES W FAF JEH oz HadPoH,
o]E &3 astrocyte 2 microglia «].

FAT 5 AJHE 55 R & 56). olgk FAMSHAl, 8] [F 571 & [E 58]0l A]
Uebd vhel Zo] &Y whe2s 2do sfjulo A x LPSol s F7ME YW GFAP
% Iba-le YEbl= FHAHZIL 04""501] oJEH T A
astrocyte ‘i—% microglia®l B3Vt Za, HAFWHE FAE AT + Ui

(F 57 2 ¥ 58).

LPS-%E 2&3 vhesRde] e 203, 94 2 Aze) 2§ 2289 =3



WO 2016/043517

(SN) W} LPS-oll &l Z719 GFAP-4A

o Zx &%

87
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M E(astrocyte, HolmAE, AAWAHE)

oFE )7 .
— F4Ed Fo% | GFAP-positive cell
] FE2E B
Ay E49 (LPS, mg/kg) (% of control)
(mg/kg) )
A gz - - 5.76 = 0.75
=4 2T - 5 138.15 + 4.97
ZggtBAA s |10 5 14.28 + 2.68
1:1: 1 (w:w:w) _
o 30 5 9.41 + 1.04
g #2% |
[¥ 56])
LPS-F & #7<&Y vle22do i3k Bdy Mx 2 39 T3 &89 53
(SN) W} LPS-oll o3& 719 Iba-1 9 M¥XY A 8%
k& A Iba-1
— FEd FEog _
FE£E FAF —-positive cell
Ay E4d | (LPS, mg/kg) _
(mg/kg) (% of control)
A =+ - - 8..79 + 0.75
=4 gxz< - 5 28.67 + 0.49
2o+ Mx+AE |10 5 92.09 + 2.04
L1:1:1(wiw:w) _ o
L 30 5 17.08 + 1.39
23 FEE ' ‘ _
[¥ 57]
LPS-fr= F7&H veardo gt Edy), M2 2 A3 &3 2229 &u}

(hippocampus) U} LPS-o o3&l F7}9 GFAP-%A Mz 744 &%

4= A

O
FHEEY Tz

Ae 241

(LPS. mg/kg)

GFAP
-positive cell

(% of control)
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I
NAF 2T - - 20.48 £ 4.98
o Pz - 5 71.18 £ 3.63
E oyl +M R+ A B 10 5 38.05 + 3.91
L1 1(wiwiw) '
o 30 5 21.24 + 2.87
=3 FEE
[ 58]
PS-FE W& h9ando] g S99, M4 2 A5 £Y 2529 dn}

(hippocampus) W LPS-ol &3 F7}€ Iba-1 44 AE #L: AT

k8 g Iba-1
FUEEd Fo3¢
2258 EBEd -positive cell
e EZd9 (LPS, mg/kg)

' (mg/kg) (% of control)
A 2 - - 18.67 +5.44
=4 g - 5 58.15 + 4.76
Ed+w 2] +A) 3 10 5 124.70 + 3.31
1:1:1(wiwiw) | - | v
L 30 5 14.75 + 3.08
23 FEE :
<A|Zd 1> o8ty A|AQ A=

<1-1> AA| 9] 21]5&

£ g o 12} F2FE Tt 09 EIE 0.1g
3 1.5¢
v%fl 0.5¢g
7o) JEEL Eiati A 25 AAES A =eHTH
<1-2> AA S A=

B oaldo) 33 228 i o] RIE 0.1g
HEQA 7.9 ¢

AR AEZQ XA

O

1.5¢g
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il

W

-2 A% @ %Z(gravies)d A=
<2-3> 2L E HZ(ground beef)9} A=

bt

]
o

SN

B
-
aE

o

N
)

-

il

10

<2-4> A E(dairy products)g] A=

5

o

o}

15

<2-5> 49 Az
2712 % 60 v BTz xS,

47 7 olgsto] WE % ofol2aYH B

1

T
A8

]

20

712 9% 60 42 BHs A

A7Z U 60 W) B AzsAT

3%
sy
ol

il
Nd

i)

|

25

bt

S

phy -

£ st719 vg=2 wgste Az
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BA0.5 TFF),
% )

Xl%(o 5

<-6> ARBEAE

o Y

=

HjEp EgE 4

] £}l
Er
u] e}l
8]}l
H) e}l
BB}l
S
Hj o "l

A o}AHIOIE 70 pg
E 1.0 mg

Bl 0.13 mg

B2 0.15 mg

B6 0.5 mg

B12 0.2 ug

C 10 mg

10 ug

YagAbolr = 1.7 ng
JAt 50 g
JERA Z
273 =%
FAHA1E 1.75 mg
Arstold 0.82 mg

0.

mg
My

oy

i

EbAlnl 72U E 25.3 mg
15 mg
55 mg
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=

<Alzd > 1% &89 A=
T2 100 mg

21 100 mg

oju

‘E‘s‘:}.

A, 9% 7520 weta

boh
=

f

Il

B Az AL

2 £

[e)

=

27k, A $E

B| 17

shel A A 500 ml

[¢]

EF¢-& 100 mg
TAA

- ABAFE 7t
7)) &4

5o 85

o

10
15
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Hydroxy—4'—methoxyaéetophenone)), &}7] [~§}€i}41 212 1A=
o] & Z 2 ¥ (paeoniflorin), 7] [3}3}2] 3dlew  JAEE

I AR S -4=1 b %ﬂ(paebniflorigerione, [(2s,3as,5s,7ar ,8s)-3a-8}0] EZ A7~

-nﬂ%—G 82 HA}5FO] =22 5-v)Bhe-1, 3- M 2 T) S &8

%i]“ﬂ%i%ﬂiﬁoﬂ ol E([(2s,3as,5s,7ar , 8s)~3a- hydroxy 7a—methy1 -6-oxohexahydro-
2,5-methano-1,3-benzodioxol-8-yllmethyl  benzoate)), 371 [ 4]=
715 Ao #H ol Ed (imperatorin, 9-[(3-HE-2-F8-1-Y)SA]]-7Th-F 2 [3,2-
g][l]?ﬂ5531?%47—%5(9—[(3—Methy1—2—buten—1-yl)oxy]—?h—furo[3,2— ,

gl [1]benzopyran-7-one)), - 3?7] [(steta] 512 JAHE AlolFZAEW
A(Saikosaponin A (3b,4a,16b)-13,28-0] ZA]-16,23-T] o] =% A & & ohr}-11-41-3-
A-6-t1 4 A-3-0-M e} D-FF BT AWl D FHEA A,
(3beta,4a1pha,16beta)-13,28-Epoxy—16,23-dihydroxy01ean—ll—en—S-yl—G*deoxy-B-
0-beta-D-glucopyranosyl-beta-D-galactopyranoside), 3t7] [&84] 612 7|1 =&
Aol ZALE B2(Saikosaponin B2, (3b,4a;168)—16,23,28—§_ﬂ slo| =5 A] &8 ofu)-
11,13(18)-t) 1-3-Q-6-5 & A|-3-0-¥l E}-D-Z T a5 ep = A-wl B}-D-

ZeteEy el A= | (3b,4a,16a)—16,23,28—Trihydroxyoleana—ll,13(18)—dien—3—y1—
6;deoxy—3—0—beta—D—glﬁcopyranosyl-beta—D—galactopyranoside), 317]"‘ [3}e2]
712 AAHE  Alol:AEU  Bd(Saikosaponin B4, (3b,1la,16)-16,23,28-
E2)8}0] = EA|-11-7) 5 A] & &l o} L}-12- -3~ U ~6- B & A -3-0- ¥ E}-D-

2oy g WE-D-2SEN e A=, (38,11, 16a)-16,23, 28-Tr ihydroxy-11-
methoxyolean—IZ—en—S—yl46—deoxy—3—O—B—D-g1ucopyranosyl—B—D—galactopyranoside)
2 &7 [3EA 812 7AlE = Alo]lZALEY D(saikosaponin D, (3b,4a,16a)-

‘ 13,28—°ﬂ5$A]—16,23—C1E}O]Eiié*]é%iﬂ°}L+—11—?ﬂ—3—?ﬁ—6—5ﬂé%*]—3—O—BﬂE}—D—

FEIye = A-HEeEl-D-ZEET G A E | (3b,4a,16a)-13, 28-Epoxy-16, 23—

dihydroxyolean—-11-en—-3-yl 6—deoxy-3—0—beta—D—glucopyranoSyl beta-D-
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- AbolmALEW B4 B BY] (34 812 JlAlEE AlelmALEY D 2R MYsE
ble e EHoz sie, 47 Ha4 Ane AM 9

Jt
g
flo

s EE E olde X

1:1°l'

20_ v
[3}8}] 2]



WO 2016/043517 PCT/KR2015/009717
100

CH,OH
O O/””h

OH
OH

OH

[s}hst4 5]



PCT/KR2015/009717

101

HsC CH3'

WO 2016/043517

N CHs

HO.
HO
(o) '
o
OH OH
OH OH

s 6

OH



10

WO 2016/043517

JELEEE
HO
"HO
0
0
OH
OH
OH

[373 13]

O
I

102

A9 F wE A 10 g oA

u) EZE g ok (mitochondria)

AAste As EFLE s,

373 14]

7]

A

PCT/KR2015/009717




PCT/KR2015/009717

103

} 15]

[e]

WO 2016/043517
3

__'.L

3|

€

[

<

GAE X

Bhe=

3 FZ2EL MA Fo

z

o149

=
[

2

T

=

=

A

j
| -

dHu EE X AL

% #5890 47180 2AEL A0l Foll

SERELEREEE

} 16]

%+ 171

ko)

ko)

:l.L
)7

J
(o]

8

A

[
(

10
15

g

} 18]

(<4

374

A

{

20

o

el

N

et

o .

B
&

i

0

g

25



PCT/KR2015/009717

WO 2016/043517

- 1/4

(= 1]

gM DHI (
22U140es

. ( .» \
_Joineyag |
* O

dt ‘Aep/3%/3wiog) d1dIN

I

gTAeq [TAeq vTAeqQ ziAeq | _w,>mm




PCT/KR2015/009717

WO 2016/043517

2/4

[= 2]

'

JHI
aoyLoes

loineyag

vl

AJaBins 21xe100191S
(iMz/8ri91) vaHO-9

(TAeq 9T AegsTARg ¢1Aeq




PCT/KR2015/009717

WO 2016/043517

3/4

[X 3]

Joineyag

JHI ‘@3y110es

(d*t ‘Aep/3y/8wig ) suoualoy

A




PCT/KR2015/009717

WO 2016/043517

4/4

[ 4]

DHI ‘21110es




INTERNATIONAL SEARCH REPORT International application No.

PCT/KR20615/669717

A, CLASSIFICATION OF SUBJECT MATTER

A6IK 36/65(2006.01), A6IK 36/232(2006.01)i, AGIK 36/233(2006.01), A23L 1/3002606.61)i, AGIF 25/28(2006.61 i,
AGIP 25/00¢2806.01)

According to International Patent Clas

fication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
ABIK 36/65; AGIP 25/16; AGLK 36/233; AGIK 36/71: AG1I 36/232; AGIP 3/04; A23L 1/30; A61P 25/28; A61P 25/00

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched
Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: Moutan Root Bark, Angehea Dahurica Root, Baplenram Root, neurodegenerative diseas
composite extract, mitochondrial fimetion, endoplasmic stress
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2011-0125706 A (UNIVERSITY-INDUSTRY COOPERATION GROUP OF 1-14,16,18

KYUNG HEE UNIVERSITY) 22 November 2011

See abstract; paragraph [0008] and claims 1-5.

Y KR 10-2010-0060279 A (UNIVERSITY-INDUSTRY COOPERATION GROUP OF 1-14,16,18
KYUNG HEE UNIVERSITY) 07 Juue 2010
See abstract; paragraph [0041] and claims 1-7.

Y KR 16-2002-0092147 A (BUGENBIG INC. et al.) 11 Decernber 2002 1-14,16,18
See abstract; example 1; and claims 1-7.

Y KIM, H. G et al., Effects of the root bark of Paconia suffruticosa on mitochondoa-mediated 1-14,16,18
neuroprotection in an MPTP-induced model of Parkinson's disease, Food and Chemical
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