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7 A A
FrHY
ATE 1

S 2~E#A A A (Cholinesterase inhibitor) % A3IA|S FEAFo 2 X35t HPA AAA3 ot

A 4 o) X1
E= ARE g 4=

3T 2

ALl gloiM, 37 g NADEE dzstolmn, A&y, A, AN, B Advin], G
F AS5T, gE-Hal-an AS30PCA), Abol-EelA S, AERA-SA HAT, A"FE, 2954 5
A s (ALS), A AT, JRA-71A% HAS, vvkd Fo] A A&, dRIA-ALS-A W 5T, vk
B8 Hor offofyl FelA AEE = AE S0 s ot 2=

7% 3

A1gel oA, A7 FEAAHEA AAAE 7-wEAEFZ ™ (methoxytacrine), Zula @ (alvameline),
=14 (ambenonium, oAl Z ¥ (anseculin), ol¢| =¥ (arecoline), AuAH (cevimeline), A E =Y
(citicoline), dv7}e]<(demacarium), =U|¥& (donepezil), oN=ZEU-5(edrophonium), $JEFAE]ZT
(eptastigmine), d=AlZF#(fasciculin), FE-342E] 1% (heptyl-physostigmine), F#H 27l (huperzine) A
2ol FARAl, ol=ZH A (icopezil), °]¥ttA W (ipidacrine), =gl (linopiridine), HEZXEYOJE
(metrifonate), W&+ @#H (milameline), YL 2E]ZW (neostigmine), »=m 2 2~E]1% (nomeostigmine), I &=
E] 271 (pyridostigmine), 29 ¢ = 2E 719 (norpyridostigmine), E}=Z ¥ (tacrine), b [Nt =i o Rl
(physostigmine), @vFAE] 1% (rivastigmine), AB. A& (subcomeline), FEYA W (suronacrine), E}FIH
FAR,  Ela™, gAlEEld(talsaclidine), ™A #A(velnacrine), A= (xanomeline), OJEXZlo|=
(itopride), o}z E]o}ulo]=(acotiamide), FHZZ (huperzine), Z&E}7(galanthamine) %L XZTZAE

(zifrosilone)= o]o}7l oAl AEld 1% o]4 Ei oo] g9l AL SHow o oketd 24T

7% 4
A1ske] oA, A7) FarEAl= N-olEA| 29 (N-acetylcysteine), oF~FEZH A (ascorbic acid), &¥-
g ¥ 4F(alpha-lipoic acid), =3 Z# ¥ (scopoletin), EEA® (forsythin), ©|&FHEZYA(isoferulic acid),
k-9 2l AbE (gamma-oryzanol ),  E#A-ofd|<&(trans—anethol),  El&4F(thioctic  acid),  AlxHo}W
(cysteamine), Z#ak(gallic acid), Arv]olAb(salvianolic acid), HJEFYl E(vitamin E), @afelzmud
(lappaconitine), A#w(selenium), ZAAAQ10(coenzyme Q10), HEPHN A, F}e|Z](catechin), EBEE
(daltron) 2 L-A# %= €] 9 (L-selenomethionine) &2 o] Folx FoA Melx 1% o)A wE ole 9l

UM
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A A4 F A= 3 ol oA, 7] ZHAN2EHEA AAA (Cholinesterase inhibitor) % dts}
E/\]Oﬂ(smultaneous) HE i(separate) T 34 (sequential ) 02 FAEE AS EFoR = ¢

A3 7

Aol 2=E Al AIA (Cholinesterase inhibitor) % AISAE FadE o2 X3ste B AFA3 o

e NS AE 2=

AT 8

A7 SlolA, 7] AES A7 E AEN AL 5

o
o
fit
o
rir
1>
e
BN
oX,
il

27" 9

FHo| ~E A A A (Cholinesterase inhibitor) % &2FstAlE F Aol (simultaneous), WX (separate) E
£ T4 (sequential ) 0.2 FoJst= Al XEete, AS AQS sE9 HYG AAA3 A5 9.

7l & & of

B od e Felo e #A A A (Cholinesterase inhibitor) % ALSAS ¥ 3}Fel= H @3 X538 ofstd =
3 2AAE A Ao, B} GAEHAIE ABAE B 2 23 Fd AYA 235 YehllE Z9ol 2H
A AAA L FASAE EsEtE HAS G B A58 53 2AEd &S Ao,

I A

SAAANA 2010 xS Azl wEW, -uhEhe 20119 6511] oAb ol T Fol T A ek HFE
o] 11.4%° o]=Z% a1, 2050\l 37.4%7F Ho] 21 Eﬂg} Apslel] 9lek Ao AE k. o|9} o] Hit
sk ZAZE ARBIAQ ol R g wel aE o] ey FA, By, 35, o7t § w=AEA Fol

ik sale] Aol gobAar, ofel Wid T4 sk sojutar 3§l

olggk Wste] AL =3t Q17 FVER QISA A 5001 HRE Abe] FE o] Hd A4 HAEAd 2
HEoE T B Aol g 2 ZAE diFsa due Aotk 53], v HAAY AW oA HEw
Aol o g A2 Td@ gl o7 AME FollA 2915 VIFshaL Sl vy F8F Aol

=

HAg oo, v v HE#e HH Tl o3 Ueiue 84 WSt F34 HAERS wFALL

of o3| F=2 YEluM, 8 HAHRS F2 Rl A A5 YElhE Aot

ol AA[AR] ¥ Ho] Ftse A5, A LET Fgo] ey o] AAMEAAE ATP A 2 FF
(edema)o] WAYst™ |, A o] FHQe &4fo] ettt AAAEY AEL Aol e F s Azt
A Fo] Yelui=d, o]E AAA Al A EAdelayed neuronal death)ztil 3ok, X AAl AAAEAE ZF
2]k A% (Mongolian gerbil)S o] &3k Ud3Ad Ay PR (transient forebrain ischemic model)S E3+ 2
Yol AuEd, 533 H8d %= 49 F vk(hippocampus) ] CAl FHollA ABMEAZE #EE = Flom

Hu¥a qri(Kirino T, Sano K. Acta Neuropathol., 62: 201-208, 1984; Kirino T. Brain Res.,

[\
w
O
1
h
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69, 1982).

A7 A 7hd de]l ezl HE e ot AABMEAL 1o 2E 277 Ak, shve W e s Al
vpgel wwgk FFER o] E(glutamate) 7t FAEA HM, olg|g FrtE FFEMOIER 18t AL AE
U ZFe 802 AAMNEZAE FdEvhe S84 AFMEZAL 71 - (Kang TC, et al., J. Neurocytol., 30:
945-955, 2001)°]aL, T b S E-ATFAC FH=HE AbAh FFoeRE A% AA W grze FtE <l
3 DNA 2 AMxdo] &4 o] fEdvs kst A A EA o]t (Won MH, et al., Brain Res., 836: 70-78,
1999; Sub AY., Chen YM., J. Biomed. Sci., 5: 401-414, 1998; Flowers F, Zimmerman JJ. New Horiz. 6:
169-180, 1998).

oleld 7144 ATE wpgoR S WPl e AZAEAE BdHoR olAsh: AL YA
= ATk gol fas vk, 2o o4k mddow MEel @ 47

AEAE lAsE 24e Ad gl 4ol

Aw7kA FdatA ¥Hsd XmAZ FDA Il AlE T 2A A=zl g2 (tissue plasminogen

e = o WE A4S 9 X9 IEE fFEste EH

o weEbA HPA R AAAEE HEd= | Wl wE Abgo] Hesw, A& AE 54

o] BFo R AL e AT AREStE Ao o] gkold Aw 34 HIBARS fustA @t

aydgoz gAr] Y3t ZEAd JAA(calcium channel blocker)$l MK-8012] 7

T 94 HZzEZ AdgEgey o RALoeR QIS 2 H71s v k. dEAE m|EH]AALL]

edaravone®|Zh= T4 FARSHAIZE A2 el A ARl g el gle £33 ARA=

Al i AnE AWE T glon, W7k 3,000 ¥ wWiES Hela ed, FFgo] $EE JgdE B3t
I ool FAR Qste] AREE I vkl & 4 i),

w279 BE HUS

ox 12,
ol
o
(o
fu
x N
2
B
o
ol
T

S, Qxstolr Wt 2 AAVFFNE 604 o gel WHATANA Fz WyEy] W] B wE Sua
ARHIL Q, SV Qe wHS BAle, B LWy oljeh 7 A4t Abg), Stel Azke Held
SEW AAE FHE E 5 e 42 w0 o Anse wivldel 19 g A Aol
EF o] 2 ATt APsolopyt TP MO AR WA FEE 2FE Au a7 Y A APAAY
Aol deltt Aol ARETA AFHE Bt

gxslo]lm® e YrloRE R4 8l FF gRlo® Yo & £ dedl, dE, A4 4, 33
A odgkel]l ot HAHEZH Fol FEA Yooz AR 9o, URH Yelezye opAdEH
(acetylcholine) ¥% A3st=  Qlgt AAAGY] A&, AFo]EFRI(cytokine) Foll  oJg 41734
(neuroinflammation) Ay, ofdZol=-wegl @ ZAitstd e A (tau protein)e] S5 ok MEFA,
At Eg 2o og &40 AAAE APE Fol dEA Qdnt. ol g AAAES APEE o] HAHZ] ¥
T TEAQ HEE AAHD Qo] MEAMES fFEstE 8019 A7 gtk A7 ASAH LR o] FolX]

A APEQAA = 487 HEe] ddadrt

vk, skAIRE, 7]l e Eell aaAlEEvE, G el
z

w59 1§
EL R

oo, & A= Gl bl #AlE TA ] 2dE FellA S8 HERI HAY ANEER A5
AUA E37F debds A gA 292 sty 9@l -

o] BalA 7} ztzte] kR W=l ulwate] A
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2}A4] A A (Cholinesterase inhibitor) % 3aksAlE FaAFoz ¥3+
A ZAEE AFsE Aol

BN

g
ot
r>~
ot
2
il
£
ml
ox
S
o
i
kel
i
ofi
ol

Eodimo] o2 2F8 FHo| g A AAA (Cholinesterase inhibitor) 2

= O
B A4 A e A8 o 2AES Alwsks Aod.

B oulg o] e Zxe FHo|AHEA JAA(Cholinesterase inhibitor) % 3ASIAIE FadFE o7 F3He}
=gy HAS A e A8 AF ZAHAES AFske Aot

B ouge] a2 2o FYPo A A JAA(Cholinesterase inhibitor) ¥ AASAS FEAdEoE ¥3He}
= A AAAS o e A8 AE ZAHES AFshe Aot

B owge g2 2zxe FHAAEZHA  AA(Cholinesterase inhibitor) % FA3AES  FA
(simultaneous), WEE(separate) T 214 (sequential ) 0.2 FoJdlE dAS 8=, A0S A3 &
=9 g HAd A= PHE AFse Aol

2 g DPE 22 ZPAETA A A (Cholinesterase inhibitor) % IAFAZS  EA)d
(simultaneous), WX (separate) ¥ 214 (sequential) 0.2 FoJdts WAS E3etE, Q7S A3t =
=9 Fad 4l @%‘r A5 WHES ATt Aol

e HE 8

Agst B duyo 48 G5ty 98te], ¥ o Zdo|~E kA ¢ A|A|(Cholinesterase inhibitor) % &
AEAE FaHECR ¥3EE 5184 X"?l’ 1 == X858 sty 24ES ATt

g
ot
>
5

Qsle], B dhg e Feo g 2kA] 9 A|A (Cholinesterase inhibitor) 2
Sl ! &

opsts =TS AT,

g
ot
S
>,

gAsl7] ¢Ete], B dye FHo| A 2A A A (Cholinesterase inhibitor) ®
£ ZAES AT,

=
(

dhg o) thE 2348 gAsty] 9ste], B dge ZHoAugA] JAA(Cholinesterase inhibitor) % aAk
° £ A ANAAZ d = AL AE ZAES AT,

Boalgol g 248 dAsy] 95te], B wyge FHo| e kA A A (Cholinesterase inhibitor) % 34k
3AE sAlol(simultaneous), WEE(separate) T 3% (sequential) o2 Foldtes TAIE ¥gtsl=, 9
S A3 89 APy HAS B UHS Alesih.

B oalgol g 248 JdAsy] 9ste], B wyge FHo e kA AAA(Cholinesterase inhibitor) % 4k
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AE SAlol(simultaneous), WEZ(separate) =& 314 (sequential )22 Fo3l= WAE Egst=, <
e At 59 HAg A7AAR A5 UHS Alse.

pud

B oo Zao A4 oA A(Cholinesterase inhibitor) ¥ A AS FaAREo=2 Idsts I Y
7&1 T

& oY e ARE o 2AEES AleI.

3 ZHo| ~E kA A A (Cholinesterase inhibitor) % dASIAS FEAAFE R ¥3tsl= HY
dit = A58 sty 2AAES AT,

o i

oA A7) “F-ANAHEA JAA” £ AANEER oY ZU G4 F3f(enzymatic degredation)
Ak, weba Ald 2 S (synaptic cleft) wWollA] obAl@Fde] 28 7|3t 9 FE& TV 3%
S 9usit}. 27FA] &4V olAEER, oM E - E glotA W FE|H g AH glolA o] BIHE FEH
2 ggsitt. “i%‘_oﬂ’\ﬂﬁhﬂ AAA” e olF " FolA ¢ e FFo &S AdsiAY &y 7

B olo me oy riz

£
2
2

o} A2 o g Fdch, B
217 % % V\E%?]rxﬂ AA A7} A7 A A7y or FE3lths A
22A (pesticide) 2 o] &%= ZHA=EZAl JAA, A=
Heo)zegddss 0-Wastean2dS4l), 7R F(carbofuran) (2,
Hezt2nto]E), Teal JkH ol (carbaryl) (1-12d w7k =njr|o
§]rﬂ —'%ﬂi o] &= wF QA XA FH=HekA AAA, dF EH, A (sarin)(2-(F
EAEA)SAZRR),  WX(S-[2-(Holaz2 ol )" ]-0-od HMEILAAEE|oolE), il
(soman) (3~ (EFLE2-mE-XA2XH)FA-2 2-tHE-F-EH) & wiAlgtct. d5A 2 sk 571 o
A=BetA] AAA= F-7F9 4 (quasi-reversible) T HIZFAolt}h; AlofstA 0w g abA]Ql ofi
2H A GAA= 7194 (reversible) o] th.

19
=
wo o of,

o O
i
r o

KN
=

=
=3

mco@

<
4 e
i

M —=
wv

il
4m

10>t

r&‘imiﬂhéi‘i
2 R oan R

Sh —{n:
o,
iy

Aokstdon madel medsEA oAdE wRopl W AR Stk dwx, 7-uEAuaY

(methoxytacrine), ekull Y (alvameline), o 2= - (ambenonium, okA|Z® (anseculin), ol =¥
(arecoline), A®]|® & (cevimeline), AEZF#(citicoline), ©In}7}e]% (demacarium), 5432 (donepizil),
ol =2 X% (edrophonium), NEFE] 17 (eptastigmine), a2 AZF W (fasciculin), e -3] A~ 2E| 2

(heptyl-physostigmine), F#HZZ (huperzine) A 2 o] {FAHA, o]=ZHA A (icopezil), olFv=ad
(ipidacrine), #%=32]d(linopiridine), WEZXUO|E(metrifonate), D&E & (milameline), WL 2=E W
(neostigmine), =MW ~E]Z2% (nomeostigmine),  FHE=2E] 2% (pyridostigmine), =E3FE2Eaw
(norpyridostigmine), EF=Z ¥ (tacrine), ¥ZA2~¥]1¥1(physostigmine), B]W}2=E]1R1(rivastigmine), A B2F2
A (subcomeline), FZUI - (suronacrine), EFIH FAMA, ©EfFZ™, DAEEW(talsaclidine), WUy
(velnacrine), A= #(xanomeline), AZZAE(zifrosilone), O]Eﬁﬂ}olc(itopride) o} ZEjolrlo] =
(acotiamide), FHEX (huperzine), ZE}W (galanthamine), ©]E9% & To] £gE & o} oo gty
= AL ofyr, 7P v A e, 4] S 2E Al dAAE ELﬂJﬂ’é]%] T ATt

svHde 7] g 19 FRE e obAlEE ™o ~H| kA (AChE;  acetylcholinesterase) S AIA]
(inhibitor)i*ﬂ A=zlolw] Aol Am, FZ% o)A Hu X g AlLHU. Ty Lo T zEA
(cholinergic) A1 &ei7t BRuHil = d=stolyo] glojx ZUHAL T &o] oAEEHE F7HA
A A & Zd ﬂ%é ABE gAstett. A4 d8Aom AEEL e BulEdEe] AAlE AA (tablet;
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orek) defjelar, BAl FEjE dZ=stolwy SAto Al AW wo] A At
[5}3F4] 1]

o]
; e
7 N
—~0
271 EUEA e FetA o R FR et doRe, A oR 3R e frElit(free acid)ol s FAEH
A FIkelo]l fr&aith. AF §r S A4k, A, QI Eb, BESe AR, Qo Ese Ak, ofdAl EE ofgl
A e Rl ANE 2 d gl RAgelE, #Hd-X3H dIledolE, So|EEA] Ut olE
9 Azt ol E, W AR, AE 9 e AEMRY 22 FEA4 AR RYH der. oleg o
gHor FE3 dREs dioE, FRdilo]E, nio]dHo]E, Huto]E, njo]dilo]E, 14‘5311 OJE, XA~
HolE, Ryxdlo]l=27 IAFHE, yslo|lmg2z FAFHOE, HWEXAHCE, HWRIATOE Jia}o]t,
HRulo]= | ofo]@t}ol= EFFQodto]=, opAlHO|E, ZRIQYC|E, H7twoo]E, FhZ™HYolE, ofaHY
o|E, EH|o]E, o] AFEYo|E, JtEolE, FEwoo]E, ZTRIEYCIE, SAYolE, ERUYOJE, AAY
OJE, FHHOE, AuHACIE, FulHolE, dEoo]E, FEl-14-T]Qdo]E k-1 6-T] ol o]E, HlZxeo]
E, FREHXeE, WgdlxoolE, HUER HlZdolE, sto]=FAulzoo]E  wlEAMFo]E, Zg
dolE, HeEzZgdolE, AAAXYE, EFAAXYE, SEEWAMLTYCE, FANLEY|E, wHdo}
*ﬂEﬂOE, Jﬂéiiﬂoﬁl olE, HEFEHCIE, AEHE, ZHOIE, B-do]=RANEHYClE, ol

—2-d X Mjo]E

2 A A A7) FAEIAT = 8 | kel AVE @A E AASHY] Akstd 2Ef AR BEY JAAE W

Hol Utk oZH, 7] FAEAlE N-of A -E Al 2~ H Q1 (N-
acetylcysteine), o}2=3 28 Ak(ascorbic acid) &ub-g] £ AH(alpha-lipoic acid), Z=FZd " (scopoletin),
ZEA"” (forsythin), oladE=4H(isoferulic acid), Fvh-2 A= (gamma-oryzanol), E#2-olv|& (trans-
anethol), ElS4F(thioctic acid), Al=Ele}dl(cysteamine), Z@AH(gallic acid), 2HH]ol=At(salvianolic
acid), H|E}Y] E(vitamin E), #}3lo}=Z Y ¥ (lappaconitine), L-A#:=wE 2 (L-selenomethionine), AzH,
FZMAQ10, HIEFY A, FFEIZ], YEE(daltro) 5ol XFE 5 Ao}, ofof Agty= F ofyrn, ulghz] s}
Ae N-ofAldA2H ), &op-2324F, GER T o9 Y & slon, 7P ngA sl N-odA] =H <l
T ol 9 F Ut

237] N-obAlE Al =B ¢l (N-acetyleysteine) S ¢F 500 Ao 7fjEo] F2 AGAZ AFEHAY, ZEAQ oA
Eolu| =l (acetaminophen) F59] X ol AREEE= 8F7] 342 29 FxE zhe kst 2EHZE A oFEo|
o}, N-olAl @A 282 SR #aE} £4, A7) (hydroxyl radical) B3 24 wkEale] k3t ~EHA
& FolAY, B SFEFA|2(glutathione) AFAH] 95l Al2H (cysteine) &
=

Agetel Ao FT

Ao FH& FMNREA FOOAREHE Hehle oz ded v N-opaRAzHAS F4 £F
2% FFE AR, 34 W 4k B4 AR D 2GAe] % FH AP AW 5 chpd A Lokl A
FAGZE AgE0]l oW, PAEL FUSA b dE okBE delA At
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2 oage] Gade] B, mddds oA g HS EFse RRAAE Z42te] aBdn v
of NAAE BE L ¥H H1 D7t A4 S48 Ao FAHt

wbd | = A N-opAlEA A ¢S el B o dyo] AES Zhzte] RS dEo g AlEEE A
Hlasle] o @ 3o o g4 a3E yehd & Qlv] wie] g2 A4ty HEE X8 a¥s ¥
FE= old, = A28 (synergic effect)9] o]Fe] Tt

¥ 23 W53k (Bliss independence combined
0 WA 19 &5 AfA=Z ZTHATGES [Bliss
A Hhs 12k B~ Syke] zlol2A AoH= Sk
2R AR a7 M (additive) 1A B A (synergistic) 1A S WERITE.

e
Beagh AR(0E EHelkn NFHh, G0 HLA O, T FRe B4 AAE 2FA At A8
oFE 74719 Fel AL Jvlan}

go] "FeaI" e "Fedroldt, 7 TR AA =3 weo] WA AA Zhzbe] whge] fdnu 2 As
ojujshs Ao® ARgET. By 53], Alddd AselA, Asadtel @ HARs "sds dsaaEA 4y
A vk EEla Aeadhs, 94 Aod Belagied o AAsEE "Eds SH 29"E v B9
ol A=) ET 2 4, AL dsade] ARz AFdn. 28, & 2 AgEes "Feane A
He F7F 2/Es A gl ofs SA4E A Ao it

= Eel M ZRCIAE Al AAAl B FatstAle) o] Aol zte A=std el (IdHS aYE X
gopARt, olol FAEA = Ferh 7 2 2] P AT dRuY Ay a9 Pus AL, sdsgt B
g dn. 29, & 3l ARgEE, AR =gl I ARl & 2 2R 2 248 vEE J
5 EFete Eead'e F7F 2/Es tiA S o8 549 & Ao

o] o FEfel dojA, 2 2o Y] 2AEES HASS AR AR AomA, FaHe ZdolAH
ZHAl A A = olo] oA or FHT A, FEA T dAMIES, Fade dbsA T o] oA o
2 fFad 99 doads dse S Jom 23 ¢ Ao

2 el A FEldA, FHaEEA A} FAkstAE 1:0.1 WX 20009 F8]2 Z2FE ¢ Qe vl
A AE 1:1 A 10009 24, o spAsiAE 1:50 WA 5009 Z4H], w1l o vdRlaiAlE 1:100 WA
4009 4], 7hg v A= 1:100 WA 3509 BH2 23" 5 ).

Boatgol A 7] S8 HASe Wdd Aoy By, g4, Ad, HIdanE, Hdd 4 o 935
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T
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1% WH(fractionated treatment protocol)el 2

3
=

i
JJJ

(multiple dose) & F717t FolH

TR

i

o

L
L

Bl

= 0

2} z)
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[0133]

[0135]

[0137]

[0139]

[0141]
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w2 A% 24E T =dEld 2 N-opdEA QLS rhHA R R e Rs old g
%=

2 %
52
&2
=)
g
=)
Jus]
=
&

AstAE HEHoZ AxH AE F 0.1 WA 90 TF%elth. O vrEAsiAE, & Sy FHof ’\EPJrXﬂ oA
Xﬂ(Chollnesterase inhibitor) % 3¥HAk3} ﬂ;_ FaATOR Ffele AE RAELS 539, 79 st ay
7F e AeR dExl &4 AR A E3ste] AT AE e HolrnTAe FEE Axd 4 ).

B oo wal FYo A A oA A (Cholinesterase inhibitor) @ dAFsIA|Z A (simultaneous), HE
Z(separate) =+ 34 (sequential ) 2.2 FoJdl= WAS X35, QS AQ3 559 84 w3

£ PHe A

R

B oo wal Fo A8 EkA] A A (Cholinesterase inhibitor) 2 %ﬁﬂﬂ]% = Aol (simultaneous), B
(separate) X 24 (sequential) 0.& Tl GAE EIFeE, A7FS A9 BEo HaA APAES
A5 WHE AT,

ot b

o] g7

B oatgo] mE 2AEE FoAE A A (Cholinesterase inhibitor) % AHslAlE WE Fogozy
g Fojol njste] Fow S|dA WHE 9 By A7 dge] d g x]sifiﬂr% vebd 4 glem, 7 of
B B Fol e 7] Fold o fid F ol BAES AAE e a9 Ao

EH 7ot H9

T 12 2AAAE(SH-SY5Y) el AbstA~Ed s fie & mulsd g, N-obEA ~HJA(NAC) Ty EiE =)
72 + NAC H&A = (NDC-002) F 4ta A= (Fitst a3 & 27%‘& Aot}

5 2% vlAMeluAE (BV2 cell)o] 995 WS X% EZ<Q LPS (lipopolysaccharide)9t ¢4 Zdl#d &=
NACE ¢+ = 23k x2)8t & wAlsls IL-6 (Interleukin-6) X8 =Asle d95 a3 Hr1sk Ao

|

L= 38 wAleku A el LPSeF §HAl ZElEl A whE, NAC wh B RujElE + NAC B e § EAs= NO 5
=% 243 Aot

% 4= vl AlofaAEe] LPse 3] A SaEA A ok By ¥ daelis No e Aol
NAC AF A ekEl FUF B BohE Aol

11

= 5 sACAZS LRSS 0 A BAA AR HE AR F Aol AL £330kl

% 62 Aol LPSS g Euldd g, dAkskAl Al okE ' e ZulEd + s A Al oF
E 5¥AE $F 2AskE N0 w55 SAT djelr),

T 78 AAATAEZ (ReNcell Wol =UlHA T& NAC & =
ul7]9l HB9e] WE S et Axjolt},

ki
=
)
i)
+
=
=
o

i

)
2
Ak
r-lo
of
>
ol
)
e

ke

5

A w7l HB9O] 2

8 NZATFALA 2R sE el A AD oFEI NAC BFAY F SEAY
I E54S B Aol

j
A Hold= AE FE SAHSY] =uHd fFAAE e E3 £ a3 4 A
o}

2L

g o

s gl bz
% 7he Avpolry,

A wne

o, =
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[0142]

[0144]

[0145]

[0147]

[0149]

[0151]

[0152]

[0154]

[0156]

ZIHSd 10-2024-0151718

£ 10& AFAFAEA BN BuehA AL kR BYPAY F Aolgls AE 58 SHstel NC f4+ A
Q@ okgol AZ 54 BAF Asfelth,

=11 whg2 ejohe] HERE Az wgd ARz =ulFd g, NAC B EE =ulHE + NAC HFA
gl & AW 7haA ZAel #edshE PSD-95 9F pCREB o] WéxtelE Z4g Avfeltt

= 12e HEF-AUR $ERY fE F mddd o5, NAC 95 e EdEd + NAC 53ES 21497 A
e& sﬁ 1,3,7,14, 21l Rotarod latency test®] 3% F5¥g Saf o v 53E9] 576 35 ai4s

wye A7) I8 FAY WE
ola, & wEe ay] ANl ola s AH@Th. ©, ay] ANt B A9e dAar] 9% A %
wowgo) olEe] olg] A Ae ohn,

AN 1 WA ¢ NC R We &

A247] (free radical) 7} o=
*g’ﬁﬂil, a 75_%1 "}@r EH’\}%O] 2 gt ol IS = AN 2EY s fEste] YAEE
F33 oy 7]gd 4TS F 5 du. AEE FAMLEREEH BE &8 Hager) Y kst gt
5t 245 A3IAA F37F F2E(free radical intermediate)S AA3SIaL, 4b3} 9SS ofA|ste] AFE9} AA

ol gt

e to

o

B dgo| = AAAE (SH-SY5Y) ol H0,2 A Elsle] ASAEYAS A7 5 o , ZdlHE w5 (5uM),

=
N-oFA A 291 (NAC) ©=(5uM) 2 Z=ul# 2 (2.5uM)+NAC(2.5uM) E3x7] & &2 2 (Reactive oxygen
species; ROS) TAHS S43IAT).

2 AT, = 10 YEd vhel o] MakAezelA R 57} gz o] felal as
d R ONAC 2o s Folmtl @A BaE gAgS wol, s duelx
7 bt RS &St 4= AT (##P<0.01, ###xP<0.0001, one-way ANOVA)

_|_, —|-‘
]o
_a
i
)
™
M4

AAd 2 0 = + NAC 5H/EY I4E5 &%

2 s m Aol AL (BV2 cell)dl LPSE HEdte] A% WheS doid Al Ed9d o5, NAC &
E = oy Fd + NAC 23 A7 & dAetsE daksld A (Nitrogen Oxide, NO) T = nlA (IL-6) L3 =
S 57435t FE AAAT o3 agE A,

ulolul A Eefl LPSE AHEsle] 95 ¥3S oy FA EUdE ', NAC ¥5 T =uUdE + NAC &5
3 2y T Az A [L-69 HEFL AT Ay & 29 go] EulHA + NAC B3 A Ao 7F A
AT a5 Hole AL F3F3tl. (s##x P < 0.0001, one-way ANOVA)

% 33} o] wlAlolmAILe] LPSH St S EulslA WE, NAC WE EE muldd + NAC B3 Ae F N
wer g AFststel, Esld + NC BiHEel 59 R wa okEel wae folnshl g8 I
T 2YE Holw AL EAsGY. (#P < 0.05, #*P < 0.01, #*#x P < 0.001, #=#*x P < 0.0001, one-way
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[0158]

[0160]

[0161]

[0163]

[0164]

[0166]

[0168]

[0170]

[0172]

[0173]

[0175]

ZIHSd 10-2024-0151718

wF Ak NACS] H3F A2 Al Bojxe FATEATE Bl NACS AP okEe] RN R B
A gsk7] glate] wAopmAl £ LPSSF A mulHE + NACS] frAF Al @idshAl kEE (22 TF) 5F
¥ 54S HolX gE

o F Ugshs N0¢) %3t Aolglt AE S8 SAstel RAALE ok 2N A
wolN 9F mAHE Hsonh.

o =ulAld + FabskAl 53 A2l el A=, LPSwE A @k el wiste] #oju]

[T}
H
ol
K
%

% 6ol At o] muld A + FASA B Aol Edbt Y wEe wa fEw wwste] AuA E3E
el Aoz FE Tt (P < 0.05, #*#P < 0.01, #++ P < 0.001, ##*+* P < 0.0001, one-way ANOVA)

AAle 3 0 =vHA + NAC BEE9 ABATAE £3 £ &3

ot

A (Neuron) 3 Aol A E(Glial cell)E #3188t 4= dE AAATAHES] ReNcell VM(immortalized human
nwmlm%mHM(fﬂlm@ﬂ<Eﬂﬂ§‘*5,MCGEEQEﬂﬂ§ NAC E3tAg] & 25z A
BAor SolHl AgS & + = A (anti-MBY antibody)& AMgste] W @S ARl 1 F,
HB9 positive signal®] 25 EAste] ENGAEY] F5 ERIFonn, AAATHMETL SEANANEZ &
stete A=E S4sin.

_‘TL

il
o

I A3, = 79 Yebd ule} {%01 3ol 4] 84w A vus] AA-AFAE 23 3
o A=A &7} VEhG Ao w FelEATE. (P < 0.05, #xP < 0,01, #=#x P < 0,001, #*xx P < 0.0001, one-
way ANOVA)

WA A 9 thE oI Ao AEgA AFA + NACY B3 Al 2g]lx, EdHAA + dAksiA 3
T3 5 A AxRY REies Z2EXA ﬂ%wl f18ke] A AFA EH HAeo] A}
ol ~ElglolA] JAlAl FEE (8 FF/F) + NAC = v #H 2 +NACS] HA}

e x A
B0 £AS Aokl AE S5 4okl 4 AD ok 2 %
_]

o (T

e TR R O
[«0 F

Ak, & 83 o] 8 Fiel Huldld FAMIE ke + NAC HFF Ae] ZdelAd muisld + NAC H4
BYE A} o] thzste] Hjgte] fejvlehA S7bE EAAAERS] #3F HX avs dstiint. I

= 103} 2o] E=dlsld + NAC frAAIE oFE 15 FFel B3 AgelME mulsld + NAC 53 A o)A
Zol gjzatel Hlgte] feojmaiA Sk EAAMERS #oh Fx mdkE FHAslnh. («P < 0.05, #P
0.01, #xx P < 0.001, ##xx P < 0.0001, one-way ANOVA)

Nk oz

AAd 4 0 =VHE + NAC BEFE9 AdE 7k 3 a3

nhe-2 AZAME (Primary neuron culture)o] Z=UlH2 @5, NAC @5 TE T
Western blot assayS E3] Al 7FAA 9] vlo] o wlA<Ql PSD-95¢F pCREBS] WHE =

5

ru{o

o ol

I A3, ® 113 Zo] =UE2d + NAC £33 Aol A iz iy PSD-95 W& &7} 2 pCREBS] =7} & 3ol
AR AEFS Bol, =ulEd + NAC B3 2o Afx 7tAaA 3 535 Felstitt. (#x P < 0.01, one-
way ANOVA)
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[0177]

[0179]

[0181]

[0182]

[0184]

[0186]

[0187]

[0188]

[0190]

[0192]

[0194]

ZIHSd 10-2024-0151718

Fnz, A4 9 /oY A V5P H5) Aste] §9 wolo mrlEe] EAwT. KU 47
AE APE oS R AZAE wEEd, W ofuze= 84 2 %4 oAl AAAFE oA, AENL B2
A, B R oAb 2d aela AW skay 24 Sl g

Ay 7had 24 AAMEY AsHddd BoqFgoz AX ey adE RE F83% fFPo=, I vl
9 w# 23 Postsynaptic density-95(PSD-95), CREB, BDNF So] glt}.

Postsynaptic density-95 (PSD-95) & AW~ ¥ Xz (PSD)o] ETu &= FAFZ el 7|5 EATFC® NDA +
LA, CaMKIIE v]Este] &71Z7 (long-term potentiation, LTP)G%Ee] ZFA e dA&S 3}, Neuroligin,
NMDA &A1, AMPA &A1, ZHF AY ol AP How Afate], Al¥z 7kaA B LTP 59k Ay #s)
o] ot =23 9sS 3dch. (Bhrlich et al., PSD-95 is required for activity-driven synapse

stabilization, PNAS 2007./ Nagura et al., Impaired synaptic clustering of postsynaptic density

D

proteins and altered signal transmission in hippocampal neurons, and disrupted learning behavior in
PDZ1 and PDZ2 ligand binding deficient PSD-95 knockin mice, Molecular Brain, 2012.)

SHH | cAMP response element-binding protein (CREB)2 7|93} A2 7hAa/deo] #add vhkst f3xke ==
wE| -9lo] AFshs AALIAR, (REBS) BA3HE 710 ¥4 % Zaish wAE FA4 GIF 5)9 AAE F
=3t Aoz d3A dut. (Mizuno et al., CREB phosphorylation as a molecular marker of memory
processing in the hippocampus for spatial learning. Behavioural Brain Research, 2002. / Kida et al.,
Functional roles of CREB as a positive regulator in the formation and enhanced of memory, Brain
Research Bulletin, 2014)

webd, PSD-959] WA F7hsh pOREB WA F7be] AU £3E Uehli B + NAC BRame 7%
9 7)ol o] AA mIE e AQL o 4 ek

AN 5 in vivo AREANA =l + NAC HF B ©Y

B

W AUA 5E el

Sprague-Dawley rat(SD rat)< ©]&3F HAA-A#AF 28 ]85t
o

T, NAC &5, Tul#|d + NAC 53 (NDC-002)S 4 A-A#7 =d 2% 2 21Y 3 oy AHs
&Ykt

HEZ AY sEREY dx4d &5 =4 H7F A1¥ 9] Rota-rod latency AAE Bt 589 &5 7les
Tysd g5 NAC B 2 Zusd + NAC B3 o8 Fol §1,3,7,14, 2194 A 1949 A= 7)
ToE 5§ /%9 HEEE HAsAY.

2 A3 = 120] vk ulel o] NDC-002 Foliwtko] Vehicle Tl tiv] #9udk 3 &5E F7F= Ko NDC-
002 B3 k& &% V)% 38 F3}E YeE Aow FAHAr}t (xx P< 0.01, one-way ANOVA).

3, mulEAE + NAC 5§ ok FolwdlMe] 87l I5ES mulEd @5, NAC ¥ Folw tiH] fofv]
g SmE S7FE Kol NDC-002 5§ k2] &571s Sael alol AluA axE FQskalh (P < 0.001

one-way ANOVA).

HEZ-AUF 2d H5EE Zddd g5 NAC 95 2 =ulsE + NAC B3 oGBS 219
AL NZAME (NeuN), PAo}m A Z (GFAP) m}7] 8HA], A E3] ol (DAP])S & =

o ¥ &4 §9 AEE B4 A7, E 13¢] YERH #ke} o] NDC-002 53 Foftel A vk Vehicle T o
v fomdk ¥ &4 A gas FASATHP < 0.05, one-way ANOVA).
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[«
[0196] w ol we 2dEL Fd Al 9AIAI(Cholinesterase inhibitor) B #stAlE BHE FoFo=H
@ Fofol wste] FeE o A d B Anade JErd g ler, 7 ke A Fo Ee Y
Folol osll fdd ¢ v FAES AU ¢ s mpt o] ARl ol8ukedel w
=g
EHI1

150 EX 2 £ 2

b

(=1

(=]
|

o
L=]
1

(485/535 nm)

ROS Generation Fluorescence

o"{\&o
NDC-002 | Bliss Independence
UM B | o5 B HE
47.8 31.95 0
EH2
* ok
150
- *k Kk
s
o —
s 2 100+
B |
26
EE 501
&
x
0
F <ss§ b'& &
& o @
& & $
& “
& €
<°
NDC-002 | Bliss Independence
MF| Bt oz s Al
52.29 37.82 O
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e
e R H
g 180y = %
g FEEE K EEAE 8 150+
E ?U' L b
@ = =
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