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[ ¢ ddzts ) 4 Mise § dzO ME dzj 5L O

[uvwu 3-(4,5-dimethylthiazol2-yl)-2,5-diphenyltetrazolium bromide
1]t dzj 1 j ZOdZzO dzj C OtcMmlse j dz0O tj OC ydw
t1 s tcdBtsdzzC dzj Jdzso © € d M j dzd dzO

A1 ¢ YJ dzZlstc OdzdzO dzj teo dzO Mmd Mmis j d3O

4-¢ t 4-aminopyridine

AChE acetylcholinesterase

AcSCh acetylthiocholine iodide

A b amyloid beta

Boc tertbutyloxycarbonyl

BuChE butyrylcholinesterase

BuSCh butyrylthiocholine iodide

CTM Chao-Talalay method

DIPEA N,N-Diisopropylethylamine

DTNB 5 , -8itbiobis(2nitrobenzoic)acid

EMA European Medical Agency

FDA US Food and Drug Administration

Gal galantamine

I.p. intraperitoneal

IC50 inhibitory concentration 50

LD50 lethal dose 50

LFB luxol fast blue

NMDA N-methytD-aspartate

OLG oligodendrocytes

p.o. per 0s

PET Positron emission tomography

PiB Pittsburgh compound B

S.C subcutaneous

Scop scopolamine

SD standard deviation

TBTU O-(Benzotriazoll-yl)-N, N, MNdtjamétNyluronium tetrafluoroborate
TFA trifluoroacetic acid

dtt amyloid precursor protein
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[ dzisd { dzf dglgsiPls o j dzO, H) M§ dzgf gt tc @Ode® ts d d3lz dzdz
LOBSdY o Odzj ) dOddyudj dz0 58 &OMisd dzO

nOLOClkjtdL O s Mj M HedcOlsj dded, Ltedls,
] HjddjdzdddL Jeodeflk jr XBOss dzd L Offd dzj dz d «
Tsdzd fojLOndi®f SOddjod S OROdd, ©OL{
Bj BB OAdZO, dzOMlsi 9O BI L O wjfsdzvtedL Oyd
dzd tco dzd v d &3t &z dzfy.

4-aminopyridine j B&zsC jto dO COdzdjodlsy € Odz0 dzd
ol LMsOdztsow o Odzgy dz0 ftotso j ¥ HOdMzj Ishtftgd H.
Csd3j omd O L qiffGer d Bampymt toj L 2011 ¢c¢tHdd
JHdzMlseo j dzOISO IsjtOfdw, S0L0O0dZO L O dzj y
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11 1 tsdz iy & @D &) to

1 sdzj Mis s P~ QA4 E)e tc ts dad futddssc tc j |t dzdetp Olsts 6 j dzj Is c
dzj o tetsSH j G J dzj 6 Ols,d o dgtic d L O dfez@dzd W IsO s f
B~ OdzdL 3d d ted ff o d L SVdBEBIEERY dzd | Cdzyls
Bsdzj Czdzv tcdzed f totstgP dzifls tcwAShiplgots] dats o d Mh s
HiWwdydls o § Od3jfflsdseq), v joegfuf Taf 4 & 5w 2 dzSdy d 5 dz0
IsSslsOdzj dz tcOL f OH dzO0 el jdgepiodtscdet €l 200HH o $ d yd MG
J i o000 s yYyPhletsls dzdf teddaf dz@zO0 H j &3] dzy ¢
Istcj ISOISO, 9( Ok®MisHEYW OBI® &I dzO H J d3d
(Alzheimer Association, 2017)

1 Bdzj MislsO dzlnj¢ dfes@dEBp@iBdy 1) ( Mj dzd dzdzO H |
Cl Mdes dzOuO@ts dhdzH ( § % | &) dgd dzda@zda]] tafEBEPEAS)
CsHddzfsftej Hj dzvh O MJjr Ol regifseidaidfudz® dBHOMHY
BJdzdtsdzO HEZhd s Mo jlkO d Mj fJtscdasL JqcO
f tc 2050as H d (M#@1d Alzheimer Report, 20165, Olsts f ted Y j dedIlsj .
12i1.5 flolff@cE® IS sdC.sIdEd st df tsgfi o la jtc O
G. JTi1UR% ftod JjoA®sYP tfHtep %3 3 jlsi WY Fz0tcOf
ftcd HOoOIO ftsdzO fted ol LtOMlss dzOH 80 <. 1
8-106 q d ¢ sdztse Q20d0. Anj IOjotlsts ¢ j dzgdzOIs © € dzd dzd J dz© € C
sfdmMOdz0 L O §I tcocd Istf i Kets Yftpj p dGHPBBjchds § v
o jhj g ts@ d&zOo dzgdwv dBsL i C, CRE[df l4sts ©#igfzls ta tOlrpfviay Qe
fnj 30 dzls d Ydz@ls @ 1 @aifj I€;R) Isfy ) ds dslécdddg lstz S0 Ode™ L
fOdfzj slIsO, cocofEPO] Jle@dzh&z@)L O%) M cotstcO® (
HiEd to, B tsdz$ O, i tots s tc @ Yz IsVetads dztf @dsjgdizd ¢ w @xis &
HodXJddJlsts, ¢ hpdigitainls o ff ded s\ i dedattsi L €
OBBdcHOAZO: ¢ dzlstets dzd ©O (Behrdetsal] 20570 flzdgg Hzls dzd W Is
fd dzH tc seRs dzjoffls dz0 dikiDy SRt tc s d 20, dL cOL
CtsedzdIsdo dzd, W Ekd€ yd sdzOdzdzd fris OfHts[eR j HigOdz Qi
iftecswowo O Mj M dzOhkh jdzdw o L OkZYyOo Odzj st
(L OlstclzH dafp@ad 5 o Gat@ dijlytcts 2 figpld ds §f dzdg®)Is tc O dzfmils o j d
My st datg§ls € H Is¥ la diz¢f 1§ JfddzO dzd tc © dzj d Btecd Od
fMmMdrdydzOIls 0 ), Bl§ ¢ ssopEHM IsitcOL dzd Is j dzdzs s, d
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fsisdmdzOlstsils, HJj;Rejifpgjodtsj daRMpE®L &Y cdL 6O
HJWJCIsd © MnrnoOhOdzj Ists dzO toj Yls Ots dzgzq Is #20 dz
d §OkzdqdzOdzdw (ftsolsOtcw dzfni dgP stz f)ls M dgd L e
Of tO@dndssMmisd ud da) NdPdzWBE B | 20 MY sMise dzsMlis
ZzO0 HEd3d fted LOfOL jdzd cGctottej dzdz@f H@OIsZzOJ
M s dasMis L O Spls]; ¢ Ods)jj dafiAYztif fdesdnls L O tcC
zO0 GBI K st tcd3d dz0zj digs WdsOBARZO dzj s OB d dzdet
Bslsde Oyd v, LOckBO &&O MmMj BOdsdydzolsd {0
mMeeMmMlse jdzd JtejydoweOdzedWw), tBJLHOJY O Odzj,
ztdO, dJddz¥j Cyddud Hs@b6 fHBJ P&&Ed 8 i tistels
Zo j dzd yO 0O res@ebdztslz® BLt jdifisfladgds Mils ls f totsH I
Isd X J Mis OB sd® anhdhevstiNikolova, 2006)

l1tod Btsdzj Mis dz0 ¢ dzyr 02 d3] tedzQdffrials aOdg Qolez @R s
tdmCils s ©OLodIdy d&O 1 ¢ o d&Oftej H O
Csdzf dzj SMdzed oL OddsHj2Mlsadw d&jyHE B(Jtsdzt
ftoj HtcOL f sdzsy J desmls d o LHj2Mlsadw dzO ¢
1T LteOMmMisIsO | tshdzse dzd W Isi dff,ts L SdfDldsts  tete[drfi§ sl ols W it
2O oMmjSd 5 ctsHdded M dABreoknteyeretcats H398).dzO0 o |
ltel LCOBO BjYHE HJjBdYdwIlsO d oi LteOMilsO
CRzd&zOldo dzd™ ted M s t©OL dzdyded o) L Hj 2
fteskzyeo Odzdw d dz® Ol dso L © tcOL o dIsd &z
OB dzZE Hjdzd jIss d YtsLoasdzZvWeo Ol HO Mmj - ftcOo v
Mzj HMmlseo jdzd otcl LS LO tOLoadlsdj dzO B tsdzj |
sB dzOMls MO BOREt d ftLotsdweOl HO M (i
WOCIsste & tsftcjHjdzjdz JlsOf ©ls 3 doslkO.

MtcOdzj dzj, ~rteOdzdIsj dzdzd HEtsB OO S d d dzOyddz dzac

ltedd &3 dzO0 o d Is Od3d dzd

ltcjHo OtedIsj dzdzd Isj H O dz(Rdvagidset ah 20Q9, (Jandetlzj H 8 O«
al., 2000 f s¢ OL 8 Ols, Y4 dzOdB0Odg] dzddnjts yaEdfac® Isdz@® W
tedmM¢ wEisCOPEIB2dd B3O EMisOdzstso j d&z0 otci L § O M
&z0 1 ¢ . 1VYed LMz Hs9 OlIsj dzd HBSE &ZOH 9 Ols
f tcd J dyit. @@ E (Engelhart et a] 2009, (Morris et al, 1998. 1 tczc d

gL mMdzj He OdzdWw B OYJ dzj { (BikeabaueeHaP2d@)s IsO¢
(Gray et al 2008) s 2 GCOIsts JjJHA&ZO lIs Isisteddlsy L



ol L OdzO® M < fdH OMaftosiatal 198fkstg jsfig, | Isfq futstas] Hs
Bsyj HO | Bdsdscduddwls ojoOddL] dg, Mol
o dIsOB3d dzdzj e wGHBO sls 1 ¢

ltedj &3 dzO0 di30L dzd dad

{8 dOmMSstets ftetso jH j dzFofghf fotls) 290YsdEQy j filgj HsjBd3 &
st J CIsdodzed dL mdzj He Odzd W J dZOff cOo J dz
HOdgdzd dzj fMj HBCOL 90O { t5dzL-OIsdO figldddzcH | Sdzffitsjo
ftodd 3Odzdls Gy L~O6 GfdiK) © j dzyd™Y dzO H j d3j dzyqdv s O,

Jtedjds dz0 OdS 57 tsdz

Il tsoadh jdzOlO CtdfzdkzOydwy dz0 Oz satdz j dL

dz0 H j d3(Sabndgry et al 199), dzs EkZd@3jtejdedwils fedj d3

OBOdz] dz tedME tsls tcOL o dIsd jOstsMmidzQ s 24§ ©F
H O dz@adistey et al 2009. [ j - Oded L d&3d Is § , fs Cdlsts dzd
Oz sesdz dBBsyj HO BIiH] ftslsjSlsdoe jdz s
dzj dL o jMmlsded, des Mj HtojHftsdZOO, Y I &
Mi Hsodly ttdm¢ sod WS Hs@&delsdzd]ls jff JOWAGISC Isd  daC
9 YJ tco j diRdsvind et af 2269).

HtejHAL | Blzs BsEMS O HdjlkO

ltedHi 6y Odzgj ss €1 s Mtej HdL J BBdes BsSteMEC O  H |
Mol toL oo filj Cf sStcd MC tsls  tESOarmeedslet(3)2B086, 2@2® 1 ¢

Gardener et al2012; Feartet al, 2009.v MiIs Odztso jJ dzts J, YJd § tedH
sOLd HdjBO Mj MmMei tcLo® M dOBOAzj dz ted MC
ftsodh jdz tedm¢ tsls twOLadlsdj dz@ Hj dBj dydw
dzOtc z h (Sdadgnpas et al2009.1 sdzL dIsj ls Mtcjded@y d dgdaz@3ts
~ntcOdzj dzj MO Mol L Odzd M ~RtcOdzd, L O SCtsdlsts
(Scarmeas et al 2007, C Ols s (Fitoj et Bl d 2205, o d dzts , f dztsH
L Jdzj dzylzyd,C, b dBe @ &3¢ dz(fiz@tls et a] 2002; Stupanset al,

2002) Mi Hi e @M HOdEsdts SCtdlsts fotslsdoetsH j 2
sls MotBtsHdz tWOHdSCOdzd BsL] Yydes kZotej )y HO
ZOBOEY 9 Odzy dO ol L Odzj dzd § Ists, Isi 2 COlsts

dz© dzd o Gtts OO SdE] sudzd (ESpysitotetsaj 2at; Chrysohooutel.,

2004) Cs2lsts J] dB@BOBESjte dzO o) L Odzj dzd 4 Ists, )
1 ¢ . LMlsOdztse j dets Yd btsLd rttOdzdlsj dzj dz
Mol oL ©OdzedIlsj MmMi i Mi Hsed ketejyHOddw, Mmi Mis
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ndf j tc KRsaitgpoulou et al200), H & dzd § d H(Sirdgi] &t al 2002 d
fi toHjmidetise d L O @lichppoal@udsd &) 2003, ¢ iy s MO
Lo jMmisded SOt ttdMSsod HOCksted LO ©OL o C

vl 2 CObts jJ HEBCOL Odets, Ud n~rtOdzj dzjilsts (o
StecOdzd L) o§, sy J 3 wiOdzddgQsiftsts O ogfjds dz2"OL tslzf s ls
BseOIs HO HBY JHOIs HEts YBHOLAEZzdes sMis dzO fts1
o tcj d3j sB OYJ dzj d HisC OL Odzts, Y Jd HOHJ dz
fteduddedilsj dzd dzO 1 ¢.

vl hjMmlsolkzo O HBCOL OIj dziplso ©, HTHGCtejfwh(d
@z ¢ slIss BSBKOLtSoaOdzd] toadh OOl ttdmME O tslis
BsyJ HO BMdekzted Htetslsj ¢ yd(Camimdstirmeto dIsd j
al., 2006).

) o BHOGdL &0 19 feshfjClsdodd fskz
ss Isé dztsf 2h jdzj sts f 5o dh Ga@ Jtahd, i) SO fistdsO atai@iL dag
Csdlsts dzd S sc O (Agtey @l 20090 dezdg™ s O fj, yj |
Bsyj HO fsoddv] ©dMCO jthig S BOL dydfls bji to&®
i Mty ddisy j HO o LiOiksiHsjoXniste ®NMCiise d W O
fd dzj e dMmisd yd ddsid-d@idzd@ehsidgef et 4l 2202.

1 HteOo j dz MisOIsizm
g4l Hsod WOCIkttd

H®IsO Mmj, Yd M HS9 OO HJj B dydwy J SIsHJ
ol ftoj Cd bsoaO Isj twWHCtS ol LddCo0Ols dzjL Oo
O yudiilsts d bkjixjmislso deOd wy jdajcedzitpHOd S izt
cdMC O L O ic@lLaangri2gQk dzO

r OB J s

rtcze tedmMGtse WOCktte LO twOLoadlsdy dzO 1 ¢
LOBtsdz] 8 O d3sMisls O -1iPj0 t%s ood M fPte @o diyj A&} M =~
(Biessels et al 2006; Lu et a] 2009. 1 Otcgzgdw Is©O o d dzhkz dzd oz
Gzt Ct5L ZOISO AR sMIsOL O BEOI HO EOYO
BBy sOBtsdzdL] &5 d W sMmW stcd dz(Cmafd &z\Vitden, 2800 s Oz
Rdziz dzd dzts© Ols O € s dpiipls jfipigls ddtptiish ©  df jtedfls dff tsfiy J
HdOBjIs jJ Mol oL O [ d € jsakifdeiidped dzj dsd v .
dLedzj yHO MsdBzdzdtc® tBKOL o Odzj st 2O ¢ b
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tcOL GOy HOd] ft CodClztcj dzlsj datc @y 6 ® Geef b OO
ddeL dd3. rtekzed ol L d3tsy dzd dimds@dediL d3cb Mfge) H s
~dff jtecdzd § j ddgff"Cldc@E o OMEC &z dzOtcdzed Is J§ dL o34 dzj dzd W
d M~ J [@dssels et al2002; Moreira et al2013.

[ jsOBtsddljd MddHtsd

11 ftejSd dLytd o0dzjlsts dz® tOL dzd yded St
BjlsOetddlsjd Mdditesd, omduSd Gtese jHj da
Bjls@dsdzdy MdiHesd M ©dMCO L O ©OLadlsd
i tod udipdditt Mls o j dz® o te (Kalrijid et ddj 3p60Muler &t al

2007).

Stl 9 dets dzOdz¥ G Odzj

Yo L tcjLEzdzikOIlsdIsj sls t©wOL dzdyded f(tetsizys O
mMdMmistsdzd ydzts ¢ ol o tzp H AED dzw(KivipetP fatlszld 204%H
FHotswWe O tcdMC O ls ttOL o dIsd i sde@ IHY Odn IsGsidAg
ZOdzv e 0Odzj YtsodhOea O yYjbdted i Is(Haunerdefnc © L
al., 2000. I dmMsClss Ctol ades dzOzwW e Odzj MmJ Mol t
BsLi ydes o jnh j Mo s, O Ij s Motw MilstcOdz
ftosdsjded fted 1 ¢ d 65 ItsLd dzOyddze M stow
(Zlokovic, 2005. 4 f stcjH ~diBlsjL OO LO "dfsfjtWlk
Ctol oades dzOdzv e Odzj , Oitedp f§ ditf ¢ fipds sz W s OL dng |
fted RBtO o dzOf RiiterdzE®dglz@0059C 9 jtdsA@O Y O 9 O, w
otcl LCOIO BjyHEZ M wBtsd ddp j H jodfndetd Y IsBsOdztsy
9l LtIOMIsls O.

mdtf J ertsdzj MiIsj tetsdzy ozd W

[sL) €1 IsBtige @RV Is dzO@ =~ tsdzj Mis | etsdz] fslcptOEziz
LdOYyjdzdj L O tSBOLEZOOdz]Iss dzO ¢b d s
(Dietschy 2009. v MmMlsOdztse j dewmstey j et al 200§, U J

~df jtorntsdz] Misg tcthdzjj cgfizOIs @ | L tcOMis MmJ Mol toL
qddzydH jdzlsdlsj Is 1 ¢ o Ci mM@@OoblL tcOBigls Hatf!
Ansdz Misjtesdz dzg My Mol teL 9 OIs M ttOLodlIlsd] st

mdyfjteas@sydmisi ddaj i3d "

Ldotslsts wOMEjHE LOosdmd s ddo OO d&O ¥
fsodh o0 M oi LOMllsO, Htd BI Btoj ydz© dzj

11



0O dz¢ ts = tsdz, COCIsts dlzj ftcd digesB g izt WA © dzO

M ezds® MO Mol L Oded M Toodhjdz tedmé sk
i tc 5z Y dRavkgizr et a) 2005;Seshardet al, 2002;Blaskoet al, 2008, dzts

ftcd Htolzeod dzj J tsHKAcwsthderals20M0o © otcli L € O

[ B3] H@OfhEOo d L OYQGeficy gtdatf PMEE Ui M Hsodls
FotcjYHOddY EMEtteweo Ol ftotscte]j MdwIlsO dzO dz
HI &zBsSCdlsy dzjLdd dzO BW dtslsts d&tsL i ydzsts o j h
ftoesctec MdwWIsO HEB 1 ¢.

rteked &®jHdyddemSd WOCkstd

RdzH j C Mij dzj @O O &BOMO, HjWJddtcOdz ¢ Olsts s,
zO0 odMmtsyddzO o ClogD/Mg;lOlsc;qu’q’dz%gfﬂslslfsﬁsz@Gdzq’ls
fsCOLOLjdd LO Ikjdindkd «&OMO d L Okd flsv
L Olsdzi Milsw o Odzgj Ists dzO -efrpfclij 31CdzOtc b SL tc®O Il tc @ L off c
(Beydoun etaJ2008.s OL d otei L CO ddsyj YOMmisdydaets HC
L Olsdzi MlsWw o Odzj ss ftsoadh Ooa0O ttdME O BIs ttOL 9«
MO HtBtey dLo jMmlsded ttdmMEtsod WOCIktted L O .
SBOISdZOISO iLfowm dMmE B fdlezd § €M dzO Isj dzj MHdzO d
ZOBOdzj dz ted MSC s EFitzpaB®ickeetchls2§Q9; Haebhes etdal2009;

Atti et al,, 2008).0 MiIs O dzts o j dzts | , Y Bl i yidzd degz0 Is to (
9l LIcOMIs d&BscEcOls HO ko jdzd yoOls tod mMS Qptsls o1
(Fleminger et a) 2003).) s tslsdztsh jdzdd O HjHtej MdwIsO
si 2 COb#HCiswts] fopHh jMseo OF MdBf Istsdz, Is¢
tOLadlsdj, © Mmlhts J d ¢ Cwpbygtdd PR mdd
sBBNh ddzd HOdzdzd sj 1O s Ofizsts H vzl QiREH k| P
HifteimMdwiso d 16, ol §to] Cyfi dE@L dadOy dedjlsfite jCfr
tslsH j dfdesfdsiziy o Odad v .

reaadmMCcad WOCktsted MO: cjdajlsdud@O f t
0 dzy R O flgg tzH to s o5 O] | tOHzHE Masighalzafistitdt ofAging,

2017, B Bdzj Mis dzQGoddedticZ0thdzm is flzd ddyotiiglsf 2011)

B3d ¢ e(Mdedn & Tyas, 2013  ~-d[f 5 d ¥ j tols d tf jotef d »(Gawldd o3

et al, 2009, B35 L i YdzO dista O oygg®s o i(Qagpld ek pldan 10,

ROl | dzder datigis L € tg dz0 e@ls B @t ded i & €z § G T & dz,
ftedd CZOBY Mdw s o tPadbury et 20E]icdp@fFi ddtsisdr)iisdzty
5 & drtg,dedlaj des i wi dz% Owkd F# Qidzef & \Waach, 2017
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d &azkz &3d dzd j éromljehasidzg01] Exley, 2017, &zO dz0 dzj dzd dzd o C
G dzlz s Batiagrman & Mandal, 2014

[ HO fMmj BttBhd, Y dvBO Ctdftejlsj dz
1o, @DCHiss Issoa0 |J SCcsBBddOYydwiso djyHE
GBI BO Misjfjdz odzdWw dzd 4 sCOLOO 9oL OddBtsH
B¢ sdzdzOIs O Mtej WO § dJ & joed@] If FdazQ I§ dzs s dzO d da

RLMdzj Ho Odzj Ists dz0 tw©OL dzd yded W OCItstcd, 9 dzd
9 Oy dzts, Isi 2 COlsts | EkfMmlsOdzse j dats, Y4y L OBOG
Bisdzj Misls® N j dz0Od30Odzv Is c(Betokn@ykzdaf &l P00% tc j H
1 OBOo Wiz EtsHBdzO dz2O f sWo OO d fttsctej MHdw
Mz yodlsy dO 1¢ ftejL 2050 cetsHdJdO fm 9,
RZOBORZY 9 Odzy d&O HfOydjdasdisy M Ikjixc0O0 ¥Wistods
sls ftsojud ctedyd. 1 SHoOmE] ISHS® On QY bdida(Ofs (
BscOls HO ftosdj dzv Is dadi B g MBdPIsts d - SHO

mdfslsjLd LO 9l LddCo0dzj dzO BBdzj MislsO dzO

[ Mdzets e dzd Is j ndftslsjLd LO o Ldd$ 9 Odz dzO
ORRd dizsd H-EzQ i BlIs PIZO, - s dzd dzj tc cidisusdg@, O, § & j Chyigyde
ol Lt Odzdi3s Jsdrcde®,dzH tc d O dzdzO , sCMdHOIsd o dzO.

1.1 jIsO Odd dzts d HYf thjCfadddnitated Is dzO O dgdi dets djH dzd W
R BBleOdzj dz fetslsjddz, S22kt | ©OLYtdsyjd
jSMitejMdteOdz o dBdesets si COded d j Ctsdayj &
11 fted $d, o UIO dfjicidso d ydzO© tetsdzv dzd 4 dL Wi
LdzOyjdzedj SOl tojclkzdzOltstc dz0 fd dzOff Isd ydzts |
d f dzOflqRfiledas &),IR008 [ dzsL d &3 wWOL Hjdzv s ¢t t d
Csdlsts LO 1 ¢ thdtse dzs L d2Oy-pdgd gzt gelzOd B tc O ¢
OB dzigdHAdzZj f SO0 0  BlsHj dzdzdlsj W tcOG d3j dals d
Cids Htokzed MbtekzSlskzted dLei dz CdzjlsC OO,
TOEOCkjtejdz § OlstsBiste¥ s dz€Seaan 21 8Wjddzj. ¢ 1dpO . E
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APP Protein:

B « YY
(1) B-secretase cuts APP protein, giving:
e [

(2) y-secretase cuts this residue, giving:

Egccnen. ®

Soluble or

e
Unsoluble,
aggregates into
plaques

AcEkled 5O ORJasdH @O RdfslsjLO.

s stej H O dzts d HYcEAESYY i dstf tisC) L Clkzdfatetal ts ¢ j dzj
2011) 7 fMddzls j L 2O dzjGizessds @S2 ykdnls s Oy j dzkz Ot
Octej cOBPREJEsEdHdd fteslsjdded (Ab) Mmj Bl
2O ¢jdzO LBLPY ezt Y B tots BsL BIROS KOL s BO A
2O ¢ J dz2O0 §Gs jAdgdedrpisderizd WP P tsIs fndedg " ©ON  fj o
APP695, APP75QBrieh& Weng,200H;1 00 dkzdz® yaf Jdz0
LO fjmjddddde 1 (fi ni oy O 467 D@qdagS d
sls Ctsdlsts MO: F 13P, LGGBR BINL7L, PL19 S, R3Garhel &

Doran, 2006 dzO@ G jdz0 L O ftojfmjdeddzdde 2 (i Hi
"t 5 o8 ts L (Kodk@ndabret al., 2013

2. 00k rfdficjjatOsdizR o1 stej " dzO Y SHHI to) Of
slsyOfmlsd dLEwOH | dO tslsdz@3d Slapirkils & sif dzd L) dictds
BfSCtetslszplzddlsj. ltd 1¢ Htesdkjddlsj o IOl
BfStetslskzr zdzdlsj , 0 s Okj f dedelis@®ly o daff Is j ts B tH)J
dzj o totsV dbmizg o dp@ dzd Is Oded v 9 € dzjclKhem & dBlpams dzd Is j
2016)

3. mtsdzd dzj te ¢ d Y dzOi frfddisEij L ©® OF lsapdyEasiiits @k O
as dzg[d® Y j Is d dzls tc diEmldj toOm Otc j HE Yyd e Odzj dzO0 Mmd d
ZzO BMotsBBYHO Odzj Ists dzO dzj o teslstcOdzm A3 Is J to

14


http://www.ncbi.nlm.nih.gov/pubmed?term=O'Brien%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21456963
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=21456963

@O Stsdzd dzj e d ydzd Is j dzj otetsdzd d  dL &3 dz
Oy Isd dzf s dzq dzts &Knobldeh &Martfsts/ RAOF,

3 mdysisjL O L O ol L { Odif lp pdgdadlisdH dfstg 5 yQ nsfd
dB3d ¢ tets ¢ dzd © dzdzd Is § Cdzy Is€ d, CedlIsts - OMmlst
ol LfOddls] dzddlsd § tafbdsyij Mde® &I0IsfH@ & ORdsizds |
dqdzls j tedzj o Cddz 160, d dzlsdzjcUaf s ¢ tef @R BS Is f tc Is B d3
(TNFU, o tjLizdzlsOl dz0 ¢ tsiflsizs g tc© RO @ro O
(Agostinho et al 2010)

4 drntsdHticd Oz shdhpad ydz@ ] dzO0 2 tsdzed dzO |
sCMdHOIsd o j dz Mistcj M b bd ¢ O@lc | ¢ddslstisrj ts dzH] th
Hd MY &z ddBegskoget al, 2012) [dIstshsdzH tod OdzdzOIls © H j ¢
Wictsdzls Odzdzd W, ff Oted j Is @ czdia] WdzOd s d3tfh ©tc Qudsdid. W
&ZO tBtOLEkZzoOdz] dzO0 MotBBHAd ©WOHJSC Odd Ml
W MW sted dzd to Ofdsg ESlsidddE®S P dzj dzd § s5  dzOdz@ | s
Csjlbs dzOMIsi f 9 Ols ftesdzj dzad o Mls te(@chtitz tc Ols O
et al, 2012)

51 ted midddd i Htekzed ¢J dzjildfdeddad dzdtafffdasfldsiit dn ©
sls MtesHdzd IstcOdzlmd3j d3B e O dzdzd f tetslsj d dzd , o
COdRA St j lsOL dzd W  jdddzls tdfQaitsjlstiBQa Qiddz € ts d3tf dzj € f
ftojMjdddadd c¢jdO tod RSENIK dzBq@dds i J tc Gatc .
nteBSL s5BO fted yYtsoj $0O), (RSUYPEENZ wtoddic O 1 1
AtesdBsL sdBO ftod Yo j $0O), CAS2)ys didtslzOdixs@izd
BzlsoOoydd & sdbd&dliEisHJLOl o) M dzeudednds O Bt |
ftedyd dz0 L © tsizp il dzdz®@ ¢ dzyn O2 dyfewgelenet ab O dzdzts
2016).

eomdfslsjLO LO tsC Mm@ da®dzjindstic jdgO® Mo tsB t
sBEzMdzOagm Otzptss dz0 o L f @dmftisjodzdat] 20fQcts y j M
HdMW EdS ydvw dO0 ¢ dzjAselsgroetdsJ01)df] dPCuds@dzd] tc O dzj
fosctcOBJteOdzO Cdzjlsi ydzO M3 tels (O s IstsL C
dZdfdHd o dezSdzj ddesod Sdfmjdzdded (ri1s. (1
d3j Is OB 5(li2d n ietdl, 2012.
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http://www.springerlink.com/content/?Author=Gerald+M%c3%bcnch

1 OtsGjdzj LO d Ot sdzsedW dz® B sdzj fls
[OCtesME s MCd f tetsd3j dad

WL dz0 St o AODsE®Y o) dddlsj, I & st
f Ot@getizdls j . HW dzs o j

vdNS¢B dL©OL j 2O Obtest iz R OBPBS
IsiMmls d MmJ EHNSEOEZS o dz0 -Ods @aB@EEPIsZREZO . Is s BB 6 6 O R

tOLhdtejdzdj dz0@ o j dzelsted S zdzdls |
[dStesmMS s MSd f tetsd3y dzd

1 J o tets¥ dimdadd dz@® § dzdils O dzdets tc 3O dzjlzlf | ydzd SBEOL k2
dquL il dzdzj ded ) ftejfdzjlsjded MY dtc@ dxtsdsd o daf o dac
s sted dzd 60O W 5t &R0

o jdzd dzded T § OF dzj e O daff ¢ sdyOdzdw, -L OtsB(
Odi3d dzsd H j dzbdfatgts s jcadd IS(J ¥ O O IstesW Jyded d Is

OB dZsdH dzd s j fi3® dz@ gsO timfids OO ¢ to j fap @y dfwidstds j dfQiz
WcOcdj dEls ©ls fijSkteisicO bigd ) O dsdigisHliHEzd®h
st BOdds o S djlsS 0Olo

9 ot LCO M (St OISO dzj 9 tetsdzOdzdzO € dzj Is |

dzj o totsn d dizd Y dzO1Ils O -fiid jhQjSiridfos jddEEn Is . j WeQH k¢
sdz@yj Is d dzlsitcd@@df® | t©@ Is d o dztd s dzL afndz ¢ tisfipddseOdzts
dZzO 4 dzd 4 o) Mddzals j L O d&O Oy, lsddzn 5dzd dzO,
sdzddzj e dydedIlsj dzj otetsdzad. 1 tstcOHd Isso O L (
CstcOIsSO d B OL Odydar s ts s ) B 5 fs dzlzOn jj 2 @z, & [ j
2015)

4lsOHdd o9 wWOBBdEsH® dz@ ¢ dzy~ 02 d3j

T1 4l eody MEBYEBRIIS] MO dzj sftej ] dzj de
fswowoOls dzjL OB dzv L Odzts . ] toj 5B dzOH O9 Ol
dzOB dz¢¥ H O9 Ols d -tfoag t§fqls ta Qaigirjdsjodgddif d tod Yd ¢
2O 3O dzj dz0 Ydwzy j sz Is§ dzj MO o Ml Mmist
fEydzsy ddlsy Mdlszoydd.

11— 11 © =
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T1i abstedw MHisBHE&BJ ydzv o Odzj sts dzO -f Od3j Is
ftesmMstcOdzMmise j dzedIsy dzOtelzh jdedw Mmd -ftedB O
HdMYOoLdqw, HdMfOSCMdw, HdMedesL dw d H

71 Istglsdv(is,j tcd3q difizls OH RS dzd Isd o dzd Is § Wiz
o Cdzt ydlsj dzdets d fsojH]JddJIsts, MO Isj »
B zZyoOdzded ddzd dLHO9 Ol dzgjwfmded Loaky
Wdzj S MstedzO 5L O, M ddz€ sdzlsd dzj dzyd w (
OB Misdzé IsdzO dzj o) L Bty fdajsiné claD 209U ctod >y Ols

O dzsL O

ljotsiMdrsdscd yYddojs g Bssajo Mj GfejH,
Cscdzdlsdodzd v s mgHlydisdzOs 0 lsshBscteOy dw
L 5dz0dzdzO O flaxBsE s Olod L OdkdL dtcOls  fd ds
OltesWdw d tOLMdto]j dzdisd 268 &) O dzlsizg dnQ I3 dacf{1sV id,
fsCOLD O, yYj Obts¥d iEProdDddf Y 6P &Lk |
ZOROdzd "5 Bjdjc LO dZOyOdks dO Bdj MiskOo.

1 5L ] Is tajsddzfiftpd ts dzdz@kis @ tc OETYovd L(z O dishL jd tedd tc O dzdz( |
MisOHdd dz0 1 ¢ Mmddsd s20d dxtz® | tig jiaf ¥ 3K O o g diaf L
o HfO0djlsOdzddlsy d Ij®BfstcOdzdzdIsj HW dztse |
fdzl sdzsmislsO dzgO dzj otestej yjlsstedlsy o BsL
fJtedWwjtded d dzdSoettedzd dBwOLSjtd LO 1¢ M
ftsded ) j dad dzd € o tstcdAd2 ) dathie G " fz@d Afled 4 B OO st
fteslsj d ddnimd@dL ddOPo dzd sy dzd C o stedzd dgOtcde® o L
sls dzts to diplaiaisj@dejdizO C sis | tc@®if § 8 & HLaGhzsdr sy j dzd |
dzj otesdzse d ydzd L O¢ Siztse @dag Oclzj BO® 18P . ¢ b o
Bi HJ d H j ddisnq Wiveh yufagepipizj H o O dzj &zZzO dzdo OO !
(amyloidbs) o  UWPET M) ) MY § @ fdusizfOte 3Oy J o Isd y ¢
Pittsburgh compound BPiB), ¢ s2 Ists fj dzj € Isd o daBlenimgvetfho i toL
al., 2015.

[ 4 ud dzq §
10MiceO dgf Mmihjmsolkzeo O JuidATPdy=iMg jdef Wfj taledzO

dzj C Otemise j dzd M tc MOdspdeY ISf=dpddisdjw od@ds B tsdzj Mls Is
WOttd3OC sIsj tcOf Jolsdyded d3dh jded Hted 1 ¢ MO:

1.sscdddlsdo dedlsj z@EPhejOld™ §Od&jlslsO, ]
Ctsdzyj delsteOydW O d Hs.
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2.1 o jHjdyimMidsis @5 MMaEaEB) fidY A ) mdv
3.1l SHESB Y 9 Odzj dz0 j ¥ j H dajBodzfdusdjdzj H j 2R daiti d
dLYtdzL 9 Odzj dO HERBOSddmMSdlsj ktejHd d

{HeBt]j BBABIY [ ¢ L O MBSO ydsts dzj ud dac
Cekfd dzj S Otflse O:

1. d yj Isd dzm tsdzd dzj Mls j tc OL Eadhstigojrizn Gasadtdsrigic d

Donepezil

2.NMDA-tc j yj ff Iststedad iOMmadinesoz hd@Es sis j O j o ls
tcl ¢ tso mHAnlsdajtsyd dzdJ dzO dzj o tcsdzse ydzed L OB &

1. ¢dyjbddzrtsdzddj Misj cOL dzd ddemr dB dlssted

1tcd BBdj M @O (&yno2&kitc MO ©fdModed
s dzd dzjdidssjd ndes dzd, S j st o sde@ @1 IsfLdaf s
Tsdzddzj tedudz® RdfsW¥kzdSydy, O ko0 i
fescte Mdo dzs lsds0 sfs@azOlslo Wdaj . L ©F O & § © dzjik
JLYGdL o Odzj sts dz® Ovyjlsq dzh sdzd dzj fyls j e OL dzd
fd 2O sqdudedlsj dzdo® 20 Ovyjlsddkitsddd dJ
ftedyuydds dzd tsls ntsdzddsg tecdydd” HINV¥Jdydls ]
ol o W BgdE®YEWISO d&zO I 0.0 10Oy st dekdsjdxiidig] i Is
bl Odzopjj dgs, j Hddz Bl fslsjdddsnEcsatsd
SlsdzOcOddWIsO d HtjSClsdets f sSHY sBOGO 0G|
f Z0SCd, Ssdlts MO ¢ d&zOMmdyj infRdes 6t @ILEBIES ¢ d U j
Mmisdiziz) s j tOL Ol O d H 910 Oy fisdf=ia-dedizd dsidfiflQ) to
Blsdted &zt sdzq dzj Mls j £OL O.

lted 1¢ J EnNOQdkesdazfislst)j dzO Oyd Isd dzn s5dzgd
dzj  totsd3j dzj dz0O, 0] Bilsdtocd dzmn sdzd dzj MiIs j e OL dzO
o j dzd yoe O. I Bd3d mdzw Is my fsSHRtBHJ
Zisdted gzhi)sztb@L OlsOL © OB sL AOQdEHzn v 9 Odzj dzO
WEdSydwy ftod 1 ¢ Ok ekt fpdt Jd3 o
~nBdzd dzj e d ydzOls © Is tc © dzf d3d M d W i tcd ytse j ¢
OYyjlbddzantsdzddzj Misj tOL OlsO tMisOs O (Silvedets o dzO s (
al, 2014).

b ydIlsddzm sdzd dzj Misj tOL dzd Is B tc @ lslaf dfik] dessttdd]s d B3 ©
[BtcOl diizRie s sted, Stdlsts MO thdse s Iste
d COwBO®ROkd, dOBdEuOls hdqesSs IjcOfj:
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& sBtcOlsdidlsj ddzidedlststed COlts GcOdtsY s
d kO BctOddyj 20 kj©wOf jolsdudz® kifsktcjso.

yjlsdted ddzt dB dlssdzdnlszde ®y@ is@ if BARS 6 s E MA dzo

rivastigmine,galantaming donepezild tacrine(tacrines j Wgdi MJ dL § tsdzL
f stceOHd =~ j  OIg(tdds@=sCdin d yldyts M ls )
v OB Zd.y®Oo dzdls j dzdzs SE OcOCIs jtedL JteOdzj dzO =7 tsdzd dzj fr
] 4 $Otemise Donepezil Rivastigmine Galanthamin
- B4 dzL d dzf d ¢ | W J dz0O dzls te §
RAdBIURO 6T gl el TOBBOB G hcowsd
B flsts dz@ 4l jted W j todzO s GOL d 0 dzd 5 dzdzO
O] Isd &3 s dzd o stcOdo|l P> Ot s BOIs dzts
R R deqls) COhdfts fnqbdj:teqc
. . uilzj Clsdojdz Ovyjiddz )
B mOded L] & & rq g qedelsdiedan|l o) @UdE0

tcOL Ols (

dzO dzd € tsls @

ted Uyd flsts
Wisted3O dzO 1 : . .
t]’tsadquSGIJgo HES ] JSEO HTS [ JS€0O0 Hts |
100 %
BdtdzOdzd yd ozj mdes o to 40% 80% 100%
sf
t1/2 70 h 15h 5h
Mol toL o Odzj fi 96% 40% s 18 %
BRBJ IsOB sdzd L ~ndfOlsOdg dzi~J tf Ols ~J  OlsOdz
JRU MdBkzh | JRU Mmdkh
Lt Btr;G)Hq’QOt;J‘RU R B tc &HAfc H d
Rivastigmine
Rivastigmine] B tcOIlsd d3 dOas disd dstizts dde@ dzm td@ef] dzj M s .
d &30 B&zOectsftedwisjdz JWjCls o iftelz HEj tsigy] ddalylsd

Mol toL OdzO

Mmistc ©dzd ,

lwed §OydJjdesd M
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HissL Oo dimefdfistsH 5B t6 ©  fds@ias@ddissdnds , Hisw @ h O O
ofmd ¢d 2 MmiHBdydmgite ORGI fipdfd3lzdgp 6H j dz. 1 O
BOSC Md B3O dzde® d B @O IsdzL ©, § OydJjdesdlsj Istcw B
ZOQ@dMsC OIsO HtsBi] fodshMddBO HBL O. [ 4 ud d
ftocsHI dzy 09 O, HSC Olsts ] dzOB dz6 HARIB ®. Isf WO
fpdzy H 3 B MMYA tsdeH YjeogPy © HEBL O Misif j dzls©O
B ssdB3dlsy dzgO HJ BJdydwlsoO dO §Oydjdesd
fsmMsS 0O, dzj ud ded j Issu fipc@ @m0 dasO jM B Oy e tc d
Istc O dzffH j tc 3O dzdzd ‘&lzd findk @fryilkadigmidifj dzOB dzt-H O Ols
BOZE s dzgj 3y j dzOded W4 SIsd, @it lsfdzOffitdsd t
f®dmMscO0 HsL O, fted Ml fj g Bd@kOls j I OH
dL Mdzj Ho Odz FGcw(dzls fo k@ jo®Ozd ff toHsi zdgp lsigd drdzts i)
fsojud b 6 &iMiyo. 1Jt: cOHjdd d Y§Bo
f so dh OoHOEz BiskSet al, 2009.

Donepezil

[ sdzd §J Lotz ydvduyddz d tBtOIsdd ddrdBdiststs
[ dud dedilsts m@iHgweHodetdry 60Isj dz ftedj &) S BWI
BOzC 58 jHdd @3 Mjy LO EMlsOdtseow e Odzgy dzO €«
Cdzd dzd ydzO© sy j dz€ Omgsilsizj czjdais), dzdHjsle O Isip 520 H 5 dz
Bl H] f tso gOY bip® d@mgtzs y dz.L d-9 d fHts C dmgr Iz b @zts
dzai MO LeEndiapdi oPded o € dzd.dzdwWddd: ¢ eacts@nd O@adm o
ftsotcl hOdzgj , dBzmMS Ezdzdzad € tc O 3§ d(Coudndgfetatizls d dzj ¢
2004).

Galantamine

1 O odzj Hicw galamigmises deg@EtsdL o sHMise j dzZOIsO {f tc OF
G tsHdde] dets ) dFPS Wi lsizez yj dz e o [ ¢ dgd |p idzts ¢
2013).

| OdzZOdzs Oz dz j Ibtejlsdyjdz OdzC Odzsd H , fnj dzj ¢
ddzr dBdlststc dz0 OyQglds@ dzf isitidd aeidg dgGy ®BRdzts | d Lt
tcOMisdls j dzdzd i eddzQslSsdadlzdfl W JIs © d dEO tdfrydgtdn L, O sy of
Mddzls j sdydeslsts B j I igsgd O §H flOdstlss. Odzsls j tod
zd c OdzH o ®E o tHAPRc Odzj dzd Isj o Iskdza ts dzd &zts &5 d
toj yj f ststefftsH isds4p2. 1 soe dh ©Oo O d ykze mlsedlilsj
fsimismddzOf Isdudedlsy tj yjfflssted CJ &3 Oydlilsdc
ftojL ,sfhdzjmMdzv o © ftotseo JYyHOdz] s dzO d B &z
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ol LBRHdAI] ftttsyijMmd. 1 coadh 0o OCIsdo detsfl
tejLEzdzcOs P shbBtew o Ols Ctscdedlsdodedlsj WE
vdfmbd 1]t dO nssdzddskdddilsdydlsy Mo: L O
Isj dzj Mdetslsts Isj ¢ dzts, Hyttejmdw, dzp,cO HzEHsS@OH
L O 3OV fatsdgdrd EaEskER, 2008

ANOted3OC € d dzd Is d y dadgalhr@amni@eathydsoiargmide.

ddzjH (JltesteOdzj dz fted] d3d BOSC Md 30 dgge@EOO  {f dz
galantamine hydrobromide j 27 Ledg/ MmyJ HMIs F&OmMInmdzj H
4ol oL 9 Odzj sts M § zOjL IBYdZ§4hs | sSIdf tctzfs § @ wzlfjls o ts
B IsOBBdZdL O sls y JCuRkEs | tc SHad]ilmjjovaetdal, d d3d
1989; Farlow, 2003)Mihailova et al (1989 kz mis O dzts o MirplsQ I4f,j dzis O d
M setsmisjsiOs tarGy dg  dz0  dzd 9 O dzd Wa®e friisjo d fig J dzdzts ¢
dZOoyd dz0 dzO0 dzj c s s < tf pdzts o gzdedsiH ety 1@ Grolsdat.
ZzO0 ydlstsrxetfde j G YYRdew Ofg zde® mOt hyl gal ant ami
o dzdw dzd | 3Adz® ] C Y B dziz y O 9 @QalattaenineéN-gpxigiezE-arlow,

2003. 1 tod 1 tc dgplagtandz® hydrobromidel 0 mg t abl . m E
H]2Mlse dj UL mMBPLEMIs OGAsH J digf dzdzO o5 f dzOL
Cdzyd Z€i@RMH2e d/d otcj d3zd dzO0 { tstzlkz JO0dz(fvezd dzd tc O
et al, 200). ytej L OBOGJL dO ftessd Is § zOL B3O
HisBtotso tsdgysddzdtallg METdk OCEBOE § © d v sdzmhC O J ¢
fjtostcOdzj dz § tod j dpa tz@ n 8 dz'mi3@ () IBO lsmgindsdf @ j M € «
cOLEZdCO 91 9 WOttdzOC ¢ ddzj Isd yddadHag et §l Otc O d3 g
2002) (u OB dZ3).y ©

VOB Z@ W OtedzOS s ddad sdyded § OwOd3d sted L © Gal ant ami

] OtcOd3d Isi to Galantamine
hydrobromide
1 d 8dzOdzd ydzts s 90 %

[ OC d 3@zRdz@B 20 C tsdzpa) dzls |27 Le g/
ltcedsdj L O HREHE Odzj dzO | 3060 min.
[BjJd dzO tOL ftcjH dzj dad j | 175L

djtolzdzj dz f sdzzy do tsls 57h

ol toLo Odzgj M f dzOL d3j dzd 118 %

[ jsOBBddL] & Tjf OkOdzj d
{ J dzOdzj dz € dzd te) dzfy 65 mL/min.

{Bh § d&zOL &3 dz ¢ dzd tei dzf 300 ni/min.
It B8 d2O | t5dzlz j)zd d3q dzd ¢ 10 h
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v 5¢ M dydeG fyls a nzOydnobronide

1 Ogalantamine hydrobromide H O dzdzd Is § 50 tf @ df J D ts tc Qodadizts

Mkze C klsOdzdztsd d(dzls tc@tf)J tod Is 5dzj O dzdzts i fite@ dzts % |
md Mmisj B3OIs d 1O} 2D (tHapreyB 1995

v OB 4@ LDspdz@ a | a nt laydnobronpide.

R L ff]dZJ H LD5op.O. LDsgps.cC. LD50i.p.

¥ d o slsd[mg/kg b.w.] [mg/kg b.w.] [mg/kg b.w.]
fdhed (24 25 4.5

1 &z Atsg 77 65 11

1 ©2yd |75 27 12

s stej H toj 2 Isd dzc ts9o Gler@emfipfiaditethyddz@omidi@Dsg e

= 77 mg/ kg b.w. mMoOes0O Gicdy fijtdg Hhds® jB S Mo
(LDsp= 5171 500 mg/kg b.w p.o.) O o Mmitslse jlsmBassejn Mmi M
Smith and Hodgg das ¢ ts € M (LDg=c&1T 500 mg/kg b.w.p.o.).

2. NMDA (N-methyl-D-aspartatertc j yj f Iststcdzd Odzls Oc tsdzd fiyls d

Memantinej o s-&zB®yMmddz, M kd3jtcj dz OWNMBEIs jIs d
toj yd flststej dz Odzls Oc tsdzd Mls. U2 BtsH Iz dzd .6 O
fsodh jdedlsj ddo O dzO cdzzlsOBOIs, Ctsdlsts
W Iz dz€ yd tsdzd tc @sidgd Isqp® dejsgt®OL Odz § L O dzj ud dzd
Misjflgodz 1 ¢. 1 OtcOMlsa © BtotsW dzO HBEC OL Ols j dzf
WEdS ydodzdtcOdzj dz20 ¢ dzzlsOiz0OIs j € sdzl dzQ Is @zis dz it
tod yj f sshMPl,] H®Of eddzOmMy COCIts LO oW o Ol
LO ftesete] MdteOdzj sts dzO B tsdzjnfglsldg). o dzis © WO «
ftoesHI dzyjdedy dzO 7 Hdzd. [ SLOIO ftsmisy fj d
HisfMisd e Odzj dz0 3OS M d dzOndgdd@manmtiejlsacdz® o O LHGD o
dLitsdkzLo O M §Ytoadhjdts o dzd BOdede) tefudsh Jf Quizf
fOydjdesd M ftej HteOLf sdzOeOh d WOCItsted L O
JHdzs o toj d3j dzdzOIs O k1 tsls td\jneet@D-ppadatzid IMD®)dzd ) Is
¢ O lansantadineketamined dzdextrometorphan v j L d i j H d dzj dzd W
ol terlkz jJHO d Mmiffsqg RO Yy JSHOS dstésdz@ figlgj d30 dzls d d
dzj 3 § ZOdedIsj tj OCydd, Ml teL Oded -ug dg®afdztsf fif ts
Mddzdzs dL wouifisfdisjl Q2 t ftwd Efslktjs OO
L OBOW detsfls, cdzOoatsBtsdzdj, L O j ¢, (Glyhndzdzd o ts1
Servedio &Ranola, 2017)
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1. 2. [edsdfdjdd f6djtesL O

[ zdzlsd § d¢jogegum® o j dzO,  H )i does dectisdfl €D deCO W ¢ O .
Hizh d MY tg(Nafional MS Society, 2007d Qo Istsd d3z dzdzts L OB 5z
&Z2Odzd ydjy dz20 B &ZOMIsd dz2O® HJjBJdJ zddedL Oydw
 ddOIsj dzdzd , LicdIlsj dzdzd, toj qjOdsdaf o Pzl sts
f tod fipsec ff i3 Is § dels § dz (Y ) scf{fs@dY f O I9fd ~ -Q Hefipls s

f s EPdzs | dz (2O tcj Hg Gedzlsj ) 2O SH tosd3f

B j dsBso@oC O dzO OC tdzdflesj B dzO Y jccizO eistizd W €
ftogfddz" o0 HJjBIJdzdddL Oydw d sBtOL Ezo Odzj Isk
His Nhdtest MfjCisl o6 ks ©dl ddj dizts df dgdff d3th
9 dYHOdz] , dzOtc iz h j-Ldgddrj daeds ts y Ju tdsej jdztfty |, Bsdz¢ O
LOeckBO dO Ltej ded g, L GO tdrjdsH } degifddO o G S S H €
Lt fo@®teizC O dozdo {EEORMd Qdesj, &BzMnC kz dz
MC o Odzsls, dLtOL j d20 kit j Bsfls, dOtwizh
Mo jlstsai tolsj , d dz¢ s dzls d dzj dewpd W 9 d M e jlsts 6§ S te
Wiz de€ Yy @dzg I tsdzy j dels to © (ERpejo& Nodid mmPaAd).j

Voted HJdzdIs] sdEjOdse dH Oz il HdzCdagdfy e Ois O ff otso §
dzj tco dzad d B zdzind 5O B H dzVHOtO dafRtisisi D). lct®OL o d
tc O dzdzd Is j G 15 Higfjdzdts ) BEDB 5 L 1) j g jffilsGs s d
¥ J dedilsQL. f esMistcOdzj ded j ss BBz p OdecOz 92 h Wtk t
Bisdzdzd dR®O0 1HEBHHAEZOIO f(totsHi dzy dlsi dzdztsfls
LOMjcdzOdlsj 1§ OydJ dzls ddzdifSiP 5ts lsH s fiylstd dadEz0(
dz0 ) j dzj(Ezdejods Montalban, 2012.

1 sylsd o fnd ucd dzj o tetsdzts ¢ d ydzd nd &Y Is s Bd
0B sdz¥ 9 O GOlsts Y j Mls s yij jin CiPls dic @ ritls OtfiaOd d dz
[ dBO d"StdsSts Wstdd:

1 Ytod Misicf dgy Is J dzls ddOf tdstesigL d W sted3O ftod o
Md fcwvewoeOls dgw"COCod dztso f siigd B3 1O degli N
ftedmlsi fdlsy MJd dzOB &zt HO9o OW of @ tc B H dizts 8
B stsdsd dzO@ L OB dzv o Odzj Ist5;

17 lssted ydets f tetsc tojifrirgdig Gih Off | Widotdsogad y O dzdzts
teJ d3d Is § dzls dzts, Mttedy dsofswgd(dzji dzO0 L OB tsdz¥v 9 Odzj
LOHI dzBtsyOo OlIs § dzOo dzts, BJjL dzOdzdydd4 dzO

17 1 tcodydes { totsc toijLifaBotid®y o O tiAp s  inOmidsdsusCc
ZOYyOdzs ) f dzOo dats o dztsh O Odzj dzO dzj o tots
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1) 6C g digls § dzOi o W EHdRI £ ted Mylsi f dzd Is j
Odzd y4 fHtescte MdeOdzy dzO L OBBdzv 9 Odzj Ists

17 1 jdzdcdz) Z2OTf EtcddOOL d Wsted3® ddBO BOdzE
ftetsH] dzy d s dzded teoj BdMmdd;

1 [ Odzd ¢ dzj dzOB iWitsite@zOf tctsctcj Md v, tOdzdz® d dzo

I fitedsudlsy BIiyHEZ ftedmisi fdisy MmdBYIlstdd
W Misfsts dnjo Ols 0?2 dad dzj o escztse d ydzed o tetss dzj
B 5 dzj (SEhiaret al, 2017).

[ Isdtsdzse W

[ |jJ 6fdmOodzd Wasjtc.tdos8Yfri Qldzc z PdeRdsls j L O
sMisOe Ols daj W dzd, dets M Qmffufdatr) H e b apdpd] s dzd
zO o d DOMRHIdAs dz dz0 Ists B W8 dzkisgntzjet al 2012,

Qo9 Ists d d3lz dzdzd Oz j daf s d ydd el @O tsd tcd v Is
WOSCkt® sdzdzOIsO Hypa] | Qdzfo ezte dz3W Mists o ctoizy
wWOCIststed L O &3OIs o dqtelzmdzed Is § ddzt § S ydd. ]
cjedmMistcdtcOls odmMsSd ddeo O &O OdzsdlIlsj dzO
tclzB j 5dzj dz, H eiruspVargellas zostepiruseEbsteinBarvirus) d H tG.

1 tod Qo Istsd d3lz dzdzd Is 4 ftesyj md Stec Odzd L &3l Is
Cdzj s¢d, C¢tsdlsts OCIsdodes My oG dz¢k yos O o H
Bz Isi € Odzd . stsLd twjLizdlsOlk Mnj fsmisde O
Odzlsd G j dzd , o dzj M ded tslsolj deded Mty tcinSis lintsd j d
MrHMlses d3d yHE JHd]Iy] d Hkedlsjy ( Odzsdc
10 tsdV g ddg@0k @ dzff tej H d MY B dnsds,j dnspzEte
LOBSdY O RN OISO ttOMO, ZOstclzf 9 Odzj Iss dzO

o (MSC OWOSEH Odzls dzts fyls  daP | Ddzts' ¥ o @dds s 5 B dzdf
26%.

[ desy j flse j dz0OO MCdzj 5L O | bkzh@seOddHJ
CodY BBslsts MatsHMmbsets dzO0 ftedL dOydlsj d Mmd
i mstswdzd v .

O detsMmisd yd tc ©dzj

[ 5 BS®R) dlsO d¥" B30 jHdd jHJdhEshbkdigd g6d]
fo. [Mdtseodzdlsy dL Mdzi Ho Odzfl ©¢ dzifts falsts dz@fy dz@f
SERECEOV Y a)s L Cswists fj slsCtedo Ols
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HJ &B3d J dzd dzdta dUsyjdapmias ¢ d te O dzd (ftejHdL o d©OOdz])
dL Mmdzj He Odzj dzO L tddAdisdchiprdisCy, §ibRESmodif) o L Md
zd Cotstc® o Gtel B dzOydzd v BsL i ¢, LO HO M
ol LY OdzdIsj dzj dz ¢ © tztf iRgBEN dzp H otNelzj sts dzO dzj k2 &k
Odzls d IsijtelfO" 2 -d ez lf @W j tcts dzd BBy J HO ff SHI t5¢
s jtcOf jolsdydzO MistcOlsjed¥Y d HO et ddzHdoe d+

[d4 ud ded J

Jdudddibs | dOmMsyjdts CJ d3 ol L MisOdatseo W o (
ftojojdydwy s dtsod ftdMmlsi §d d dzO IstcO2 dal
LOMjedzOIsd Bls [d4 LOadMmd Gl WsttdkOO dO
9l LtcOMIsls O, dzO Yy O dzdzd Is § fn dodstfols@sddzidH O yg s |
fOydj deldsdfiig jimlsls© Mj w©WOLoadea O d dzOftcjHO O 9
COts Micj HAdZOISO tesHI dzy dlsj dzdetsfyls dzO@ y d o sk
1 0 dzj ugj ded 4 dzO d3detsy § Mise § dzOISO MGC dzj tesL C
Bj H S Od3j dzls d :

7 | dzt CsCtstelsd CisdndsQlicsjagj Ists v mlsts ftod
ftedmis) §disj;

1 RBzdsdBsH EdfQlytstelrf o Ols fMmj ddzlsj oW j totsdatso «
f sodzdw o Ols B&OetsftdWIilsdzs yYJ MistslsOISO  daC
LOBtsdzVv 9 Odzj Ists;

1 Rizdesmizf ted Mdoded d3dd Hd C O34 dzlsd;

7 6 difls s d30Is d ydzd i tef jL i GslsD i) LO tBdzj ¢ Yo
iy d didfdsd Is § q oG dz¢ Yo Ols 1 ls3E ts de zdin@AS) ©tdai «
dzOMmistets,j dapjjds®E j e d Htc.

[flsted OlOCd

1 tod tsB sPlstddilf Isdgd30Isd € OldNG, 1 dedflsktO® o0jlsdztoL ddiE:
CotelsdS sMmisj tetsd H COoldts § waj &d dzffjtdljjH daddLo txizxt
tsB dzi € Yy O ofrfdd3t Is dz@(d Is j o C to @QlsSotisfigt€ tsunjisde tc th z@
dzj deqd J dzv d30 L dz0yd a3 J W St s Mtctshy ek k
91 L Mis Odzis olzts 5 Oz dzts I dztclistts Ofdfsizfsdz@d®@dzj j H dzO ¢ 9
JWdeoOomazdtf o] sHisdzw 9 Odzy d2O (tsmdzj HiNlsea dwIsO
ftsodzd 880X stelsd S tsMisj tesdH dZOISO s tcOf dw,
f dzO¥ g3 {SMEls et al 2017)
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[sHdY dydteohd SSHO &0 LOBGdYs Odzjlsts dzj € C

1 o ® 6jdzjtcOyYdy BsHdWdydteOh d, - EB@Is 0 M
ol 9 JHjdd-Isjf tog sSH @dd dagomhEeron betala interferon
betalbd glatiramer acetate

ltejL ftmdzjHddlsy HjMiIls etsHddzd MO o 9 j H,

Bisdaiissls dW d ydteOh d  dipgeligh€d® drjfldalsnejde, dimethyl
fumarate, natalizumatp alemtuzumab.

[ sHdWdydudygiedg Oow twOLodlsdjlsts dzO B tsdzj |
4 dz2OftcjHOOdzy dzO zdetsy J Miso | dzPls®j dgf ) dc® L
sBtsMistcw . 1 sdzj Misls © J Ml ftcse sH j dzO tsls
W Iz dz€ y d ts dz0O dzdzd HJWdydlisd, Cdlsts O BHW IS
Fotej yHOdY Qydwdze Odzd H d L

J LOadmddismls ls Md B IssdzOls d ¢ xEndine,d3tsc Ols
baclofen, galantamine, diazepam, clonazepam, igntyiine, fampridined H tc.

4-aminopyridine

4-0 3q dzts f d todf i dpliampridinei FDA, fampridinei EMA) j B dzts€ j to
ZO COdzdj o dsi T OEHOLdI sCOL Od L O ol L MisOd
fted HJdi3dJ dzddzdL-¢ £Oded ¢ WM zd O dzdrampgr@dz § 1
fto]jL 2011 ¢etsHddkO d | JjHddzmlse j dzOIsO Is,
ftosBdzj 8 M fS-BHSCOLO ftod [ .

1 todL fiffdzj Ho Odzj dz0 o dzcdPW edsjisty| dz@Q d Wi B&| IGma |
hydrobrominienogyrdi di ne ol ok dLBAZzdteOdd
o dzO ¢ dzO, e bk Mmsomdzmeojpdets,i d g te dzseipsd: figf deddd Is j
COdzdjod COdzOdzd, EHI dzy©O9 0O tetsHI dzy s dzdz
Mo tsB sy HOSK Odizplety 2d@Ezfl OtcC 5 ZzOL OISO d L OB
fs] BOBOdRG j o WO s dzOL 3j dedw toj Isd € &z dzk
9 dzO (Réxlirheva et al, 1999).
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slsteSzeO® d WdL < t&G-aumuzifindne 52 filse O

J v OB &fh PO tsBtsB N j dzgd H Odzdeded I& JO My afisf Qs @ d
aminopyriding(Fampyra, Assessment report, EMA, 2011).

v OB dzdy@L d € s5ndd3d ydzdzOfgants hfglpy ® i di nj .

dlstclClsktedzO W stc 3z dzO I
" |

N

NH,

md d3d ydets dzOd o3 dats 9 O dz 4-aminopyridine

[Bdzj C L dzdzO W Stk &zO | CsHeN,

[ 5dzj C & dzdzO BOMO 94.12

tOL lse stcd dzts M Is tcOL o otddodz o tSH O, J Isd dzts
dlsjte d Bj dzL j dz.

uj B jteOkeO dzO Istst|1585-159"C

pKa 9.17

s sdzMils Odzls © dzO eatc OL {f tc| logP =1 0.76
NsClsOdets@/ o tsH O

dami nopyr ijds@eesdify qdi© o 5% f tsH Hj2Mlse
Yydlstsn tc ol y@y R ~dJHtS Md dzd tc ©dzj Hts -dzj OC Is
hydroxy-4-a mi nopyr+hydioxgeang ndpyri dine sul fat.
4-aminopyridine No x i de MmyJ i sdzlz y 0.9[/Q) Istots ds dzds € df ) fiz
dzi Of tzed LOjHdzs 3 95% tsls dzj d3j Is OB ts dz
d €M tej Isd tc Ols (Parthgsarathit &l R620.Is ©

Il v OBy O tc § H MIs © oW Qte[d3z @ OEEdZ[dzjL 1O Y dePis 4 § O

aminopyridine.

s OB &GN Ote BOS 56 d dzj Is d g dzd4raiOdpyDidRE.Is

1 OcOdzj Isi to 4-aminopyridine
1 d 8dzOdzd ydets s 96%

[BiJdBB dzO tOL ftej H j2.6Lkg

ol Lo Odzj M f§ zOYMmdzOB s

[ jlsOBtsdzd L | o nd f OlsOdzj dz
ECMCtcy ydw Bl Bt ydzO
[Bh § dzOL d&3j dz § dzd t 10 mL/min.

11 Bto Luzddei dzfn 6 mL/min.

It 3 dzOd3dff decfizé() Jaiq 5 h
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v 5 € i d y desdmimopyzd ne
1 Gt-aminopyridne H O dzdzd Is 5o fLtf.oL D s .i.p. .1 to d dzts i @z 4
MmMdMmils j B3O Is d 1O e (EpfdpyEn, Assessment report, EMA, 2011).

v OB dz®. yOB dz@-aminopyri dine.

N |[rRL fMdzj H 9® { LDsgp.o. LDsoi.p. LDsps.cC.

¥ d o tsilsdzd | [mg/kg b.w.] [mg/kg b.w.] [mg/kg b.w.]
1. [} &@ Rtse j |200 11.5 18.5
2. [ dh¢d 50 10 5

g stej H toj 2 Isd dzc 59 QHetherdsdniDapPidneZCDs H @ADg e

mg/ kg b. wW.dz R.f.pHDtc§ | d3 Mtcj H dzts (UDKESH d ydzd Is
I 500 mg/kgb.w. p.o), O o Ml tslse j IshiGosdling hiddixy < O dz
Is 5 ¢ ) (LDg=dB1li 500 mg/kgb.w. p.o).

AOtBOC sdzse d yded % j C lsddamigopyfiding dztsy j dzd |  dzO

4-aminopyridinetf .o j d3d dz0 o O fditsjL U YW4Oils <o Qj3c O
dhijtcdf dzOc © f tod : 1N)S dziz ddts RopdiplsteClenimbts, 201)1
(Jensenetal, 2014 2) Btdzj MisT 02OM ¢ dizoy@ O fulzg WA Y H O
Oyjlsddzantsdzddz d f sHBBKGY 9 O 39 s EizdPl i dz dzi ¢ dgzH §
dzO EatornLambert 1 j finjs o 5I1Gxzls Oc sdzd L dasdj Is tsH j 2 dg®
dzJ Hj I sdzwtcd L d te-@Bkz 0f © [ dzodg] taubakzs&rigets dtracurium,
doxacurium, pancuronium, pipecuronium, vecuronigm tSilsmistcOdzv 8 © dz
3z M ¢ & dzj dz BesdRtzdAde §&PBlight, 2011)

[ Edzlsd { dgjogegem® o j dzO,  H )dfififd drdj chedisol tRHIP dgof & RO
HEzMh d MY fg(Nafional MS Society, 2007 Qo lstsd &3z dzdzts L OB ts5dz
ZOdzdydd &0 B dOMIsd d&O HjdBdJ dzdddL Oydw
f Ho dcé Olsj dzdzd , L ted Is j dzdzd , tej ud od d
Hy B3 J dzddzd L JtcOdzedIlsj OFS Misdedf dzlz € g | dz@ dz6 O Ezd §izs
fto]L oL = alg@myd d&3d COdzdjod ¢ OdzO dzd , tcOL ff T
d3j d3B tc O dz0O, dZzOMmlsi o © BI L O wjisdvtedL Oyd
dzj tc o dzd W (Sdhugiatz eizf, 20)1Dalfampridine(AmpyraH 10 mgtabl.

ZHi dzy s 5B 5 HHRSIO &2j RaeGrant, 2012 j SHSBiGy dz L
fsHESBtkW o Odzj d20 (o tSHSC OO M g WEAPEdzd IS
fticjL BAAa®jcL 2 64 dfatr@ridine (Fampyre) 10 mg tabl.fn

EHI dzy J dzs Moty s®EPdaj i i M MEMAS  5¢
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(Fampyra PAR, 2011) ted & dzd dzd yozd d L §f Egeb@rdzetdl o o
2012 § EfMlsOdetso j dzts, Ud ftod fHtoddztsy jddi 2
(Ampyra) 10 mg tabl. Mmif LOBO8 jdes tsMot
Ho GOy dzdzOIsO OCIsdodetsmis GJted f Oylgtg dzls d
MmO &0 HeodyJddd MmMJ HaygsdZPiOes ©
[ OCd BOdedgD IsjO 1HOs mg 2 f 1 K b d o dgiasdets, HisiL Y
o jdzdy©e O ttdmCi s (bnbigtséat aaniydAfj eBij 8 Is¥f tco
Bzdzlsdf dzj 20 MC dzj etsL O Isfig P wWdOdzpaj SR Higdptdsds ts |
otz @p dMddizdlsj] COdzdjod S OdOdzd o dzj 9 tetsdz
ZHI djfGeotH i dzy dlsj dzdesflsls© dzO@ HjftsdwiedL Oyd
fsls] dzfs@ds,Btcw o © MmJ ftose g BZEEPIA,L Obzy
COdzyd j o dizkzdgeizded Isogj do dgQ < de@ M d dzo Ols 3z M &z dzdzc
(Dunn & Blight, 201).

4-O0 dz3d dzts f d te efpH d dzd tHapridine, dalfampridine) j BdztsC j to oz
COdzdjodlsjy COdOdzd, (2t j fsCOLOdk L O
Hd B 4 dzd dzd L d @ dzd § O € fiy e3dzdiz df B czdRenigiprd ts § L
2011 EétsHddO d jJ JHddeMlse j dzOIsO Isj tcOf W,
fsesHCOBO e § Gailsi MO 0O wWjHJYO 1]t d
1 stcOH( sOL d i tcd yd dzO ddzls j .o M ftcjHM
- OtcOCIsj ted L d tc O dajAsdaCtttiARls \pezdp d f tdfdfdq to ts fiy dzd
sedzjH dLMdzj Hoe Odzgj dzO Ctsedzdlsdodzdlilsj W Iz dzC
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M. A J

ltotso jJ Y HOdzj 2O JeMfjtedd3d desOdzdets IstsCmd ¢
ftioszye Odzj dZz0 tmjd3 dtsetsmddzs,j L dtcOGdzd, t
ORd detsf d @AW dz@ B J dol OL J 2O, M Yslsjdzydo
dbdzymr 02 di3jtc d Bzdlsdf dj 20 MC dzj etsL O.
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V.17 ¢6r1r oY R

1. [ftejHjdvdy it @b) dsosC it o defyiidels j L d t
Ml dHddaj ded¥ d € tgalantdzOngdft-f\ls | d3i Y HE

2. [ftjHjdidsp ydZOsilssS id ydesmlsls Oy tedf@s uipi j H
Isd Mmls

3. [HtejH]jdzvdzj dzO JWICSIsdlsftediddips Mmi @ HJ
fOmMdodes/ OCIsd,odets dL BWYWGo Odzj

4, [ftjHjdvdy O jWjCG0oidEE ki disiCte
OCIsq g dztsfls

5. [ftejHjdzinddro jdk@ CIsO dzO Ml J H ddidg @zt Is RO L
d dzL d d3d Is §d Osylg stffecfizizj Mis j LOL O

6. JftejHjdvds &O WdLdSsRdiduddlsj; RO©OC

7. [fwjnjdvdz Misq ] dals Odzdfia® df) dat) tc € & 3B B3l

galantaminer 4-¢ {;

8. [ftojHjdvd OdzlsdH j §ftcjMmde dets Hj2flse c
Bj@uwL jfddesod ftetsdL o tsH dad

9. [ftinjdvda flgidjdds{@d dzOydY dz2O0 BsL )
corpuscallosumdz® d3d h € d, lsusripdeefitc G didn Isfip dzs 6 d YydzO 5
2O Jj ey j CIsdodedisd M) JjHddej ded "

10. vlsOdMisdyjMSO ©SBELOBEBISCO d&O HOdzded s j
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V. TousrtRrROJR R JrulTR
V.1.[ Oted Odzq

{ § d s dedo tfs dz

RLYtBdzL o Odzdlsy o | CHifppdzk) dgsef B4l wzdd & clz «
IS4 cd85g2® 8 MJuddydeddsd dzls Odlgd lsnls P ¥ tzl§ dadt
Ar Sy jtocddzd dzls OdzdzO d tcOL 91 HIdEQs. B GaLddf o daf y ¢
r do tsls dis[Asd Is © 9lOGdH O fgls dzd f sdzd € OtcB 5 dz0 Is dzd

Slsctso OwIBO PA 2O tod dz2Odzd yd4 dzO ¢ tetsmlstc O dzfm
2O L OCBWdztso s \z@sPUgy j Wz 855 dzls Afeusiagdsql iz toy ddadts
tcj G Iz dzd tc Oglp JYJdE€d ded® 1 12h/ 1A @AOIST B | Hs Jnda i st

f djls? dz0 o tsHO dMeDdOE@j tgsdHidBols L O (et
ftesdLoBHMmMIse j ZOISO BOLO 9 stsfMmisd dzB tets H .

fsiRihJddjlss, BdIsOo Odes tsls, JeEEWnd Q toid @ dizg
d M d Hdzj o dzts ) OB stcOIlststcj dz H dzj o dzd € . A C
[ ddyddms d dzd o 4 Bl j s tedlsjy 0o O EHMIs
tcj edMmlstcOydvw O Y dotlsdasoi Hj dz SHOF JsIsls -
tcOLjMhjdedj L O dqLUYBdL 90dej dzO 3 do tslsdzd

03.12.2012 Hts 03slsl 21.i200¢1G0s ) S QfsLCi GoMd§j dagfy d W
ZO ~tdzifbfp) . 1 do Otedg® W3 d5ls diz@dzdh P Y @ Istri didssj |
ftoese j isbo @dztf | dzdzd Isj§ dzdzOISO ©OG j dzydw ¢ 5 dzj ¢ (

mdazqdeodzd d tj OSIsded

10 M d dtse tsigthdze f dePirGuapd| dzjfrizff wiso j H J dzq
dL fMmdzj Hio @deds" te j H Jsdzhs dzfBIE @p 15 dats fiy 1O to RO fdty'de
dwidSls. wl jipideplgdivdstoodzd d gk shisdpp j ded
i Istelz sl ygoOlsj HicO A todzO dedhd digd S B i §59 8 dzts ¢
B sOkzztee d yd dz T zwdagWo ¢ Mejig/dstgds tsis dzts o ts ) d dzls
i J Hddej ez § lNdH dado tstHtels{eO ddeodzts4 d to dgntd)dz@O (4
sMlsOdzOdzdIlsj MO BjdeL OL jf ddesod HJ§ j fIsdH dac
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11 wddesjL deO rdetedHdd #ifJ wgbdeydedi™y d B seg
HdfJd fisdnd MN-B s ®ldzs t 5B ) dadacdH

gddadsjLi s dz0 ¢ Isdrpded Htsy f HBEUGHE sds® 4
(AndE. 2
BOC_HN—(H;—ﬁ—()|—|HZN—4<\3>N Boc—HN—E—E—HCN E» H N—E—ﬁ—“@N

' TBTU/DIPEA ! \_4 ’ S \

R
a-d 2a-d 3a-d

Cl

CHg4
H |
Cl N—C—COOH Cl
H CHLO e}
cl

f
Y

TBTU/DIPEA
4a-d
R = -CH(CHj;),, -CH,C4H5, -CH,CH,CH;, -CH,CH(CH;),
(Val) (D-Phe) (NVA) (Leu)
a b c d

ANdekZewd dzls j L dzO f jHIsdHdzdt ftesdL @ sHdzd dzO 4

12addzls jL dz@ BjdzL OL jfdzseod ftesdL obsH dzd
nibjttsydSi dz j Mol teL Odz NyQB 4+ R jekisE g ezd dz)ni +
D,L-Ala-OH 9 N-€C tc O W

121. wdddsjL dz0 EsndU¥dyuydtOded N#3H4 j §Isd
Hd R dzts to ts 3D L dde-@h o N-C tg O W

I jdzL OL jfddzsodlsj fwusdLesndd MO Bddd
BsHIWJydteOdsed HJH)J §igidmd &j( BFsigndd, 84,5

s Is tc OMfIBigElzL O N fddz 0 4 § tod i) HETW &f PIPEAO

ftej HCHOB) ftod MISO2dzO s j & j cOlsktcO.
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R 0

a — NH-CH-- COOH HN-LH-COOCHS Tl — NH-~CH—t-NH--CH-coocH; NaOH
Q | HBTU, DIPEA ( | l
CHs o CHs R
cl cl

0

c ]@~NH—-?H--H--NH-»(IIH»-COOH
CHs R

a

ks1e10 R =1)- CH2CH(CHB3)2, 2) -H, 3) - CH(CHR2)2, 4) -CH2CsHs

Adebiwddals j L 0 BsHd¥ dydeOdd N-@Hd d Bdes sy iz i)

D,LTAla-OH 9 N-C tg OW
<

S OCH:
HN
th@[ocm
AN GCRacOstel S sk to® d dgD s BE §) de@ 84,505 | Is tc O R1H-B-t
Bjdet OL j f ddz

} sazz g dzd sy oW HJe)ddslzdfiyy o dMmtsC d-9 H¥s)B d &l d

T BOSEEEOY MEO ydhksslsO, Csdlkts MO B ddd
ssfjdj d | ¢l &z dz0 sflsdydes oi tlsj dzj .

@

O — ~
— / »/
Cl= g / OCH:
" y—NH-CH-C-OH + HN
§(S) ' (Srse —
Cl ~ 5 3 -

cr- — NH-CH- E LT 5 OCHx
| I OCH:s
cl

R= 1) --CH2CH(CHs)2, 2) —-H, 3)--CH(CHs)z, 4) --CH2CsHs

AdGIZE@JdZLOLJIId detso d ftesdL o sHdad, ftcd SCSdlsts B
Mol oL Odz M HJH J INKIH d - IfZisHe Dy @Bl -@H o N-C tc O W
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J] d¢OtMmilseo jdzed ojh jMmlsea©, MmMEkeMmMlsOdzydd d teg C

4-AP (SigmaAldrich, USA)

Acetylcholinesterase (Sigmaldrich, USA)

Acetylthiocholine iodide (Sigmd&ldrich, Switzerland)
Butyrylcholinesterase (Sigmaldrich, USA)

Butyrylthiocholine iodide (Sigm&ldrich, USA)
Bis(cyclohexanone)oxaldihydrazone& uprizong(SigmaAldrich, Austria)
5 , -@itbiobis(2nitrobenzoic) acid DTNB (SigmaAldrich, USA)
Mirtazapineoro 15 mg tabl. (Aurobindo, United Kingdom)

Nivalin 10 mg/mL amp. (Sopharma, Bulgaria)
Scopolamindnydrobromide trihydrate (Sigmaldrich, India)
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V2. jlssH(

V21.[flstc® IS¢ fidydesfls

{ MO Ists@ADPGN dethpplaizd U J Miso slsts o M jMsets,
Csdsts § ted yd dzv 9% l4n d3s ledslis @] 1540 o PaDEB fzd o
jJHddz Bls dzOyddedlsj L O dL d3jtco Odzgj dO € toC
(sMmistc O Is s ©M doyjdatsjfiifisidsasQdeifs. ) SLADB0j Bsdz®@Is HO M
McOQodew 9 Ols M ToRBNISO d&O MEOdd LO Isstf
ol LftedjIlsd LO kfslsdjd & dzins @lszd tc OIS dzdf igdzd
CzOMmdW d ¢ Gayjidwj mMitke® Ols O, d dzj 5B - BH d d3ts HO
dL §f sdzL 9 Otz PH tedsO Isfyj @Y J MME ®© dzPL f sdzL © ©Odzd o
M @Hodge& St er nedh SG@ad £&®I&HD,d gEmiStchal e 0

tOL lsdstgfgg ftocd @slempole jh j Mlsoa OO MM ftojls
OdzOdzdIsdydz® j b gL dz® dv -, Csdlsts  dzj-¢ thy t6C
ftocfaH dgd B j dzL OL j f ddetsoffj ¢ tefipd(lf detsa @2z y O dzdz
MOoOBsMisswIs j dzdes fp @ s dgshj1IsR©O  ISd@@v@ef 80 o dzj H

i3 C oW dpjdids ddp@ s § M § to dipt@iadiy jtriflsojtH jHdg  frpst
o BHA f sdzzyOe Odzj dzO dzj tsB .F st tdz@isigolstftcs dz
odhjMmlseagdanttndisaspt d Isjrdedlsd SCtd3BddOydd MM
stso O Mmjv Istc uUsldp GidzetsIs s ¢ tsdzd yj Mlsets HJ Misd dzd |

1'ihimlse OO Mmj fted zOI@ld ddizlsfc O 5.0)@ dzdzez] O
C sdzd yJ iyt Al@sglsQ ,dAj mdeb.wiFotdIs sy Mmj fYtetso j ) H
d Mmihts otcj d3dy dzO H Jj dzts detsdz@ | g tf tc O HsdBddlg) JH
ddzj H 91 9 jYHOdzj Iss, Ydotslsdzdlsj Mmj dOB dzt H
dgligdzd L nsH. ltjL Issea® oatcjd3dj, Isj dd3OIls Mme
LD50ntsts?dz1sf@lscﬂ’l$sJJHﬁmlsamgjkgzh’wLSDIls‘rjﬂsBdeBfr]lso[ISJ

V22 InvitroydIlstslss ¢ ffd ydztsmls

10 BYyjd O &0 Cdzjlsi ydzOls MTTelsdjldifdsdzdzts fpis s M,
Codzsted d&3j stedyj dz Isjfmls d Mmi hdesMmlslsO Bz MmJ
Isj stcOL tsdzts 9-@,5H dgpds d EsdddDEwsdz¥ | dzd dz Isj IstcOL
Btosd&3zdH ([ uvu) HEts dzj cOL Iso stced d3 (WMdsrmeagOL O dz,
1983. tdOCydqwilsO fmj mihjimsoawo O Bls &It
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HimrdHtEotSE | 2BUAO BslstO2 ftoj HJBMise s dz0 f sts
i skj ZBFOBOQY &tsxd HO Mmj M jnssd |
WEdC ydsdzdtcOh d ¢e[figtsBasdafiicld@. dzO ftetse dIs§
BYvtetO LO CBdyj dZstceOydqwilsO dz20 W isted3sOL O
YdL dzd M smsedzedilsy Cdzj Is¢d.

[ ftejHJ B -fHsdyj dzlstc Caydmio G Istz® dgp se DS HBP %
d dz~ d B dntwi®adzj

s Ctoddzd dzc so s d IsdztS Mff Eishzyo Odéjicr 2 § @ s dz] i
IsStcOdzmW stedzd e Odzed C dzj Is! ydzgd dzddzdd Bls tOL dzC
1 sls yYysejh<¢d =~JjfObtyj dde@o s Qs s¢ OdgyH] jdztz

YJ tdzsH tetsB dzO Isi € Odg;

1 sls di3dh © dzj o teusoRakChisldSs dggs HN) dz dzO  dzj tc 9 dzO
1 sls dzd B 5B ZOMIsdzO® CtedL O dzO YtsoflMBC O ~to
COts BBsH]jdz dO rn By jlsdudzO Isi € Odz
1 J dzH tsIs | dzdzO ¢ dzj RENy (lzf) O d3tzd dztf & d BJ dzL OL |

ftesdL o 5H dzd ) .

l etslsts € tsdz:

1l.s dzj Isis@dz@f ifigg. Je OL § to jvHdzddf zOF P 69 tsB | O3
100 el /B COCOMWEO SISHj dzdzO ctolzf © { tok
CsdzstesdzO, Mj ftejHoadYHOI d3dgyHlz 8 d 1
wWABRBCO LO oL dO fttsB O (L@ Mis®tc jiiHg)jdaWC
d EMisddzC ydwiso dz0 Yefffnls Y j 1S ds@olsstainfiigic
dL d3j o Odzy MdzjH BBtOBBISCO M [uvu.

2.1 Zz0CdIsj mMi sBHEHOo Wl qUO EZEOIsEL - tcd 3°
BOS Md BOdzdzO o dzOy dzts My ls, LO HO d&tsy 4 ¢ dzj
ftcjrol cdzwdzj Ists d Blsdzsots HO o dzv L Ols o

.adzjH dLIsdAQdapyOdgP RWdc sds o z® dGiOfgdzp HsdcO
04N jMmsdPo @ BOdzyj delsteOyYdd, ud ftd fd
100 e | Cdzj Isi ydz© fmkmy j dzL dw HO MMmj
Ctsdeyj dzlstcOyq v .

4.1 Z0¢€dkj My MkOewl LO 48 dqdzd 72 yoOfMm

54dzij H dLiIsd yOdegs IO oddfjtedzjH,J dBj) 8 oMW EC O W
fs 10 el t©OLIsatste dzO [ vu.

6.1 ZOC OIsO My d dz€ &z B diis &% QO q O fg® ¢ fifj ¢b df O dBdz
o izOY desfls dzO@ o LHERO.
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7.10 t©OLIsoaOtewdzg dzO BBKOLEZOO OdzdIsy S @y W
Ya3C O M Y d L5 OBl 9ol ygedzo i3¢ d fj dzc
JdLsftesf Jdzse Odz¢ sntsdz d My ©OLBI 668 0O

stcdizOL Odztso d Ctod Mis Odzd .

MotsBtsHdZO wdBEO M fHtodetslseaw {licOL dzO

tcOdzd Is ] dzdzO Lig®j Is® stc 1 QzO ¢ I 59%5pO I Is altdtd kO
BtcOo yj dzO ¢ dffrig fddddes oo Q@fdzls - s dz.
.RLEBjtco® Mj OBfMtsteBYydwIsO { tcdzOH Bek§ ¢k RO
ELISA-Reader.

1 sdzkyj dedilsj tsfidlsded tejLEzdkzlsOlsd fmj BiOBTK

M fsdiish IsO dGraghds Prisd 8O Is O

(00]
11 =~ ==

% SdISOdZdZd !(I) ftociBA O &®&B O 7100

¢<;tsdzts'fsAd;cnsoL dZz0 f te
Of toj HNgSIOdzH OtelsdzdIs] IsC dzsdzj dzgdw dzO {f tsdzlz "
O dzO dzd L LO L dOydBsmislso dz0 tOL dzdydwilso
dzf § Ot OB Isted ydzdv MisOsd-Wsduppmyd bz d
tcj Gtej Md sdzj de s@liz g IO HeOWdJeO dzO L ®o dmdd
JWgGCls. RLO9JYHO MmJ d L Oodgjdimdidissmiss® € 5w
dLydmdzv-pPts? @SPISISO dzO dL Mdzj Ho OdesIsts 9 4 h
CdzjsC€d. [ftojHjdzw MMy d 95% HBo jtodlsj dzj dz

V.2.3.RL Mdzjorlzj dz0 ftetsyj Mdlsjy dzO wBRZYjddj d
V231f jlssH L O OCSlkdodets dLBWGo Odaj

Ofdetse ded fteddzydy d

RLYBdZLOO M OoalstsdBOIsdyjdz Jdzj Slstetsdzj dz Of
BJLEMdzse dzd dL B W cGe@idzd\voidade® SydtefSdh dieg,

USA). ¢ f OtcOlsi Is tcOH o jsdz@dHQ dzldnd yded S OB ted,
QolssBOISdyYUdzO otcOISO. 1 o oaMmMweO COd3j tc® d
EmMlsOdetsow o O 3j Mistsf sdzsy j dzad j Ists dzO X d o 5ls dat
Gjdzgj cOIststed. ltejL tojh jlsi ydedw §tsH dzO Of
Misd Bz ds W djwpgdfifc d sC) M ©WOL dzduj dz ddzlsj dzL g
RLMdzj Ho Odzj Ists dzO OCIsdodes dLBWGoOdzj L Oft
COBRj O dz2O Of OtOIls O, mMdzjH Ctsjlbts dz2O Y deo
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MosBtsHdzs HO Mj T HHIBfGH o 2O OGCEREBOISdL Oyd
OC dzd 3Olgdtsdzded™w § jtedsH d Hoeajlsjg COd3j ted
&ZO IsLd o PwBIBOISO o (WIS |jJ Yydoslkdslst
Hiczeg OlIs©O ¢ Od3j lishPe jhisjdfdedtiaz G0 OC s d lints d TR dzlz I d
(conditioned stimulus CS). [ Is IstsL d d3ts dgj dzlis IsiB Gifsiy | EOO o He
LO JHddts dSidilsy Padslsdzslsts  § toj d3d dzj fts Ists
COdsj 60O, MsWiskzj tel Is to]j cadoigddtdd tehp) tstiste jisd3dsded
Qo lssdizOIsd ydets ¢ &3 Mdzj He Oh sIsts dL { fiff ik Q &3 ,
Ud A dosldesists dzj fitetg @iy ls O s 28 iPdsjOls jS da@fi3
Cewists | didh COIBQ L fizjndas® dizdudeadifidpafl dgimdius

-US) T jdzf Clstedud MEd Ists¢ M dsy e By idzgryad lafjdebsd
t JedMmisted tc Oestipped BEE RS OISO ftoj ©zddzj o 51
ftejudlsp mMJ & kdzH . PEBs NYdomlsdeslss dzy e
ftod dzOG Odzj sts dz2O EMmdzseodedw d BjL EZMmdztse dzd"
zdf MO d&zO- nMelespoBa B | Isdzd dZOISO MIsOos O o ¢ dz¢ y
ftod dzOcOdzgj ss dz0 h sCtsodw Mmlisd Zkzdakzls jf tgoyGidz
(Inter Trial Intervali ITI), ftcjL Cs2lsts COdgj ted sy dzJ
fted dzOc O Msdzdzd d Y dJotsldetslsts Mo B BH dat
(Sparkman et al2005)

df OtcOls L O dL mdzj Ho Odzj

Active avoidancef dzj H @ Qldaik€ f tcd zOc Odzj dzO o j f j Mls.
BJL ddHEzydtcOdz f Od3j Istse HijWdydls

sJMlsils LO OClkdodes dqLBWGoOdzg My Httsoj
litcodwls Hjd M ftese jYHO BEZYdIlsnGizdd M.
sehts 42) & iddy e Hf2G 2 B3@MHO BXRE dzjf Neul

MisOdzH Otclsdzd dzOB tstc O3 tg ticdEds H Iz fipdzts 8O WO € dzd O Is d
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ctezdd J 20 MmjSEkdHd, 9,16 OB JSIHB dnCO {jtH dAsO
MiSkdwd. omMwets ydotslsdes MmjJ ftcd dzOc O My tc
dLidlseo Oded v, oM i sis WS dists offddi olipedO (e
15W d LokzCHz3EWHO d B jLEMddddap) (fsisqd dzkz dzd .
49 jlsdzd dzOIs©O MmyJ oCdzse yas © L O 10 MmjSkdznd,
MiSkdid. 10 MdzjHe O dw Hpaz wWEMQ EISG DG Ot |
d 2 yomoO Mmdzj H Olstsg @isfhjs L OSOLIdodzs L BW
Emdztse qw . sdzjH 24 yoOmoO Mj ftoso JYHO fF
z ) dzts(8&hrkman et 312005)

Active avoidance ffdzj H @ dBdesetsCtcOIlsdets ff tod dzOcG O dzj d
BIh¢d Ml Mo eap@e@®d § Okiilsss HIVdydls

[ Sffj ed d3j delsi s § fwseojHjd M & 3¢d &dh cd,
(n=6 , B BROGM®I3 g,fiplsc dzj Yy HOdzed §ted MIsOdzH Otcls
Emzsedw. RLMdzZjHO OdedIlsy ojh jMmMlsa® MO ftod
HtsL O 1LDR0AzOts ) siIse j Isdztsis 5 Hazjydjtdfluip) 55 200 LEC
HJWdydls J scdpdamize ¢ @dsmgikg d3O-9 8 ;Is d5 s dl 24 j dz.
10 ofmMw it ydotldsts M fteddzOcO MmMjtedw sl
o MWEls Ctdlstsk gy ded O BV idls dzdpde@Hz, 30%0 0 d
BjLEMdzsS dzofA) (dfd€ dzd . wdzjH fftese j Y HOddzj Ists ¢
mMitedw s 20 dLfdleoaOdzdw dzO®@ oMW C O j H daC
9jh jMmse OO, omMwCO ctkzfO HodZEyOes O
fpdzy Ho ON Isj -offdj Iskldsd d&h § (2] fdzj H § tod dZOG Odzj
RL fMdzj Ho Qeed Hzj dzif v fy Op. Y Gs d xOA2OIHEE Sfotg JHHIO dzj Is
RZzO OCIsdoezstetsCdz] Hstd 54 j dz, MdzjH Cjbts fto
Hdzd MO ddeyJ SIsdteOdzed MO oM jMmMlsea OISO o
sj MO LO OCIsdodess dL BW G as@dzjH. | indQy ddexizHdzCedC
scopolamind.p. dzO-9 §f /Isd5 dsdl 2+ jdz 30 dBJdzzlsd Mmdzj H
9Jjh jMmMsea OO, COIts dL ffdldmls@fdz]fisds] Hi jd dePpiLjol lstaf
scopolamine g dzj H fJIsHdz @ dgtsists sB zyj dzd § fmc
ftotso jYHOdzj d2O OCIsdbeglst jdz MY ¢ & &dzp j of H E&
ftcd @z dzmMdzsedw, L O HO fMmj tyjdd Mmls
e 5] dzOIs O L OiHr&@ention taallMa®alz £tlallsl@94.
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V.2.3.2. [jbtH LO fO0fmMdedsets tsB Iy, dad j
Odetse ded fteddeydy d

RLMdzj HazOdzjf @ dJo dzs dqLBY GO Odz] LOYBYOa O M |
COd3j O dz@Genr AvmdACOSystem) Mdzj H Ctsjilsts dzO Yy ¢
ftcj HsSMIsOaw 9 L Bsy desMmils Mo sl deted B dGgQY
OC dzd ZOIsdL Oydw. 1t otej &3df dzO QPS¢ &dPdgyledL @y
Mo jlsjdd. wdzjH dLisdyOdzjlsts O IstsL d f ]t
sMlisOo © tsMme j Isj dzO, O 9 HEkcOBO COMj tcO f
LOfsyas © HO Mmj BGlsBteswWoa O otcj d@3djIsts L O J H dzt
Gjdzgj Isdydes ftoj HfGyYUfsPls b Ghdd@EBISO d L
f o di3d dz0O9 OIls 9 Isi d3dzOIsO© COdgj e ® dzO L fdz]
odzjLdzd o Isi ,ydEHSDIsOOdgGjto@ilz Ho jIsj € Od3j fe
ftod 20O JjHJddzd uyd dz B j L & M dzimeopditiongdaztjnflillssts ts h s ¢
TUS)dz0 C QO tgffj h JIsC OO dzO i sHO. uwddzOO
HO BIJ HJ d&dded BOdzdzZO, dzj SBrtSHJABO L O fstcO
rdosslsdatslsts IsteWB9 O HO tsMlsOdzj o Isi dBAdzOIS O ¢
fcLotsdzZv90Ols HO d&OftwOod otci LCO t@PHE =
hsCsoadw Msddizdz. wdzjH Itso O dBBJh COIsO MmjJ
Yy sdted -gom@s e jSlkils My dLaOYHO sl ¢
sfe jlsj dizOIs O COdzj 6O dzO d L GEXN % @sty dzfn €
tcOLHjdzdlsj dzdzOIs© 9 tcOIsO | tsiGEMNIjLAEA dthls Ofts
zOIs j dzls desilsls© dzO® B CIsO { toid ¢ toafjLt©f@] Lo
yjdgoQlg dOf O3 Isls O dz2O Yy dJotslsdeslsts L O dzj ctso
ftojHddY HJda

| Olsj dzls detsi ootdgijdelfjo d ddzlsjtco Odz d3i Y HE ff ted dzC
Mdd@izdz d § sdzEyOoe Odzy dzO M tslse jlsdzdWw BIsct

Passive avoidancdndzj H J HdzsC tcOlsdats f tod dzOc Odzj dzO o
RLY tsdzL 9 Q Ofg §f dztk&zx hv Is scOpmlar@nes@zd fis j HdL e d S o O
CsedzdIsdo dzO HdMW EdC ydqvw, dzOB dzd WD) o © deB® Is tf
dLBYGoOdej  tdyy IsosLtdd lsogtH jodz Isted  Sfydg] H S50 ¢
Hjd7d@izthess, ( sBh s 42) & 31¢d dBIhrard Mmi M
Slsedzj YHOdzd fHtod MIsOdzH Otclsdzd dzOB OIS tscdz
dLf dlse Odzj L O f Omd o dzts dLBWYGo Odzj BJL
ftosHi dz) dIsj dzdzats fiy Bcqudsiidh triddj )9 B dfHsd® Oz z Y O 9 O dzj
dZso O JddW.btceGEOPRIWCOISO, o CwowWists | y do tslsdzs
(15W)d L @B800Hz, 50%)d ftod ftoj dsd dzOo Odzi o Isi d3dzC
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Mz H dzjets MJ L Olse WEDelay)tizj W tc§ dzd @ &z gizn d
J dzi Clstetsh tsC WS) fipls d detfgegeids d1 §f tesH i dzy d Is j dzdzt
M C @B duration) 1 © olststedw H J ip. thtc ORI il
scopolamine® HtsmgBg 3 oMW C O Is d@BJh Sdlsy Blsdtso s
COBRJtO® d&O OfOotwOlsO d MmMdzjH ftctso J Y HOdzj
f Otc Od3j Isticlsfy dffgiPw dad J Isdepoladimdes | tcr 2 kMo W o Odzj
LOHOYOIsO. dwdzjH Istso ®odgdisg d 1€ ¥ Fidesici2 ™ Ols
ydotslsdslsts tSlsdetsots M ftsmMlsoaw o Mo jlsdOls
dLydle Odzj fted Ml "dlsj Emdsedw L Q tsapj dv
9Juyy kMmetsj dzOIs O i reemtidd i@ or LiffAHjHIIOAZdIs] o |
HSLO 1ADR50 mM®&Is §f tod deg P dff dzztefi Hd § tsdzj H
dL § d Is(¥o@atz2002; Lee et al2017)

Passive avoidancédzj H dBdese S tcOlsdets f ted dzOc Odzj dzO
( $MY J wdlskjjdzlsf tetso jHjde f o3l % ¢d BWELy ddzdd
(n=8,sBh ts5 80) 2583 g,dsjlscsddtg y H Odzed §ted MmMiIsOdzH Otels
Eidzseo dw. RLMdzi Ho Odzd Is jip.12 h{jtifisdziOH tneOO I jtedfd:
HtsL O 1UD200dz0fs s ls dztsists o jtopofglire s, f @ d dzOc Odz
H L Ong/iRy ] COd3 tOIs O, o , §isw ts & dz¥j y oxCdso tsfipady
(15W)d L @B00QGHz, 50%) f§ted ftoj dzd dzOo Odzj o Isi d3dzC
mMdzjH dzgjets Mj LOleaOtwW. wdzjH 5 MmMjSCEdzH(d
ddzals j dzL fAs s f thtsH idelsyfipisls j3z M j S zdzH d . wdzjH
JHdzs tsBRZYdlsj dzdets L dlse Odzgy dzO omduysd o
9jhjmse OO, omMwits Yydotsldts (s8dzzyOs O
Mdzj Ho O dIsj -offfj Il dBf j g)1 ) Y totsHi dzy s dzdzts
RL fMdzj Heo Odeddsdi” fifi) @ HYdeizd @O 6 diak Isfdte tSfotg] JHHHIO dzj Is
dzO ff Ofd o detsists -oddL. BHSEf oD gajlz, sHdzl H CtsjIsts f to
Hdzd MO ddzyJ SIsdtcOded MO 94N jMlsa OO o
siMlsO LO fOMdoedes dLBWGEGO Odzj. | G&JddaetoOyd
scopolamine i.p. dz0-9 & ;s d5 esdl 2H jdz 30 dBddzzlsd fydzj H
9JhjmMseaBOlsO, COIts dLf dlseo Makjjlsits digzy j § UsafitctOr
scopolamine. & dzj H fJIsHdz] o dgtsists sB kzyd dzd § fndzj
ftotso JYHOd] dzO § Ofmdo datslgis] def Ligjv ¢ ©tdzg j >HH C
dLfdlsoOdzj ftced cettejtsfdmdedls] Emdzsedw, L (
dZzO o J ysd Ekme tsj dzO s @tenticbtHalMatkoveet aff 198 Is Is O
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V24 [JtejH] dzZvW dzj @O HOdGEOIj dzdzO OC Isd o detsfls

o d ¢ Ols Bofdsod o BiAfsjnls d L d3j tc j dz@go friBasi@ {B®lkoga
Research Apparatus, Mi | an, Il taly (38
odmtsyddz®) , yd2bs ftsH J dJqLGEBOHJjd sl § Ot
fsH. stcOlsts BN Cdlsy My HoeadY Ol 9l teanlz to
(swWists LcOdh¥ stedzdtc® IsjLd HodyJddw o M
tcjedMmistedtcOdzd COlsts Btets?2 L QAl-Raghtogl etjgldzj dz
1988)

[ftejHjdv fMj HodcCOkj zdzbB 0] T BBl stz |
BdhCd, COts oaMW"eO dekPa&dds o O O@OL O &z
i . p. ddjSldteOdzj dz© 1/ 20 ks LD50 d&zO f
OC Isd o dats fif Iy lsfzRy jcQelbd tespadmirgi. B sys © HO M ¢
d 30 dddzzlsd MmdzjH i . po/kgld jtedfjohtsdzQ dzdQ M @20 Ind
9l GhEc @B zdzOlsO OCIdo dzsils &zO osMWCO ctok
yofm d M bbydko Btotsw dzO HoadYy jddWIsO dzO

V25  [ftejHjdvdzj 0] Oy j Is d d&CEERd dzj Gls j toC
Blzlsdted dzn s dzd BiCGHE) | tefOzrdzfe d . ©Oh O OC Isd o dztsfls

stsdzsted d3 Isted ydetsiz] SideE H jrds dzd dzd Misj tOL dzOIs O
OCIsdo detsfls f Blmagj stsH © dzO

AChEJBUChEj ¥ j SIsdo dzs S OlsOdzd L d te Olsd m etz ldadfstezf{dz
s d 57 s dzd @2SEh f BUSCh)i fj teded OdzOdztsLjoilsgz®)ls &5 j 8z
kB Mlste@lsj Isd dzh sz d&zO. wdzj H R dH OEERfEsQ ,d |
sBteOL o Ols OyjlOls (ddzd BElsdteOls) d Isdftst
odMmMBsi sty OCIsd o dzd wB J ez ts OF BB MPdedis st | OG  tc O
SBtOL o Odzj Is tsls dfazBrd Isyd tsgls) dzb s OIs j dz O dzd ts dz. (
fsdzzyj dzedw §tesHECI f) i dizisd dg®@ wdgO fpji didz@if
nm ¢ yjlsddzn ts dzdcfiaandssj oot todzO Is ©  o@QiChisjdffrplaipiciids®  d
sftejHjdv ftEltghstst®6 1dzO ] GtQlEsgcc® 20
Qyj Isd dzm ts dzd dzj fiyln)), @@ LEPp dg® . 030 j ) ls Otealstsy jdis 1 8 |
(pH 8) My M) Ja®lksdtcOls ftcd 4Uus L O 30 c
Md3j Misls®@ fj elvtEs ORENB (03 M) d 2 O tdlets dzO

Oyjlsdazsdtsotsdid) 2 (608N L @ 11dikd dz
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Cjlsts Mj dL d&3jtco O rdetijtdedyd®d@s ji iy} 4SO o
&zO gal ant amine.

% @hEd dzn d B d IS s tc dzO [( OISt ff & BEH R 0D

Iklsdted dzh sdzd dzj Misj 6OL OO ddzidB O © OIS
BjlssHdSO ] EyOmisdjlkt dO BEklsdtedd: tdddzj f

V.2.6. RL ydMdey o Odz0 s dzj S & dzdzd  H j 6§ jicdE A 1S to o
ftoj BddePo @O o j M jeofjls o GBlsCs dzts ¢ d y dgtf jdsy dgez tg @d2d

Molinspiration Cheminformatics

ltcj HA&ZOGCOdzd MO ddeséts d3j ssHd L O dzOB dz¥ H §

fpdzi H ¢ jesteOdzj dz foadyjiz oD@ lpsdz®2 dzO
[ df ddzfflCid@i nski 6s Rul,e ocfdzs Hb Okfs ROBE

¢ tod Is joghd 2

vts9 0 HftwOadds M dqLisdzZLeaO® L O ttyjds O d
sftejHjdvdy HOD] ojh jMlseots, fdlsjyO0s0hs
OCIsdo dzsfls flgfalf®, MBGEPss HO 5 §wOowls OF
ftcd &zOc Odzj .

l1tc 0o  dztsls s dz@uipifsHi Htaldz®oTR ¢ dzs yo © fdzj Hdzd Isj 4
T [ClOdetsdz/ 9o 8HO ©WOL §tcj HIgoie B j §zdzd®Is5 Cs5j ¥ d-
T1tets?2 dz0 OC yj f Iststchiff B3BBG Of tsslsts@d d< N1 @Ols (s d3
1152 &0 H st dfizdg® st tslists @ < N H()

1§ sdzj € & dzdz® 0 BO fy O dzis ts dzO

T 1tes2 d2Otetd jidePo d dztslsts O 1

[HdzO Bl 920y dedlsy WdLdSsodBdyded R OOCIs |t
COLftejhHjddlsj dlgs, C6FIEE]F@EOCkjcdL (O
dds BiyHE oBHEO d ddfdHdO WYOLO o Ikwdasls
dd f dz®Is© W OL O B d¢ dzttogPRififigts Hij Wts[Cods Geddts dzy ted] L
ZtcOo dzj dzd 4 :

Cil HjOsjs Ctdzyj dzlstcOYydvwiIsO dzO dzj 2 tsdzdL ( tc Odzts
HoO OISO OLIIEE ts@dds fzdz o tsH O.
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V27.[ ftejHj dzVv dzj
Galantamine/4-¢

Rdzlsj ctcOdzj dz | tdag@sy tszlzts cixflsy datf @ J
syj dzC Ol O dz0 s b s dgg § @& Choud
tcOL tc OB WsFdedc dLls® o3 € sdzd yJ Milse j dzO
d/ ddzd
fted zOc Odzd o1 o
BOLJdOWYd)WIls ¢ deéffpcne H ic @ ¢

fMddaj oG dMmisd ydats
dzj S Otemlse O,
Tal alay (CTM) MmyJ
equation),

COCIsts d dzO
HendersorHa s s el bal ch

s LSOO (Add

Ypaenenue za meduamen ediexm

TE(1) f/f= (DID,)"

|;(2J Log( f/f.) = mlog(D) - mlog(D,,)
(3) fo= U[1+D,/Dy"]

> (4) .= D,lf, /(1)) "™

dLo jHjdats 9l L
HiSB g}

Misj f jdisO dO Mmddzj e yfdv i Odz

sfj'gstaa j j o

PaaullalTay MmC
syd dz&¢ O |
Odzls O sdzd MIsd ydzts H
WdSmdteOdzd d dzc

Shdsoa ®© dz0O L O
dL o j Mis dzdfisnjen, Hilk ©o dzj d
Scatchard s ls B d

D= Jloza

Jfa= 3acernara ¢pakyus

f, = Hesacernara ¢pakuus

D,=1LDs»n

m= HaKJOH/KHHETHYeH
NOPsALBK

(DY 2= (D)+ (D):]
andXD),/(D),=P/Q

(D), = (DY) 2 x PI(P+Q)
(D), =(D,),2x QP+Q)

A GCE® o &z stedls A3
50 0©0ClsjtedL dcOdz
fsojyi ojhimlsa® &

*Dm 1T B B d &zO
WOttdBOSC sdzthydsd yd dz Isd

zO0 Mddzj e dL i d3,
gu/f .

o mMw ¢ O JCoadjWjClIlsde dzO

CI : KomOGHHALHMOHEH HHEKC
CI = | (amumueeH edexr)
<1 (cunepruaem)
> | (aHTaroHusbM)
DRI: Ungekc Ha go30Ba peayKkums
R, =L (DR, =P2
(D), © (D),

3a n Ha Gpoit KoMOHHALMHK:

o N (D)
U—;@;

Csdifslsi edgd Md Bz &zOyd
OHdIsdo J J

HisL O/ € sd

| EmdsedwiksO 0@ §SHBEOWROSO BishidOdp jj LB G Jdi) dzls

bolststedls j

d&j C Oflse j ded

9l 9 jHOIL MmiASydyeddRENd Sfde) tai® defjdis
C 52 I€ts dzd Y j st Q telg®sC Is j StaxogBdofad@O y d ts dzdzd Is j
CazOMmd W dydiedodzj tz@d Mls d yded OH(GI] o dzd
Odzs O sdzd Misd ydzd ( Cl
odJhjmlse O. J

jwg

1) Gl =

oL OddiistsIsdatsh j dac
Hist | dzdzfistzd § ,

> 1)

Cegf v Isi o] dz CoeuSyinP®@o ks hBOIsdL (eOdz O dzO dzd L


http://cancerres.aacrjournals.org/search?author1=Ting-Chao+Chou&sortspec=date&submit=Submit

L Oo d d dsts Mg df 1§ jSfls A fsteziOdzj  Mlsj § j dels© 20 M d
Odzls OG sdzd L | o3 dfde dfn) dodp EDdinfize{® ded (A, GAGH) Is

V.28.RLNdzj H o Cdgjlf tagOkfdtordias dzts f so jHjdzedj Hted X d

vJMmls L O { tsolgwqvidhghdniOré detspair,forced swim testi

FST; Porsolt test)

{fdisdzd sy X dfotsdijdsagnp W fglp ! € dzj dz yqddzdden’ 6,
AddazddzH! el Is J M ©OLdBBjtd, Csdlts dzj §tsL 9
dziecs, O Mihs d HO M YBHYJOIls HEtS HI datsk
MO ftoddzizH § dzd HO fddDaOldzj dz ¢ dzj i d HfH tc 8lz0O
Ho G OIsy dzdzO OGIsdoe detsfls, Ydotslsdzgdlsy 4 dqL g O
Isi dzC 2o © ¢ Olsts L@ fredojvddzj dzGm dipz Mistej MO d dzd
fsHsBWsE Yo jHjdzd] (BlsyoOwdsdy ) . [IsydlsO
mMd SedzHnd, SCophistcydtfd@dedztf tcdzO Isj (Porépls Is ©
et al, 1978).

Forced swim test MmMdzjH JHAdECtOIlsds { tcd dzC
RLYdleoOdzjIsts Mmj Httseo jHO o, tgidaq df) jdigd ve,
ctozf d, if nisBEdHB @, Slscdzj Yy HOdzed Htod MmlisOda
Zmdzo,ofov f tod delOH jfddaz 0 Ols o IsjMmjdz yddzddzni te
odMmMsyddz®@ 24 cm, d&Ofi dzdzgjdz I otsHO M Isj o
i HO. 30 d3d.plzirflsizy § ilsiaf | O dzj dzO LDB0 820 yOf
dL mMdzj Ho OdzdIsj o jh jMisea O, oMO®S® 3y datyldzdzilzH
d Mj dOBdz*EHO O dgjcectsottlts o jHjddj L O
LOfsyes © tslsydlsOdzj sts dzO0 d dssB d dzdzs s ls O.

V.29.RL fdzj HptOElEg | S s d o dzd®@e jjhlj jidsls OO § tod d dzH
Hj B3d J dzd datk® OgEH i € O figl2Gprizdyeeh €

[BHjd s dzO HY B3]y dzdumiLOuirflse § dz2  ytej L t.
dzd o totsls 5 € ) d Quazidonedz®c fzdgl ¢ d ts Matushima.ddlorell

(1999 fn BsHdWJSCOYydd. uvtsLd d&jlstsH »A) flsdgsH
fl RtcOCaEieobe B jh ] fJteddzsyjd  fdlsj?2 0O o
0, 2%. v i Cupriz6n®tizfs fMmJ tcOL Iso Otcw ol o o BH O
nsBse | dad3AFCEOYBRAEEN 80 v dzjH Istsoe O fj HBBOoW
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Csdzdyj Msats aEEi@PEzC sdAy | dzlsOBDgd WicOL Iso stei Is
tcOLBl €00 M fdBRtshIsO d&O J dzj Wldstgts A3 cBdzdss dal
B ¢d BINCd dO ol LwOMls 16 MjHddyd BW
Ndoededs. [Is IsiLd ¢ telCuprizonefy Misd IYitRddgasD® o t
ftotsHl dzyjdedj d2©O 6 MjHBBIyd M yjodz QdeHkz
Ctsdzlstc s dzdzOIls O  cijddftO otfdsEEH qfdeeBB0) Otc O dzj dzdzts f
Cuprizong dzO ctelzt  Isf j tiy tc F dedftszOEC OS¢ ¢ 9 S Wdzdlg iz
HO  fj syd dad Is 4 - ded ¥ ftdetsids | Sdscdfrolz wiz e Q d:
Hd B J dzd ded LjOnydfdzjddzdids @I -¢4f MO § tod dzOc Odzq

Afpj HdBJyd o HES0, OMdzj RE Qhisdsls f sL O LO50.4 @ tsls

ydotslkdedlsy tsls afMmwC O J&dzadls s tode jf Odg d Pa d3fij jok
Gt dz0@ jSMfjteddzj dels©O | o jHjdz IsjfMmls L C
sif toj HJ dzd 0 Ctsd ctolztf d hj md ZzOf tcOo
Hiy B J dzddzedL OydwisO.

md mdetse d diozigdzy H © O dzj

1 tetso j Hl BE MiIstsn d dizd ydzts dL fjdzj Ho Odzj L O t
HJj d&3d J dzd dzd uxd@® fasf BluefGresyl violetl d y< d MR " tzd € ts
0Odzj Mis j L Thiopemad sodipm 30 mg/kg ip. Mdzj H CBjlsts MO
Is tc O dzf € O tc A%[fORMeBY e 3O dzH j ndH. wdzjH Glsftej
(sBh tf 5153, tsls o MwiLYQ IefefiadfCO0) % W t d3@dad dz| O iy C
sz HO O 9 Cdz¢ Yys Odzgj dzO dOIsjtedOZO o  Ot6C
qLetslsowls Mijted2ded CotesdzOtcdeyf o o i d Il MmmJ
Hy f OtcOW ddzdtcOls, " dHt©OIsdtcOIls HLEs o9tbido dazS Lisk
(0, 01 %) LO 6 Yyomo ditcd o bzj ezt jldasnls@r tc @) tc j
HdW jtoj dzydtcOls o tcOLIsatste dzO dzdIs Qresyl ¢ OtcB t
violet.

[YyjdweOdzjIss Mmj drLoeol eheoO ytjL dL dBjtco Od
call osum 9o MmMtejHddzdzOISO dkz yOMmls h ft
[MihjMmlse jda | O dzO dzd L d MtcOo dajctrd jo O dDIs &
GraphPadPri sm, COlts BB MHE Qo dijcdzdfjifL 870 dz
dd f Ot O3] Isted Yydzd W Is -Whllis,ls © dzO © K Mic O azj dzd j (
BB YHE lsHj dzdzd s ctezfd d CisgdB@®MaDESD |
multiple comparisontest 15 Isted § t5tddizOdefdzy| ¢ ey O Is
tctsmis tc © dzdztsbredoaod@s H iedsna 0,650 s Wpuse Brain Atlas
Paxinos& Franklin, 200} Ptc OL ¢ dzj HOdzd d L O dmMOdzed M 1t
BJCtetsMC s Ni ikeOn 2B ldzdpysj ezdg§0 = 40 .
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1 0 tsyd de O 1y sk ) @A) d WAOO H fig JO 6 deLd ilasdgitse Q u X 0
blue (BB sydgglkve O &djdzdddO (corpus c
violet, C(t2lts tsyajlweO Isj dzOO dzO dzj o tc
10 odLEZOdzdL Oydw dz0 ftesd3j dzdlsj fas Istdst O dzc
3L ydets o j M | GptpustsallQsumig L B tc © @xzls s lds@se2 dzf ota HAZzO
Gz BOISO CdRBdMzicOdzdzO MisttkzCskzte® d § tetsd3
f tod &tsH (fflidemath et al., 1998atsushima& Morell et al.,1998).

RLYGSML 0 Oded MlsOdmisdyui MSd &jlstsHd

dlsOlsdmisdyj MS O B wmQeA Y O tode® &z dzlsiPisdzlz |

i tc s ¢ tc @xBel (Mjgrosoft Office 2007)] GraphPad Prism 6.0. 1 tc j H j dzj dzd
MO Mmtcj ffisad bdizttiigd) d Mils OdzH Otcls dzd Is (SD) HADS dzts dz.
fMtcOo de¥ o Odzd Is} tote g JAd Y dzd O ) 6@ letzdf iyl d W JaBEE d L
tcOL dgiHH 2 MicOo dzv o Odzd sy Micj mdzd L § fsakg a ¢ ded
T-testL © L OQodffdgdudgde d md d3d Isg MdeO H Kdf-Wadlik a O

dzj LOodMmddsd dLeoOHSd ftod dzdots dzO L dzOyd dt
¢ Excel (Microsoft Office 2007)l G L o teh j dad IsOB dzd ydats o
ftej HMIsOowdzgy dgO fsdzzyjdedlsj tojL zdzlsOls(
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VL.t ryvf souRr
VIL [ Mistc @M g dADB0Edz0 dL fdzj Ho Odzed Isj i j

sECMdyudsmisls O dz0 -G dpdscits to dste fladsdz® dadj Mj 1 t
ip.dpo.fted ZOC O®;[ j(dsCbgde ¥ 51 §tod IstejIsd tcOdzq
Bjhj tjedimstediecOds o ©O®RSdlsj dzO 240.y0MmO
ddzjH BYtjHj kv d LD BsB2 GBI qEjsY dZ&0 § ts
Sfted HJdzi dz2 d d deH J(SRAAEB 2O dejj H as@dzdyls(jv i J H

R 1 (%) U LD50ip .100
LD50p.o.

v OB dzd Y G O dzdzd LO tsflstc O(LDIOYs UA0d yfiastdsL o s H dzd Is § d
O®d detstf dted H d dzO

o LD50i.p. | LD50 p.o.| Rt
@l dHdd (mgkg) | (mgkg) | (%)
4a 430 >1000 <43

4b 297 833 356

4c 88 125 704

4d 280 500 56.0

4-¢ t 6 9 66.0
Galantamine 15 29 517

1 gy ZMmils Odzts alsjscktdnd ydals dOA tcd Ho OO i Isw
Mmi j H d dejindeE0 i.p. 88 mg/kg d LD50 p.o. 125 mg/kge dzj H dzj ¢ &5 fi
ROt jlsfiHiQd dzj ddd § S8 J Spdmatjted dzsy J dzdd d B3O Ml
LD50 280mg/kgd 5migkg 4dbfmi i s ts 2 d2a80Mts 97 dzgkgd
833mg/kgW d.d).} ted Mi jHddzi dzdj 40 B J g ME PP L
ss¢mMdudssmis s oMmdusd id43®) dnykg nC@zja. i j H
f tod dztsy § ded i mo/ég MeZipla0fOts  dzts ) [Qig4ded Is§ L O d dzeH §
o] L SteBHYOL o@@BRSBG] MJ to] L4&k B dipad Hd fils tS(o O
(56.0%),4 O ( <d4dZOMYIzOB s MJj 4b(Broics d tc O
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1200

>1000
1000

800

600

Hip.

400 - Ep.o.

(I 5 L ray/kg)

200

4a 4b 4c 4d

4APY tetsd L 9

AdEkTONst0O st (IPFOYdEd Mt sd L o s-@dad Hzis § 2@ d #ipdz® ) dzj
dp.o.f ted dztsy § dzd J

[ Odzdzd sy L O thMtc® IIstsCmdydtshmls dO B j dzL O
LD50ip.j © cGteOdzd ydls joOmaikg(l9@Odz.H8) .> 15

v OB 2@UO@dzdzd L O Mist(ISGERG gEddzsigle dzdlsj dzO0 B j dzL OL

] UJ tgdzstﬂq@ledﬁ LD50 i.p. (mg/kg)
1 >1000
2 >1000
3 >1500
4 >1500

VI.2. 1 Odzded L O Yydbstslstst mMd ydzsmisils O dzO
) d v dddgtPlad J'H J dzj MED- Isyjtdnjls

4 Todish sO-IsgBls [ sFh i EMlsOdese j dzs o dzd W dzd
9 trlEOMAdAgsMISISO dO JlsigifHER-@2) NsurowRdad B\fei7 3.
HEPG2 | f f"jfObtydrsdaiz facstisd 2OmnisNdj dz
BV-173 ) ftesdL-tsH Glstcd j Bzff tzL Otcj $ d das dcd s §

C dzj Isi YdzRENGed dgd “j dzH tsis j drjldd Hidtatigfodedf'& HY to d dzts )
9 CtdpyjdzstcOYdd 6. 269 da2;8 s0z28 90, 100C
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401 ftsdL o 5H dzd

CreauHeHHd 4a, 4b, 4¢, 4d 1 xudpua 4-AP-Gal npu BV-173 ciien 72 h

4a
4h
4c
4d

'l RN

% Ha NpERHBETHTE RIETKH

T T —il T
1 10 100
KoaneHTpauHa (HM)

IC50 | 155
— 1C50 | 76
1C50 | 2.9
1C50 | 03
IC50 | 245

AJGEBO [ Odzdzd L O ydls BG5S MaE@ dzyfidsssi@ o 6 H dzd Is j

OBddesf qisdH ddzO § tod BE-13 si ydz® dzqd dzq v

ChealuHeHHd 43, 4b, 4¢, 4d ¥ xuopug 4-AP-Gal npu Neuro2a ci1ex 72 h

=
)
g
u 4a
7]
4b
: 4
[:H]
E 4d
B
M
m
&~

KonnenrTpauua (MM)

1C50 | 44.0
1050 [ 13.7
1C30 21.6
IC50 | 14.2
1C50 | 83.9

AdGEWO [ Odzdzd L O ydls BG5S faE@ dzfidsssi@ o 6 H dzd Is j

ORd dzetsf Jted H g dz® 4§ ted Néudzgdalsi ydz® dzd dzd W
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CohelHHeHHHA 44, 4b, 4¢, 4d 1 xudpug 4-AP-Gal npu HEP-G2 ciien 72 h

254

% Ha mpeRHBETHTE KIETRH

ANdGlztdD

L jde i ddeso d fftetsdL o tsH dzd

1 10 100
KoHneHTpanHA{ MWD

.
v
| |
&
L

4a[ 1C50 ]102.1
ab [ IC50 [118.1
4c [[1C50_[107.0
aa| _IC50 | 80.0
x [_1cs0 [117.7

[ Odzdzd L O ydls 8G5GS fodQy detf ksl @ o & H dzd Is j
Oiddesf qiedH d dzO 4§ tod HERIGRIs | Y dz® dzq dzd v

Viability of Neuro-2a cells following 72h exposure to 1,2, 3,4,5

% of untreated control

A d Gk &lo
91 ton Iz

Il Ko Neuro-2a

EEN 1 (6.25; 12.5;
2 (6.25; 12.5;
EN 3 (6.25; 12.5;
4 (6.25; 12.5;
5 (6.25; 12.5;

25;
25;
25;
25;
25;

(Wd Sl dzO BJjdeL OL jJJddzso sy

¢ dzj Is | NeuzeRa dzd dzd W
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Viability of REN cells following 72h exposure to 1, 2, 3,4, 5

100

50

% of untreated control

Ko REN
1(6.25; 12.
2 (6.25; 12.
3 (6.25; 12.
4 (6.25; 12
5

;25; 50; 100 ml)
;25; 50; 100 ml)
; 25; 50; 100 mil)
; 25; 50; 100 mil)
;25; 50; 100 mi)

o0 a0

(6.25; 12.

Aok [ WjiCl d@dzBgdids PL ifesdL otsHdzed o tOL dzd yck
i iz € dzj Isi RENZO iz dzq

Viability of HEP-G2 cells following 72h exposure to 1,2, 3,4,5

100 T + + 1T T T

T
— —
2 iy
=t
P 75
o
=]
D
]
@ 50
=
=
=
25
x
o
SIS NSNS
>3 I\é%@io&@&e@ @&@(&%&Q&Q‘é
NG UGN AR
< S o;\o_,\ <

5;25;50; 100 ml)
5;25;50; 100 mi)
(6.25; 12.5; 25; 50; 100 ml)
5;25;50; 100 ml)
5;25;50; 100 ml)

Aok [(WJjCls dzO BjdeL OL jf ddzsoadlIsy ftotsdL o SH dzd
ol tenlz € dzj Isi HEBZG2 dzd dad W
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Viability of BV-173 cells following 72h exposureto 1,2, 3,4,5

100 T —‘— _‘,
s - T
f ==
= 75
o T
=]
E -
o 50
=
=
)
= 25
T T
= L - T
I i i _
o
,\":z SIPN PN PN EPNY NSIPN PN PN PN NP PN PN EPNY SN TPNNPNY NSIPN PN PN PN
SRS ANS SO QQS O8RS QAR S SEQ{S
> G GRS > RIS > SRS > GRS >
«© S SIS AT VTV AT DL\ B 2L > LN PR\ DT BT\
I Ko BV-173
H 31 (6.25;12.5; 25; 50; 100 mi)
2 (6.25; 12.5; 25; 50; 100 ml)
H 3 (6.25;12.5;25;50; 100 ml)
4 (6.25; 12.5; 25; 50; 100 ml)
5 (6.25; 12.5; 25; 50; 100 ml)
w
Adae14 W

s dzO0 B jdoL OL jHi ddesoadlsjy fHtesdL o tsHdad ¢
| BYdZ3  dzd dzd W

v OB dzPYyOr Odzdzd L O vy (dIsIEE0p UAPd Wdedsigls 9@ Hdzd sy dzO B §
fted tOL dzd yded € dzj Isi ydzd dzd dzd d

l j Mjlse ts/ € dz BV-173 Neuro-2a REN HEP-G2
dzd dzd W
1 1.9 N 56.1 N| 174. 4 N > 200
2 12.7 N 7.8 N 18. 4 N 40.9 N
3 1.5 N 166.7 § 11.7 N >200
4 2.1 N 161. 4 N n.d. n.d.
5benzazepine| 185. 4 | >200 246.5 N >200
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VIS, [ WjClkd &0 dzso tshgidast & df ez dzg ot
ftesyj Mdlsj dz0 s jHdzd JH dafs Cic@dgjddss f to

V3Llr % jClsd dz0 dzso tspdidflsitadd oOdadds]j 94 ©rRbk Mt
ddeH EYydteOdzO HJj B3j diytdf K il & § & des O dzy

wi j Hddzj dedQ ISP, O4Pip HiOtzy O 9 Ols dzOIs j dzls detsilsts o t6,
Mo jlsdslsts HRAIDNCHEN § & o tojrdigntioniz@al 1 02
LdzOyddz j W jEHS dei Geiodi) IsdzOIs j dzls dztefls s Hipjz] o3
dzOB dz¥ H O O o Mdzj H dzO4s ®4atPdaiArtayine § ofifdsl)jdeEdir(fisls) :
Isted M j Hddzj ded W dzj fsCOLoOl MsOlsdmlisd-
zO s j dzls dzts.Is 51 @ Hedrédsy Osmdpolamipe, fugd dpsy j éesL O 3
mgkg5 Bddezlsd ftjHd dLidlseOdzjlsts o MStsy
O j dzls detslsts o toj d3j OEOO dfjtdgiCiny ls =R 900 frioH,i lsiry Gk
Ho O f(idladeOtity Getsd , HLPodej ded j M B EZYdlsj dzdzO
Hj@zOdedzd 5] Gl (R PEdOISH pdesh Oo Odzj dzO toj L
dLtcOLWYe O o ZOBOBW & Odzy 20 o te(j WHBH.S5 L O
1l o jlsi@p j dzd MO Micj HregndjSD) O ts Xz2tsly slzs dzts Is s o
ek dlsj .

*-pO 0 0O 0, 001,;05 <#ijtmjdegw 0, 1
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= ®[ j daAdquisition trial

& 40 : . :

@, H[ j dz5min after Scopolamine

% 30 H[ | dz R8tention trial

B

0

8 20 -

b

0

o 10

0
Scopolamine 4-AP Gal 4a 4b 4c 4d
Lz

ANdekIbOr W CIsd dzO dzts o s iR jta dia Godisfrlsdgd , 4 g aplPa nt a mi
9l ton Iz M ¢ sd dendOg3f[ tdO Y d W | ddg0O gdh € d f ted Isj Mmls O
d L B W Giap@sdnje avoidance
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VI321 W jCIsd dzO dztso tsmdfidfldgitadd toasoatfiBdly d3d" Cd B J
dqdzH zydtcOdz f O3 lstsfo IsH jiglsd ydls OC Isdo dets dL BW G 9

10 Wiégs . §toj HiNis QG ds Isscdesvageitsd { t sy alA8As Is s
sBlzyjdedj dz0 ¢ tclzfpddsdey jdS 12 o @@ O daPdzjlH/ 2 0 t
odhjmlsats. 1td MtcOodzv o Odzj dzO tjL zdzlsOIs(
LdZOyddis ftsodh O Odzj dzO esmped?y y Odg@  wnsin] tsic
ftod dztsy j ded J , 4t @ gamntamitelAffody4AR c oz f PO  (

0,05 . ltcd ol stojcoctokzf sots MtcOo dgv 9 Odzj , md
tsls G 59 tsswapdsl] YOMO Mdzj H ddzy Jd SIsdteOdzy MY tow d
ctelzfdlsj, bogdsAPELCzddmMEH omdyuSd ctlzfd,

galantamineg fj HPAEDIBO dzv 9 Odzj dzO B tedpeddZO tslsc
Yomo fdzjn ddayj ClsdeOdz) to s Qipn dags g dath
Mists?2 ddmdigiNgD) dzO dL BW Go OdzedWIsO o ctwkzfdls .
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'g m[BEYj
P 8 m2 Y Ofp. i
a
6
O]
5
4
m '
1%
s 2
0_
C Bdzls tots 4 4Dp 4c 4d Galantamlne 4-A
A e 3

AdcekzieOr ets?2 dz0 tslescwpedRtc qUsQ Oi.p. figfddgyH) S Is o Odzf dzO0 4
ftoesdL atsH dad

1 0 Wi it wijfyls O j dzs Mic Oo dzflz@d fs Is dsjpscamtdas i s W
Yomo fdajH ftddzOcOdzjlsts &zO o jh jilses OO.
i ®BkCttdoO MsOdmMisdyui MSd L dOyd kA tgoL d
ol btoj ekt sMtcOo dzv 0 Ocdzj, fted oMdusSd ctekzy
Ci s dz2OdBOdzv 9 Odzj dzOeseape®@Y dz®@® MOIs dhex E® d I dz
9jMlsa OO o Mt Oo dzj dzd 4 f BBlRZYydlsj dzdzOls C
MsObdmisduj M¢d L dzOUddgisb f(tgfO ut) HBRAAS] 4 G 1o
PO D, dEP4 (pO 1 OMNO M) fHdondiQidz0 dzvdp@® tigfs V¥ dzO
dLBYWGoOdzdWIsO MmdzjH 24 yYyoOmMO o MtcOo dzj dzd j
o cwekty O
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10 Wi . ftc] HMNls @O ds Isecttamittidifitsd ¢ tcj Ho Otcd Is J ¢
sBlkzyjddj dz0 ¢ teclzfpddsdey JdS I2d OO depdzjlH/ 2 0 s
ojhjMmbets. 1 tod BiYHEZctkz s SIsts Mtc Oo dzj
ZOBOdzY 9 Odzj ldz®ts B tdstimitisdpizO G sty PO di3s ctelzf d
stej sdteOdzed fl fdb, e djgalahtizpicedp'ds ©D ) 6§ o fnd y< d
ctelzt d, ff dL € dzs yJ ded J dz@B df¥ 51 e O dddERis
B tc sdzO dLBWwWGco Odzd W Is . Rdzy Y OBPtc @z H o Mtc O
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10 Wigg. ftoj HMisOo j djtsy Hfds EAOdzJsdzck jmeoded d4is
YOMO MdzjH §todkOcOgOstEr: &0 © j fj ) Oa®s af
BtosWz® fsls ¢ tsavdbledddEOidzO diyfot®®’ di3ts B ERZydlsj dzdzOlIs C
qLCdzs uj ded | 4biER-AR, te fftalds jC sdlsts ) dzOB dzs HOo
Btosw dz® Odidslv@d (plOosdd O gal ang @ mid m@ 5
bilsOdztso w0 @ flsOls d Mls@y p Moz b dzGuashts dd@d o3
avoided 24y 0fM0O fMdzjHn §iod ZOcOdzjlsts &O ojh j i
fnd mMdw.
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I m2 4 yOfi@ injn
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Ctsdzlstets 4a Galantamlne 4-AP
Celzyf C

AdcekziBo es?2 dzO Blsaaoisledtgétsw’(lsfgo ifpdejdey j CIsdtcOdzj dzO 4
ftoesdL atsH dad

VI3 WiSlkd dzO dzsotsfdides cfEOazgisged 40 t
ftesdkfhH dO tBbkyd ddd ¢ W Dslpts (el O cifdizsic

VI.33.1l W SIsd dzO dzts o ts ) dodzist]j te t5] doLOaizy Hsdgdh 24
¢ sy sdpdgfday  cOde@ ™ H J g dzyBEYC dsji mls L O § 0O
dL BWGo Odzj

tdLEdzsOIsdlsy fC0OL90OIs dzOBRBOdK ¢ Ofiglf toWBs d&zD I
Hjdo, M dL ¥ yj dzfig ( Wiz20) mH | Hzof Gp Gedzj dzO o e
odzdL Odzj o Isi BBAZOISO C O3 tc® ( dzOIlsj dzls detsIs ts
caclzt d, M dL s yj dzd4d dz@Ovl B e Is§ s @ls s My
sjMls®O LO fOfMdedes dLBWGE9aOdzgj M yYyjdz HO
ddaW stcedzsOydw mj J LiCraténtoy Balr00O oW f dRd4j KE

ftod HMNlsOo j dzd M tc j(medzdsq@ dplsksfR Isias Mastdj &3 o G
Ml slse jlsdzdIsjy Hdzd.
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