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AA ... PBS-Control group

BB ... PBS-Fexofenadine

CC ... BCHDA+Fexofenadine

DD ... Ratio of substantia nigra TH positive neurons (%) (ipsilateral/contralateral)
EE ... Fexofenadine

FF ... Contralateral

GG ... Ipsilateral

HH ... Number of substantia nigra TH positive neurons

(57) Abstract: The present invention relates to a composition for prevention, alleviation, or treatment of neurodegenerative diseases,
comprising fexofenadine. Fexofenadine, a compound already commercialized for pharmacological purposes, has proven to be safe,
demonstrated significant improvements in behavioral abilities when administered to a neurodegenerative disease model, and exhibits
neuroprotective effects of inhibiting the death of dopaminergic neurons, reducing damage to inflammation-mediated neurons or neu-
ronal degeneration, preventing the formation of alpha-synuclein aggregates, and suppressing the abnormal increase and activation of
astrocytes, and has the effect of extending the lifespan in the degenerative neurological disease model. Thus, the composition according
to the present invention can be advantageously used for preventing, alleviating, or treating neurodegenerative diseases.
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e Al 7] 31, AR #(Xylene)oll 317 HE-S-A] 71 3 v}-2-E (mounting) 5} 31 T}
| A 3= 243} & "] 7 (Olympus Microscope System BX51; Tokyo, Japan)& A&
#4319 31, Image J 43 E 9] o] (Bethesda, MD, V] =) 2 “d 28}l ¢t} 3-38)
= AE N SALE v 221 of A ] ghe] Hubgiow
A 31, 6-OHDAZ =748 4] &2 o = (Contralateral) 2] TH-4 2174
= QLEZ F 5 (Ipsilateral) @] TH-%A AN A X d - &

ol
- _O,
o

ofr
4%

>
el

e,

| oo k1 &
N\
2 o
o
1r

“1 A3, 5300 A o gFo] A mhg-2 o) £ (60HDA) A = S A o] T =
A e 5 o] TH-G A A A E 9 vl Eo] 50% 71 7 Aast o), A H nf
§-2= o= Fo (60HDA+H & U e)ol| A = S A E o] th 5 tiv] F53 9
TH-OW AV A o] vl o] 80% 7H7ol Bl s Ale g lsh it
Lok A vl ) ZT(60HDA)S 47 vh-9-2~ o] 227 (PBS-Control)©ll H] 3

2

F

;&1]2219] SN TH- AN B A E] 57 A 8] 2HAH v, A ¥ n}
$-25 oF 2 B0 71 (60HDA+ 2 U ehyoll A 3= TH-%A A7 M 2] =7 J At

n}-9-2 o) 275 (PBS-Control) 3} F-AFgE == 0.2 3] 55 = 418 &2lski v}
$HA, &= 4of| A of o], AxA o A &= TrAM Fdol FlE =], A vk
2 2 7(60HDA)ON A = S H i8] 5H e TH-SA A E A xe A7t A
mh$-2 o) Z-(PBS-Control)oll H] 8l 50% 4 &= 8 743 vbd A H npg-2 o
5] TH(60HDA+E vy el)ol A= = the] 5 T 3
9w 7R A w92 o Z95(PBS-Control) ¥ H] 1181 80% 7}7ko] 3] &5 A&

skelskglct.

Ao A& AR e, F A Y-S A AR S o

Fo AP S AASEAY Eatil g AAAEE HEstes airt
o}

ot 1o W o

3-2. = A Z(Substantia Nigra) 2 A Z A (Striatum)ol| 4 2] V] Ao} A E A2 A

[ AloFaL A 33= A/ B ol A surveillance B =5 WEFWH U, 4] 31 o) whel
719 @FdgTIE A e R 7 W],Oﬂz w7 A A o] £33t A A
3 A A et ofel], FA L v of mAlolnlA 3 2
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[175]

[176]

[177]

[178]
[179]
[180]

[181]

[182]
[183]

[184
[185
[186
[187

—t e e

3hA 315 vl Ao}l LA 3 (Microglia)t= &-Tba-1 34 (Wako, 019-19741, 1:1000 &]
/H) e ] }\ﬂ g _Eggﬂ T,‘:_L }Oﬂq_ ] Hg} }4 Z;d .ﬂ_%]j] ad] Z;d oﬂ }\ﬂ tﬂ—lﬂf_l /\1/\]
o 3-12] TH G A H 3 A3 dat5 4230619 311, Axio scan.Z1 & &fo]l = ~ 7)1

(Carl Zeiss, Germany)= }% ahol oju] X & l"%—*d shelvh. 7 =2 o] 3744 o H o
o AEFE FHHsto] AT

1 A3, 550 A 9 Eo], AH npe-2 T 235 60HDA) A = 44 w2~ o
Z*(PBS-Control)ol] H] &l 24 2 =44 o] TS ol A Iba-1 Y4 1] Ao}l
AlsEe] =7F 7 R, A mp- 2 o & o] 9 (60OHDA+ & 3| Lp ol A 1=
Tba-1 A3 | Alof A 32 o] =7k A4 wh-9-2~ T 22 (PBS-Control) 7 f-AReE -2
O 8 AEASE Gt

719k e A2 e, Ao ud e AN E SA ) e ] Aol LAl 3 2
24315 Ao 2N Jz-u) ﬁﬁxﬂﬁ of £33 AN A A B E oA
St NAAEES H33= a7} S

AA A 4. 908 F2ED (G- AIFEAL FE ZD) AF R & Fo
nho o] HEA YR A2 GmAE Az duh A2 0L F9lehd
kg2 o] Wil ghhAl e 2Rl wAdete] AR S & s}: Aow

4 AT} (Luk et al. 2012, Science. 2012 Nov 16;338(6109):949-
w3l 7R g o] dab Al 9l S 9l ko] J]r 1&8 52 2
S A zsEi

A A ', 85 H C5TBL/6 mH-2 (dhubo]l o/ A, S &4, &=
2,22-EF]H 5170 E}g(&gma Aldrich) 200mg/kg= =7 (i.p.) TA} sho] vl
Al 7141, vh9-2~ o S 7} )= 7 9l (Stereotaxic) 7] -1-(David Kopf Instruments,
Tujunga, CA, USA)°ll ¥ o531t} al ¥ & 52A} 7] (Hamilton, Bonaduz, Switzerland)
& A}-8-3}9] 5mg/ml2] pRK172 a-synuclein =2} 221 = o] 2|3 34 = 31 ¥ BL21
T 2R QA A2t A g Ay du AlFEE 2uE LB
A Z A (Striatum) 2] T -2 A HFEAAH S ZHREH mm)oll T8t
AP +1.0; ML -1.8; DV -3.2. 3| -5 B 35taL, 58S 49 7] 7oA wjujof, 7}
= 9ol 30 &<k EAIsHA T

G220, o $3d9] 3571 E AR 5,149 18] PBS
Sofl g8l F A9 20mg/kg (Sigma Aldrich)& 74 -1+ 5
A ARE sy 30 ol vk E B YA - 2215k A8 X1 E
stk st nh-2= SbAFE )1 thA] Vehicle(PBS)E 5= 83T

AL hE9] 3 1F o= o] Wl
Z T (PBS): Vehicle =% & PBS F] (n=3),
Z T (PFF-PBS): &3-Al5=&d|¢l ¢ ¥ PBS ¢ (n=6) , &

5y
P>
R
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[188]

[189]
[190]
[191]
[192]
[193]

[194]

[195]

[196]

[197]

[198]

[199]
[200]

[201]

5-1. &b AL Q1 Ser-129 Q1ALE} 21 & oA Aw

np- 2o MzA W& dap Al =29 FUEE -2 0] el ehabA
FEEUCS 2, A, AR U S A Ao A A A E o) el Al EE
Q1 Ser-129 S14H38} S ES FAGA DL 2N NAAELE APE el A A 7] 55
A= AR dHA U

ol & 9&te], dut- A2 A2 T 55 (Ipsilateral) 2 A
(Contralateral) 9] cingulate cortex (Cg), primary motor cortex (M1), secondary motor
cortex (M2), caudate putamen (CPu), perirhinal cortex (PRh), midbrain reticular
nucleus (MRN), substantia nigra pars compacta (SNc) 2] ol 4] pSer129 a-syn A
(Wako, 1:5,000 3] 4))E o] &5Fo] A AJal] 3200 7[Al & Wit sdd PHes
244 skt

S Ao A E S AT T

%24 (Ipsilateral) % A% (Contralateral)°]

ol vhepat 91209 o 242 el p
% =
oS

Ser129 a-syn pathology 2] & Zenblue
¥y atel ol
A wp9-2~ o) 2 (PFF-PBS)l| A = ¢k
Zlo] ThaFd o] A o] A kA o2 okl
-5 =
[e)

3.1 42 B0} & AL4-atd]
1A =72 D % Tboll A
AEALE RUE 5 o

=z /\Zoiﬁ.o]gcﬂob} 7\1tﬂu}

el
[e] A
AN o FEd A A = S
A71eF & AR Y, HA A ud S dab Al =23 Q] Ser-129 143} &F
A S oA gt o 2R, AAAMFEL AVEI A 7] Tl 48 AT S

O

Glial fibrillary acidic protein(GFAP)- 'H o} nl A 3£ o] = Hu] Al A
GFAPS| H&-& of ] ©hA| o] &4 5 A5 e} 4174 &l o o 5
GFAP= 5321 4 71(CNS) 2] &0l 2B e 2 5ol 23 N A A E 2] v} of
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[204]

[206]
[207]

[208]

[209]

[210]

[211]

o] & glate], ¥ A& ¥ ez 9l (5] A 27 E] 0.98 mmel A -0.10
mm), N 2H 5 E3et= 79 42 A FE 0,98 mmell A -0.10 mm) 2} 5444
= EeehE Rl (A X“ﬂEi -2.8 mmell 4] -3.88 mm)ol| A w-9-22 & 6744 A}
&35} GFAP @A) (Neuromics, Edina, MN ,USA)E o] -&3lo] A Al ol 3-29} &
gk o 8 22 A &Gt Intensity+= Image] &2 E 9 o] & AFE-3l| A 47 v}
G- Tzt the] A k- 2 i A vk 2 oin] 2 nhs-
2~ OFEL BEo] Lo A 9] x}o]l & =451t

1 A3}, 5 8o A 9F o] AW wh-2s thE 5 (PRF-PBS)ON A 3= & ak-Al -2 e
0]g Folalt T2 I = o] ¥ A, Az, SAMAo| A AA} np g2
(PBS)9} H] i 3te] GFAP HHalo] &3] 2718l o1, A np$ of B Eol it
(PFE-#] 23U el)oll A 3= Aot Al 828 98 T35 2L thSwle] 92,
AzA), ZAA A Ay nh§-2~ ) 27 (PFF-PBS)0] Bl 8]l GFAP %410 £-2] 3}
A A Aax= AE FHolst 4= 9l 9t}

1, A L&A AAAE gl 7]Qlg ¥
Fo] H| A G2 ¢l Fokel A 3E Alsto] NAANEE BEshE adE
Eig

mNE
31

_\_4

H

l

o}l &
ul-
S

o

5-3. 3] A (Cortex), A 3= A (Striatum), =24 2 (Substantia Nigra)ol] 4 2] 1] Al o} LA
X A A3

A Aol 4ol A Al 2| 271
A3 A slel] v A = 4 .

ol & flete], 9 A& + 79 g d 225 0.98 mmoll A -0.10
mm), A ZA & Edsl= T (A58 A EH 0.98 mmoll A - 0.10 mm) e} S22
& Faahis (85 ] 2.8 mmol A - 3.88 mmyel A P92 64 AL
%3}04 2 of 3-29F T A HH O 2 IBA-1 @451t

A3}, 5 90| A 9} o] AW mp9-2 t Z5(PFF-PBS) ol A = & ab-Al =& ¢
% T TS5 9, AxA, SN A rhg- 2 o 2 7H(PBS) ) H]
sl IBA-1 &/ A3 o] W7t A A 3] Skl o, AW mpg-2 of = 5o
(PEE-) 2 Lkl )oll 3= oFat A 2091 & F 8 G2 e] 94, M,
S A Ao A A wp-2 th ZH(PFF-PBS)l| B] &l IBA-1 A Al 322 W7t &
SHAl At = A2 gele = itk
St A8 nh§-2 o) Z7H(PFF-PBS)Ol| A = LAl 28 1& 59 ¢
4, AzA M & 4 w92~ O] Z7H(PBS) ¢} H] 15l o] IBA-1 &

FERDL ol §ato], H sl rbrl o] vl Aol

Agwrﬂlﬂrz

I

-

2
A

o.>|:
b -
o r

AQ
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[212]

[213]
[214]
[215]

[216]

[217]

[218]

[219]

[220]

[221]

3| Z7bat g o), AW npg- 24 OFE Bo] H(PFF-3 & # LU gl)o| A =
ﬂ] T-(PFE-PBS)°l| H] 3l IBA-1 A M3 AE7t hAas = 4
O

o], A s
o R AF-) 4
2 usa w7}

1101

A Al 4] 6. BIFC-a-syn C. elegans 718 ZdE o]
71 ER 3] S SAHE Y] A A M Lol = Fol A ek S
g Eo] o, FoliA o= dap Al FEH Rl S E A AA 5ol fitk
Q% o= OLF/%X% ATk

Kel
SRS

B fe8 200 MW 2ol ATARE 7R e v
Al 27458 N-terminal Venus(VN) 522} 3} C-terminal Venus(VC
o)A, VNI veell 2H7F A9 A} B7F Ajhglell wre shvhe] 33
Venus® A4 0= Q13 & Fo] ). o] A9, VNI vCol Z1L—1

ZHQlo]l AAH =5 ST LAl EFeddo] FHAE A gl wek
& go] e Hoh

olof], ¥ b ol A 1= F A o] Lub Al E e 9l
A BiFC-a-syn C. elegans 3718 2.4 o| g3l o] A Z-3la1A) 819t}

ol & #3te], VNI A4 H OLfﬂr—f\]br%'ﬂ ¢10] 15 (Pharynx)®| =541 329
A, 2ear vest A AARFE RIS SHA R} AIHAE o] F= A
M ol M 22t B = Ea]r—/l‘j] &g Caenorhabditis Genetics Center
(CGC, University of Minnesota, St. Paul, MN)=ZY-E -¢] gl oF A1 3] Bristol N2 C.
elegans®l =8t BiFC-a-syns W &# 3l C. elegans 371 <= B2 (Venus-a.S)
= Al 23T} (Kim D-K et al., (2016). Autophagy. 12(10):1849-1863).

BiFC-a-syng W& 8l L4 WA 9] C. elegans (Venus-aS) 5.2 55 DMSO
(Dimethyl sulfoxide) %=+ 50uM ] 2 H U el o} Eo] ¥3}y Zo] Eof %7 20°C
ATl B ol A 2 F et i Fatgleh vt 15 HAuvd oFE A H
C. elegans ~LES 10mM A F o} A}o] = (Sodium azide) 7} &5 M9 Bl ¥ (22 mM
KH,PO,, 22 mM Na,HPO,, 85 mM NaCl, 1 mM MgSO,)°ll ¥ o] J1 A A 7] a1 96-well
Zdlol Eoll 58 o] 2, VENUS & 39 A7 A 1A 3 270 n]
(Cytiva)E AH-&3to] S48t

1 AT}, 5 10agk 5 10bo] A &} o] ﬁﬂ]/\iﬂ‘% & A8t & 2=t
Venus 3 3 5o} B0 gl-E ] F A& X238 C. elegans “135 | 4] Venus
33 5T fom ek A 7HAE o, ﬁﬂ]iiﬂ‘%ﬂol a2 Q19 dol-&3]

A PYE A A& FAT 5 Uk
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[222] $HA, A v v A 27} Coelegans SR R oM S48 65592 3
FA715=A4 FRlskarat )15 3 4] (Pharyngeal pumping analysis)2 %1 3 &3]
U QI HE 2 AL wvd AY 8L F s A& Abgste]l Aol A 1
&t AlFetaL, dlol Bl= PPM(- & H )0 = w«]é}@ﬂu}

[223]

[224]
[225]

[226]

[227]
[228]

[229
[230
[231
[232
[23
[234
[235

W
—_— e e e e

71483, 5 10col A 2F o] C. elegans 3711 Bodlo] A = oFAY & N2<9f H]| il
8ko] C. elegans®] Q15 38 o] 43| Wl R o, C. elegans 71 = BHE
of AAHA Y-S M F AP C elegans® 17 HF 52 o] ofAEH N2} {-AgH
FEo R IRE = AE gttt S F AL, C. elegans ©FA ¥ N2ol| #H]4-7
U S A2l ste= Aol % C. elegans®] <15 B3 55 o] 7iAE & g8kt

npA o 2 A Ay 7%1]7PC elegans 7158 R dlo] S=1of] v X] &=
SFelstaral, 4 w4 (Life-span analysis)< X133l 31t). o] & 93t A%

2 &S 20°Cll A E. coli OPSO(CGC)®] 4] F ¥l NGM Z 8| o] Eofl A L
GA A GG A Ak L4 @Al =EEH 100mM 5-;%’—3;@ 2-EH S A -2
(Sigma-Aldrich, F0503)°] £ &-¥ NGM Z# 0| EZ %A A8 A= A S
WA e let. Aol I =2 C. elegans®] TE5 1Y€ =29 vt 7| 581l
A H A, =3 7, Edlo]E jFo R v]of Y HEy Lk At A&
AR = OASIS2 (7 4] o] AFEH-A] 22121 A1 http://sbi.postech.ac kr/oasis/
surv/)E o] -&-3fo] F-A &3t

Z1°43, 5 10doll A 2 o] C. elegans ©FA 3 N29] 47192 ¢F 15 ¢1 HHH, C.
elegans It =8 BoAlo] & oF 12 H L2 TdEE oy, F 4 A
2] 8t C. elegans 71 2 Al o] & oF 149 H =2 Ve, d Ay do
C. elegans V715 Fdlo] 218 AAA 7| = A& Eelsidt}. S| F AL, C
elegans °FA1 & N2ol| H AV -& A 8] shi= Ao 5 C. elegans®] 574 0] 57}
2 AZE = AL sl

>
:{o
At} ol

[o] 23S A A F7FAFNEA]

[ZA] aL-F-H &) 1711161142

[Z}A] H 5] 2019R1A5A2026045

[ 8] #er=AH BT

[FHA 2] () 7] B8] §h A7 A e

[T AP A=A A A (DA 7] = 9] 7 8HEoF(MRCO)
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