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25 Incidence of Alzheimer disease increases dramatically with the age. AD is at
present the most common cause of dementia. It is clinically characterized by a global
decline of cognitive function that progresses slowly and leaves end-stage patients bound
to bed, incontinent and dependent on custodial care. Death occurs, on average, 9 years
after diagnosis (5).

30 The incidence rate of AD increases dramatically with age. United Nation
population projections estimate that the number of people older than 80 years will
approach 370 million by the year 2050. Currently, it is estimated that 50% of people
older than age 85 years are afflicted with AD. Therefore, more than 100 million people
worldwide will suffer from dementia in 50 years. The vast number of people requiring

35 constant care and other services will severely affect medical, monetary and human

resources (6).
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ciclopirox, eplerenone, carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan,

erythrityl tetranitrate, methyclothiazide, risedronate, enprofylline, oxtriphylline,

paramethadione, cefmenoxime, aprindine, ectomidate, mitiglinide, benidipine,

levosimendan and zonisamide, or salts or prodrugs or derivatives or sustained release
25  formulations thereof, for simultaneous, separate or sequential administration.

Most preferred drug combinations comprise 2, 3, 4 or 5 distinct drugs, even more
preferably 2 or 3. Furthermore, the above drug combinations may also be used in further
combination with additional drugs or treatments presently used for AD.

The invention also relates to a method of treating Alzheimer’s disease or a related

30 disorder, the method comprising simultancously, separately or sequentially
administering to a subject in need thereof a drug combination as disclosed above.

A further object of this invention is a method of treating Alzheimer’s disease or a
related disorder, the method comprising simultancously, separately or sequentially

administering to a subject in need thereof a drug combination that modulates synapse
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Bilateral Student’s ¢ test. A B 25.35 30uM produces a moderate but significant intoxication
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Ter bi nafine (B), and lLevosi nendan, (C), al one. have no significant_ effect on
ot ox! cat RgRAlygTo HcosprEgeet) Eoseh Bicgee5 Lo B STRerATE: BB éé@éﬁﬁvrm OF
THE | NVENELSN AR IOREEEi LN bR RIIRV ﬁﬁ?nﬁé’éiw%h@ﬁ@rﬁ%i% Ly RRRTRAGhes for
treating AD or 5 related disorders. The invention discloses %’ovel use of
drugs or @ri8go obodpiliy notwerkhomparad towngloikinteatatve). Copre0di ognittanlych

di seases be used for patient,.tre nt .. T term " AD rel ated

i Sor dor » eI g il GonbiBierETLe! MDYty B R e Ay GidCease,
Lewi sppodislgbRivhi paNvAse W apustempatiBoc bt TRONhokEaHID ik nRghifigeal, (M),
age-associ ated nmenory inpairnment (AAM) and probl em associated w th ageing,
post - encepteatnted by ﬁai/fl@pnwm, drevosappgndang gibdndfime eBaglotsn] Ampeicspionl 8)id,

mul tiple cf rosi s ((jFJ\/Bg)1 and Do sny.nd ane. As useq hereitn "trlgaat ment "
of a di soPHeHCTER GEBER AbT M dosTHppas SBraRryrdssetily B 'on or
reduct i onéBf FigydMIREEDPF VeI &l F, Fiie 6di, F05.6ier ¢: fh®@05 aighificantly different

from the next dose *: p<0.05: significantly different from Amyloid intoxication

30  (ANOVA + Dunett Post-Hoc test).

Figure 7: Effect of selected drugs pretreatment on LDH release in human AR .4,

toxicity on rat primary cortical cells. A) validation of the experimental model used for



15 treatnent includes in particular the control of disease progression and
associ at ed synpt ons. The term"aneliorate”, as it refers to synapse
functi on,wonoeldeseany i ncrease in the synapse functi onras/Erocpasedoto t he
exi sting function in the subject. Suché6anelioration may include a
restoration, i.e., to normal levels, or |ower increase, which are still 20
sufficient to inprove the patient condition. Such anelioration can be

eval uat edder vepsringdllys phBRNEwWP Opeanly gire-dicatnest signilicantlyspigtestod Bed i n

t he exper| [ e  6b&NMhiRG ! it .lefe

angi ogeneg%?ﬁﬁgﬁﬁ[ﬁ{essaq@r@ldi llﬁjél}g g g@l)’n%P llﬁgq%g%?sgdgegeﬁig%l ib%srslt%éeoér%éﬁogf to the
exi sting heweprotastibhe: puDEC kignFivahtlynkfftrofitatioan comyoli (ol indexieatioarstéar at i on,
i.e., to normal .leyvels, or |lower increase, which are stil] sufficient 25

to inprovB<Yfe Sﬁ%&lﬁ%ﬁ%w&fﬁﬁﬁ?ﬁvﬁw AR i BAS ANONA HeDuddl b efpcor
verified pshngoknome,Qi-oh Qe ca, & | AFARS ShtbRESkidD cbhBared t
exper i rent ) Sof oA AL, 00 HibTncel i NATERF THOREAT cbAarcr 0, oo,
response (EHiSRtecated melitvaie STHanintaxédtiot igignificinly CSRnasl woBpds fed (188%)he
existing activity in the subject. Such reduction nmay include a parti al

di mi nut i ofB): eufisoxpzalen (522500 Onrlivrsimendys {1183 @nt (o Etopidgise(-pH&) d8)pat i ent
condi tion t i : o ; . ]%3%9 b or

nor e conplcg?%nel‘%#%e?ﬁ%? ?gfélgﬂ @E?\}@a&%&g %%grﬁﬁ?&:(tgl 2})ﬂnuéan etsg\(}%/'l uat ed
or verified0.08i signikoowly diffoteagioal APest SntosigativraGANO3CY +hBdndthPadtdioc

experi mental section. Al so, the designation of specific conpounds

wi t hi 0t h&SBont ext of this invention is nmeant to include not onl y the
specifically named nol ecul es, but also any WD 2011/ 054759PCT/ EP2010/ 066510
9 pharmaceutically acceptable salt, hydrate, ester, ether, isoners,

racemat e, Fomng 8g&fiest, ofoSul fismxadolagadtikepgoknddn amybipatront therapy onThe tdtelr m

“conbi natjon_ or.conbi natorial. treatinglfherapy" ignates a tre nt
wher o n alTEEEE SRS BeRE i sGe P B s CEMER SRS oAb o
cause a blghGhed) dFrabl! f6h AR, A CORR) AECLARLARY ARRAGHT Aot utfilll.S
invention, 'the at” | east two drugs may be adninistered together or

separ & el AN@V At heBs@e Postrido©tess efhe nigpichtyd HAInsm, atkiditpehadsi(AByw dr ugs
may be adm ni stered through different routes and protocols. As a result,
al t hough EREYDnpdpeesiaopighiticaridintaygetiner abave et e ugimisred i spFiRdisasd may
al 50 be fAEHhA! q6lisS GRRKRLELY - is! Qianificaifly dipPARARAT bIDRNE: cdfibinhfpyeni on
rel ates to conpositions and net hoogs or tréati ng Al zheiner' s 8| sease or a
rel at ed dBsldiseerzolcrnaral keMpseaindam (Apedectdhera ofiose ushomtpaotd, debvesimdndags or

drug conbinat i that aneliorate synapse fungtion.and/ or increases
angi ogene@a@%’i@oxﬁﬁ? g(r%[aéo@ qve b SR GrRLE s an IM@EEATON: o ypr ehensi ve
integs@tion of experimental data covering results of cell biology studies,

expressi Oﬁi%rgfdzlljﬁ?&t %%ﬂh@%&ﬁa@ﬁ BePRLfife BSABHRAAL g%lr%gﬂ ®%e total

descri bin ent aspects o el nmer’s di sease an S existing in
cel | ul ar &ingthaldfi mgpilay fnetvedrkomal bgatimykyd , intdrecatety dABMEC havardsoutrd t hat
synapse function, . angi ogepesis _ and cell stiress response represent i nportant
mechani smB<UAr-eignificantly daiferant froaypileer s BoPHAOT nYjLNfAca [Vfitffetr%rfrom
experinmentgl: (.n b gatd , 168 r . Qr Adr ug
conbi nat i g%gd\%/\h)f(@?\}e % e%@%@eﬁotﬁpgpk ge:_é??}l\%ggg%g?tﬁg\%ﬁéﬁ%%@@%&%ﬁ gﬁﬁggf(égf'i vel y

i mpro¥e AR, 2.88Mi) Ipkathicead eignifitatbthiatoxia@nphethovd H0%E campged andclgolehidaaidi ons
t hus represent novel approaches for treating AD and rel ated di sorders.
25Genes | Bewprd THiSs dn@xicatien | iniemibeandly k Preysatcl mpyi ¢he espmbingiormmedfner ' s

di sease wey@sel6R! Sk Pé{Yc}snﬁetfdghl(R\rI)\‘ng*r%zs),i LMo iC%ﬁC’Qltrétid.liliS,r sﬁlﬁﬁg Sfeac,t I on

with the genes causatively respons r fam cases 0 elnmer's
di sease ( 8PRndApoknafimea€ynidnemaye hasigpifioteiafifect on intoxication.

30  Figure 10: Effect of Baclofen and Levosimendan combination therapy on the total
length of capillary network in beta-amyloid intoxicated HBMEC cultures. ¢: p<0.05,
significantly different from AP;4,. *: p<0.05, significantly different from vehicle.
ANOVA + Bunett Post-Hoc test. The aggregated human amyloid peptide (ARi4z



(2) - functional partners of the genes selected by the criterion (1), 30(3)
- nearest functional partners of the genes selected by the criterion (2).
Thr ough two0prisesss, the inventors have established thaCTiEPRII0GESD KS
responsi bl e for synapse function, angi dgenesis and cell stress response are
maj or functional networks affected in Al zheiner's disease. WO

2011/ 054759PCT/ EP2010/ 066510 10 The i nventors have nore specifically
est abl i shédiMharrogness sy Hapiicent Béaxiqagion, akavet1lnaranypared &y aphicledraardr k of

Al zhei nmer t C

decl i ne, Irlréurggfrlss osgénté\%dﬁ %nlrjrltgngtlénarﬁ g%nﬁ}p'ﬁ %% dob}pg%é §1h¥t 061588?9%'8%1% ates
better w tud dm@m;ﬂm%dc@) cwheredsaracthesd Eedceﬁhzh@lsnﬂrevpahfwﬂmg)(B) camapar ed
to 5 other. AD-sp ic cellular lesi markers mani fested in devel opnent of
neur of i br BRFIGFF( E&ﬁ P%Qa@rn%%&aép%ms%n CYONdHPrERODI aques. Consequent |y,
synaps€ organi zation and synaptic plasticity represent an inportant target
for therapeutic interventions in the context of Al zheiner's disease. APP
protein i Elmedel [Eﬁfebt aﬁ§p1(b>maﬁde and Amooegsed dcnd p(prebiylaﬁcplt hcratpezrcni thal s, 10

| eadi ng t t| on .of _Abeta, at n Abef 242 as
wel | g affyflofaefl &t timeReBubds dra bR S rged FRVBG G Fong. t or m
pot ent i at ,apaNd@iRaRly ML FESPARSIDI© bas 0SARYickTRAITERR: fiomAD
patients. data i ntegration procedure revéal ed a group of genes,

whi ch ar evéhigki ANOSHA HrBwertdiasi-Eloditest. diticiagpreigatcABumanl amlyloddh pegidef@Si.or mal |y
Separated into t)hr ee nmain 15 functional groups; proteins participating in

or gani %at ion ¥ pertucey h aigpiftcane R Gptipn.plevy A0l ceppated o Nehigle-tEsatsdal
transm sspQfol TRRSThickYAAB '1505 gﬁﬁp&ﬁ@ﬁpre%n%qﬁﬁ n éa%ﬁﬂ')'i a@lgn%?%fﬂa«ﬁﬁﬂl%m tter

rel ease; and proteins invo in ax gr owt evel opnental maturation
of synapt kod Amohoceproic acid (A) whetrnasa ap érase cohamtrendodiAmendcaptrdie aprde@dnt

i nvention %ﬂis reﬁ %n¢ s that it |sf20| ortant, for efficient treatnment
of AD, to®¥hifPBREPE (DHIonaVGnppissifigPLTEchean iHPUFAEd i n post - synapti c
density. Anong genes identified by our analysis, the DL& gene, which
encodes MAGK famly protein and creates an interface between clustered
menbr &he- Emmtd_&eﬁ bt Angrddapendh esidomdnpdvesincadam pembioeiion badle total

cyt oskel e ents, a artl ul ar i.nt.e The. | tors
ave | demrmel BEFSarefol ah i bRUp D B FAEE LG e o bALFE' ang
growt h fa@fg@ﬁicaﬁgemf%rém AOIC AR L ex:agt0. 08, r etifivantyt Biffdaet D6 nadiei n or
DLG2/ PSD95 "prot ei’'ns conpl ex at excitatory synapses and whi ch can be

t her ef or e ANERB4ni-zBuincats Posteldapeest.i The aiggepated druntane amiylogd Alephidd 8P s

di sease. anot her artl ul ar enbodi rese i nvention thus
al so recogr%i*g@ DIOREEs 4 Sigatfic Yol Oationof Oé’Ff‘fom e %if%ﬁktw fireasd ¢ o

amel i o6 at Gerbfk. aqhisV i ihioxRhtidE O{Se's'fg?uﬁ&YlﬂgIV%gedeﬁteHh%yr eu! &hORat®¥n of
neurotransmtter rel ease at the pre-synaptic nenbrahe. The rel ease of

neur ot r anbavasireeslant  and edmrinecaprbianarithi ghl ywispesi alti thede amncv@ramﬂe of the
g{)ﬁiyggg;%&ﬁ%%%@f)fﬁ%@g%&fl Efgsll 5 ed(&y lal% Ihca)lge %co)t SQ&' ficant er}?ect on VO

intoxication.

25  Figure 13: Effect of Terbinafine and Levosimendan combination therapy on the total
length of capillary network in beta-amyloid intoxicated HBMEC cultures. ¢: p<0.05,
significantly different from AP;4,. *: p<0.05, significantly different from vehicle.
ANOVA + Bunett Post-Hoc test. The aggregated human amyloid peptide (ARi4z
2.5uM) produces a significant intoxication, above 40%, compared to vehicle-treated

30  necurons. This intoxication is significantly prevented by the combination of Terbinafine
and Levosimendan (A) whereas, at those concentrations, Terbinafine (B) and

Levosimendan (C) alone have no significant effect on intoxication.



11 controll ed by conmbi ned actions of voltage-dependent, calciumCa v
channel s, Maxi K/ BK channel s (potassium | arge conductance cal ci um acti vated
channel s)wendiia@hRdependent PRKG protei n ki nases, all ofcwurehiomasesiai ghtly
associ ated, - as denonstrated by our aBalysis, - with devel opnent of

Al zheiner's disease. In addition to these 5 functional nodules inplicated
in neurotransmtter rel ease, the inventors have defined another group of
proteins, linked to dysreculatlon of synapti c neurotransm ssion in course
of Al zehiner's di seasBETWMLER RESCREYIOMNOBITHE BYVENTION: i on, docki ng and
fusion of synaptic vesicles (for |nstance STX2, STXBP6, BI N1, RAB3B,
UNC13C and 1/ 2 scaffoldln rot ei ese fu nal ath yS were
N a2y S O, Wl o 07 e TV were
Al zhei sTer rgated AR rs. The inveRticH AlsBREesPAGel Gk T cﬁ*ﬂ?pgf B cothBRafié RS ent
invention further recognizes that it is inportant or efficient treatnent
of AD, towarbl dlérvatas @fg@tlaetqome@tyomﬁf prdt @hsn@seis rand| mayl ticnusetefor auticeit i on of
axon grom@h and gui dance. Proteins participating in regulation of axon

catme .
growt h and QU|8ance al l ow neuronal 15 precursor cells and axons to mgrate

toward properhéeshi MAD ensied iR’ endeddsarhild Aerkh@N odMD aPRNESIDATI L Y;
they are al so involved in devel opnental maturation of newly established
synapses Batkispn’sadisqesgr abivis oRody  dstenidiaandseylpoiementip, ADIY| QEAEEC These
procegses b I ns and
Ceom 1. b S TR S oy T D AR P DAY
20Consec UWIt\]nea@l@Spm eaoeq)halgroo\mhfklmdlsgulAlmlyompine Ibtegiht dclerasmnt(A@S),ed by
conbi ned ac ns of rﬁc%$lular or menbrane-tethered Netrins,
Senaphorlﬁ§¢1 ﬁ%@ﬁ§'1ﬂ§ Rowpisyadig@ecul es and their respectlve
functional rRgeplr fercMDStrefmdMr Gt WeliSort&V %’dlﬁ‘&s by cOHer gar@e'ﬂh&g
approach. Functional oufcomes of activation of st of ax row h
receptors pmphyltamghteltardaimrwa‘eétcbtmntdﬁ sytm@tormsmbmwlteyl hwthdldﬁﬁoedﬂnThcatdnyl
nndul@% 5 act Vi 1 @ (ﬁﬁ and C‘dc42é W th tg RhoA
GTPasé&’ be rﬁﬁ“‘ﬁﬁ “@ éSIBoR%ﬁ 18‘|1 ar i Cﬂ%tﬂ‘? i P’fa B PIBR YRR Y PR Gne
col | apse (AQdtomthese signalling pat hways have been recogni zed as pertinent
therapeutic targets for treatnent of Al zheiner's disease. Thus, the
present i nveﬁhi? tmmr“@m@mateesa& hagferstto |S§napﬁmﬁmpam,1n¢1@qiesemfy|1@qr@%@ in theat ment
30 of AD, ra ction.al ter hei ner ' ase and
ot her neur%ngfi1 %egﬁl at 1":i)ovneél a%%d?t? tfl% Xlts“%ﬁjfunf ot lef‘l[dtal? gétpecéteﬁmh gL 10partb0 ein
descri bedmabomelude \Aﬂegfblaldo%%f}QB%@lesQ%S&Qerl&crease wﬁi&hoa,tl htitlat a
nininz%process t he |nventors have al so establlshed that the network

r espofdi bPETIEERt ihdMBYACEr PaFier euliios. ansh opclivggtion ¢amnbe jcyalRRtcA&wor k
aff ected |Gl Mo ol BERSFy ALPAPASSIRATh BSaRhmfaNERLAL To1e I n
ensuring a tissue meost asfs an I've responses to environnenta
and physi ol o@he atrnc taicte@nge sis sitabfeas thypgixganceis, woiids hegl inagasei tns the

dysfunction contributes to th at.ho esis of n rous, and. het.er ogeneous
pat hol ogi BI&GTHGS CPBRAEL (RitRy 26 %PGVE]on‘i%Fc“&t)jJF%gu‘Elb SGHYEHOS "EWowt h

and et as{Rf|fR a AkbRRahi & t’oﬁ%rﬂi%f iSedi SeRHLr E&réa%@%ﬁlbl?&%' I GeRsksered as
a neurodegenerative 10 condition accomnpani ed by col | ateral vascul ar
pat hoRogyto mnmoam&iwmtenawquméuaﬂl aatingpasofcan He qyahia,tegeml crifigpasingof t he

vascul ar ti.o d trlbut ort ant robably causative
role to aﬁ ‘g8§Wﬁ)l iFﬁ&a aﬁdggpsngﬂbn§¥pqyﬁ?y: é@ge The |nventors
have found tirag t&%{le‘%ﬂﬁlﬁgwa@t itNGfRNgb QAANGRIsS r@s’p@nwt‘r@ﬂmby iRIMides hag i
signalling networks inplicated in Al zheiner's disease. Thi's conclu5|on has

15 deep ctmiyetireindbe Ch8rasmosparndi torthaedstingrachyitnn Wi shbicpreBueh séueiiwnand
provi des pew, éiu&’e l%:' ”&%1 E%Emut%IP'e’}gatf%ﬂﬁ 209, reaﬁa{éﬁ% suf{fc e*ﬂ{ %o %?%%ﬁ Sthe
neur odegene a ive S|gn 1 t

i npl i 3@t e@aticnt ‘éaﬁ(ﬁud)rﬁ,rasr\eﬂbdelrﬁdrélgubﬁmﬁl addridtionst la gA| iZdSlﬁIM’EﬁO% o @a&se
several functional_ npdul es nediated by VEGFRL, ErbB4, Notch, DCC, CD44,
ephrin r ee¥pPlsicsnbifli0s Q1ge rabA%e ﬁ%eTb%éwlhla@hm begvaluated or verified using

known biological tests, such as described in the experimental section.

Also, the designation of specific compounds within the context of this invention is

meant to include not only the specifically named molecules, but also any



20 As reveal ed by our data m ning approach, other target proteins,
potentially involved in devel opnent of vascul ar defects manifested in
cour se ofwélzahaisasp’' s di sease, include |L20Rcc, LEPTR, RBPEP2md/06RA2, and
endot hel in EDNRA receptors, proteins pérticipating in organi zation and
renodel | ing of extracellular matrix (THBS2, LAVAL, COL4A2, ADAMIS12 and
ADAMLO) or proteins (for instance, TLL2€ 25 playing an inportant role in
f unct i onaPh@p@eaKispihyagsepigblelsaltbifiFate fgich I CISHBEIS] BHEYPACSPRRILES, OF

prol actin pl acental |actogen (20). Further, we
have alsopﬁ?%%g%g$%%%gﬁ%ﬁ”§g€'raI genes, associated with Al zhei mer di sease,
represent up%he eam fechbiait@nhsoracudnlsloavorisit treaing efidragt’odcsignhtet Retreatment
AVP- act i vat ed. ki nases, inportant regul gtors of vascul ar system, (for

i nstance, Wﬁ*srﬁm ﬁq%atmom@ Jrugsopst 89?_,3@41_8%%0 8PYHate Atrspaliiagical
CAMKK24 3 @ﬂ&t.@ﬁ%dﬁﬁ]ﬁ&?ﬁl&#i&é%ﬁiﬂg-w Wsis fvRskidtd o d:QURH s dltugs defige
AMPK- nedi at ed signalling ne rk as a reasonabl e therapeutic Target for

t r eat ment adrthintarhé itopetics odbgmamdy, at the sarh osphatseqiantially.dA s@Ahe at least

| ysophosphatidi c acid (LPA),  and _sphi.n i ne 1- phosphate (S1P) are, natural
bhoshor | Prskaep e subahissPah it B AR sPusb AT Buctocalty A s st

2011/ 05475ARKEh ERA0 44 0RO THRulifed it ht PSR, SMeS I B0 B50WAD Hoact or s
di spl ay divergent ‘efféects on angi ogenic potential of endothelial cells
(25). Lbiﬁgﬂmﬁﬁﬂhﬁpaﬂﬁiming approach, we identified a |arge nunber of

genes,, i nvolved in LPA netabolismor nodul ated by LPA signaling and
poten%?ally | inked to progression of Alzheiner's disease (MR MAT2B, CUBN,

S ATP10A, THEMiscRisTPMEdve, ENARGNt BB cs ASDdhpoJAaHs, anBEEBhodEod BeatilgD2, and

DRD2) . Therefore, we concluded that this signaling network represents a

sui tabl e tWrCHpRILY discasaogatrclind disesaerart suicchiy Retdnbereat, disingarssticular

The prese{htu§k ”ff@”&ﬂlgnc %ﬁat @Bk ZGRe idige! gﬁ&h&éﬂ fictin 1HG/0f ARG ses

angi ogenesi § altered In A zheiner's di sease and ot her neurogenerative

di sor der sandiygch@sisraatlibainhibits telf gedss gapescand protei n descri bed above.
Finally, we have established that the netmorﬁ responsibl? fgr fﬁ%l stress
respohse is B CaRreRg e INIFREIPB RAPXITEMBIK daif cavirdg PHIAI: Rel Retoy _
di sease. VggRave @%nSﬂ%Ehﬁ%Qﬁ#&Mn&ﬁ§%Qakéﬁﬁﬂ:Eﬂ@EMHGﬁ%uﬁ&%?ﬁ§wﬁﬁﬁ@onse IS
a functionally- 15 relevant hallmark of Alzheiner's di sease. As discussed
bel ow, t hdifferangraspacss hfidzlicteertd fliseabe tanddenkfs aaxiidtingsinofellplaotsegnallingwindhi n t he

cell stress r.esponse network, which e ncti onal .el evant to.th

genest s alielon B e AR HereRirs BevalTolnd HAF SHDse helh g e ar ge s
for conbi pat is@Bsst REPARE S preddife SighpdHamD SrcBhann®f Yihith afce altded 8nSRBFclsi cal 'y,
pr ot ei ns gart|0|pat|ng in cal ciumhoneostasis, in protein folding, and in

20exedt i bavied Adhdt fvsther experimentphingeshigationsutharinemmrs hawniclectddalrpgseyent

i nvention r i-fically r tes t si.t.pons t ho sifng a
arug comb e FoRBERe St CBSANRY el IFRG" b G 304, RRIHVSHeg 0n

cal ci um hafpest asDs as illustrated Gl the WXam@ns. AhetN@rumsind RP@LIMAMbNs thus
intracel lul ar nmessengers, nedi ates a 25pl ei otropy of cellular processes in
bot h neur BiP&ISCRNPVeliPBEdRehesaPr tregting A ged gRdntad dsordapt i ¢ plasticity,

angi ogenesi s and apoptosis. Intracellular calciumlevel is precisely

regul ated by cooperative action of a series of calcium perneabl e channel s,
cal ci 2 punpSerarn do@addcinusai @ tatvangadr sctworky | aad nienphiestbd am e laliedmerid dpeasmat | ¢

reticulun1%é§-f7éﬁ4Vé h i.dentified a network of genes 30 inplicated in
cal ci um hORECSIEEALYIAS RISYINSRYSHST unct i on coul d be modi fied by
(1) - direct interaction with the genes causatively responsible for familial cases of
Alzheimer’s disease (APP, ApoE, presenilins, tau protein),
(2) - functional partners of the genes selected by the criterion (1),
30 (3) - nearest functional partners of the genes selected by the criterion (2).
Through this process, the inventors have established that the networks
responsible for synapse function, angiogenesis and cell stress response are major

functional networks affected in Alzheimer’s disecase.



mut ant presenilin proteins or by toxic 13-anyloid in course of Al zheiner's
di sease. Anong them |1P3R (I TPR1) and RYR3 receptors, ATP2A3 ( SERCA3 Caz2+
ATPase) rwoubatisegocal ci um honeostasis on the | evel of BRI/EPR@smessaenbr ane
ATPase ATP2B1, extruding cal ciumions from eukaryotic cells against
concentration gradients, and WD 2011/054759PCT/ EP2010/ 066510 14

vol t age- gat ed Na+ channel s represent particul ar interest as potential

t herapeutic t afbetavengs thare s tspesifliglbnestalished dhat gheg esynaptic loss iy g

anot her p I r di e i-nvent | QF cifli |y

rel ates tgﬁ%gﬁg% f?%gﬁg gﬁﬁﬂﬁgthgdégggﬁﬁgga&’fﬁg g%%%rﬁgﬁpéggtﬁ%Fgﬁ%dulates
t he acti vptografiva coptiaiveidecliney adonaddyilosspamt éémerftial dinportantlyagatapgatiosn.
Protein aggregatjon is a central _cytopathql ogjcal. phen non in AD. Two

mej or cel FRTEfch ?trwltbs?%fnwﬁeépﬁehﬂgctaﬁ@é ighejpisr ﬁﬁggﬁ&t gnared o

devel Oymaﬂlepkm%@’cﬁfc' Qiihlal #sYont ARELRSMANRERY iﬁ@gvéj&?ﬁéﬂttdf %@u&fﬁbﬁmﬁlyo id

pl agues, conposed of aggregated hyperphosphorylated tau protein and Al3

f ragment stapgleARR geposition df0amglpe pldques. yCormsequdnely, pyimipsé orgamaragion cand
aggregation - .a- ucl ein, recogni zed as rather. specj.fi.c_ hal |].nmark qf
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cel lul ar ey As identified by our analysis,
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25 interest (17-18). The inventors have identified a large group of
ionotrophic/metabotrophic glutamate and growth factor receptors, which interact
directly with the DLG2 protein or DLG2/PSD95 proteins complex at excitatory
synapses and which can be therefore recognized as therapeutic targets for treating
Alzheimer’s disease.
30 In another particular embodiment, the present invention thus also recognizes that
it is important, for efficient treatment of AD, to ameliorate the activity of proteins
involved in the regulation of neurotransmitter release at the pre-synaptic membrane.

The release of neurotransmitters at a restricted and highly specialized active

zone of the presynaptic plasma membrane is triggered by action potential and is
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Acanp?bsat e 7788mcy@iw steps of axon growth and guidance are tightly controlled by

combined actions of extracellular or membrane-tethered Netrins, Semaphorins, Ephrins,

DLL and Slits molecules and their respective functional receptors, most of which were

revealed by our data mining approach. Functional outcomes of activation of most of

axon growth receptors are tightly connected with their ability to differentially modulate

25  activity of small GTPases RhoA, Racl and Cdc42, with the RhoA GTPase being mainly

responsible for neurite retraction and growth cone collapse (19). These signalling

pathways have been recognized as pertinent therapeutic targets for treatment of
Alzheimer’s disease.

Thus, the present invention recognizes that it is important, for efficient treatment

30 of AD, to ameliorate synapse function altered in Alzheimer’s disecase and other

neurogenerative disorders, by modulating target genes and protein described above.
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Through data mining process, the inventors have also established that the
network responsible for angiogenesis represents another major functional network
affected in Alzheimer’s disease.

Angiogenesis plays a fundamental role in ensuring a tissue homeostasis and in

5 adaptive responses to environmental and physiological challenges such as hypoxia or
wound healing; its dysfunction contributes to the pathogenesis of numerous and
heterogencous pathologies varying from cardiovascular complications to tumour’s
growth and metastasis.

Although Alzheimer’s disease is traditionally considered as a neurodegenerative

10 condition accompanied by collateral vascular pathology, our analysis allow re-
evaluation of the pathogenic impact of the vascular deregulation and attribute an
important and probably causative role to angiogenic pathways in actiology of this
disease. The inventors have found that genes regulating angiogenesis are extremely
enriched in signalling networks implicated in Alzheimer’s disease. This conclusion has

15  deep consequences for prevention and curing of Alzheimer disease and provides new
guidelines for combinatorial treatment of this complex neurodegenerative disorder.

Among signalling pathways tightly implicated in vascular remodelling
associated with Alzheimer’s disease, several functional modules mediated by VEGFR1,
ErbB4, Notch, DCC, CD44, ephrin receptors and cadherins have been identified.

20 As revealed by our data mining approach, other target proteins, potentially
involved in development of vascular defects manifested in course of Alzheimer’s
disease, include IL20Ra,, LEPTR, NRP1 and NRP2, and endothelin EDNRA receptors,
proteins participating in organization and remodelling of extracellular matrix (THBS2,
LAMAI1, COL4A2, ADAMTS12 and ADAMI10) or proteins (for instance, TLL2)

25 playing an important role in functional processing of well-known angiogenic
modulators such as prolactin, growth hormone, and placental lactogen (20).

Further, we have also discovered that several genes, associated with Alzheimer
disease, represent upstrecam modulators and down-stream effectors of the AMP-
activated kinases, important regulators of vascular system (for instance, leptin and

30  CNTF receptors, trombin signalling pathway, CAMKK2[ and LKB1 kinases) (21-24).
This finding allowed us to define AMPK-mediated signalling network as a reasonable
therapeutic target for treatment of Alzheimer’s disease.

Phosphatidic acid (PA), lysophosphatidic acid (LPA), and sphingosine 1-
phosphate (S1P) are natural phospholipids that possess potent signaling properties.
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Notably, these phospholipid growth factors display divergent effects on angiogenic
potential of endothelial cells (25). Using our data mining approach, we identified a large
number of genes, involved in LPA metabolism or modulated by LPA signaling and
potentially linked to progression of Alzheimer’s disease (MTR, MAT2B, CUBN,
ATPI10A, THEM2, PITPNC1, ENPPG, SGPP2, AGPAT, DGKH, DGKB, MGST2,
PLD2, and DRD2). Therefore, we concluded that this signaling network represents a
suitable therapeutic target for treatment of Alzheimer’s disease.

The present invention also emphasizes the importance of increasing
angiogenesis altered in Alzheimer’s disease and other neurogenerative disorders, by

modulating target genes and protein described above.

Finally, we have established that the network responsible for cell stress response
is the 3rd major functional network affected in Alzheimer’s disease.

We have more specifically established that cell stress response is a functionally-
relevant hallmark of Alzheimer's disease. As discussed below, the inventors have
identified three families of proteins, within the cell stress response network, which are
functionally relevant to the genesis and control of Alzheimer’s disease, and represent
valuable targets for combination therapies. These groups of proteins are, more
specifically, proteins participating in calcium homeostasis, in protein folding, and in
execution of apoptosis.

In a particular embodiment, the present invention more specifically relates to
compositions and methods using a drug combination that modulates the activity of a
protein involved in calcium homeostasis.

Calcium, one of the most important intracellular messengers, mediates a
pleiotropy of cellular processes in both neuronal and endothelial cells, including
synaptic plasticity, angiogenesis and apoptosis.

Intracellular calcium level is precisely regulated by cooperative action of a series
of calcium permeable channels, calcium pumps and calcium exchangers in plasma
membrane and endoplasmatic reticulum (26-27). We have identified a network of genes
implicated in calcium homeostasis pathway, whose function could be modified by
mutant presenilin proteins or by toxic B-amyloid in course of Alzheimer’s disease.
Among them, IP3R (ITPR1) and RYR3 receptors, ATP2A3 (SERCA3 Ca2+ ATPase)
regulating calcium homeostasis on the level of ER, plasma membrane ATPase ATP2B1,

extruding calcium ions from eukaryotic cells against concentration gradients, and
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voltage-gated Na+ channels represent particular interest as potential therapeutic targets
for treatment of Alzheimer’s disease.

In another particular embodiment, the present invention more specifically relates
to compositions and methods using a drug combination that modulates the activity of a

5  protein involved in protein folding or aggregation.

Protein aggregation is a central cytopathological phenomenon in AD. Two major
cellular hallmarks of Alzheimer’s discase are manifested in development of
neurofibrillary tangles (NFTs) and deposition of amyloid plaques, composed of
aggregated hyperphosphorylated tau protein and AP fragments of APP protein

10 respectively. Another protein prone to aggregation - o-synuclein, recognized as rather
specific hallmark of Parkinson Disease, can be nevertheless detected in amyloid plaques
in most cases of sporadic and familial forms of Alzheimer’s disease.

We have determined several genes implicated in modulation of folding,
posttranslational modification and processing of every major constituent of Alzheimer’s

15  discase-associated protein’s aggregations as pertinent therapeutic targets for treatment
of Alzheimer’s disease — for instance, APBA1 and APBA2BP proteins that interact with
APP and regulate its stability and functions, or PARK2 ubiquitin-protein ligase that is
implicated in clearance of a-synuclein (28). As well, the GSK-3f kinase might play a
particularly important role in pathogenesis of protein misfolding in course of Alzheimer

20  disease. This conclusion is re-enforced by our finding that a few signalling modules
regulating GSK-3f kinase activity and its interaction with tau protein — WWOX (29),
hyaluronan CD44 receptor, Wnt receptors Fz2/ROR2 and insulin receptor/PTPRG
phosphatase complex (30) - are associated with progression of Alzheimer’s disease.

In a further particular embodiment, the present invention relates to compositions

25  and methods using a drug combination that inhibits apoptosis that is recognized as a
major cellular mechanism responsible for cellular loss in Alzheimer’s disease.

As identified by our analysis, apoptosis in the case of Alzheimer discase, most
likely, is executed via canonical p53-dependent pathways.

The p53 protein can be regulated through post-translational modifications and

30  through interactions with positive and negative regulatory factors. We have identified
several such regulatory proteins — WWOX, MDM1, HIPK2 and PML - confirming the
proposal about the pivotal role of the p53 protein in cell death execution in Alzheimer’s

disease (31-33).
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Among the receptor systems that could be directly and specifically implicated in

induction of apoptosis in context of Alzheimer disease, UNC5C (Unc-5 Homolog C)

and DCC (Deleted in Colorectal Carcinoma) netrin receptors, involving in axon
guidance and angiogenesis, represent particular interest. These receptors are designated

5  putative conditional tumor suppressors, since they behave as netrin-dependent receptors
inducing apoptosis in the absence of their ligand (34). Binding of netrin-1 to these
receptors inhibits p53-dependent apoptosis, while p53 is directly involved in
transcriptional regulation of netrin-1 and its receptors (33). Additionally, the DCC
receptor is known to be processed by presenilin, indicaing its important role in

10 development of Alzheimer’s disease (35).Thus, our data mining suggests that netrin
receptors-dependent and p53-mediated programmed cell death could be one of the
specific pro-apoptotic pathways implicated in pathological cell loss in context of
Alzheimer disease, in addition to rather unspecific pro-apoptotic programs stimulated
by disrupted calcium homeostasis and excessive ROS production.

15 In a particular embodiment, the present invention more specifically relates to
compositions and methods using a drug combination that inhibits the activity of at least
two distinct proteins involved in calcium homeostasis, in protein folding, and in
execution of apoptosis.

In a preferred embodiment, the present invention proposes novel compositions,

20  which can be used to inhibit cell stress response induced in Alzheimer’s disease and
other neurogenerative disorders, by modulating target genes and protein described

above.

As discussed above, the invention relates to compositions and methods for treating
25  Alzheimer’s disecase or a related disorder in a subject in need thereof, using a
combination of drugs that ameliorate synapse function and/or increases angiogenesis

and/or inhibits cell stress response.

More specifically, the inventors have selected and tested a number of drugs or drug

30  combinations which alter one or, preferably, all of the above described pathways. As
disclosed in the examples, these drug combinations have a strong effect on Alzheimer’s
disease and represent new therapeutic approaches of the pathology. These drug

combinations are particularly advantageous because they affect different pathways and
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gl ut anat e s@teﬁ'nafde aelpaser domatlationsy theprof doabiiyulaicact, eskphraten @c anqreosalt e,

et om dat e
an ant agof

%%rl ndi ne) and a nodul ator of CASR (preferably,
rg{nl UPINRA endot hel i n receptor (preferably, sulfisoxazole) and

a modul ator of CABRicRELERbEMRIENt, BNACRIERL lates to compositions comprising at

least one compound chosen from the group consisting of aminocaproic acid,

15  cinnarizine,
amobarbital,

enprofylline,

eplerenone,

erythrityl

ciclopirox,
ccfotetan,

oxtriphylline,

carbenoxolone,
tetranitrate,

paramethadione,

sulodexide,
methyclothiazide,

cefmenoxime,

aprindine,

carbamazine,
risedronate,

ctomidate,

mitiglinide, benidipine and levosimendan, or salt(s) or prodrug(s) or derivative(s) or

sustained release formulation(s) thereof, in combination with at least one compound

20

chosen from the group consisting of acamprosate, amlodipine, argatroban, baclofen,

cilostazol, cinacalcet, clopidogrel, dyphylline, fenoldopam, leflunomide, mepacrine,

methimazole, phenformin, prilocaine, rifabutin, sulfisoxazole, tadalafil, terbinafine and

zonisamide, or salt(s) or prodrug(s or derivative(s) or sustained release formulation(s)

thereof, for simultaneous, separate or sequential administration.
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30 - a nodul ator of RHOA (preferably selected fromterbinafine and

ri sedronate) and a nodul ator of trombin receptor F2R signalling (preferably
sel ect ed woemwasgabr oban and cef nenoxi ne), a nodul at or pofi/EPABBREssn€Cept or
(preferably, baclofen) and a nodul at orl®%f purinergic receptors P2RY1l and
P2RY12 (preferably, clopidogrel), WD 2011/054759PCT/EP2010/066510 20 a
nodul at or of RHOA (preferably selected fromterbinafine and risedronate)
and a nodul ator of purinergic receptors P2RY1 and P2RY12 (preferably,

cl opi dogrel ), a”db%c”@ekf'lh%e Qf &?%&“%rﬁﬁﬁ%’@a@ﬁ}%@ @sﬁﬁ’%%{‘ 1&%{ hvd e of BK

channel s (prefer y, zoni Sam d hanne

( pr ef er abhygverttdalydrligd lbadawi ahedffiainnt cnrebtic@ndfagiahdisicr’ otdisealet age- gat ed cal ci um
CACNA channel s (preferably selected from cinnarizi ne, benidipine,

paramet hadi one and ani odi pine), a nodul ator of GABAergic and gl utamatergic

receptors actiYhiyp Ric @(gtﬁ{n%blt&’ tﬁ@'ﬁ%n%nf may @&gﬁﬂ%ﬁﬁ@& ol B éé'ahﬁlsga”d

aprindine) and an ant agoni st of voltage-gated c i um CACNA channel
( pr ef er abbgmbightemt.ed from ci nnarl zi ne, benidi pi ne, paranet hadi one 10and

am odi pi ne), n i nhi bi tor ) cha SCN1A and an actjvator .of BK
channel s (pr ef Braspeprslsiiedim Gy the g R Aiiarahons areg uipBaicts

( pref er abkst, comEbilyE! Rblagz bﬂ%}q&'ﬂﬂalaaﬂﬁ’ﬁﬁfﬂsltﬁlh@ﬁ af ofllcr1d slogiiR! dhicNGost
(pref erabl%/r, ci cl opi rox), a nodul at or of GABAergl c and glutamatergic

recept ors¢ mtlev‘ﬁeqbféemt yhséllllécltewcf,rkhm ABRRsiNs st @eatélgoﬁqlzjmr@eramdlsaweu ndi ne)

ant aghh st SRR R R DR EE PR AR Sl Tl A4 wrusDgotana

nmodul at or a@dnuai dgloe¥e:shag R qmg(s’a)tthaa finHilie eélestalad yésp@{sect ed from
anobarbi tal and nethimazo le), 20 - an inhibitor of sodium_channel SCN1A
and an acti viiose SB?C@K‘I%éhméP@P(’%?l@ise?%F@mg 2@rfh§dmed'él))n»of0rau5r%@uﬂ@t or of

BK Cha””et raathihE T} ere{%‘%%tsg E}raé' Ak, ?g%!;ﬂﬂ%;ﬁ ct%' fl ' Ve

phosphorylation (pre f rom anobar | nmazo
an ant agommposﬁxﬁonEDbﬁﬁrlang@t leedtlolne béﬂmrfbﬂnwmgrceﬁlbrmbbys of&iﬂhgs soxazol e) and

a 25 dul ator  of vitamn olism_( er ably, cefotet

i nhi bi? or - 8fM ?tam)ﬁ }fprg 5\5{ amfn ?%%Ib%nh&ltoe@f éﬂ%ﬁ%@?@mel
(prefer ab*s&leAOJHdSﬁrHcﬁ%to%f @Krﬂﬂgﬁﬂe"l’st @Eef@ﬁabﬁ@&ﬁ&%ﬁé)sor(a%@&ﬁétépbﬁ’BK
met hycl ot hi azi de) and a nodul ator of vitam met abol i sm (preferably,

cef ot et anyhanngls ipeidratlprmehydaBaerdg),c and gl ut amatergi c receptors activity

odul at or - BIRT oA TF . e i) eBY b iape 5T CARA R B or o
sodi um Chglﬂﬂﬂﬁﬁat&gﬂlﬁc%ﬂ&s%tl }t'l(y@fe%bl@fsel&%e& m@ﬂﬂ@&a‘inﬂrﬁﬁa@é efieiddte and

zoni sam de) or nodul at or of BK channel s (preferably, nethycl othiazide)
and az(?md@wratdme)of PRKGL (preferably, erythrityl tetranitrate), WO

2011/ 0547-59P(f}1|_0/d%f)%0()1’18f %ﬁ(o (&‘%ferably, phenformin) and an antagonist of EDNRA

endothelin receptor (preferably, sulfisoxazole),
- an inhibitor of sodium channel SCN1A and an activator of BK channels (preferably,
zonisamide) or a modulator of BK channels (preferably, methyclothiazide) and a

25  modulator of RYR3 ryanodine receptor (preferably, prilocaine),

- a modulator of GABBR?2 receptor (preferably, baclofen) and a modulator of RHOA
(preferably selected from terbinafine and risedronate),

- a modulator of GABBR?2 receptor (preferably, baclofen) and an antagonist of EDNRA
endothelin receptor (preferably, sulfisoxazole),

30 - a modulator of GABBR2 receptor (preferably, baclofen) and an inhibitor of sodium
channel SCN1A and an activator of BK channels (preferably, zonisamide) or a
modulator of BK channels (preferably, methyclothiazide),

- a modulator of GABBR2 receptor (preferably, baclofen) and a modulator of HAS1-3

hyaluronan synthases (preferably, leflunomide),



an ant agoni st of EDNRA endothelin receptor (preferably, sulfisoxazole) and
a nodul ator of PRKGL (preferably, erythrityl tetranitrate), a nodul ator of
KCNJ11 ( pwefheraiBhsosel ected frommtiglinide and | evosi remdg@p)ioacchi@
nodul at or of PRKGL (preferably, erythridyl tetranitrate), 5- a nodul ator of
KCNJ11 (preferably selected frommtiglinide and | evosi nendan) and - an

i nhi bitor of sodi um channel SCN1A and an activator of BK channels

(pr ef er abt g0 iBHpitey 0 sedipnp chagnplodNip snd g REVetaaphBKsclappels éprafaraply,
t hycl ot hi azj.da), f ect ed
e o AR r o RN e SN R AP ERRS o

sel ect ed fiodntatoe b hdbkine raeptord ABORNERB)(prefdtably, dyphyitintjje nost preferred
enbodi ment, the invention relates to any conhi nati on of conpounds sel ected
from ani no@Aph bl&ora%fisaéluabahﬁ&flelsé@él?AaﬁW&&i gstiNeor aF Gt S9BBFS (Efégqf%l?ﬁién_,

Ci | 05t 020boniGlNAORLE G modhigR YTIBR! endUPOYbldrasoly! FRAASRARYidLPLhanaM de,
nmepacri ne, nethimzole, phenformn, prilocaine, rifabutin, sulfisoxazole,

t adal af i | antdgonis b EDANRAendahelimarcceitorgpraférablypsulfisoxaspt)er enone, car benoxo

| one, sul odexi ca ine barbital, cefotetan, erythrityl

tet ran: o1 aparodhbing & BERPEPGErRY S dom EhBh B4 el By i ne.
par amet hagh@fshist 68 EMNIOX Ao th SRS deB&Ht o\ prérably dafi®soxBrdlé! i ni de, beni di pi ne,
| evosi mendan and zoni sam de, or salts or prodrugs or derivatives or

sust ai ned- eghedaor of REIQH i(pekratie selo¢ted fiom teseinpimng e risadzanataltandfan

20Al zhei ner s, di sease, gr _a_rel d._di er In.a particular

et rentnigol gF SR8FpPln S AL Al B Rp SRerraty g R 1 eat ment of

Al zhei mer _ s dogdase o RHO A glpaifadbldi stcaar fromobingas @l fivashaenandampound
chosen fromthe group consisting of ami nocaproic acid, cinnarizine,

ci cl opi r oRodulgfas Of FHRA Crg e P I%BMaIRESIc Sepcpi@EXIExity Erefssabhy pelected from
anobar bi t r I 25 tetranitrate, nethyclothiazide,
risedrona?%?qgﬁ%%%§§%PF%§?M%g@%%%%?1Iine, par anmet hadi one, cef nmenoxi ne,

apri ndi ne; aanhodilatat ef RHOAJpraferdbly deéstodi pometcébnchfine \vodi ikedbante) and sal t (S)
or prodrug(s). or derivative(s) qr sustained release fornulation(s) thereof,
in coﬂgingﬁmﬁﬁdwmﬁﬁmgﬁIfgﬁgéﬁbﬁgﬂ%%ﬁbound chosen fromthe group consisting
of acanpr 0Sakgdul@ftl Qi AP (&E&?&bﬁ&%b@ﬁnf&ﬁ' YOarkdeh ifHibist GZPbE1 FANGRRl cet,
cl opi dogrel, dyphylline, 30 fenol dopam | efl'unom de, nepacrine, '

met hi maz oPBE4ph ¥ lohAviphospioticstembese (preficfabbusdlected ditoin sashabatidl enprofytlalcafi |,

t er bi nafi ne ggd éﬁpi am de, or salt(s) or prodrug(s) or derivative(s) or
sust ai ned TP EHEYHRny| ati on(s) thereof. WO 2011/ 054759PCT/ EP2010/ 066510

22 ApRtREbitdastdofMhREhnn Bl SERT A s dembeal mBnbf BK thantlsygetdsyly el at es
to a conposition for treating Al zheinmer's disease (AD) or a rel ated

di sorder kenisamide) ecta mednkied ofh&ke whannebmbprictiraidy.amethyalpthiagdaoanshpr oi ¢
id, |t . jvati t ai I
For mil ati DRELSRy 3 BSHOGEdenll, QSR VRLIBRE) (Reriliild REROERCAR, g | s

used in costhicAatihen Wi th at | east one additional conpound preferably
sel ected from acanprosate, anl odi pi ne, argatroban, baclo fen, cilostazol,

ci nacal cet @ &18laRigPEIAMBKpRyPicrabl) phenfiravbanid lemodnlsiardel PHERRE ne,
et hi mzo,d g o RNEREPT MdporBY 1 ARabAsly, Lishahldn. sul fisoxazole, tadalafil,
t erbi nafine,” cinnarizine, ciclopirox, eplterénonhe, carbenoxol one,

sul od2Xi de a maddaomat GAB Anploamidi glalamategiotredeators A&ivitgr (prdfedablyl selected

tetranitrate, nethyclothiazide, risedronate, en fyllLne, oxtriphylline,
par amet hallPBheS TP Hh GHREaca . HRIMASIO) gt dacalids of SASH &F%%ﬂﬁy,di pi ne,
| evosi mendaneaj@pd zoni sam de, or salts or prodrugs or derivatives or

sust ai ned rel easé fornul ations thereof, for conbined, separate or
sequent i al adeitagetistav! dDNRApcedathelad recontoosiptdfeonblyf suHeokampdnt amsh a

conpri ses_am nhocaproi Ci r sal 15 or prodrug(s) or derivative(s)
or sustaiﬂ?gh? r@i&%“ﬁ%&ﬁﬂ%%?ﬁ%ﬁ%@3éé reof, and at |east one additi onal
conpogmd sl @edistof bORHBL! @fERablyWeldcaax@aml erbitEmbi AaffisderonaRyl and a

| evosi mendan, or salts or prodrugs or derivatives or sustained rel ease
formul at i mﬁultawémé@tfombnlbrecwﬁb%g@}gn@,@a@gr(ateéer@bly§@quédatﬁi0m argdpbrinsandat i on.
Such a CO&E%%%%%Rl per se also represents a particular object of the

i nventi on. e 1nvention also relates to a nethod of treating Al zheiner's
di sease (AbmodulatoreflGABBRAirs@pde (preferddl g bapeéhn) and derduladb@rof @lising@iEpri si ng
adm nistering to the subject an effective anount of am nocaproic acid, or
sal t(s) ofcpPBErRAs) anst PfeY | 3 austobyy clopidogeadai ned rel ease fornul ation(s)
thereof, preferably in conbination as disclosed above. 25 Anot her
particularly preferred enbodi nent of the invention relates to a conposition
for treating Al zheiner's disease (AD) or a related disorder in a subject in
need thereof, conprising at |east |evosinendan, or salt(s) or prodrug(s) or

. o, . S r o, .



30 am nocaproic acid, acanprosate, amn odi pine, argatroban, baclo fen,
cilostazol, cinacal cet, clopidogrel, dyphylline, fenoldopam | eflunom de,
nmepacri newormiiswsao | e, phenform n, prilocaine, rifaburcmEPsubisesoxazol e,
tadal afil, terbinafine, cinnarizine, cilopirox, eplerenone, carbenoxol one,
sul odexi de, carbamazi ne, anpbarbital, cefotetan, erythrityl tetranitrate,
nmet hycl ot hi azi de, risedronate, enprofylline, oxtriphylline, WO

2011/ 054759PegdEnep 06 REE8A 10 g aplar whstodalipm ferbinadmgend xiisedronats) iapdiane,

et om dat e 1419l ieni heni di pi i ] r | prodrugs or
der 1 vat | vl BlitfereREHI PROY T PERYIZFRERRLH. Blddatl Pog

separ at e onn sEqbitdfalodadntiinatlr ACNOA. and apratiestoedf Bengaahtls gpretifraiine

i nvention caonpr.ises | evosimendan, or salt(s) .or 5 prodrug(s), or

derivat i vEYE§ngfe 0% ol AAHA108| GaBK  Fach Fesvresly. e Regg) 40d 188t one

addi ti onal,cURQUBH BaheCLadd fLARATTARAR MbndS! GreRASlOlEReted from

sul fi soxazol%cfmand terbrnafine,or salts or prodrug@’ror dérivatives or

sust ai nedcinedrgase bbwdmpinea parensthatliene efd amdigoebi ned, separate or
sequential admnistrati.qon, Such .a .co sition per se.al so represen a

part i cul a gBpGLASLPT DAB SR G ST RRES MVBRET 811 Aps@ HER AP 5 oa

met hod of fbhreabinpeosMez BRini®ite andiRARASR) GAPn Qﬁtﬁorﬁﬁ'o@%ﬂag&%@écﬁ@ﬂcihﬁ a

subj ect in need thereof, conprising adm nistering to the subject an

ef f ect i ve CavadNmtchenndleyprsforeid salected fsentqimnariginep berdipges pammatieadionst i ve( s)
or susj ai Q&ganrn Idleasg formul ation(s) thereof, preferably in conbination as
di scl 0sed*2b8VE P Anot her particularly preferred enbodi ment of the

i nvent i on- egligiBigortof sadi@@piasintl SONT Arantiraadctingorbe BE eRinnéls dhrefagsy,( AD) or
a related disorder in a subject in need thereof, the conposition conprising

at | east EPHEnddoner acaiogeliniopbm cbamusde kprgierably.nmgthysiofuazidg) and a

car bamazi : [yative(s) or sustained rel ease
formul ati {(:)hﬁ)g lslga{otrﬁ)grhggf% 5%?%5%‘(’%1’3%% ?()lc{f%gcrlg@%g’di ment, Epi erenone, Carb

(MM () | one, mBulletr e)f( GABAcrgit rand nZoemaairgic atbanmz i (peferalsly usidtadnfrom

combi nation wth at | east one addijtjonal conpound preferably selected from
| evost nﬂ%ﬁ‘}Pr%fiﬁt%oETQB}“i?F% anq &P“&é@ﬁbr%}?atae,m%%q%? p?tﬁé%%éégasaafna g,

bacl of en, gggﬁe%q}a%gllo ifdxacal cet, clopidogrel, dyphylline, fenoldopam

| ef | unomi de, nepacri r‘Fe, met hi mazol e, phenformin, prilocaine, rifabutin,
25sul f i soxamo ahtegotistdaf ADINRAt endrithedin mesepor nipeaferablye , sulfisokopila)oand a

epl er enone, .car benoxol one, . .

sul odexi aBOgIRlSHo PRETAY, BhpwheRtation: Grebmhlse sgered (IR otpaby bifed

et hycl ot hic@gindgy16), sedronat e, enprof yl l'i ne, oxtri phyl i ne, paramet hadi one,

cef menoxi me, aprindine, etomdate, mtiglinide, benidipine, and zonisam de,
or sal@s oenprlvbitargy sodivgeehanael Hel L drang gt agtivietdr pbBKaghennes fpictratdns

t hereof, for. i ned, 30s r r ent i al _.adnm nj;s .| A
preferr edzoc%sr?p%glg?)t Pg% ot %go [ ﬁff/?n icgﬁlg%gsngﬁﬁe%é@sb?%g}" gl?h %oﬁ%%z?@r %nedngxol one,
Sul odexi dgod@atvrast pixitRtiverphossHoayianem &preberalbigsdldcidd Tronpr EbagHit) id
derivative(s) or sustained release fornulation(s) thereof, and at | east one
addi t i onaMcHBMPEUNE sel ect ed from | evosi nendan, ani nocaproi ¢ acid,

bacl of en, syl f] 1zol.e, t | i

2011/ 0547590bCH BRSRT0P DRI, ShAlRA Rircallt BRSNS Rulfisoxazole) and
rel ea2® f oodulattiobnsarhinef etabolism (pefivablpdcefstepay,at e or sequenti al
o et AR BRShe SONPE % U Culb B BRENfndls PRt

zonisamide) or a modulator of BK channels (preferably, methyclothiazide) and a

modulator of vitamin K metabolism (preferably, cefotetan),

- a modulator of GABAergic and glutamatergic receptors activity (preferablyselected
30 from acamprosate, etomidate and aprindine) and a modulator of PRKG1 (preferably,

erythrityl tetranitrate),

- an inhibitor of sodium channel SCN1A and an activator of BK channels (preferably,

zonisamide) or a modulator of BK channels (preferably, methyclothiazide) and a

modulator of PRKG1 (preferably, erythrityl tetranitrate),



The invention also relates to a nethod of treating A zheiner's disease (AD)
or a 5 related disorder in a subject in need thereof, conprising

adm ni st ewongid4tshe subj ect an effective anobunt of Epi eCemppe/066510

Car benoxoi one, Soi odexkl e, Cinnarizin€l or carbamazine, or salt(s) or
prodrug(s) or derivative(s) or sustained rel ease formul ati on(s) thereof,
preferably in conbination as disclosed above. More preferably, the

conposi t i orAtopniagenistnoE HDRPRA fedotedithirerap ¥ i (@ref@rﬁblé(s i SHE1SAKa9d) ned &

di sease ( ﬁ?&? in need thereof, conprises
at | east @lr?guo Or?ﬁg o @\RA n%gh'?g‘étﬂgg%@fﬁé&ﬂr%% for conbi ned, separate or
sequent i al aanbduikitst sfaKCBIA1 1 @ﬁeferaﬂ)tyem«mtem faoranditztinids autl devosinpdnead)otmdi n and
met hycl ot hi azj phenf or m acanpy osat.e, _phenform n and

sul fi soxa%éﬂfPOémfja fg5 0P 311%&1’1 g’r‘i@fﬁ’%&nﬁ%‘&ﬁ?’ icHanifpt) 20 - bacl of en and

| evosi 5“9“dQﬂlodupd@&'o‘?flé@NmCtPFe%r%lg%El'e&%d frofpfml tﬁglﬁ'ihe%ﬁ léxlo%ﬁﬁén%ﬁ‘}aﬁld bacl o
fen and sul fisoxazol e of en zoni sam de, 25- bacl of en and

met hycl ot i aiibieyr ofbsdivm fcbannah § CUIAf ambxmzxoﬂnea,tor dfaBKofhenngsmdpie&fidtinom de,
am nocapr Qi ¢

a and s If|s ci.d and terbinafine, 30
- am nocaf)‘?%?aﬂ?uggﬂaéﬂ %ﬁ@ér‘fhgﬁlelsa@ﬁe\? Efe éﬂaﬁhﬂazé‘i}qu i soxazol e,
| evosi mendgmqnthtdrT lef 1'1"(§referably selected from mitiglinide and levosimendan) and -
a modulator of RHOA (preferably selected from terbinafine and risedronate).
10

In the most preferred embodiment, the invention relates to any combination of
compounds selected from aminocaproic acid, acamprosate, amlodipine, argatroban,
baclofen, cilostazol, cinacalcet, clopidogrel, dyphylline, fenoldopam, leflunomide,
mepacrine, methimazole, phenformin, prilocaine, rifabutin, sulfisoxazole, tadalafil,

15 terbinafine, cinnarizine, ciclopirox, eplerenone, carbenoxolone, sulodexide,
carbamazine, amobarbital, cefotetan, erythrityl tetranitrate, methyclothiazide,
risedronate, enprofylline, oxtriphylline, paramethadione, cefmenoxime, aprindine,
ctomidate, mitiglinide, benidipine, levosimendan and zonisamide, or salts or prodrugs
or derivatives or sustained release formulations thercof, for use in the treatment of

20  Alzheimer’s disease or a related disorder.

In a particular embodiment, a composition of the invention, for use in the
treatment of Alzheimer’s disease or a related disorder, comprises at least one compound
chosen from the group consisting of aminocaproic acid, cinnarizine, ciclopirox,
eplerenone, carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan, erythrityl

25  tetranitrate, methyclothiazide, risedronate, enprofylline, oxtriphylline, paramethadione,
cefmenoxime, aprindine, etomidate, mitiglinide, benidipine and levosimendan, or salt(s)
or prodrug(s) or derivative(s) or sustained release formulation(s) thereof, in combination
with at least one compound chosen from the group consisting of acamprosate,
amlodipine, argatroban, baclofen, cilostazol, cinacalcet, clopidogrel, dyphylline,

30 fenoldopam, leflunomide, mepacrine, methimazole, phenformin, prilocaine, rifabutin,
sulfisoxazole, tadalafil, terbinafine and zonisamide, or salt(s) or prodrug(s) or

derivative(s) or sustained release formulation(s) thereof.



zoni sam de and dyphylline, nethyclothiazide and dyphylline, WO

2011/ 054759PCT/ EP2010/ 066510 25 zoni sam de and pril ocai ne,

nmet hycl otwoasiwss4mad pril ocai ne, zoni sam de and sul fi sexazpbe/o6ghenf or m n
and cl opi dogrel 5- acanprosate and ci ndtal cet sulfisoxazole and cinacal cet
terbi nafi ne and argatroban, terbinafine and cefnenoxine, baclofen and

cl opi dogrel 10- terbinafine and cl ggi dogrel risedronate_ et clopidogrel,

zoni sam de andA8pthaiarnagtiGuarlys Pagferers srebosifaendr 9f HhP t pvertian, gplptep atoe 2

ST soraspb S RS EL Mhohl L8] Rob b AL G108 05 gtgehender
zoni sam deged thereofjricbimptisingdet dvasi ewbsicapdancaindrt edgs)naf ipredrug(s) or
mtighini ggﬁv%r‘;ivle(%ygﬁ Isgs?a%gea([l reeiga{jse rfjorsn?u arlt(l)onn g)et'hereof. In a particular embodiment,
5 aminocaproic acid is used in combination with at least one additional compound
preferably selected from acamprosate, amlodipine, argatroban, baclofen, cilostazol,
cinacalcet, clopidogrel, dyphylline, fenoldopam, leflunomide, mepacrine, methimazole,
phenformin, prilocaine, rifabutin, sulfisoxazole, tadalafil, terbinafine, cinnarizine,
ciclopirox, eplerenone, carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan,
10 erythrityl tetranitrate, methyclothiazide, risedronate, enprofylline, oxtriphylline,
paramethadione, cefmenoxime, aprindine, etomidate, mitiglinide, benidipine,
levosimendan, and zonisamide, or salts or prodrugs or derivatives or sustained release
formulations thereof, for combined, separate or sequential administration.
A preferred composition of the invention comprises aminocaproic acid, or salt(s)
15  or prodrug(s) or derivative(s) or sustained release formulation(s) thereof, and at least
one additional compound selected from baclofen, sulfisoxazole, terbinafine, and
levosimendan, or salts or prodrugs or derivatives or sustained release formulations
thereof, for combined, separate or sequential administration. Such a composition per se
also represents a particular object of the invention.
20 The invention also relates to a method of treating Alzheimer’s disease (AD) or a
related disorder in a subject in need thereof, comprising administering to the subject an

effective amount of aminocaproic acid, or salt(s) or prodrug(s) or derivative(s) or

sustained release formulation(s) thereof, preferably in combination as disclosed above.

25 Another particularly preferred embodiment of the invention relates to a
composition for treating Alzheimer’s disease (AD) or a related disorder in a subject in
need thereof, comprising at least levosimendan, or salt(s) or prodrug(s) or derivative(s)
or sustained release formulation(s) thereof. In a particular embodiment, levosimendan is
used in combination with at least one additional compound preferably selected from

30 aminocaproic acid, acamprosate, amlodipine, argatroban, baclofen, cilostazol,
cinacalcet, clopidogrel, dyphylline, fenoldopam, leflunomide, mepacrine, methimazole,
phenformin, prilocaine, rifabutin, sulfisoxazole, tadalafil, terbinafine, cinnarizine,
ciclopirox, eplerenone, carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan,

erythrityl tetranitrate, methyclothiazide, risedronate, enprofylline, oxtriphylline,



mtiglinide or |evosinmendan and net hycl ot hi azi de, 20- net hycl ot hi azi de or
zoni sam de and sul fi soxazol e, terbi nafine or risedronate and

sul f i soxaxol2811/054759 terbinafine or risedronate and nepaCriEPe010/066510
terbinafine or risedronate and acanpr osat e, terbi nafine or
risedronate and rifabutin, 25- tadalafil or enprofylline or oxtriphylline
and phenformn, zoni sam de or nethycl ot hi azi de_and argatroban or
cef menoxi hgramethadiong,j selmepaaiee, apRfingdingat Ptomidntor Mitdgliradiox berdipingg Andani de

or met hyck&h%ﬂaé,do? SACy r{;‘cﬂﬁgg é’ QG Rliv RN BB h B o s P R AITRL ARG £0"
am odi pi ne, - ’acanprosate and cinnari zine or enlélplne or

par anet haéireombatedasdpadiqirsequenziolnids@nisaatioar. net hycl ot hi azi de and
ciclopirox, sulfisoxazole and anpbarbital, zonisam de or nethycl ot hiazide
and amobar bi t af Pre&HEf CBRasBE OhHiF BETTOR HIPISYIevosmendan, or saf(s) or

20117 054 73R SR UERL DGR Oorﬁsﬁstai%@&‘ ISR 4Bk g)ytﬁ&%ﬂl?iaﬁ& laflfea@he

cefotetan, zoni'sam de or thycl ot hi azide and erythrityl tetranitrate.
Speci fi ¢ edditipiad coofpopnéfselected frampasindéapnsic aicid, Heclofiers riulfooxeobprirgle one

o, O A S SRR O P TR TSR B P
| evosi menggngomBRd)QepRAteI dr REbéhtRNdSiMidtiiex a8@dea composition per se also
represents a particular object of the invention.
10 The invention also relates to a method of treating Alzheimer’s disease (AD) or a
related disorder in a subject in need thereof, comprising administering to the subject an
effective amount of levosimendan, or salt(s) or prodrug(s) or derivative(s) or sustained

release formulation(s) thereof, preferably in combination as disclosed above.

15  Another particularly preferred embodiment of the invention relates to a composition for
treating Alzheimer’s disease (AD) or a related disorder in a subject in need thereof, the
composition comprising at least Eplerenone, Carbenoxrolone, Sulodexide, Cinnarizine,
or carbamazine, or salt(s) or prodrug(s) or derivative(s) or sustained release
formulation(s) thereof.

20 In a particular embodiment, Eplerenone, Carbenoxolone, Sulodexide,
Cinnarizine, or carbamazine, is used in combination with at least one additional
compound preferably selected from levosimendan, aminocaproic acid, acamprosate,
amlodipine, argatroban, baclofen, cilostazol, cinacalcet, clopidogrel, dyphylline,
fenoldopam, leflunomide, mepacrine, methimazole, phenformin, prilocaine, rifabutin,

25  sulfisoxazole, tadalafil, terbinafine, cinnarizine, ciclopirox, eplerenone, carbenoxolone,
sulodexide,  carbamazine,  amobarbital, cefotetan,  erythrityl  tetranitrate,
methyclothiazide,  risedronate,  enprofylline,  oxtriphylline, = paramethadione,
cefmenoxime, aprindine, etomidate, mitiglinide, benidipine, and zonisamide, or salts or
prodrugs or derivatives or sustained release formulations thereof, for combined,

30  separate or sequential administration.

A preferred composition of the invention comprises Eplerenone, Carbenoxrolone,
Sulodexide, Cinnarizine, or carbamazine, or salt(s) or prodrug(s) or derivative(s) or
sustained release formulation(s) thereof, and at least one additional compound selected

from levosimendan, aminocaproic acid, baclofen, sulfisoxazole, and terbinafine, or salts



am nocaproic acid and terbinafine, 10 - am nocaproic acid and | evosi nendan,
| evosi nendan and sul fi soxazole, |evosinendan and terbinafine, eplerenone

and | evoswoendas47soepl er enone and sul fisoxazol e, 15- eplrerapene/osssdo

fenol dopam sul odexi de and | evosi nend&h, sul odexi de and sul fi soxazol e,

sul odexi de and fenol dopam or eplerenone and sul odexide. 20 As illustrated
in the experinental section, conpositions conprising at |east am nocaproic

acid or | 8yosdesidan dpiviivae o usteiet j ralcasen Erawkationes thaverthifen egmbiard.ef f ect

to inpro [ ' [ e bj .- These € 0S|
eff:g?en¥§¥ﬁ%@gggﬁ%q%ﬁ%hfggégn%??ggggﬂ% ga%%ﬁ%ﬁgm) géb‘égﬁgd%b%%%ﬁ$ée on
human cel psrtiaudr slgpst@s @nrtinedniowel and potent nethods for treating such

di sorder. I n anot her preferred odi nent, the compositigns according
to the inventi 8h° EORPHISESUI LT FOR o tr_%%““lge%lé{‘]m{‘m éélsewmd&a or

sal ts or pnoes HYsrdef irfj%?ﬁdb‘jé’ét Y RS dOtherRBY, ceh%hki}i %Hm%ﬂ§t5ﬁ1'1§ﬁ)(jth5 %hl%@@tean
formul ati ons thereof, for sinultaneous, se ara?e or 30sequenti al

adm ni st r effeadivef @momotrbohatpicicabnd. r datimentelofic, Al ‘zheicrek, sCditsease (&D) or a

related disporder. in a bj ect .in need thereof. . Therapeuti.c.approaches
accor di ngetBATHANS Ry SHIT G TR ESEORITREArohY Whteied SoRnrRRTEHED | n
conj unct i grddftfreRABIPIIBMUieLARY diselo8&f Avdge t he same pat hway or having
di stinct nodes of action. WD 2011/054759PCT/ EP2010/ 066510 27 In particul ar

enbodi ments, the conpositions of the present invention m ght
10

More preferably, the composition of the invention, for combinatorial treating
Alzheimer’s disease (AD) or a related disorder in a subject in need thereof, comprises at
least one of the following drug combinations for combined, separate or sequential
administration:
15 - phenformin and zonisamide,
- phenformin and methyclothiazide,
- phenformin and acamprosate,
- phenformin and sulfisoxazole,
- baclofen and aminocaproic acid,
20 - baclofen and levosimendan,
- baclofen and terbinafine,
- baclofen and risedronate,
- baclofen and sulfisoxazole,
- baclofen and zonisamide,
25 - baclofen and methyclothiazide,
- baclofen and sulfisoxazole,
- baclofen and leflunomide,
- aminocaproic acid and sulfisoxazole,
- aminocaproic acid and terbinafine,
30 - aminocaproic acid and levosimendan,
- levosimendan and sulfisoxazole,
- levosimendan and terbinafine,
- zonisamide and dyphylline,

- methyclothiazide and dyphylline,



further conprise a drug or drugs, which already exist or could be

devel oped, that bind to or nodulate the activity of a protein encoded by a
gene sel egpedifoses ABAT, ABCAL, ABI|, ABL1, ACAT, ACC2, PAC@N2010AEAMIS12,
ADCY2, ADI POQ 5 ADI POR1/ R2, ADORA1/2A32B, ADRALA/ 2, ADRB1/2, AGPAT5, Al P4,
AKAP2, AKRLC2, AKT, ALDH2, ALOX12, ALOX5, ANG2, ANK1, ANKRA, ANXAl, APBAL,
APBA2BP, APOAl, APCER2, ARHGAP17, ARHGAP26, ATGH/7/12, ATM ATP10A, ATP1A1,
ATP2A3, ATPOBRMIATmslAdecaiddR  AUH, BACE1l, BAD, BAI 3, BASSOON, BAX, BCARI,
BCL2, BDNF : -BK.channel s 10 ( KCNVA1, KCNVB1), BMP3A, BRCAL,
CA10, mﬂ@%%&%ﬁgéﬂ&Lm& (cal modul i n), CAVKLD, CANMKK2, CASK,
CASR, CASTzortBimid CBRbsul fiidkdzol€DC2, CDC42, CDCA2BPB, CDCA2EP3, CDH1/ 2/ 13,
CDK5, CDKNLA,  CHAT, K1, CHRML-5, CHRNA1-7/9/10, CIT (citron), CKl, CNGB3,
CNTFR, COLR ,fOI@ﬂT?n@ARAdOQQEB, CRMP, CSH1, CTNNA2, CTNNB1, CTTN 15
(cortagtin)e, ke £dLdid NLooCYP7BL, CYSLTRL/ R2, DABl, DCC, DEPDC2,
DGKB/ H z, DHCR/, DHFR, DLGZ2/ 4, DNAJB9, DOCK3, DRD2/5, DYN1/3, EDGL- 8,
EDN1/ 2, EDMNRASBaz&elFhAd cRAbI&Gt7 (ephrin A), EFNB1/2/3 (ephrin B), EHHADH,
ELAVL?2, EN§P§ Eétaut otaxin), ENPP6, EPHA3, EPHBRIL/2/3/4/6, ERBB2/4, ERK1/2,
ESRRG, ETFATVIEHHC g8d argasiebaing "Fpps  FES, FGF1/2 , FKBP12/12.6, FLNA, 20
FLT1 (VEGERWinaffilelthd EXQbk3A. FRAP (MIOR), FTO, FYN, FZ2, GABBRI/ 2,
GABRA2/ G2, GADD45, GAT1, GATA3, GH1, G PCl/2, G.RA1, G.UD1, GNAI 2/13,
GNPTAB, GPuslofcmend ¢lgeidhgicin), GRI A2/ 3, GRIDI/2, GRIK1/2, GRIN2B/ 3A

&R Pl{&, %ﬁgﬁnegaﬁlg%/lo%/i olgzél& GRP170, GSK3B, HAPLN1, HASI1-

- risedronate et clopidogrel,
- zonisamide and cinnarizine
- acamprosate and erythrityl tetranitrate
- sulfisoxazole and erythrityl tetranitrate
15 - mitiglinide or levosimendan and erythrityl tetranitrate,
- mitiglinide or levosimendan and zonisamide,
- mitiglinide or levosimendan and terbinafine,
- mitiglinide or levosimendan and risedronate.
- mitiglinide or levosimendan and methyclothiazide,
20 - methyclothiazide or zonisamide and sulfisoxazole,
- terbinafine or risedronate and sulfisoxazole,
- terbinafine or risedronate and mepacrine,
- terbinafine or risedronate and acamprosate,
- terbinafine or risedronate and rifabutin,
25  -tadalafil or enprofylline or oxtriphylline and phenformin,
- zonisamide or methyclothiazide and argatroban or cefmenoxime,
- risedronate and argatroban or cefmenoxime,
- zonisamide or methyclothiazide and cinnarizine or benidipine or paramethadione or
amlodipine,
30 - acamprosate and cinnarizine or benidipine or paramethadione or amlodipine,
- zonisamide or methyclothiazide and ciclopirox,
- sulfisoxazole and amobarbital,
- zonisamide or methyclothiazide and amobarbital,

- sulfisoxazole and cefotetan,



3, HCRTR2, H F1A, H PK2, HK2, HMOX1, HOMER1/2/3, HSD11B1, HSP90B1l, 25
HSPAS5, HTR1A/ 1B/ 1D, HYAL1/2/3, |1DE, |1L20RA/ B, IL6ST, L8, IMPDHL/ 2, INS,

| NSR, | RR%O 2bTiBE47sh TGAL/ 6, | TGB1, | TPR1, JNK1, KALRN ( kalcirmpn)i0/06GNA2/ D2,
KCNH2, KCNI P1/2, KCNJ11, KCNJ12, KCNJ326 KCNIVA1l, KCNMBL-4, KDR (VEGFR2),
KTN1, KYNU, LAMA1, LDLR, LEP (LEPTIN), LEPR, LIFR, LIN/A/B/C (VELI1/2/3),
LI PL2, LKB1, LRP1, LRP2 (negalin), LTBP2, LYN, 30 MAD1L1, MAM.3, MAQA/ B,
MAT2B, Moczonisgmwde onmethygjpthiazigesind cefatem. MLLT4 (af adin), MWP2, MWP9,
MOESI N, MR, - ; : 4 oxi dase , NAV1, NBEA,
NCAML, NW%%%@W%%@@?%QWw%m%% NGEF (ephexin), NGF,
NGFR, NHERF, NI L16, NLGN1, NOC2, NOS1/2A/ 3, NOTCHL1/2/3, NPCl/2, NPI ST,
NR1l 2, NR3C1,  NR3CZ, NFé?l/S XDZOll/.0547 QE‘CT/ EP2010/ 066510 28 NRP1/ 2,
NRX3, NTF3PeifiqyeRampleeafj profeyre WS@W@% g tiopsembrisesmr 10t tisrv
CPRSL, 5 OSRIoS/iAParyBRBYhindBRR Yok Lo BAEL R BAL U 2cquRAI Slnlnis PAIGHD. PAPL
PARK2, PC, PCAF, PCTP, PDEl1l1A, PDE1A, PDPE3A/ 3B, GPDE4A/ 4B/ 4D, PDESA, PDEG6D,
PDGFA/ B, Pbh@Hean Bpd BhBidcabiadtid, Pl CALM 5 PI CK1, PI K3C3, PIP5K, PI TPNC1,
PKCA, PKCDb P lA/% PLAT, ,PLAU, PLCB1, PLD1/2, PLEXAl, PLG PLN, PLXDC2,
PM., POP2; %ﬁiﬂL\féﬂfm {SXpIme PPARGCLB, PPFIBP1, PPP1CA, PPP3CA

(cal ci neut inocRRORAE afdREARLAVRK) . PRKACA, PRKGL, PRL, PTGERL, PTGFR,
PTGS2, PTN, PTP1B, PTPN11l, PTPRF, PTPRG, PTPRM PVRL1, PXN (paxillin),
PYK2, RAB3BnIRAGIoicRATKNd tRAPRIING,0 RASGRF2, RBPJ, RDX (radixin), RELN,
RGNEF, , RHEB, . RHOA, . MR, RINMS 1/2, ROB02, ROCK1l/2, ROR2, RPH3A
(rabphl I i h?@“ﬁ%ﬁ&f%ﬁ%‘@%’ksz, RTNI, RXR/ RAR, RYR3, SACMIL, SAPAP,
SAPK3, SCARBdsimSaidnRhd sSENdAZbR, SCNN1D/ 1G SEC24D, SEMA3A/ 3C/ 3E/ 4C, SGPP2,
SH3BP5, SI AHL1A, SILL SLC12Al/2/5, SLC1A2, SLC25A21, SLC6Al/ AlS8,

SLC8A1/ A2t lK3osimendpmandterbmafing,  SIN, SMAD3/ 4, SNAP25, SNCA, SNCAI P, SORBS2,
SORCS2, SP steopontin), SRC, SRD5A1, SREBF1/F2, SRGAP3,
STAT3, sm%@%fn%%?t%%oﬁg ?ndéﬁ"xspa, SUML, SV2C, SYN1, SYNJ1/2

(synapt oj asplojeno@YahtiZulfBYXdzbld, gr anuphi I in), TACE, TACRLl, TBR1, TBXA2R
TGFBR114|_R2/ R3, THBS1/2, THEM2, THRA/ B, TIAML, TIMP2, TLL2, TOP2A, TP53,
TP63, 1 TRI CFPISneigrts/ ianeddopeaty ) 2 TSPO, UBE2A, ULK4, UNCL3C, UNCSC,

VAMP2/ 5, VQlio kM NGl NosinVDAGH, VEGFA/ C, VEGFRL, VMAT, VPS15, WASPIP, WAVE,
VWNT1A/ 5A, WADX, XANTHI NE OXI DASE, YAP andYESL. The sequences of all
of the abewdoddxsteamhdgelimsexamott, prot ei ns are available fromgene libraries
and can be Hs I%%gd q% tgchni%ues known in the art. The activity of these
25genes antPIBTCH AE TNl %e assessed by techni ques known in the art.
The i nvent pgIBreabsOardeBdbi@s. t hese suppl ementary drugs that can be used to
nodul ate target genes and proteins. W have identified particul ar drugs

whi ch20 ei t her al one, or in conbination(s), nodul ate the pathways descri bed
above, angrs nqﬂus?fgteeﬁts)gtgi ﬁle%nte?(sg‘améktélhegegﬁ n,s cgﬁlégs?t?ﬁnsorcr?\%lzjﬁlfn d agl ?e?t%tder S-

30ln a pr urt her

erre e conpositrons e i n may
aminocaproic acid or levosimendan provide substantial therapeutic and biological effect

to improve Alheimer’s disease in human subjects. These compositions efficiently
prevent the toxic effects of amyloid b protein or peptide on human cells and represent

25  novel and potent methods for treating such disorder.

In another preferred embodiment, the compositions according to the invention
comprise a combination of at least three compounds, or salts or prodrugs or derivatives
of any purity or sustained release formulations thereof, for simultaneous, separate or

30  sequential administration for combinatorial treatment of Alzheimer’s discase (AD) or a
related disorder in a subject in need thereof.

Therapeutic approaches according to the invention may use drugs alone or drug
combinations, in conjunction with any other therapy targeting the same pathway or

having distinct modes of action.



conprise at |east one drug selected froman inhibitor ABAT, (preferably,
vigabatrin), and/or an inhibitor ABL1 (preferably imtinib), and/or an

i nhi bi t orwof204@&T750pr ef er abl y, hesperetin), and/or a noaairares10066540CY2
(preferably, vidarabine), and/or a nodiil at or of adenosi ne ADORAL/2A/ 3
receptors (preferably selected from WO 2011/ 054759PCT/ EP2010/ 066510 29
cl of arabi ne and def| brotide), and/or a nodul ator of adrenergi ¢c ADRA

receptors (prefepaicylag SMbOdEReIty, ghe FoBPerienaaf B DAvERoVENYY avehife,

ngggtn E)re;m(rglr e?(g? %‘ﬁH G d’rﬁé ol ?)ugs’f r omﬁlﬁ%ﬁ ﬁd?lln%rukg&f %g,r %@g@ghﬁﬁ@% terol

and proc abemth)lateathdbarvn@zrbf a’tﬂsnotmﬁ enicodéd Bl @)@h& RelbctépfrofreABRBITY ABL &L ed
from di et hyl car bamazi ne ndrra and/ a |nh b|t r of ATP 1Al
(preferab degﬁgﬁoy égﬁé&l gor ¢! Q.Q’ophagy
(prefes abA)DIPbR‘?VI@ 0§9bRﬁ@ﬂ§'A@'B %QDRWI'A% t QD@I/@AAQ}P(API"SG‘C&IPQMAH(A

met hazol am de), and/or a nodulator of calcification (preferably sel ect ed
fromf oscAKdéltcz gaKI, DALy 81e0X el AL, 0 AN | ANKARi ANKRA,c ANX A1,

or 11 avoRETar APPARYP AL EbOkr oy ARERER: ARHGAPER i AR b
(cal modul ixnp10R! e{ergdl YATRPABNAITIOB], afpeV 1@, "RIR| A 0H, BACP44 BAD,
(preferably sel ected from eflornithine and benzbr onarone and/or a

chemdcal Bridpe BAWSQIMEF 8ebl PCAR lecBeb2 f B@N%][ BBCLON L aB&N lraﬁzﬁ chanelsand/ or
cyor obbnt SRGRMALSEERBT L BRI FRERN GRIR AT ERRaE CABB% an 15

ant agoni SCAqﬂwmsc(@hlnma@hﬁp&rA(Mmm I@ﬁl\/&l@\JACASK@‘Fﬁ/QSIs C)AASITQfCBIS @bse,able to
cross bl ood-brain-barrier (8re erably selected from ﬁ)ancuron unkfw
P& L

pi pecur onf rEdpaduldMitim CPEEEBBRI UnPCERR3. nGPEHE/I13.nEPKRech
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DHFR (pr efyenabltyz, BHORE DM N6Land, DN ABE TS0k, PREDS, By RAups@r- of

dopani ne DRD2 receptor (preferably sSelected from di hydroergotani ne and
caber gol i ReEDNAU/ESINRA/BJUMNA1/26H5/ddprimims ), riFNpL/26 (©piD B KiHaldt,abl y,

f enol dopa d/ n i nhibit f I d fr
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| apat i ni béLTan /or a nodul ator of F2 thromnbin (pref erably sel ected from

sul od%@u dEL T (WEIGH Tl r BRT4WE@KEX 3, Eﬂq@BdWO dhoNapé?i GABERIEpar i n,
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an i nhi bi or %‘%‘gflg%f’sé?}or ?ér acé)‘&ﬂ; gbngi o @}/% g}i% al a gﬁ%%’f
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clotrimazole), 'and/or a nodul at'or of HVOX1 '( preferably sel ected from

aur anof i n(VEGEEfZ) n/KABY ,n I@ﬁHUhehﬂéMAgJ nalPER, BEB/ LERTRHGulL&EPB: bIFB4TR1B/ 1D

it bi cor LR KRV ER B Bl Tk B SgrP Y. ARBS el PhRRpR, 230" A1
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i nhi bi tor of KCND2 ot assi um channel Fref er abl ﬁml i docai ne and/ or an

i nhi bi t or MINTRCMIPL T (plediagsMMPS b %l M%kl 13/1331%/ or a
nodul at or ( ] e t

ket oconazwg,g\’ C oIF z@??zﬁg%désnobﬁ%ﬁ%%éﬁﬁésp /f ];)plufre i a2| de,
benzt hi az{delingNEKBt WBRBUB, NGEEI(epHvxaz)J NG,F NG—EZQNIE]ERFJ‘INHLM M@an azi de,
qui net hazone and tri chl or et hi azi dg) or. a nodul at or of MGST2

(pr ef er abNPCH A QU 22134 O TERHP S N %MPA§E¥NBﬂIWC&nNWQN@&%$’EF ably,
15 candoxatril), and/or a nodul ator of mtochondrial perneability
transition pore formation (preferably selected from carbenoxol one and

ci profl oxacin), and/or an inhibitor of MIOR (preferably, rapanycin), and/or
a nodul ator of NOS 1/2A/ 3 (preferably selected from propylthiouracil,



31 and/or a nodul ator of PPARD (preferably, icosapent), and/or a nodul ator
of PPARG (preferably, phenyl butyrate), and/or a nodul ator of PRKGL
(preferabivp 2ealeetsed from nitroprusside, nitroglycerin aod/Rrasioosdsset ol ),
and/or an inhibitor of PTP1B (preferabl8, tiludronate), and/or a nodul ator
of RHOA/ RAC (preferably sel ected from 5 chlorthali done

hydrochl orot hi azi de, cl onocycline, |ynecyclin nat a anphotericin B,

cef al exi nl R@é@aaNBP@ehh@m/éeM%M(ﬂ%ﬂndl)eIl\&%@I (TRKB Qﬁp aORbMN-at or of

RXR/ RAR t di
channel s( Wer alﬁ%’, b? ggﬁg(te§BF }6?/%?”9%% g@ﬁ 1?%&&%&{091“?%%@? e
(pr ef er abPyLLBY m@PARi, dE)&,RI@jd/PO} &0 AMhPOITPOr PEE]SACGN])EGAI; ePBEABI3B,

e e e

TACRL 4 pr pieg pdixses! Pﬁisfi’@ PfITPNCQ?PR@At WC@”P*LX?R}’ZG@&%@G)PL@#I%BP

modul ator of TGFB signalli'ng (preferabl'y, aliskiren)y, and/or a nodul’ator of
THRA/ B ( pPEDér2aiEXAl eBL6d PLNGNPLXDCRY POMALNBPP2aRBARA, afPARDI BPARG,of

cel eot ed PPaRCts RETBPEIARTIA RS Ci CeliRiy LR Al & TRKORANPRY. Voace

(pr ef er abpgg At AypiR REY 2PRIT PTEGER1, RTGFR! PEGI2NIPITI, taP18f PYERTRIPTPRF,

pref er abl ilvpgsunl tini b% and/or a modul ator of vitam n K netabolism

( pr ef er abPyPBEI, &diP&dMc BVidilaPaiNe (p@@lﬂlahaﬂﬂﬁlzew&%ﬁé; BA6He), RARH/ or an

i nhi b or b f et,r ne and
niti SI Q%SG\Q\@/’ oéﬁ%jri % %quélrn o voI’ tlé(gm:‘% c’zr;ll%lZI ciurh Kﬁ?ﬁeﬁﬂ%

( CACNA) (mmembR@BmJ elQD@Klf/Z ORORE, canaAp(ﬂaephlpﬁ)egRbHBAn, RS ARdi |,
arani di pi ne bam d| i ne encycl ane, bepridil, clen azem ef oni di FI ne,

el godi pi nBPSEKRE d; REBARAR, R RE. [SaHaYlil %PABaQSABEén’s@ RiBd &6iH3
| aci di pi nge NllAqgl]% Lﬁ@ﬁNnB/l(ﬁ TR 3 ) @%MK@QJ%&/@EQ@ Seippar §H?Bﬂ§ Slﬁﬁl"&‘d' pi ne,

ni nodi pi ne, nis I pi ne, ni'trendi gi ne, perhexiline, préenylamne, senptiadil
and t er odSILINQLCIand/D, SICi AR BLCDFADI, SYES All/ABRC la0siA ERIEAS3, ZS(@M erably,

comti hat 1SS, SevosHAR B éﬁe%i”%&ﬁ R e oSORASS SIS S BbZor mor o

drug(s) tRppcE! SPPF“ @sRYPRHATE SKic, A'SR%'ADIH SREQF?E@S eSRGAPBUGFATS hat
could be used for palliative treatnent of Azheiner's disease. Preferably,

sai d one 8TXddr2: (dyntexisy), i STABR6.s St e $ VAN BIARS, SBYJ KAB(s04dptojARBT),089,

Al pha. 1 pOd 2o R L GRAMPUTnTSIE. ARdo, | ik TRSACK. TReljpBT I

Ari pi prazgbis 1AL ONMERL] MR AR YA At TMPZ\VEEEZSTOMR 9233, ABEX32RIO,
AZD3480, Eggl neuzumab, BAY94- él?é@éZK 6013443 Bi fepr unox, Bioperine, BMS-
106LK&e

7081620 BRRPOAFEEH3ITSEI420<kHQ.nUB 3(h, UNERE, MAMP2AY, e¥EBI ysi n,

CHF WO 2 9RGT/, 07. 0]
G t al opr anl EoREE he 0 o phiF Rersy FRAC Mt NP5 TSR AV AYE: cxra
Cycl ophospmamessA, DOR-OADIX A RTXINGAORITRASE] ViaP aﬁttDQ(ESlDocosahexaenm c Aci d),

Di goxi n, D nebon (Latrepi rd| ne D val proex, DMXB-A, Donepezi|
Doxycycl i ne, Egb¢ amengspfaHod tha b BsteEpmmaomd(epinssus awdlably froms  Epax

1050TG, Epgolq mesyl

Est r adi ol é&%s?drrgrgljen g%grlgghttg @%M&%@Eg E%g?&l glg'xﬂglqg%ta@tll'ﬁ%@fg}l?se FK962,
f 1 or p25 anpares knd Brotdrad ea:nealsb M dsagwsatl B6teechucarknawB2d the@abapent i n,

Gal ant am ne, |.br ozi | Q, bi | oba ex racts (for exanpl EGb 761 or
CP401), i npr oV Eh i gen i & H'Rf‘g?othﬁfq S¥Rp ?T]Fl%‘rtar@x‘L\'H%i T D el RiOact | ve
i ngr edi ent,s i0fatd GREERERES! dhdCABIAY RANhlveOiderti ke %Qnaﬁat@ﬂu § NG, RiteG bi | oba

extracts (for exanpl e Tanakan or G ngkor fort) ucose GI utani ¢ Aci d,
GSl 136, @8he,353n cCBKRBABNAR), r@&@@@ﬂ%}ﬂqthmsabem@dlqbowammamgwﬁl ne A,

hydr ocodone/ APAP fen F | ndonet haci n, Insulin,
Intr aveno%%%ﬁﬁ&?ﬁ&f??%“ Rleﬁe??é%& é%%zot an, Leuprolide, Levodopa,
Li poi g0 Aci d, Lirt hi pieFerke@r aABRAMCnL QU HodlpoBitiohd 08I the ihGOBR4REBy further

(sol anezunab) LY2811376,
comprise at least one drug selected from an inhibitor ABAT, (preferably, vigabatrin),

and/or an inhibitor ABL1 (preferably imatinib), and/or an inhibitor of ACAT
(preferably, hesperetin), and/or a modulator of ADCY?2 (preferably, vidarabine), and/or
a modulator of adenosine ADORAI1/2A/3 receptors (preferably selected from



15 LY450139, LY451395, MABT5102A, Mal ate, Masitinib (AB1010),

Medr oxypr ogest erone, Ml atonin, MEM 1003, MEM 3454, Menantine, Methyl ene

bl ue, MetWwylphersidat e, M fepristone, M0249, MO0677, M8 A pP20ME06E20
MK3328, Modafinil, MPC 7869, NADH, Napt®xen, Nefiracetam Neptune Krill

QO |, Neranexane, N C5-15, N coderm Patch, Nicotinamde (vitamn B3),
Novasoy, 20 NP031112, NS 2330, NSA-789, NSAIDs, O anzapine, onega-3

pol yunsat gefrgnng andy defehrgddq), mpdlieptm)modyon 56 pdrenagrizh ARRA PEREIXOTS nseng,

PAZ- 417, i - 65 F- 43, 0
Phenseri ngp,$ J‘%ﬁ%’g‘g L‘%F: ?%9 IZ Isﬁ%?ﬂl nlgl{gp%?‘%%\?%ét %]telﬁrolfr%eﬁgizzgrﬁ%n@gﬁ%ﬁﬁég(WAm ,
Pr av ast at dipiveRi@z @rsd/nrl, a Bpféﬁllﬁio@ oggdreﬁkrggegplﬂ\mégptcﬁ.ﬁ%l)@@&mg% sd?%(d\ﬁﬁﬂal&,

t , R1450, o0x].f ene, mopril, 11.ne,. a e,
%EVE?Q{ h gw}ne?hl NS aﬁ}({mq, é%elt?reb ﬁlgda PrCHSEH). @m‘?ﬁg an N&&@i@,ozf@%@ﬁ@&,
Rof ecoxi by FRsiial Liagan forStadalbloinalisnt Spachy, SAMbALR mtiA3L

SAM- 760, B- 742457, Selenium Sertrali ne, mvastati n, SK-PCB70M
Sol anezumad P 1 BR5(peaFBplySKes| 8BB|dcSRA- didddprazxdéy] 80F/01 @n aSlit0dr ofl 8Utdpiggy

Tacrine, Targen rbil,, Testoster.on Tr.am e.(3APS), Trazqdon 30
Too014 ( MRERTEbA Bl of i omg b B e foba gt Bridd coor
Vareni cl i pemohih@f & Calci¥ich@o Mpeferyhig 89 becte® i OIS rneLe dXMtN ititrate,

Zol pi dem and ZT-1 (DEBI 09902 S ND 2011/ 054759PCT/ EP2010/ 066510 33
The i nventileifcdidlsealeitng, eglcitoh cladromelaofl, dihpdipiaghysmirgh elcatoning cidronigse or a

| di q h hod ¢ | Si i_mul I A
ceauert al 1 dane g RebRact i AR R S BRI et on

as di scl oggéfeadddy eaprinding)! had/opbh esibdeihtor hos CD¥LNprGErably 3clo®tdoffodf
treating Al zheiner's disease or a 5 related disorder, the method conprising
si nul t ane8flemiphing apd bgrzbremegpne)e gdien 3 ghamic ghapiren erpisirblnpsdedehiredt in
need t her : i | Sy i or a
drug t hat g%%ﬁ@l %{dlejl% a%ﬁg’?bg@{gg?éﬁ Jaz.i?]l}ﬁ %E&éhg“t'rcggmt% h@tqﬁ%g%}é@t(& ess@gbefﬁjﬁ 6‘1/%, tress
response. sdéfed froimhgrclopbintekite, okyphsacychwend, it@epinmsindesoflurophand} haidorai
selecting a drug for. conbinatorial treating Al zheiner's disease or a

rel ated df‘%t%%srg[,Oft Rigotue r?&ﬁty_ 1y gFﬁRngé %‘f@ﬁm@f “t B2k andfi datse drug
for acti vifohd MhaisagRs e fﬁ%@f&h{bﬁsﬂ apdlcpld annP9epaRliondng/ Orpiﬁ‘e%hﬂolﬂhﬁ‘ﬁ, stress
response and sel ecting a candidate drug that aneliorates synapse function,
at t enuat espaagooigeni rocapsueyuuatinglchamet, modutoatues, eddutiuay, Gtatresgiunesponse.
15 I n anqt her .enbodi mentl, the invention relates tg a nethod of,selecting a
conposi t i OFACBHITY dBEGIRY AP D MHEOCULING JBYEATHM Ande NORYCIY: s BRURY 20 he

net hod compitifr NG RNGBS | (Pe:ferabTRIniIRIide) afd/@ dr wgdilbat smdutsatms)/synapse
function and/or a dr ug that atténuates angi ogenic dysregul ation and/or a

drug that Phodillat BEGER| pndtTREA2Ressopmeld freeepsirmuipreierablys sclsetpdr ioem or
sequenti a 1 ni i bject.in t . . not her
or of or r e B aRERNAD. HloliRchRRlpR, 26BE0 2% DFhERbminc, pinybitg®

Al zhei mer asd diiggasly, ahd@rr eh alabithrs of ABHFR h@roiddod eofimeihamive and

si nul t aneously, separately or steoguent ially admnistering to a sub% ect in
need t her EHMECAPgnd/piat Mpgulafos §ogwﬁ§§®% FROEpteh (Algradly selepteryiromat
nodul at es i i dnu t I S sponse.
The. compos R e O e REY P PRt oSl DR e

subj e2i. (preferabRhefenoldpsn) iandsr afin tnhéifonweNEDDIR A ((picfably setwfedi femone or
several pharmaceutically acceptable carriers or excipi The duration of
the ther asﬁ%&%@mg&sna&eg@% e 4RETdi%s dBAIHRY Yy e s tioh i

combi nat i ?ﬁ}eféiﬁa%ﬁr, Lt-ﬂﬁti@iiél@), aRdor AN dinitiRr PERHBA Qfef@ﬁ%lﬁ"[‘épatiﬁﬂ%@! %ﬁ)”&é}ahe

patient responds to the treatnent. The dosage, equency and node o
adni ni st r aodolatagfof €3 ¢hroodmp gmeitabbf sddvecdcfoorisnatiexade, camclbgatvon wadhitisd
i ndependent | y. For exanpl e,. one drug be adm ni stered. oral]. ile the
second. dr DURERFOBEORCR sy BePT STCCEET R PRhASEro. (HRPABY ey be
gi ven3p n endneddtdingy @h@sr tatinHibiedrude FIEss %@Fér%l , S@enbiftdbteh hendat laent ' s
body has a chance to recover WD 2011/054759PCT/ EP2010/ 066510 34

modulator of GABRA2 (preferably selected from phenobarbital, methohexital,

cefotiam, clomethiazole, thiopental, lubiprostone and aztreonam), and/or an antagonist

of GRIK1 (preferably, topiramate), and/or a modulator of GSK3B activity (preferably

selected from albuterol and metaraminol), and/or a modulator of HIF1A signalling



fromany as yet unforeseen side-effects. The drugs may al so be fornul ated

t oget her such that one adm nistration delivers all drugs. The

adm ni st rabi2on/@i7seach drug of the conbination nay be bycamp2swioteasid e nmeans
that results in a concentration of the3rug that, conbined with the other
5conponent, is able to correct the functioning of pathways inplicated in
AD. While it is possible for the active ingredients of the

conbi nat i EHcicrbbesdrstsdiremapeexigams lheotseane defserramane, upnip geidy bydsplapne t o

present t p C Lon, fer n this
Bontoxt ad B ng CaHeRE AL, AR G BrR il PSR i Those
sui tabl e bﬂchlmaﬁte, atice edimlosint P Rind@ir ahi indlbidt g HKar(Baeﬂ(mhe In)qpmferablyand
subl i ngual ), parent eral (including subcutaneous, int rarruscul ,

intr avenoﬂ“%ecé?f{i frop ﬂ%&@ﬁn&@@exa@nﬁﬁ?wﬁ g clotrimazoleypand/ %%n%iv@tqrwéfse
phar maceupivgek 1f g;r@ﬁe{a%  QBieci@d Cirfth CREEAIEL AdndfithoRfth| &R nble”

packs" containing a nu dosing units of other neans for adm |st at|on
of net er edndion & rrmds@sborf aff HIB&BAUW ravgptarsdipstfembly seleestdnizon questhmdhei anda

over traarerga” et i pinBns: oRBPOEr g RIS GRGFRRETIFpdlndR"C °0°

supply of a@d/@[haﬁﬁl'a’&ﬁlﬁt&r b€ tlte iR M 8 AP | (fre it YrabdpRadonat aﬂthﬁr AahhisNér & vvays
has access to the package insert contained 1n the patient pack, nornally

m ssing i KANYAYipotaspizm ph?élé‘,l@}r i(prefosatdy, Téecaingd| yud/om a@flnblbpalt I@éd@CNHs?ert has

b | h h
Thas, 1§ noprH EBRYSL Rt sFRby PRI aE0e o Rab B R AR il "

her ei n befs@ed Eopd lda@doglidategwﬁmmatbomméﬂaz@ap Icagirftgamteerunabrosmh& abl e
for said formulations. In such a patient pack the intended use of a

for mul at | BePERYn.tbsadrodlumcHiegidn bepehiemeat chlaietiviride cuslpthirage. divgp¥idet i ons,
facilitie a o] t he
formul ati g%drﬁg{s?%ﬁb@k?{h%bl c éorﬁﬁ)ﬁée)rh?lg egl?b[ rlrlggnr{n%h@ éjengdgg@trr es hrﬁﬁ%@ulh‘tgk B(gft i ent
pack 25s pMGSTI@Jré&raMy balshleziflex aedior aadlaritled)rfoﬁMMBé ahd MNPe gpataniblyv t h t he

nbi nat f ot t nt d b ontained i
;gy ngr B%‘I}dgwﬂgm oh ﬂﬂﬂl’gﬁﬁ?l 281 anitoshonds stpgéjlgaﬁﬁé gﬁ@élolggahgé be |
present i Tbrﬁﬁtlmfgfeﬁf)ly secigc{%cpyfrdﬁﬁ' QJ?BGIR)&OFOH@ 4t 3 grmﬁt@fn) Ofan@i/Bfe an

conposi tion osi'tion may be provided in a formthat is
sui t abl e frbubi®® oihéVI“dOBJ (prefordny e rglan(yging, ,andAot ravramhu@tby of NOS1/2A/3

(pat o) . St BT et PR O utE ool PAE endboB o, R e 1 o

the form ghduRidd- of Nabt@t&cepz@pglghﬁﬁn% Rptclfsablp MRS, frEfaRdtyddR%e and
suspensi ons, enul sions, solutions s including hydr%gels past es,

oi nt m¥ht sMopretsARS), piné@tf et @Odwoszlmgﬁ@“l%mqfw be5electeé femnches,
t d t t
oprays. of PSRl FEY hiE3eotuRRS LRy BIGTBENRES FRRGRL s fh AT

f or nul at 6dncHGICQIh£Bdﬂgltderf®P@MII (@ﬂafabgha[faﬁaﬁm afi@br pmasdullaer (61S©BRK& g.,
Rem ngton: The Sci ence and Practice of Pharmacy 5 (20th, ed.)

, R
Gennaro, EihPPRSIt@rafprbivaseiccdiromi hwrenptmneapisl EFE3ZOFBSR d‘iné/oéfOPRM
Phar maceu rgi%lrab}\%q%ﬂb%ﬂn) afFor Qnﬁﬁgf&&f dfcd&l '{]11 ei;hro_r%hog@zy[ 0 n(pre]fglégl' 1999,

Mar cel maceut i ca 0SI’t1 ons accor di ng to
the i Zﬁ/enselmnedvﬁymtBémftnnmﬁlrﬁhaﬂnycm rfkeh&apeEn aindacmletlme, ahidiog asliblsibantofal | y

i mredi at e ration or term ned tipe.or t'ne
period af i’éﬁidfw P%t%sﬁ.h&n recomtons sl bl E%Preﬂ 4808 o HNIAE |

i ncl ude (PbEfl‘PAmJPB‘EMQ”SaﬁdhalbDEﬁﬁatﬁlo%h%H{%%{e?é@Eé atﬂré’feﬁa@ﬂst ?c”éct&P”ﬁ@rﬂt rati on
of the drug within the body over an extended period of ti (1)

f or mul at i owscrobrate, amilenose pnddetagretided ahdigr tanmenlubieat of aPEEbAf%tandl |y
t ant f the d thin t d t d i od
of "time: PPRARP BhosPRotier s Shit e Moot M S beB Gl PrRaassh P ©

predet@r muper bimShRasct 0f PHGIRAE addpiogs fpreRkly Lelbdted TRIMS hRBAplerffihect i ve
drug level in the body with concom tant mnim zation of undesi rabI e side

effects asteueorayan delphinfdiyceymtdio n@du furpdmllin).agnon @velodelptorhef BEA2ve drug
subst ance(pr%f‘e%’a)b f %rl%'tle{il t %(9 1tﬂ?1 fhic a%ﬁfa | ﬂsy%igoc%{*tg&g%c 5111(9 %ef Ml’llgll?l),? %ﬂ(}/ﬁlg 3t I al

pl acement ['ease” d6mpo acent
di seased iogslder@f leﬁgﬁ(pre&ﬁd)lf \pdium phenylbutyrate), and/or a modulator of PLD2

(preferably, ambrisentan), and/or an inhibitor of PLG (preferably, aminocaproic acid),



20 fornulations that target drug action by using carriers or chem cal
derivatives to deliver the drug to a particular target cell type.

Admi ni st redi2on/mfi7sdrugs in the formof a controlled rel egsErhanmedsad i on i s
especially preferred in cases in which3lthe drug, either alone or in

conbi nation, has (i) a narrow therapeutic index (i.e., the difference

bet ween the plasnma concentration | eading 25 to harnful side effects or

toxi ¢ readtd/eng Hmwamfeofpﬁl’a%lﬁﬁ (Eeteahlyr dosanentearfl/piga e dalatered faRRAR G

ffect th
Fat i o of WRREknly ReEOERLe) pife] AFARELM 6r b ect@éfer&@e&%@o?@i. ) a
narr ow abﬁmrroptus@lde witrdglycdrin driepagrsicitob)) emdaﬁrtanmahlbitbacf PTRIB ((pricteratdy,very

short biological half-life so that fre ent ing duri a day is required
in order flg‘ Qi nandiy p‘fa&%ﬁlp‘&?elo ér %é‘if?li %Eﬁ etfegeted from Any of

a nunber %loﬁﬁaﬁf&ﬂoﬁ@' €% gﬁ?d&hﬁ‘?otﬁié&ﬁi@ed éleQEF&ﬂhet 0 l%feégzcnmgontﬂa%hf&nr el ease
in which the rate of | ease outwei ghs the Tate of “netabolismof the drug
i n questi emph@ondtin @, Iceﬁdletx&i eaﬁelqrwynebeefumanneﬂclbyacalpp) apdioat encslglagwt i on of

various fo ar ters i ients,. 1ncludj e. d., various
Ve ot BEMRRAR BRETRL T Bai Sube o oo fireetiy S Sy i, sodidh
COWDOSI ti @Iﬁhﬁln&@d(lﬁ&@iabﬁgsfoslt}%ﬁ%lﬂ)hQmé/foidgaﬂ snifipksUbAtGd MIATh (ﬁﬂé&l’r&ﬂfrl ate
excipients into phar maceuti cal conposition that, upon adm nistration,

rel eases bmet@mdg) iapd/gr aw inthilior e Sh@ﬁﬁér(pl(eﬁrm@yetl@abm) rapgiora myidulaterbl et or

capsu 0i 4 spensi r.qcapsul es,
m cr ois hePes anoggfetf?raliﬂg uﬁfl%m an%@anan 1 pltg’étSIFreogJ Eﬁ@%lr/l‘ ) (%gagf’g Y°For ms
for Oral Ws@steride), and? ﬁmhﬁhg&ﬂﬁ d‘forA@Ral(RMabmcsbléd@dtfahh ebfepaamt @idni ng
the active ingredient(s) m xture with non-toxic pharmaceutically

accept abl Bagds).edrdsor arﬁw@laé%%if@ﬁ& sigpalling (prsfergtdy, diskipie and/qerat
di luents hes
i ncl udi ngﬁl[%1 %J{d(gegsfafgcﬁ ¢ ]l%m un? %glre geonaﬁt)oglrl Xﬂlﬁ&%ﬂﬁ]&?h%&/%gg%&l %ﬁﬁéﬁff
phos phat eTOd?ale(pwfemullyf hltcmthme),samdrammdsmsahacbfélfSP(g (meﬁekaiﬂy pdecasdifrom

cel lul ose derivatives |n

di sin tin ents .
m'c'ro ys 931'nr Rkl 15 o@%w%g})ch&d T ulIPAY295t &f o %@:h (preferably,

croscar meljy ?8&;4?8%1%@" ?glldnﬁ‘ta@lsmhlﬁa{toﬁbQVEGFRQCGRGQferaJQPPIngﬁlﬁﬁnl%gealﬂﬁﬁ)r Ge. 9.,
15acacia, alginfic acid, sodium alginate, gelati sta , pregel atinized

starch, mm)dokatqr if arithmneKdetthlm ltsse(pr@farabbxquﬁetddyde@abﬂamlgsc@fmdum and

nethylcell 0se, net et hyl cell ul o

ol yui ny| BYIPPORIAEhendst oIS PEream, Be o areist et Rhaagenes,
glidants, JaRehidint 'a%@hﬁﬁlsﬁﬁ@ﬁe) Qndlor bt BAier & Fbltagt | da6&S calbiunt 3honelsOt her
pharnaceutlcally accept abl e exci pi ents can be colorants, flavoring agents,

20pl a2q i c(Qzé%IA)r(mﬁé@ablmsglect@dfff@n|1¢fgala@1@me$ pregablinh anib¢fkeglil, aranidipimpe
tabl ets ngyt{lfgﬁpdhl{l C%g ygla8§ tbggl%{dl[m)éle%? a S PRt %ﬁ')n?&{%lﬁl ,nvgt['%oed?plgy I A PSone

optionally drsi®n i dn an sorptio astroi ntesti nal

tract andfdnhﬂi’n%pyﬂlm{a@l\thﬁ! Ngal®pstafl] aﬂsfaaq)u&s;t l@idipver 1aiolﬂaﬂger p@Etifide, The
coating may be adapted to release the active drug substance in_ a
pr edet er niRBHIRHAL t%qaﬁdlp@egm vadipigg, #Epodipingchplgping, nBrepdipie PPEgxat-ease

formul at| g@gﬁhﬁé s&ﬁ%{tl&ﬁl ﬁﬁa@}o‘aﬁﬁ@g anfiRr il i BAGFort E@H'S‘I& i PpFuRst ance

until aft assage o st omac enteric coating) e coating may be a
sugar 2t oatprofgrabdy, fdadatndgat i ng (e.g., based on hydroxypropyl

net hyl cel | ul ose,, me | cel | ul ase, th drox | cel l.ul ose,
hydr gxypr opy! @ﬂ}%ﬁé@é@ews £ rf@flﬁmér Mito gy<§c9 (5845 )c 6BP I HATES)
pol yet hyl @&%mﬁhg/ &l ﬁr@@n@'ﬁnv@@tuﬁf"rﬂéﬁ) Mﬁ%ﬂercﬁl‘ 'd?c}ﬁ@r)e dr@&(spthaf REhidiGtecoat i ng

(e.g., based on nethacrylic acid copol yner, cellul ose acet at e phthal at e,

hydr oxypr @pyﬂ)tomtdfyﬁllzlmmaﬂ @é@e@htdnaﬂmg(e) thhtycwrurhklyq)n@pyfpr ndtihyvcetdtmbgs e

acetate su nate,,p t at. ht hal at or

eyt oel | O AURRmer S dbess Rl S oR bt Be S Goel) ot SrodRl PMANRS: ear at o
or glygernaBlost eamatesgraxBIe1 BPACYRA3, WO 201/ QotihpdRSphEP20¥01066510 37
The solid tablet co&osml ons may i ncl ude a coati ng ﬁg‘hﬁt ed to protect the

conposi t i 680y SHEIARRE é@Oéh@lﬁheelmOtmaﬁgeglph@éo@pher@ ¢A92, daen@r/ébm,u on
prior to dr t T

applied o%’lﬁfwe §o‘%ﬁﬁlpc%8%g%tg%xe\{ﬁle ALE&V%E%)%I’ %r&aﬁ n6ezr5 rAeVl([;'h %' gglsjg)? ?%’ed in
Encycl opediz3ak0,FARasiiacetub,CBAY94-9172 (ZK 6013443), Bifeprunox, Bioperine, BMS-

708163, BRL-049653, Bryostatin, CAD106, Celecoxib, CERE-110, Cerebrolysin, CHF



5 Technol ogy. Several drugs may be m xed together in the tablet, or
may be partitioned. For exanple, the first drug is contained on the inside
of the tabbeviymedet he second drug i s on the outside, swech/EPbab/ 066510
substantial portion of the second drugas released prior to the rel ease of
the first drug. 10Fornul ations for oral use may al so be presented as
chewabl e tablets, or as hard gelatin capsules wherein the active ingredi ent

is mxed Wth Glirlingeiircadin §itglapipamt Coenzgyme Qot(pcis t@FTH 160k ErBErmyRt al | i ne
cel l ul ose i t&@?]t i S t r i . ft
gelatin cgg)éé EF gé%%??él n @Cg%@k@%s‘ﬂ%%?tgd?g%ﬁpg, %%gtg%dn\%{eha%\ﬂ%%g?ﬁgr an
oi | medi uodossherxaioid &\cid), qhigoxipaTafkbom (Datrapiidwe),0DlivalftowdeDMaBA,

ranul ates ma e 15 repared using t ingredi ents _nentioned. above under
Labl et < aPanﬁ%{eaﬁuP@g‘Y?ﬁhagcéaWﬁﬂi =0 %ﬁalﬁﬁgwﬁaw, ELNI03: fseyiiesinosieldase

conposs ti gpaxi @Osﬁafrcﬁ'El’gég)jc[r‘E%sylﬁteQ Epi@ﬁo@a@&ﬂﬂ-@ﬁﬂeﬁg E&itﬁﬁ;@%ﬁ%&ﬁﬁm@m ive

drug by controlling th issolution and/or the diffusion of the active drug
subst anceEst2@fonsEwhercemnEVP-@i2étf BYiTd01,dowiong Fishdbil, #KOa3 eflapimamecdc hi,eved by

appropri at.e, coat.i.ng .of tabl et , psyl e el let, or granulate farnulation
o Par Ggs. Ty VGRS 4t Rt erRE ARatbspin b s Tisilogr DRmE bRl (R
control | egdiisml SanRtsq@sH dxathpBEGHN lﬁiﬁCI@ﬂﬁ%,OihlﬁffMe% QhratBFARkINBIi0ba
subst ances nentioned above and/or, e.g., shellac, beeswax, glycowax, castor

wax, carndabaxaaple enriched|inadctivhoingragiontse py [lespensdsine gerdaainany oyl goigr y|

di stearate | ycerol |.m t ost earate, et cel l ul ose. ;acryli ¢, .resins,

G~ poft agen @i ed Py i ST R e BRY PRk 5 RGkRS okl FulaRh T

pol yvi nyl Gaaghat Acidy GSY 13pyGERHS 3 apsK 23961 ¥ eGRKDBITE 6 AR ¢laydpetibal; HH02LE,

met hyl met hacryl ate, 2-hydroxynethacryl ate, nethacrylate hydrogels, 1,3

but yl ene §upegine As HydetsedenodBAP ndbupaeteyy dklN-alphadAeringemtbeay Bualigl ycol s.

In a cont [ - | | ri ri-ak: 30.. s ma
bl'so ol iR EEbd SEARGIBLEL K BT HlopOlln, EQBIRE LEIBbE T Boic dhig ™
al cohol , tahinapolo@3¢hansi Lovastatin, dlhyder ¥IY 2062430 dscddrezumeth)nyILY2811376,

acryl at e- pet hy| .. met hacr te, polyvinyl chloride, palyethylene, and/or

hal ogehat & 4f5¥ POC géﬁ.fés’ q\/lﬁ%éréﬁ&%’l I egf[?flétlegasgv%%tﬁ‘ﬁési t&)ﬁ%?@gﬁrt ai ni ng
one or NMORLIRIxybRBHEWBES RfcldibifinC MR A0 MIERRLIA9AS MBRYanfthS OMMhyIdhet he
formof a buoyant tablet or capsule (i.e., a WO

2011/ 05475RPCTMERBIGN0IB6S5 1 Mi8Pris@bt.et MEI02¢4p SMKS6T hat VIKGP6R, oviKI0952,

adm ni stratJ oat.s..0 tric c ent, for_a certajn.period
of 't e VHEES, MABRR M S5 nABER Bk’ BRTGR e v ppE R AR D RS by
granul at i Ngrandxhid, UNECET15t heicdastad SPatii,t NigstmiaRi@NtGitanth 285)7 S Visky,of
hydrocol | oi ds, such as hydroxyet hyl cel | ul ose, hydroxypropylcellulo se, O 5

y .
hydr 0@ pr DFYB heliZh N Scéﬁqzl%%fé.m%hﬁ\sléﬁ)l@ai Qladzaginen omesa-daprlyhsptubpded: Bityr essed
into tablet. 0 | astric jui ab r
subst anti AT (Far sty WNOPRUE Bl il ReAS bR By ge
barrier takgiepale, i N PROAYGEBENG PHOMI7TOY3 0f |FFEE4492300,0nE PhERRFAEY
allowing the tablet to remain _buoyant in theH?astri c juice. 10 Liquids for

Oral  Adni Rhesppatidybisrine, PitavasigiipePesipheing 5EI-d0bT ABANe FEavagtatiy Bragpsl

sui tabl e ' UBYRISHB8 QS DRk i AdnO : er are
conveni en?géiggégﬁa’?@%ér&?&? Iggf %?)éﬁgggﬁﬁ ﬁ?{st r atg ?’oggwlﬁeu?ﬁgﬁsgh@{ggxéﬁ&
suspedsi oRamioil] desagihee, aRbzadend, ngsedtatesit rifampicm, xtispreadond, hRevadtigntdingper si ng

or wettin t ding agent, and one .nor.e .preservatj ui tabl e
suspendi n§\Jgit 8033 ﬁ%%gohog%ea% E%OS@QW%&_ oyt e u%ﬁi-_?lési
net hyl cel Kuhpse|, SONL 1D 8BI1 A5, SARMuth NerlrhiR, SBRURM Sl asERAPORIHC-ONS
20The pharnmaceutical conposition may al so be adm nistered parenteral ly by

B70M, Solanezumab, SR57667B, SRA-333, SRA-444, SSR180711C, ST101, T-

817MA, Tacrine, Tarenflurbil, Testosterone, Tramiprosate (3APS), Trazodone,

30 TRx0014 (methylthioninium chloride), Tryptophan, V950, Valproate, Varenicline,
Vitamin C, Vitamin E, VP4896, Xaliproden, Zeaxanthin, Zolpidem, and ZT-1 (DEBIO-

9902 SR).



injection, infusion or inplantation (intravenous, intranuscul ar,

subcut aneous, or the like) in dosage forns, fornulations, or via suitable
del i very wewvioias4@® | npl ants cont ai ni ng conventional , NEOTIEPI10/066510
pharmaceutically acceptable carriers ad adjuvants. The formul ati on and
preparation of such conpositions are well known to those skilled 25in the
art of pharmaceutical fornulation. Conpositions for parenteral use may be
provi ded i n Wh¢ invgpaeyelse silatss aea grethadpfdrqsging Adewemanpdispass pr adelated vi al s
cont ai ni ng: r d nd i n.whi ch: ' e vat i v - added
(see beIogﬁ$ﬁ¥ﬁeq%%n%%%?%?ogmhéﬁﬁgé ?ﬁﬁ#%%%$%BLaE§%%%§$bn§ﬂaggggﬁgﬁgion, an
emul si on, adminisadritgiton sdBjectcie nced tharcd€h idvigr gonthendtion & disclosyd sbotvat i on or it
30 may be presented as a dry.powder .to be reconstituted with water or

anot her sui tgbﬁeuét_il%‘i’m%qté)f BeP drentier is athodsoidrRating At DE HALETE)r 2 he
CONPOS t i Ak, (IR doRGrU S %wtﬁcﬁbk&ngﬂﬁﬁgts%améoaﬁﬁepépa%a CoH LdcibsiaARd/ or
exci pients. The active drug(s) nay be incorporated into ﬁ1cro§bhere ,

m cr ocaps adressterangotoaa subgdatsn nk¢dptismvt s, drog combinlatite thad modi@tes synapse

2011/ 054759PCT/ EP2010/ 066510 39 ntrol.l ed rel ease. The c sjtion may
"ol ude. SBOBERAAGOT SUBTIA oM HHOS DG ERE & drs i Gedgai < land o
di sper si ngir&gedipénse. The pharnmaceutical conpositions according to the
invention may be in the formsuitable for sterile injection. To prepare
such a conposition, the suitable active drug(s) 5 are dissolved or

suspepded in a,parenterall cceptable |.iquid vehjcle ng accept.abl e
vehtcltbe and <&r ERPS SRk, o5 BLERasyid i e "Rlbd S iPRPLEEE " S &

sui tabl e pémbiya@éei tedading AflzlimapPdiogst at e ramed disoafer, e et daontpridfigd,

sodi um hydroxi de or a suitable buffer, 1,3-butanediol, R nger's solution,
and i sot oRSEPsYdrimEchtaddidate dgrder sivityios sgarss fengtimnnnd4risgioganesl so
contain o i . - I

p- hydr oxy é%@gg?@%$Spﬁgéggég&%ﬁgfgﬁgﬁ%&o C?ﬁﬁﬁ%$%%§tﬁ%Q%%?§h2%3§%%g%y or
slightly Sfolctibh ettemuarataapioganididgsoguliticmanenhadidatagcdblulas etredsirtdppnseg agent
can be_added, or the solvent may include 10-60% w w of propyl ene glycol or
the I Tke. v eppifet embodiagiia s b‘&’ﬁ@ﬁ?‘brrﬁlﬁteéoﬁ?pés??fh@ﬁsogré@eﬁténg # form

of aqueoUs,ANSHEIS 19N Srealth s OBRAGIPS: dilb&EOGARSHLISRd JROMEE | heMhichpher es,
oil solutions, oil 15 suspensions, or enmulsions. Alternatively, the active
drug(s) nmegmpasingpepporgd ecnbmnatwroebapaig thitenedulsteesymapde fpostmmesd/or a
nanoparticles, inplants, ar infysion devices. terials for use.in the

o epar at | Geahe kAP GEEmEp@eesHi S SRS S e b Bogftet TEn'sHels

bi odegr adalh&isei REAdLRIRROIYPRAS oF UeHuddSiaPMBRaGA fo aRRbc( isARut VI
cyanoacryl ate), poly(2-hydroxyethyl-L-glutamine). Bioconpatible carriers

t hat Py Bwragded when 20 fornulating a controlled rel ease parenteral

| poprot ei ns. Bt SRAPTRSeieReE SpkBuhen B SRR it &) Dipafadtyr pRubg™ ™

| i poproteins, or an erial’s use in 1np

non- bi odegiadadres (8ecghe, oPal wditeRtdnordes] oxX atgodoomphsiegrsadalkdRo(gdy,d.
pol y(caprol act one) , polyﬁglycolic acid) or paly(ortho esters)). 25Rect al
Conposi t i #pgrately or sqrgentiadlyt admpsseingatq ¢nsubjettt Wopeedddeaepd ¢ ghvs thefr a

COMposi t | %dhll'a&'s%?ﬁ%}ﬁg%ﬁéloh%[ﬂd%? 4 G BhOfo Hﬁlat%k'%ﬂgfagé@isté{ﬁ?&wa arg rectal
gelatin capsules (solutions or suspensions). In a typfcal suppository
f or muRat i dnat noldelates cell strads ugppsnsear e conbi ned with an appropriate

Phar maceut 1 cal Ly Rt AR ot e B oty DSt P Reped? it Shect,

The compositions of the invention typically comprise one or several

pharmaceutically acceptable carriers or excipients. The duration of the therapy depends

on the stage of the disease being treated, the combination used, the age and condition of

30  the patient, and how the patient responds to the treatment. The dosage, frequency and

mode of administration of each component of the combination can be controlled
independently. For example, one drug may be administered orally while the second

drug may be administered intramuscularly. Combination therapy may be given in on-

and-off cycles that include rest periods so that the patient's body has a chance to recover



30 esterified fatty acids, glycerinated gelatin, and various water-sol uble
or dispersible bases |ike polyethylene glycols. Various additives,

enhancer swoan1gssafsact ant s nmay be incorporated. PercutanecusEprand/odsspe cal
Conpositions WD 2011/ 054759PCT/ EP201034966510 40 The pharmaceutica
conpositions may al so be adm nistered topically on the skin for

per cut aneqgus absorption in dosage forns or fornulations containing

convent i offaM §ishan yetowiferesery sigeeffeste al hoadimeptaay else derfoapulagd fosstherpi ent s
i ncl udi ng_m -apd: Li e formul ati ons include creans,
ointnents?H%§P¥§ﬁ§%ﬁﬁﬁ%ﬁﬂ%ﬁbggﬂégggidgéﬁydrogels, sol uti ons, suspensions,
sticks, spraysThpadinasstrgploasifesash dng odtthecokbindsowfmdyr e dgeanyabuitbleg
delivery systens. The pharnaceutically_acceptable carriers or excipients
may incl ua@aw%irﬁyﬁﬁgl%@em@?n%ﬁnoszf dan e s pm @eggwﬁ sthe other
preseryat [¥gondiHIEH AR SorrcPPRE iRibARe SFBANGA] Simifilislati A agent s,

gel -form ng agents, ol ntnent bases, pe?fu s, and skin protective agents.
10 The emliksi ftyisngosgdatfor nthy dveivaaingredidngs of cbe r¢amgpigaton (e.bg. , gum
acacia or _gum.tragacanth . .. .The .preservative hunect ant s, .

penct rat BTEIEHEA Denye Sherpispulsdn BT SHn O RER Rl HRUEpHcutica

p- hydr oxy bgig&aidh, afddreReRdalokiaMhimaiid-@rds AharBlhta8Edl TorrRiil Q. eRRsiblal ycol ,
urea, etc. ~ The pharmaceutical conpositions described above for

t opi cal aeempesiionat inekrderthessesuitebly faayoral, ssctel tapisel (inclodimaecansdernwilt h
topic adm nj strati onto ar close to th art of the body that js to be
troat O HRsAL oD o Bladhp ot p B 2REH eanPHeRY uBludiiBrrodrbnplef o

appl i cat i gitrabynoneans imfadsmedt) almidisteticde! i very devi ces such as 20dressi ngs
or alternativegy pl asters, pads, sponges, strips, or other forns of
sui tabl e fl exi Mg seip@pnky thesogdgraaccuiien! dormutations gre prrecribed i Msmationty wj | |

be appr ecitla'ltp%qeﬁt!bg kS'QISII}]tg{ 152 Rimd A oSATRLAAL! SHler T¥an oMt FhEIESF 25

i FE i s
concomi t ant I'y, “ei't her sane or diFferent pharnaceutical fornulation
or sequenticadréd/unit dosehfreise dursepdistinaltreattiann p&iddaihiacinglé peckdgd, ayually
adm ni stering the second (or additiopal) active jngredi ent should not be
such &5 t8 b!hg% PEfe %BB%fn(aflfsol?aVW@ %Rm}te&% PRIeTER PEFCHINONEOMBIRAL i on of
the aPt'Vgh&ﬁﬁE§9&€ﬂ&§a @ﬁ&ﬁ@%ﬂﬁﬂ&6?9%h&%ﬁﬁ&hk%9ﬁmﬁfﬂﬁﬂpk_ .00 dR¢aRr di ng
to this description is Phat t he ‘conbi nati on shoul d be 30 i'ntended for
conbi ned pstenhkiveys hes bexef fotthobatkage efstitcaviaogd iefliepiticof padke ncmmbiynat i on

o e e LTSN ST T RSE e Lo BB R b
20117 0547 50T BoBe0] o0 A e e o e g e
preseMl i fvthet i Bsludey Dbephpampeugedr dermulatiiny| ehe dheais e befofordessaghegl eint wo or
Y e
conposi ti pick(tH@iriteriied age of 9 farnulkeion Foids icobifativh edatnfehheant Ry iifcrtediby dosage

form' refers to physically discrete units (such as capsul es, )
instructions, tacilities, provisions, adaptations and/or other means to help using the
formulation most suitably for the treatment. Such measures make a patient pack
25  specifically suitable for and adapted for use for treatment with the combination of the
present invention.

The drug may be contained in any appropriate amount in any suitable carrier
substance, and is may be present in an amount of 1-99% by weight of the total weight of
the composition. The composition may be provided in a dosage form that is suitable for

30 the oral, parenteral (e.g., intravenously, intramuscularly), rectal, cutancous, nasal,
vaginal, inhalant, skin (patch), or ocular administration route. Thus, the composition

may be in the form of, e.g., tablets, capsules, pills, powders, granulates, suspensions,

emulsions, solutions, gels including hydrogels, pastes, ointments, creams, plasters,



tablets, or | oaded syringe cylinders) suitable as unitary dosages for human
subj ects, each unit containing a predeterm ned quantity of active materi al
or mat er imbeoaseshat ed to produce the desired therapeutrct/Erbieobes10 N
association with the required pharnaceiftical carrier. 10Adm nistration can
be one to several tines daily for several days to several years, and may
even be for the life of the patient. Chronic or at |least periodically
repeat ed AHEIBPIIUBHACHY Y dgViCeh SWPNASItYIECs; prrfintast BEPCtaRlovonpleys sgrays,

Addi tionally rmacogenonm ¢ (the effect of genotype on the

phar macoki neti c, pharmacodynam c or efficacy profile of a therapeutic)

i nformati on ab®h¢ pRarpatditical @mpspohi erly tefprabthedtactdrdingas agavdansiedal

Except when responding to especially.inpairing. AD di Sease. cases when hi gher
dosages nBYABECTUEGH: Pagricc: (§eC: Sries BFMBEIHL A %ﬁfncééléa P&M’Qeii Fhgemacy

combi nat | ey iRl daf AL IREGHAD! LighiRofiANGRaAL LRI A0RRY BpliRSEaHS A |

prescri be or T'ong-term mai nt enance treatnent or proven to b€ safe in
phase 3 cbf Rhaalacattivdi €schn@ogy, edsCheéSwabmekkatl b (AdBmtrnad88Hi99heMamelent i on
i s that eﬁc@fc o#nd may be used at | ow doses in a conbination therapy,
whi l e prodd er’igl,qg‘fv ination, a substantial clinical benefit to the

patient. The cpriimaséitRhl ¢dBFARRbNIRYcdraEead the ilhest kg Wt fiRsREdMaer e the

conpounds have individually no substantial effect. Accordingly, a

parti cul arcleese alig artivgedivl substannigibntimoredidtedy wpent Remanstrationp e atsamy

sub- opg | MRl 1088 e ling3F Dof Rl Mfler darfipisyrdifgES Which are | over than
therapeutpc §65 69 su§ﬂy prpesc? i Sda pré%eranoly 1/ 2 of therapeutic doses,
more preferabl Yhd/dntrdlldh rdledse @rmevgdnsraneuidd e f@luyatibhd Othho cildaded@ of

t herapeutic doses. At such sub-optinmal dosa t he conpounds al one woul d

be subst aptisERiiglly epaetanyeoncoratienohgecting wmtgierxsfbﬁ beyy avegpgrigdebramdhe
| nventiong ke, | ;{ieiijx‘o i ik iflat oY@ zg%éndg%%?éﬁ%%{ts %Q}é%éeog%%ﬁaﬁ?ailg% of

The nost prefer sage may corres to anou rom1%up to
t hose usuabidsyanpr@sentrdima dfolic drapg-ithen therbaidp betrranceténdead pamed of tSpediif)i ¢

exanpl es of dosages of drugs for. use.in the invention are provided, bel ow
5- Anihoc gog]:ng aélog%ﬁﬁt FUSER SR8 et .3@‘1&%& R@gﬁte‘ﬁ’élpe e PEE%EY FEHYAREr om

0.05 to 4, @Ry, d8¥stat MRS ARIAER Y tHe Ry 3RAUOnPoARark tnikindBatRi o day
cl opi dogrel or alsfy from about O. %5 to 7.5 ng” per day, tadalafil orally

f rom aboutndes@&ble 6ide. Sfacty pevcidey withOflugidtoss ar the plasink yieviet omtbectivel to 10
dai Ly A2ig SBERARAL M rlftibls HaPDeAPR U B0 6. 2 & Jpdal THacRRSR: & W ce
a controlled release composition adjacent to or in the diseased tissue or organ; and (v)
20  formulations that target drug action by using carriers or chemical derivatives to deliver
the drug to a particular target cell type.
Administration of drugs in the form of a controlled release formulation is
especially preferred in cases in which the drug, either alone or in combination, has (i) a
narrow therapeutic index (i.e., the difference between the plasma concentration leading
25  to harmful side effects or toxic reactions and the plasma concentration leading to a
therapeutic effect is small; in general, the therapeutic index, TI, is defined as the ratio of
median lethal dose (LD50) to median effective dose (ED50)); (i1) a narrow absorption
window in the gastro-intestinal tract; or (iil) a very short biological half-life so that
frequent dosing during a day is required in order to sustain the plasma level at a
30  therapeutic level.
Any of a number of strategies can be pursued in order to obtain controlled
release in which the rate of release outweighs the rate of metabolism of the drug in
question. Controlled release may be obtained by appropriate selection of various

formulation parameters and ingredients, including, e.g., various types of controlled



| efl unom de orally fromabout 0.25 to 2.5 ng per day, cinacalcet orally
fromabout 0.3 to 3 ng per day, acanprosate orally fromabout 7 to 70 ny
three ti mwe 2dmidsy75915- met hi mazol e orally from about 0. @6TiEP2010B665h0 per day
mepacrine orally fromabout 3 to 30 ng3per day, phenformn orally from
about 0.5 to 5 ng per day, baclofen orally fromabout 0.4 to 8 ng per day
adn1n|stered in two or three divided doses, 20- rifabutin orally from about
6 to 60 niflgsse @aypositighpsad bsaatingsor Husy the @m&%d@ﬂwlaﬁsdt\ﬁltwpﬁg)pﬁéﬁe day,

cef ot et ane;?dé]glleﬁlt}é 1%120?5” %gﬂlaﬁce ‘1(91?‘ ctogltpgsrﬂo hﬂeg%%?édmng%&g]él},l {e“&s&f ﬁlel y from

about 6 to WO or ree |v1 oses

nmet hycl ot hn@andaecdmalléd/nfaﬁmﬂ (allngletorenﬁlﬁﬁletmntltamgt pecapdaly ,contposiadi ot e
orally fromabout 0.05 to 3 day etomi date orally fron1ab ut 0.6 to
6 ng per a(%tlonsz%}wpg%ﬁﬁnéeeravléuow ictrABh M{CpRPhgtss nRAngBArtigley, PABE: wi | |
be under st opfndBatksit he amount of the drug actually adm nistered will be
determ ned by a phyS|C|an in the light of the relevant circunstances

i ncluding the condition or conditions to be treated, the exact conposition

to be adm’nistgrleE¥ thegfﬂeifggjgﬁgi and response of the individual

patient, the s L s synptons, and the chosen route of
adm ni st rat i onForhgAtRINQE: orhNEscaROMEe HPRADE ARG IhALQivieNh@RERA:(s)\Wa

2011/ 054759PCT/ EP2010/ 066510 43 to provi de qeneral gui dance and support for

the teac hnnzggrm@rtbm@n-tbw rélﬂ@nmutlfpahlb/emwah © cKfifriontst H@e@c@mlmts e
: In?lﬁgi g?lb%nforne(‘f(am ,nglell‘v'%g negtsﬁo(f% e{s 6%{;6 s%lcP/o%Q Inci)crro rystgﬁ) ng ce?lulose
starches including potato starch, calcium carbonate, sodium chloride, calcium
phosphate, calcium sulfate, or sodium phosphate); granulating and disintegrating agents
(e.g., cellulose derivatives including microcrystalline cellulose, starches including
potato starch, croscarmellose sodium, alginates, or alginic acid); binding agents (e.g.,
15 acacia, alginic acid, sodium alginate, gelatin, starch, pregelatinized starch,
microcrystalline  cellulose, carboxymethylcellulose  sodium, methylcellulose,
hydroxypropyl methylcellulose, ethylcellulose, polyvinylpyrrolidone, or polyethylene
glycol); and lubricating agents, glidants, and antiadhesives (e.g., stearic acid, silicas, or
talc). Other pharmaceutically acceptable excipients can be colorants, flavoring agents,

20  plasticizers, humectants, buffering agents, and the like.

The tablets may be uncoated or they may be coated by known techniques,
optionally to delay disintegration and absorption in the gastrointestinal tract and thereby
providing a sustained action over a longer period. The coating may be adapted to release
the active drug substance in a predetermined pattern (e.g., in order to achieve a

25  controlled release formulation) or it may be adapted not to release the active drug
substance until after passage of the stomach (enteric coating). The coating may be a
sugar coating, a film coating (e.g., based on hydroxypropyl methylcellulose,
methylcellulose, methyl hydroxyethylcellulose, hydroxypropylcellulose,
carboxymethylcellulose, acrylate  copolymers, polyethylene glycols and/or

30  polyvinylpyrrolidone), or an enteric coating (e.g., based on methacrylic acid copolymer,
cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl
methylcellulose acetate succinate, polyvinyl acetate phthalate, shellac, and/or
cthylcellulose). A time delay material such as, e.g., glyceryl monostearate or glyceryl

distearate may be employed.



5 EXAMPLES L THE COMPOUNDS AND COMBI NATI ONS THEREOF PREVENT TOXI ClI TY
10 OF 4535 PEPTIDE In this first series of experinents, candi date conpounds
have beerwDestiwd4fsor their ability to prevent or reducepthEpre@miocssed f ect s
of A1325-35 peptide. The drugs are fir¥t tested individually, followed by
assays of their conmbinatorial action. The effect is determ ned 150on vari ous
cell types, to further illustrate the activity of the conpounds. In AD, the
APP protein folhs sabdriejet: eampasitions onep|ieclodgp ecorting sHaried tofpretept fhel ar

Abeta pr of il Sk FA SREOH BRLL00GE CHABAR BAMALHBE: P e

fibrillar s seens € a spont aneous I ncreased wth

hi gher condent béthonsivofdrébeaitatans®). Tny cpatdguaty da appliddasrgeic saihid Wokszeof
Abeta than normal (or production of the_larger, |ess 20 soluble for of
Abet a) wi [y e (e EREE b ol dexsibati Bn Eneyidebadiie © HMEPGG has
started t g.f1Q6WMov0t her nol ecul es can interact with the nascent plaque to
produce event ualgryy the mature plaque with its associ ated areas of neuronal
cel | death. CoBsictdrdrngs thy e mixeh dvmetlypr Ve thqtablat,i ¢rymay bt gettitivged.hiéoref f ect s

of the drugs gn th iability of the cells paosed to, the anyloid. O
brote . SRR ARt efs s9MrRed PRE BYHEPE JTogTo r 5 SenH e fson
cortical pRUSANEe, such Gk la GBkthitiL PJSEidBSY thedeci diugal réle4Le®psioR kS Heul t ur ed
as described by Singer et al., 1999. Briefly 30 pregnant fenmale rats of 15

days gest ttl¢aspobthe fkstidredl by cervical dislocation (Rats Wstar; Janvier)

and t foetusgs r ved fromthe uterus. The cortex anre noved and pl aced
i P o morElReE don ol it kR MR pro B R LRSS HbRIE P, A

Peni ci | | i pelif egisary eiherdifPHic dcfive ing@@Ret iantkci%vidh ahovdrngligetikgh@lepun n
(BSA; Signa). Cortex are dissociated by trypsinjsation for 20 mn at 37C
(Trypsi n EOSER strrch, dyiciqeagisiline wedlyloser | alaqm o@chgmats ocrdyinpeBhephze or

kaolin), or as soft gelatin capsules wherein the active ingredient is mixed with water or
an oil medium, for example, liquid paraffin, or olive oil. Powders and granulates may be

15  prepared using the ingredients mentioned above under tablets and capsules in a
conventional manner.

Controlled release compositions for oral use may, e.g., be constructed to release
the active drug by controlling the dissolution and/or the diffusion of the active drug
substance.

20 Dissolution or diffusion controlled release can be achieved by appropriate
coating of a tablet, capsule, pellet, or granulate formulation of drugs, or by
incorporating the drug into an appropriate matrix. A controlled release coating may
include one or more of the coating substances mentioned above and/or, e.g., shellac,
beeswax, glycowax, castor wax, carnauba wax, stearyl alcohol, glyceryl monostearate,

25  glyceryl distearate, glycerol palmitostearate, ethylcellulose, acrylic resins, dl-polylactic
acid, cellulose acetate butyrate, polyvinyl chloride, polyvinyl acetate, vinyl pyrrolidone,
polyethylene,  polymethacrylate, = methylmethacrylate, = 2-hydroxymethacrylate,
methacrylate hydrogels, 1,3 butylene glycol, ethylene glycol methacrylate, and/or
polyethylene glycols. In a controlled release matrix formulation, the matrix material

30  may also include, e.g., hydrated metylcellulose, carnauba wax and stearyl alcohol,
carbopol 934, silicone, glyceryl tristearate, methyl acrylate-methyl methacrylate,
polyvinyl chloride, polyethylene, and/or halogenated fluorocarbon.

A controlled release composition containing one or more of the drugs of the

claimed combinations may also be in the form of a buoyant tablet or capsule (i.c., a



diluted in PBS without cal ciumand magnesium The reaction is stopped by
the addition of Dul becco's nodified Eagle's nedium (DVEM | nvitrogen)

cont ai ni ngoRMAase7sh grade 11 (0.1 ny/ m; Roche Di agnost ipC/Eepaiobodgof

foetal calf serum (FCS; Invitrogen). GH1s are then nechanically

di ssoci ated by 3 passages through a 10 ml pipette. Cells are 5 then
centrifuged at 180 x for 10 mn at 10C. The supernatant is discarded and
the cel | stablet ge Pwtﬂeég@, pranserahedpiatstiptiony flgatsiondar of theugastrivednisn €8s sti ng

- gt ut ani ey B SRR by BuRRhGHREE REndidn SF ind &tk B b BRGRa by

Br ai n- der praadlatiegaehikaph bﬁthfeedrﬁg(s) wBbNkciplRan adid @0t} w/Wi dlilydroeelldigls,ar e
counted in Neubauer cytoneter using the 10 ;r pan bl ye exclusion test.

Cel | s areS&8eded & a de,hgg%y%thylgell O%: cel | s MﬁéP%‘yﬂrﬂp eellpase- pl at ¥ (wel | s
are pre- cRaisdymbiyimetlYochulo¥s! Pg GBQidcd9sThulesSigBhdn BRLA SGUl tilbed at
37Cin a hgdn‘i g)lq?ﬁ'ib%%lma?{y C(6915109()/C02 (50/5 atéros%ﬁerce. qu[ er 6 a;e/s of1 gul ture,
cel | s ar etablatub@b egbniict hvithr wiys ga§ric gneenithatatdets jormaf 4 eubdarialiy, wetet- s ar e
i thout - BRETISEOIE SERAEF SPUH OY QLA ChPe e bPPHEUPBRAPT B PAVGHTERCed 1 or
2 days. TuensitpdgneRdamm ofsll theeBy aB6RinRehE ABBGoPRMafP Bl fahOh the MBIrlcs per
condition, Neurites length quantification Cells are fixed with a cool

sol uti on Bficeet hanol (95% and acetic acid (5% for 10 mn. After
pernmegbilization with 0.1% of saponin, cells are blocked for 2 h with PBS
20 containing 10% goat serum Cells are then incubated wth nonocl onal

anti body direcl g@ii®Fat Osdl AdadnRirgtigt ubul e associ ated protein 2 ( MAP-2;
Sigma). This antibody reveals specifically cell bodies and neurites. The
secondary ant i Bowgersshepersiblg Rowrens orrgraytCsamgable dor iaparatini fen qgaeous

(Mol ecul a Lel of - - dye
(toechst - SsPaRE by RN P RS 8 WBnRfod AURRCRARY 3 Sl BIRRETRNREY P ol
25 Anal yzEortM1dt@H0 a GE shigehtibe agreyidad thagwiif¢ dagrediont2@x.a Aikturaragés aar e
taken_ in the sanme conditions. Neurjtes length is quantified. using Pevel oper
sof t wht e (EESTRIBEIOF HEcing 2eoRb SUPRCEIRgLgFAts 51 B ar T BV o BBle r act od
fromtwo LndeReRdapineG tcd WiesanflvebobiminP 84rba0y hARHLLLARe, AldhYalRse ar e
expressed as nean ~s.e.nean. A bilateral Student's t test andlysis I's
per f or redsahumalgiotd¢,and Reslifct s are expressed in percentage of neurites

| ength, conpared to the control (vehicle). WO 2011/054759PCT/ EP2010/ 066510
45 Drugs were incubated with rat primary cortical neurons one hour before
Abet a25- 35 201pMchiRtDXoembkifBnd hat | asts 2 days (36). Two days after this
i ncubation the network of neurites |l ength was quantified, reflecting axonal
cel | g owt h. Thec mhgumacsutdtabyeorntnasitiohempesalend ber adjsinitesed Inprasjaseily dy

e e A R Rl A T T A SR
cerebral @eé)l sn dekdgeCringl €orhPition®, oullvialrsaitstfle raliveydaéiedsi at ieglaabyr al

cells (Vect-Horus SAS, Mrseille) is cultivated ) )
containing conventional, non-toxi¢ pharmaceutically acceptable carriers and adjuvants.

The formulation and preparation of such compositions are well known to those skilled
25  in the art of pharmaceutical formulation.

Compositions for parenteral use may be provided in unit dosage forms (e.g., in
single-dose ampoules), or in vials containing several doses and in which a suitable
preservative may be added (see below). The composition may be in form of a solution, a
suspension, an emulsion, an infusion device, or a delivery device for implantation or it

30 may be presented as a dry powder to be reconstituted with water or another suitable
vehicle before use. Apart from the active drug(s), the composition may include suitable
parenterally acceptable carriers and/or excipients. The active drug(s) may be

incorporated into microspheres, microcapsules, nanoparticles, liposomes, or the like for



on passage 0. At confluence, endothelial cells are dissociated with trypsin
EDTA (Pan Bi otech Ref: P10-023100). Cells are seeded at a density of 25 000
cel | s/ welWwoi20119684758! | - pl ates (wells are coated wi th 30i acTaP2d1ppessho r at
collagen at 1.5 ng/m, Vect-Horus SAS,39hrseille) and are cultured in MCBD
131 nmedi um (M 131-500, Invitrogen) 15 supplenented with 1% of m crovascul ar
grow h suppl enent (MVGS, S-005-25, Invitrogen). Cells are cultured at 37C
in a hum 69FTodgd apleaseod by compesivgn maroagivde suspepding.ofoltibizingditiiliziag.changed
every ot hey W L 4 days, drugs are added to the
cell cul tﬁir&e s&}ﬂ%ta exfé{,%ﬁ%?@@%éé@%?%%@%t rations, solved in DVSO 0. 1% or
wat er. A 1 houThgplkarmacsibahl @mpositioes haording td the anveutib ey 2@ iele form

cont ai ni ng . becco's nodified Eagle's nedium (DVMEM Pan Biotech Ref:
PO4- oseooyel%l?pfgr é‘ﬁﬁfﬂ BIECHPR-hl OBECBre ssaey p CB’&‘PP%O%IG\F/L% FHltaibE‘saC;“VF 45 Pogen

ref: 16000 g%@alvecﬂ-%rogus:p'eﬂde'dt AN N&afRaRIB ofcBGRaYIE 1 'uif%hﬁ@éo%or%%% of

FL .
Penicillin-Streptonycin (PS ; Pan Biotech ref : P06-07100), 0. 1ny/ of

Hepari n ( Siagp@ple VveOrdgsndhdodo hegpisdrimeaky dpe amtho fedcaro wat&EGwater mdjustedgen) and

10ng/ mlL of . t hel i al wt h 25f act EG-, HG0146, )
o e gontiBRO P HE by BT of i, S R A TR0 S D SOk Brergiity 04188, 35,
Sigma) t Oﬁﬁlrbﬁird_e \Mrtahsﬁtraﬁﬁsbdffér:[ h,g-mdigﬂlﬁiﬁg&'thW af® lidofor¢ Godil@Nn

intoxicated during 3 days. Lactate dehydrogenase .(LDH5 activity assay For
each cul t ofleridasaletions Thaypgquesfus ifprmptaticat may alse kentsinpme g tregre prescrvelivesct ed

and anal yzed 30wt t ot OXI Gi t tection Kjt (L Roche i ed.

oot ey 68 PO b A PR AR el b e SR B ORI Eisac 1 4
based on bhig spRasly eneliiht9fsoludtt atveatele b tlsoiggaasehantibtlor aslubNizing apedteased
fromthe cytosol of damaged cells into the WD 2011/ 054759PCT/ EP2010/ 066510
46 super n&dmbf addeheordha sabvens Ay igcludsd)0-p&)o ¢ werfquepydsnegheced popsdkenet er at

492 nm vavel enghih: il U T SERMCAIPBS AR I GEED b RR B36°0E)1quBRRUL (S

Results presented 1 n Figure are extr ndent” cult ures,
6 wel | s psuspbnsi@ngintic@aphefds] miafdaelssums,e nedepetis secrogshenBamil soletions, Ail

bilateral Student's t test analysis js perforned raw data. Resylts are
oxpr eLSodSTHOPEEe AT GBI e ITARBDY 1S, Skl T8 PheneBRIREH I
(vehi cl &) piobhMBs e ecdrﬂ@ﬂé?ﬂi&@o&'bst,hné@égaﬂfc‘lé@mﬁ’nﬁeﬁ{t&b%" infagt hehigl, cel I's
one hour before AP25-35 301 LLM i ntoxication that lasts 3 days. 10Three days
after thi Yateredb&iri o, inLkl prepeeatsm oh ntitresphetdsuanel/orenicuonapsulcuaret icfg.ed,
reflecti ngiotdggracliaﬁ)\fee/{)io(e);odﬁ)?el ]lpolglr%%%shshch as polygalactin, poly-(isobutyl cyanoacrylate),

poly(2-hydroxyethyl-L-glutamnine). Biocompatible carriers that may be used when

20  formulating a controlled release parenteral formulation are carbohydrates (e.g.,
dextrans), proteins (e.g., albumin), lipoproteins, or antibodies. Materials for use in
implants can be non-biodegradable (e.g., polydimethyl siloxane) or biodegradable (e.g.,

poly(caprolactone), poly(glycolic acid) or poly(ortho esters)).

25 Rectal Compositions

For rectal application, suitable dosage forms for a composition include
suppositories (emulsion or suspension type), and rectal gelatin capsules (solutions or
suspensions). In a typical suppository formulation, the active drug(s) are combined with
an appropriate pharmaceutically acceptable suppository base such as cocoa butter,

30 esterified fatty acids, glycerinated gelatin, and various water-soluble or dispersible
bases like polyethylene glycols. Various additives, enhancers, or surfactants may be

incorporated.

Percutanecous and Topical Compositions




The results presented clearly show that the tested conpounds exert a potent
protective effect against this AP25-35 intoxication (Fig 3). 15 1.3.

Pr ot ecti omo2aaimst7sbhe toxicity of Al1325-35 peptide on Plrevamreonnssstona
cells PC12 Cell culture PCl2 (Pheochroffbcytoma Rat, ATCC ref: CRL-1721)
cells from ATCC (ATCC CRL1721) were rapidly thawed in 37C water. The
supernatant was inmediately put in 9 m 20 of a PCl2 proliferation nmedium

cont ai ni ng Dul heeplprmasgydictl commpsigions mayas bsadmenstrred tomaHlymohe skiny ef
PO4- 41450).. W] 0 - i.nact i ha | DYt -
16050- 130%0,1“\%5.}@”32?05‘???"3’@1%3% :dﬁ%tgg g? o f‘ﬁ%@ﬁwqﬁn@i dt%]‘oaté‘{elﬁg ?J’e}?‘yeﬁa%%]éfo-

036), 1% adn-Rexié phdrinaceulioalCROdptatile antciStand ikoipicatsnindlQdips nicfoBiEcr&aandBi ot ech
ref : P06-07100) and 1 % de. L-gl utam ne 200nM (Pan Bi otech ref :

PO4- 80100)PospBICEe ljhg 2ioRt rli‘ﬂ’F]qu%o“E%b PBERES niqilony, ENfRENtS ey, and
added §n Ry dthefCIo RIRAL] §L%Béﬁsic91@, OB U rayd, kt%s,ﬁ?&t@ts,‘"@ﬁae ofRHRGRA o th a
Mal assez cell “using the neutral red exclusion test (Sigm). Then the

cel | s wer gaswledaad dtug3.delivierg ebyssenpe r TharPpharm&RCliticabiyolacoptabid aarmeesliarm i n 75
cn? plastic.flasks (Geiner Ref: 658175 recoated with - L-1ysine (1
Qg b = PRI SORarSy Pttt CidsTons/ kb Ebbe) JRESHDE 4 FRID: ech
Ref 1 P06- 33889ti R dhirRéiual, §dndtrhtibh YRR DdifS at (. drefts, %@To@nag QgbntRef :
P10- 023100). The enzymatic reaction was stopped with PCL2 proliferation
medi um addedmdy bess, pajfumcsoinddiisprofectjraagenss. (Pan Bi ot ech Ref :

T60- 37780100). Then, PCl2 were centrifuged (800 rounds/mn at 4C for 10
mn) anhd cells were seeded at the 5density of 2.9 104 per cmi in 175 cm
culture flask (h emdBifyRefigcGBIhDD be PakmraBab&drid Bu®l¥y gl pushSidagia or
Intoxication and MIT viability assay PCl2 cells (passage #2) are seeded on
the basi s2emt3ga@nty| | s per cni in 96 well-plates (Greiner Ref : 655 180)

pre-coated wt = L=l ysi I ' J i n, Ref

© 21103049) co??§?%¥%”§até%e§’ %)é@%%?%%glﬁﬁ%@?’lce{g‘;’%ﬁ%%ﬁg’%t’&}éﬁ% lin (50
U ml) - st r etlginge iprop(yd @alg/drdxybamabag, ahéd temenlKoh¥gm ahibrild, glgterin, piopyEne( Si gma
Ref : N1408). NGF allows PCl2 to differentiate in synpatic neuron-Iike

cel | s15 Af PO UEPAVC-of cul ture, the mediumis changed with neurobasal added
by NGF (50 ng/ g phdBthhcMeicBOHm@RttoR dd@Rbed Gt Rehi@N ddRAntidtRiigh lohs -
After 24h, cells gre 15 1 ncubated for 1 hour wth drugs at 5

concent r atlicolisy may web [bs upet incawndédtioonsith ipicet admingitmatiof opoerichsalbathicon,

cells are _intqxjcated 10Q1AM of Dbeta-anyl ol d.(25-35; Sigm ogether with
rugs i PHE cCanf oY (it dad g TG Fpbostis omay be adREh BRATHLT ' Pes
(Pan Bi ot ggdlicaf®l or BPIp3RIRLBh Bdndale A Rche! drus Weki ! dWags ex@h uat ed by
MIT (3,[4,5-dimethylthiazol-2-yI]-2,5 diphenyltetrazoliunbromde) viability
t est . 2Q@0Cdressingt oheliewaidvabe nlasgass.t pade, Fpanges.ystips o ovtherc firms eafr snigblgr e

cul tured described by Singer et al., 1999. Briefly pregnant female rats
of 15 dayggﬁggtrg%ﬂmgaﬁ‘ are killed by cervical dislocation (Rats Wstar;
Janvier) and the foetuses renoved fromthe uterus. The cortex are renoved
and placed in ice-cold nediumof Leibovitz (L15; Invitrogen) containing 1%
of Peni cil|in-Dosagss prchdusation of thetseatmeyt ¢ r ogen) and 1% of bovi ne serum

al bum n (BSA;, &i - '%i - i 0 [ £ 0 mn
at 37C (Trypsi ﬁf \%‘Bﬁ% f%#lg%d%& tﬂb) I?ﬁ@g %b%%g\?\nr? oﬁ’tE acgllfél%ﬁ%and
magne®’ unconthmitasdyt ietherd Snstheppeicbyr t tidfeeahdi phamacduticell Hemndatsormoati fi ed

Eagl e' s medi um. | nvi trogen) .containin se | grade 11 (0.1 nmg/m;
roche Di agISTIALy Bhers Gvg o SRR s 0B oG e LR sy dighocond

(or additional) active ingredient should not be such as to lose the benefit of the

efficacious effect of the combination of the active ingredients. A minimum requirement
for a combination according to this description is that the combination should be
30 intended for combined use with the benefit of the efficacious effect of the combination
of the active ingredients. The intended use of a combination can be inferred by
facilities, provisions, adaptations and/or other means to help using the combination

according to the invention.



30 Cells are then nmechanically dissociated by 3 passages through a 10 m

pi pette. Cells are then centrifuged at 180 x g for 10 mn at 10C. The

super nat anp 20s/@imear ded and the cells of pellet are reprsuspendecssin a
defined culture nmedi um consi sting of Neurobasal WO

2011/ 054759PCT/ EP2010/ 066510 48 (I nvi trogen) suppl ement edw t hB27(2%

I nvitrogen), L-glutam ne (0,2mM I nvitrogen), 1% of PS solution and | Ong/ nl
of Brain-deri vg&hﬂlahr gher eisve cdrpat v rth BONENt PysNERHIEYhYe admabtercdeln s are
counted iR: u r 1.NQ: \/ I i . Cells
are seedegl\gqeug&g%hgérte%x%]gﬁgtg%o%gﬁtegﬁﬂ%#\?fflﬁ" zlpgiﬂélg Gf\iivgiy I%gés%f%? gsd 1j(nI |s are
pr e- coat echewcdmbipalion Lis [prsficrred,( ®thj bodingle &ilgnepye afichlardengsuint wr egght 37C

inahumdjfied ajir, (95%/! (5% atnosphere. After 6 days of culture,
cell's areP Wﬁ%l@ﬂl%mmswct?g%mt@@%%ﬁ%wggslpgmjPﬁemeér_ 1 hour, cells are
i ntoxicat ed byTROuM-9hit 43s @Yé)cl‘gﬂ{”drefegéfoﬁ[ﬁiysighl%n@i)sc&ﬁ et (Qed JJBgishiy Wi t hout

BDNF but together wth drugs. tical neurons are intoxicated for 2 days.

10 Lact at eabthehydrlogdedaseingt Dllindars)i siitablcasssanitady tdesages dary bumfn subjtets.e, t he
supernatant .is.coll ected and anal yzed w 't totoxicjty Det.ection Kit (LDH,
e Aoa B RahEEnS @ AR Rl athiol S ot ER R o, of

cel | deaty i groBdgednondthivd eRGLFRMBNERE:, | ACt AL iARMY di Y enRs delifdd
activity rel'eased fromthe cytosol of danmaged cells into the supernatant.

The 15 opphamgequicelcafd®) i s assessed by spectrophotoneter at 492nm
wavel engt h by nul.tiscan apparatus (Ther ef cent). Results are
Q! gpm1n1§trés[1 no(fanglgei png, 45 gYeirelyHr?lg% ?%%}F 2% ,Peafe%a}%ecﬁx%g% ts|ex</eral

expressed in percentag i-abi e control

(vehi cl e) yedrgsaidt mafResuh te for abenifedfithe phgetHteChbnéndr at a8t putidaedigd from
two i ndependent cultures, 6 20 wells per condition. Al values are

expr essed'@satad ing-tarng adrmpstrapion wilhbe phicatnd i apast §asest est anal ysis i s
performed on r ’ re.: i rj:t es
angtn, - compar S gy, PR BudtpiF R} EREa BRI e ARIEILET ¢
ar e i ncubph@&thavddynachicugs efficecyhprofilbef artherbeait@? Safdmdt@inudbduntagparidataron t hat
| asts_24hours. 25(ne d after this incubation, the viability of

NGF- di ¥ f eP&#} H’Laﬁﬁffpféltggii%sa%‘ésr‘?fii fied, using MIT assay. The results clearly

show that pril EQ@éng%@H' ré g*bf?dihgit@_e%?é%ﬂ @mgﬁiﬁﬁ%g\m%}g!’ea)s%rdag&%eﬁemgﬁérect
agai nst this Abeta25-35 1 ntoxication (F?,g ). t primary cortical neurons
wer e al sodosagerhmbe e weduired othp pafdscddosapeof eacbritripm thneomburatibe ugwadly

A1325-35 20 MLNTRNTGARY 9P J8L RSS2 B uuThD SR8T Y6 100 o

maintenance treatment or proven to be safe in phase 3 clinical studies.
20
One remarkable advantage of the invention is that each compound may be used at
low doses in a combination therapy, while producing, in combination, a substantial
clinical benefit to the patient. The combination therapy may indeed be effective at doses
where the compounds have individually no substantial effect. Accordingly, a particular
25 advantage of the invention lies in the ability to use sub-optimal doses of each
compound, i.e., doses which are lower than therapeutic doses usually prescribed,
preferably 1/2 of therapeutic doses, more preferably 1/3, 1/4, 1/5, or even more
preferably 1/10 to 1/100 of therapeutic doses. At such sub-optimal dosages, the
compounds alone would be substantially inactive, while the combination(s) according to

30  the invention are fully effective.

A preferred dosage corresponds to amounts from 1% up to 50% of those usually

prescribed for long-term maintenance treatment.



30 LDH release in the culture mediumis quantified, reflecting the |evel of
cell death. The results presented denonstrate that conpounds for use in the
present iwoentismsexert a substantial protective effect pagaiPp®in/ obdFie

Al1325- 35
Activity

intoxi cation (Fig 5). WD 2014) 054759PCT/ EP2010/ 066510 49 1. 4.
of druz conbi nations In vitro assays are also carried out

wi th several conbinations of drugs nDduIatin? 5synapse function and/or
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- Aminocaproic acid from about 0.05 to 15 g per day

- Levosimendan from 0.05 to 4 mg per day

- amlodipine orally from about 0.05 to 1 mg per day

- clopidogrel orally from about 0.75 to 7.5 mg per day,

- tadalafil orally from about 0.05 to 0.5 mg per day,

- cilostazol orally from about 1 to 10 mg per day,

- terbinafine orally from about about 2.5 to 25 mg once or twice daily,

- leflunomide orally from about 0.25 to 2.5 mg per day,

- cinacalcet orally from about 0.3 to 3 mg per day,

- acamprosate orally from about 7 to 70 mg three times daily,

- methimazole orally from about 0.05 to 1.5 mg per day

- mepacrine orally from about 3 to 30 mg per day,

- phenformin orally from about 0.5 to 5 mg per day,

- baclofen orally from about 0.4 to 8 mg per day administered in two or three
divided doses,

- rifabutin orally from about 6 to 60 mg per day,

- amobarbital orally from about 0.06 to 15 mg per day,

- cefotetan orally from about 0.01 to 0.4 mg per day,

- dyphylline orally from about 6 to 60 mg per day in two or three divided
doses,

- methyclothiazide orally from about 0.025 to 1 mg per day,

- risedronate orally from about 0.05 to 3 mg per day,

- ctomidate orally from about 0.6 to 6 mg per day,

- zonisamide orally from about 1 to 40 mg per day.

It will be understood that the amount of the drug actually administered will be
determined by a physician, in the light of the relevant circumstances including the
condition or conditions to be treated, the exact composition to be administered, the age,
weight, and response of the individual patient, the severity of the patient’s symptoms,

and the chosen route of administration. Therefore, the above dosage ranges are intended
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to provide general guidance and support for the teachings herein, but are not intended to
limit the scope of the invention.
The following examples are given for purposes of illustration and not by way of

limitation.

EXAMPLES

I. THE COMPOUNDS AND COMBINATIONS THEREOF PREVENT TOXICITY
10  OF AB,s.3s PEPTIDE

In this first series of experiments, candidate compounds have been tested for their
ability to prevent or reduce the toxic effects of AR5 35 peptide. The drugs are first tested
individually, followed by assays of their combinatorial action. The effect is determined

15  on various cell types, to further illustrate the activity of the compounds.
In AD, the APP protein forms aggregates of insoluble -pleated sheets of fibrillar Abeta
protein (amyloid). The conformational change from soluble to fibrillar forms seems to
be a spontancous event that is increased with higher concentrations of Abeta, so any
production of larger amounts of Abeta than normal (or production of the larger, less

20  soluble forms of Abeta) will tend to increase plaque formation. Once the Abeta plaque
has started to form, other molecules can interact with the nascent plaque to produce
eventually the mature plaque with its associated arcas of neuronal cell death.
Considering this, we have given priority to testing the effects of the drugs on the
viability of the cells exposed to the amyloid p protein.

25

1.1 Protection againt the toxicity of AB»s.35 peptide on cortical neurons

Cell culture

Primary rat cortical neurons are cultured as described by Singer et al., 1999. Briefly
30  pregnant female rats of 15 days gestation are killed by cervical dislocation (Rats Wistar;

Janvier) and the foetuses removed from the uterus. The cortex are removed and placed

in ice-cold medium of Leibovitz (L15; Invitrogen) containing 1% of Penicillin-

Streptomycin (PS; Invitrogen) and 1% of bovine serum albumin (BSA; Sigma). Cortex

are dissociated by trypsinisation for 20 min at 37°C (Trypsin EDTA 1X; Invitrogen)
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diluted in PBS without calcium and magnesium. The reaction is stopped by the addition

of Dulbecco’s modified Eagle’s medium (DMEM; Invitrogen) containing DNAase |

grade II (0.1 mg/ml; Roche Diagnostic) and 10% of foetal calf serum (FCS; Invitrogen).

Cells are then mechanically dissociated by 3 passages through a 10 ml pipette. Cells are

5  then centrifuged at 180 x g for 10 min at 10°C. The supernatant is discarded and the

cells of pellet are re-suspended in a defined culture medium consisting of Neurobasal

(Invitrogen)  supplemented  with  B27  (2%;  Invitrogen), L-glutamine

(0.2mM;Invitrogen), 1% of PS solution and 10ng/ml of Brain-derived neurotrophic

factor (BDNF, Pan Biotech). Viable cells are counted in a Neubauer cytometer using the

10 trypan blue exclusion test. Cells are seeded at a density of 30 000 cells/well in 96 well-

plates (wells are pre-coated with poly-L-lysine (10 pg/ml; Sigma)) and are cultured at
37°C in a humidified air (95%)/CO2 (5%) atmosphere.

After 6 days of culture, cells are incubated with drugs (5 concentrations). After 1 hour,
cells are intoxicated by 20 uM of beta-amyloid (25-35; Sigma) in defined medium
15 without BDNF but together with drugs. Cortical neurons are intoxicated for 2 days. Two

independent cultures are performed per condition, 6 wells per condition.
Neurites length quantification

Cells are fixed with a cool solution of ethanol (95%) and acetic acid (5%) for 10 min.
After permeabilization with 0.1% of saponin, cells are blocked for 2 h with PBS
20 containing 10% goat serum. Cells are then incubated with monoclonal antibody directed
against the microtubule associated protein 2 (MAP-2; Sigma). This antibody reveals
specifically cell bodies and neurites. The secondary antibody used is an Alexa Fluor 488
goat anti-mouse IgG (Molecular probe). Nuclei of neurons are revealed by a fluorescent
dye (Hoechst solution, SIGMA). Twenty pictures are taken per well, using InCell
25  AnalyzerTM 1000 (GE Healthcare) at magnification 20x. All images are taken in the
same conditions. Neurites length is quantified using Developer software (GE

Healthcare).
Results

Results presented in Fig. 1 are extracted from two independent cultures, 6 wells per
30  condition. All values are expressed as mean + s.e.mean. A bilateral Student’s ¢ test
analysis is performed on raw data. Results are expressed in percentage of neurites

length, compared to the control (vehicle).
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Drugs were incubated with rat primary cortical neurons one hour before Abetays s

20uM intoxication that lasts 2 days (36).

Two days after this incubation the network of neurites length was quantified, reflecting
axonal cell growth. The results show that the tested drugs clearly exert a

5  neuroprotective effect against Abetays.zs intoxication (Fig 1 and Fig 2).

1L.2. Protection againt the toxicity of AP 2s.35 peptide on endothelial cerebral cells

Cell culture

10 Primo culture of rat endothelial cerebral cells (Vect-Horus SAS, Marseille) is cultivated
on passage 0. At confluence, endothelial cells are dissociated with trypsin EDTA (Pan
Biotech Ref: P10-023100). Cells are seeded at a density of 25 000 cells/well in 96 well-
plates (wells are coated with 30ul of type I rat collagen at 1.5 mg/ml, Vect-Horus SAS,
Marseille) and are cultured in MCBD 131 medium (M-131-500, Invitrogen)

15 supplemented with 1% of microvascular growth supplement (MVGS, S-005-25,
Invitrogen). Cells are cultured at 37°C in a humidified air (95%)/CO2(5%) atmosphere.
Half of the medium is changed every other day with fresh medium.

After 4 days, drugs are added to the cell culture medium, at different concentrations,

solved in DMSO 0.1% or water. A 1 hour pre-incubation is performed, in a culture
20  medium containing Dulbecco’s modified Eagle’s medium (DMEM, Pan Biotech Ref:

P04-03600), supplemented with 2% of fetal bovine serum (FBS ; Invitrogen ref: 16000-

036), 1% of L-glutamine (Pan Biotech ref : P04-80100), 1% of Penicillin-Streptomycin

(PS; Pan Biotech ref: P06-07100), 0.1lmg/ml of Heparin (Sigma), 10ng/ml of

epidermal growth factor (EGF, Invitrogen) and 10ng/ml of vascular endothelial growth
25  factor (VEGF, PHGO0146, Invitrogen).

Cells are then intoxicated with 30uM of B-amyloid (25-35; Sigma) together with drugs

in the same culture medium. Cells are then intoxicated during 3 days.

Lactate dehydrogenase (LDH) activity assay

For each culture, after 3 days of intoxication, the supernatant is collected and analyzed
30  with Cytotoxicity Detection Kit (LDH, Roche Applied Sciences). This colorimetric

assay for the quantification of cell death is based on the measurement of lactate

dehydrogenase (LDH) activity released from the cytosol of damaged cells into the
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supernatant. The optic density (DO) is assessed by spectrophotometer at 492 nm

wavelength by a multiscan apparatus (Thermo, Ref Ascent).
Results

Results presented in Figure 3 are extracted from two independent cultures, 6 wells per
5  condition. All values are expressed as mean + s.e.m. A bilateral Student’s ¢ test analysis
is performed on raw data. Results are expressed in percentage of cell viability,

compared to the control (vehicle).

Drugs are incubated with rat primary cerebral endothelial cells one hour before AB;s.ss

30uM intoxication that lasts 3 days.

10 Three days after this incubation, LDH release in the culture medium is quantified,

reflecting the level of cell death.

The results presented clearly show that the tested compounds exert a potent protective

effect against this AP,s3s intoxication (Fig 3).

15 L3. Protection againt the toxicity of A§g5_35 peptide on Pheochromocytoma cells

PC12 Cell culture

PC12 (Pheochromocytoma Rat, ATCC ref: CRL-1721) cells from ATCC (ATCC CRL-
1721) were rapidly thawed in 37°C water. The supernatant was immediately put in 9 ml
20 of a PCI2 proliferation medium containing Dulbecco’s modified Eagle’s medium
DMEM-F12 (Pan Biotech ref: P04-41450) with 15% heat-inactivated horse serum
(Invitrogen ref : 16050-130), 2.5 % of fetal bovine serum (FBS ; Invitrogen ref : 16000-
036), 1% of Penicillin 10.000U/ml and Streptomycin 10mg/ml (PS ; Pan Biotech ref':
P06-07100) and 1 % de L-glutamine 200mM (Pan Biotech ref : P04-80100).

25  Cells were centrifuged (800 rounds/min, 4 °C for 5min) and added in 5 ml PCI/2
proliferation medium, viable cells were counted with a Malassez cell using the neutral

red exclusion test (Sigma).

Then the cells were seeded at 3.10% cells per com? in PCI12 proliferation medium in 75
cm? plastic flasks (Greiner Ref: 658175) precoated with poly-L-lysine (10ug/ml, Sigma
30  Ref: P2636).

Medium was changed every other day. After 3 days of culture, when cells reached 80 %

of confluence, they were washed in HBSS without calcium and magnesium (Pan
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Biotech Ref: P06-33500) and incubated in trypsin EDTA, (0.05%, Pan Biotech Ref:
P10-023100). The enzymatic reaction was stopped with PCI2 proliferation medium
added by 0.5 mg/ml of DNAse 1 grade 2 (Pan Biotech Ref: T60-37780100). Then,
PC12 were centrifuged (800 rounds/min at 4°C for 10 min) and cells were seeded at the

5 density of 2.9 10" per cm? in 175 cm? culture flask (Greiner Ref: 661195) pre-coated
with poly-L-lysine.

Intoxication and MTT viability assay

PC12 cells (passage #2) are seeded on the basis of 3300 cells per cm? in 96 well-plates
(Greiner Ref: 655 180) pre-coated with poly-L-lysine (Sigma) Neurobasal medium
10 (Invitrogen, Ref: 21103049) containing B27 (2%, Invitrogen, Ref: 21103049),
penicillin (50 U/ml)-streptomycin (50ug/ml) and glutamine (1%) and 50 ng/ml of NGF
(Sigma Ref : N1408). NGF allows PC12 to differentiate in sympatic neuron-like cells.

After 5 days of culture, the medium is changed with neurobasal added by NGF (50
ng/ml), B27 without antioxidant, glutamine and antibiotics. After 24h, cells are
15  incubated for 1 hour with drugs at 5 concentrations, 6 wells per conditions. After 1 hour
of pre-incubation, cells are intoxicated by 10uM of beta-amyloid (25-35; Sigma)
together with drugs in the cell culture medium. 24h later, cells are washed once with
PBS (Pan Biotech, Ref: P04-36100) and the PC12 cell survival was evaluated by MTT
(3.[4,5-dimethylthiazol-2-yl]-2,5 diphenyltetrazoliumbromide) viability test.

20  Cortical neurons Cell culture

Primary rat cortical neurons are cultured as described by Singer et al., 1999. Briefly
pregnant female rats of 15 days gestation are killed by cervical dislocation (Rats Wistar;
Janvier) and the foetuses removed from the uterus. The cortex are removed and placed
in ice-cold medium of Leibovitz (L15; Invitrogen) containing 1% of Penicillin-
25  Streptomycin (PS; Invitrogen) and 1% of bovine serum albumin (BSA; Sigma). Cortex
are dissociated by trypsinisation for 20 min at 37°C (Trypsin EDTA 1X; Invitrogen)
diluted in PBS without calcium and magnesium. The reaction is stopped by the addition
of Dulbecco’s modified Eagle’s medium (DMEM; Invitrogen) containing DNAase |
grade II (0.1 mg/ml; Roche Diagnostic) and 10% of foetal calf serum (FCS; Invitrogen).
30  Cells are then mechanically dissociated by 3 passages through a 10 ml pipette. Cells are
then centrifuged at 180 x g for 10 min at 10°C. The supernatant is discarded and the

cells of pellet are re-suspended in a defined culture medium consisting of Neurobasal
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(Invitrogen)  supplemented  with  B27  (2%;  Invitrogen), L-glutamine
(0.2mM;Invitrogen), 1% of PS solution and 10ng/ml of Brain-derived neurotrophic
factor (BDNF, Pan Biotech). Viable cells are counted in a Neubauer cytometer using the
trypan blue exclusion test. Cells are seeded at a density of 30 000 cells/well in 96 well-
plates (wells are pre-coated with poly-L-lysine (10 pg/ml; Sigma)) and are cultured at
37°C in a humidified air (95%)/CO2 (5%) atmosphere.

After 6 days of culture, cells are incubated with drugs (5 concentrations). After 1 hour,
cells are intoxicated by 20 uM of B-amyloid (25-35; Sigma) in defined medium without
BDNF but together with drugs. Cortical neurons are intoxicated for 2 days.

Lactate dehydrogenase (LDH) activity assay

After 2 days of culture, the supernatant is collected and analyzed with Cytotoxicity
Detection Kit (LDH, Roche Applied Sciences). This colorimetric assay for the
quantification of cell death is based on the measurement of lactate dehydrogenase
(LDH) activity released from the cytosol of damaged cells into the supernatant. The
optic density (DO) is assessed by spectrophotometer at 492nm wavelength by a
multiscan apparatus (Thermo, Ref Ascent). Results are expressed in percentage of cell

viability, compared to the negative control (vehicle).

Results

Results presented in Figures 4 and 5 are extracted from two independent cultures, 6
wells per condition. All values are expressed as mean + s.e.mean. A bilateral Student’s ¢
test analysis is performed on raw data. Results are expressed in percentage of neurites
length, compared to the control (vehicle).

NGF-differentiated PC12 cells are incubated with drugs one hour before Abeta,sss

10uM intoxication that lasts 24hours.

One day after this incubation, the viability of NGF-differentiated PC12 is quantified,
using MTT assay. The results clearly show that prilocain and amlodipin exert a strong

neuroprotective effect against this Abetays ss intoxication (Fig 4).

Rat primary cortical neurons were also incubated with compounds of the invention one
hour before AP,s3s 20uM intoxication that lasts 2 days. Two days after this incubation,
LDH release in the culture medium is quantified, reflecting the level of cell death. The
results presented demonstrate that compounds for use in the present invention exert a

substantial protective effect against this AP,s_3s intoxication (Fig 5).
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L.4. Activity of drug combinations

In vitro assays are also carried out with several combinations of drugs modulating
synapse function and/or angiogenesis and/or cell stress response.

Drugs are incubated in the same experimental conditions as described above (see
sections 1.1-1.3). The most efficient drug combinations acting on the targets are

summarized in Table 2.

Table 2

Neuro protective effect
against the APys.3s

Drug combination . .
1ntoxication

phenformin and zonisamide +

phenformin and methyclothiazide

phenformin and acamprosate

phenformin and sulfisoxazole

baclofen and terbinafine

baclofen and risedronate

baclofen and sulfisoxazole

baclofen and zonisamide

baclofen and methyclothiazide

baclofen and leflunomide

zonisamide and dyphylline

methyclothiazide and dyphylline

zonisamide and prilocaine

methyclothiazide and prilocaine

zonisamide and sulfisoxazole

terbinafine and sulfisoxazole

terbinafine and mepacrine

acamprosate and terbinafine

terbinafine and rifabutin

phenformin and tadalafil

zonisamide and argatroban

e o T B o e O I o I O B I Il B R o B IS I B e

phenformin and clopidogrel

+

+ met hycl ot hi azi de and sul fi soxazol e

+
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acamprosate and cinacalcet

sulfisoxazole and cinacalcet

terbinafine and argatroban

terbinafine and cefmenoxime,

baclofen and clopidogrel

terbinafine and clopidogrel

risedronate and clopidogrel

zonisamide and cinnarizine

acamprosate and cinnarizine

zonisamide and ciclopirox

acamprosate and ciclopirox

sulfisoxazole and amobarbital

zonisamide and amobarbital

sulfisoxazole and cefotetan

zonisamide and cefotetan

acamprosate and erythrityl tetranitrate

zonisamide and erythrityl tetranitrate

sulfisoxazole and erythrityl tetranitrate

mitiglinide and erythrityl tetranitrate

levosimendan and erythrityl tetranitrate

mitiglinide and zonisamide

levosimendan and zonisamide

mitiglinide and terbinafine

levosimendan and terbinafine

mitiglinide and risedronate

levosimendan and risedronate

mitiglinide and methyclothiazide

levosimendan and methyclothiazide

methyclothiazide and sulfisoxazole

zonisamide and sulfisoxazole

risedronate and sulfisoxazole

risedronate and mepacrine

risedronate and acamprosate

risedronate and rifabutin

enprofylline and phenformin

oxtriphylline and phenformin
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met hycl ot hi azi de and ceft henoxi ne
ri sedronate and cefthenoxine
and beni divpi2og/0s47580ni sam de and par anet hadi one
+ met hycl ot hi azi de and ci nflari zi ne

am odi pi ne

+ risedronate and argatroban +
+ zoni sam de and cinnari zine + zonisam de

+ zoni PaNEPe018/066510

zonisamide and cefmenoxime

methyclothiazide and argatroban

methyclothiazide and cefmenoxime

risedronate and argatroban

risedronate and cefmenoxime

zonisamide and cinnarizine

zonisamide and benidipine

zonisamide and paramethadione

zonisamide and amlodipine

methyclothiazide and cinnarizine

methyclothiazide and benidipine

methyclothiazide and paramethadione

methyclothiazide and amlodipine

acamprosate and benidipine

acamprosate and paramethadione

acamprosate and amlodipine

methyclothiazide and ciclopirox

methyclothiazide and amobarbital

methyclothiazide and cefotetan

methyclothiazide and erythrityl

tetranitrate

e T o o e o I O I I O I I I o () Y (S I I

+ indicates positive neuroprotective effect against the AR ,s_3s intoxication

II. THE COMPOUNDS PREVENT TOXICITY OF HUMAN A 1.4,

In this further series of experiments, candidate compounds have been tested for their

ability to prevent or reduce the toxic effects of human 4B, . ARi4, is the full length

peptide that constitutes aggregates found in biopsies from human patients afflicted with

AD. The drugs are first tested individually, followed by assays of their combinatorial

10 action. The effect is determined on various cell types, to further document the activity

of the compounds.

I1. 1. Protection against the toxicity of AB;.4«2 on human brain microvascular

Endothelial Cell model

15
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Human brain microvascular endothelial cell cultures were used to study the protection

afforded by candidate compounds on AP .4 toxicity.

Human brain microvascular endothelial cerebral cells (HBMEC, ScienCell Ref: 1000,
frozen at passage 10) were rapidly thawed in a waterbath at +37°C. The supernatant was
immediately put in 9 ml Dulbecco’s modified Eagle’s medium (DMEM; Pan Biotech
ref: P04-03600) containing 10% of foetal calf serum (FCS; GIBCO ref 10270-106). Cell
suspension was centrifuged at 180 x g for 10 min at +4°C and the pellets were
suspended in CSC serum-free medium (CSC serum free, Cell System, Ref: SF-470-
500-R, Batch 51407-4) with 1.6% of Serum free RocketFuel (Cell System, Ref: SF-
470-500-R, Batch 54102), 2% of Penicillin 10.000 U/ml and Streptomycin 10mg/ml
(PS ; Pan Biotech ref: P06-07100 batch 133080808) and were seeded at the density of
20 000 cells per well in 96 well-plates (matrigel layer biocoat angiogenesis system, BD,
Ref 354150, Batch A8662) in a final volume of 100ul. On matrigel support, endothelial
cerebral cells spontancously started the process of capillary network morphogenesis

(47).
Three separate cultures were performed per condition, 6 wells per condition.

Candidate compounds and Human amyloid-f3;.4; treatment

Briefly, AP, peptide (Bachem, ref: H1368 batch 1010533) was reconstituted in define
culture medium at 20uM (mother solution) and was slowly shacked at +37 °C for 3

days in dark for aggregation. The control medium was prepared in the same conditions.

After 3 days, this aggregated human amyloid peptide was used on HBMEC at 2.5uM
diluted in control medium (optimal incubation time). The AR;4, peptide was added 2

hours after HBMEC seeding on matrigel for 18 hours incubation.

One hour after HBMEC seeding on matrigel, test compounds and VEGF-165 were
solved in culture medium (+ 0.1 % DMSO) and then pre-incubated with HBMEC for
lhour before the AP, application (in a final volume per culture well of 100ul). One
hour after test compounds or VEGF incubation (two hours after cell seeding on
matrigel), 100ul of AR, peptide was added to a final concentration of 2.5uM diluted
in control medium in presence of test compounds or VEGF (in a 200 pl total

volume/well), in order to avoid further drug dilutions.

+ met hycl ot hi azi de and par anet hadi one

+
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5 at 10nM.

The following conditions were assessed:

¢ Negative Control: medium alone + 0.1% DMSO

e [Intoxication: amyloid-P.4; (2.5uM) for 18h

¢ Positive control: VEGF-165 (10nM) (1 reference compound/culture) 1hr
10 before the A4, (2.5 uM) addition for a 18h incubation time.

e Test compounds: Test compound lhr before the AR14; (2.5 uM) addition

for a 18h incubation time.
Capillary network quantification

Per well, 2 pictures with 4x lens were taken using InCell AnalyzerTM 1000 (GE
15  Healthcare) in light transmission. All images were taken in the same conditions.
Analysis of the angiogenesis networks was done using Developer software (GE

Healthcare). The total length of capillary network was assessed.
Data processing

All values are expressed as mean * s.e.mean of the 3 cultures (n = 6 per condition).
20  Statistic analyses were done on the different conditions performing an ANOVA
followed by the Dunnett’s test when it was allowed (Statview software version 5.0).
The values (as %) inserted on the graphs show the amyloid toxicity evolution. Indeed,
the amyloid toxicity was taken as the 100% and the test compound effect was calculated

as a % of this amyloid toxicity.

25
Results
The results are shown in Figure 6 and table 3. They demonstrate that the drugs, alone,
induce a substantial protective effect against the toxicity caused by AP peptide 1-42:

30 - Aminocaproic acid alone, at a low dosage of e.g., 160nM, induces strong

protective effect;



52 Human brain mcrovascul ar endothelial cell cultures were used to study
the protection afforded by candi date conpounds on Al131 42 toxicity. Human
brai n m cwovaseushmp endot helial cerebral cells (HBVEC, Scirardablosdied: 1000,
5 frozen at passage 10) were rapidly t¥#awed in a waterbath at +37C. The
supernatant was i mrediately put in 9 m Dul becco's nodified Eagle's nmedium
(DMEM Pan Biotech ref: PO-03600) containing 10% of foetal calf serum
(FCS; G BCO ref Logopgnamigy. at@glope aylopensy wn, iddccs 8 ntpng nigegtizng et x g for
10 min at +4C and the pellets were suspended in CSC serumfree medi um (CSC
serumfree, Cell System Ref: SF-4Z0- 10 500-R, Batch 51407-4) with 1.6% of
Serum free Rocket Fuel (Cell System Ref: SF4Z0-500-R, Batch 54102), 2% of
Peni ci | | | W.APrét0&ioul avaimyntheSbxielp 0fB).1 ok Qiipiavk coRfoal RanroBicellech ref :

P06- 07100 batch 133080808) and were seeded at the density of 20 000 cells

per vel | irgs @ njfsluhuRindlfemaahiyISalp1-8Y Rlealth@ft0al angi ogenesi s system BD,
Ref 354150, Batch A8662) in a fi'nal volunme of 100gl. On matrigel support,

endot hel i gJ. . p . he process of capillary
net vvobi ng%lgﬁjﬁlgé%%g@%gﬁ(n %%Ol.ﬁ ?%rcglgﬁlggg‘g:dgé%lb%?{e&]{r%ggﬁlmr e performed per
condition, 6.well,s per .condition... di date conpounds. and n

o1 - 1BCAD APEaiREHOS B Pt as Aot L BEEHAnR! A (R bat ch
1010533) V&St iSRS AL HB% bihcREf hines20ccigt Tsuc[ags qﬁ‘éﬂaﬂﬁf&tag%@gl&ﬁ&ﬂ. (TRt her
solution) and was slowy shacked at +37 C for days in dark for

aggr egat i oentroledown s brepewtid umthesgmpcepditiens. i n t he sanme conditions. After
3 days, this aggregated human anyl oid pepti de was used on HBMEC at 2.51. I M
di | ut ed i Afeeodtdaw, thessdiutiion (Wetusedbon priatyatoirtoral héurens asThibowd:31 42 pepti de
was added 2 hours after HBVMEC seeding on matrigel for 18 hours incubation.
25 Ongy hourfteafl b elaydBIMEGrse editig, @g WdsisoBRH, in lc@BlreGASHOMNES. 12dDMSEH- 165
were solved in cu?,ture medium (+ 0.1 %DIVBO% and then pre-incubated with

HBVEC f or anchihgp phefnspbatedavith gurons fam phaue efose thei AP e fappligation (ung fipdr

culture well of 100¢gl). e r after. test. compounds or ' bati on
(o hour Sorearet cativesueliond B o b incEBE e buits, (THLREAREE was
added t0 gedtidRalasGABEPRLS @idl 8nRhtrioHdd l‘l')'étMEiﬁ&’te@Ql hRsGRObT GlugMRHR 1 N
presence of test conpounds or VEGF (in a 200 I A total volune/well), in

order to tovovad funtheharugidilgfiatisl Goitgalsncurgy® WOt 1h®34LAGIHOT2EPROBO/I0668510 53

Organjzati on of | tures plates VEGE- 165 known to be.a pro-angi ogenic
i sof o! o?e%%flg&lr%‘gerﬁggrég%erd pa?ﬂco%cﬁ%%l}’i ﬁ%‘?\i@ pleﬁc?nrgiltéo'gt udy as reference
conpound. VEGF-165 is one of th t abundant VEGF isofornps involved in
angi ogeneSPNF VJE@@g/W;)saWs%ﬁraQ@%e@ﬁé‘HééW%MS WEHBYItE ROAKIVE GRMIOang

]E)IC\)/lsloow Ng,GQRflLd ic%ﬁoﬂiﬁfs%e@ﬁe%ﬁ%é‘l?d :Thré%egéﬂairéfg SRR Olvit 'B%dbé{%tﬁ{eanﬁer+ 0.1%

condition, 12 wells per condition.
Organization of cultures plates

20  Estradiol- at 100 and 150nM were used as reference test compound and BDNF at

50ng/ml was used as a positive control.

Estradiol-f§ and BDNF were solved in culture medium and pre-incubated for 1 h before

the aggregated amyloid-f31.4, application.
The following conditions were assessed:

25 - 1 CONTROL PLAQUE: 12 wells/condition
e Negative Control. medium alone + 0.1% DMSO
o Intoxication: amyloid-f;.4, (10 uM) for 24h
» Positive control: BDNF (50ng/ml) 1hr followed by amyloid-fi4, (10 uM)
for 24h



I nt oxi cation: anyloid-131_42 (2.5gM for 18h Positive
control: VEG- 165 (10nM (1 reference conpound/culture) |hr 10before the
Al31 42 (WRo2o0l1isMseaddition for a 18h incubation tine. pCestiP2e0npGUINdS:
Test conpound | hr before the AI31 42 (%35 ILIM addition for a 18h
incubation tinme. Capillary network quantification Per well, 2 pictures with
4x | ens were taken using InCell AnalyzerTM 1000 (CGE 15 Healthcare) in |ight
transni ssi on. Al |Rdfengyes cetepannd;Esmadiol ¢ RN xhkr odlawiecd bynsmyladdiys(l9 of the
angi ogenesi s net v%r(d(ﬁo ﬁ done using Devel oper software (GE Heal thcare).
The total |ength éé? Tary network was assessed. Data processing All

val ues are exppRsse@lATPT8a]Istodifiean of the 3 cultures (n = 6 per
condition). 20 Statistic anal yses were done on the different conditions

perforning an ANOERafise Coneel: Bedivnpalppand: o DMESt when it was al | owed
(Statview software version 5 0);.Th a S % inserted on the graphs
show thhe anyl ol d (t)o%%a?lf)?/' %v%‘%dt Pbﬁ?lqﬁwg%, £@he anyl oi d toxicity was taken
as the 100% and tmgﬁﬁmg@mﬂo&&{sﬁamy\%-gﬁmm atedoamna % of this
anyloid toxicity. 25 Results The results are shown in Figure 6 and table 3.

They denonst r at e Bhet2:tDreg dr-uds folbiweddy amdeided a, cl0hs¥iafiri2zdh prot ecti ve
effect against the toxicity caused by Al3 peptide 1-42: WO

2011/ 054759PCT/ EP2010/ 066510 54 - Levosi nendan, at a dose as |low as 8 nm

i nduces a strong protective effect. 11.2 Protection against the toxicity of

Al 31_42 opaplakdBénydrogdnaSe{LIPAY heViGeissPy Test conpound and Human
anyl oi d-131-42 tréatnent 5Primary rat cortical neurons are cultured as

descriped-rpreyi.so. B , 3 td r ti Landefi ne
Cur Szl Ers ook, liBliok, (A SpBRaEPTLAL WiBd LRCONS' hdthRE WENOSL "G
for 3 day€ytotoxdatk Detectiang dgiie glaPHo Roclih & ppbind rSeienne dietin Medd7P08pabadh:i n t he

same condit | ter 3.days, the solution was used on primary. cortical
e one o @0 i T i alE ity R AR Lo Sl e B b SE v ed
cul ture nmphdmhad. d P&Q%S@éhy% chie L1y ham@a;e@&sw i ey @ﬂ%scflocff | hour

before the A131 42 application (1n a final volune per culture well of 100
pl). One Hpog ceflsisto e sepermpgatiat i on, 100gl of Al31-42 peptide was added to
a final concentration of 10ILLM diluted in presence of drug, in order to
avoi d15 ur Daex prireasyini | ut i ons. Cortical neurons were intoxicated for 24
hours. Three 15separate cultures were perforned per condition, 6 wells per

condi ti onAll values are expressed as mean * s.c.mean of the 3 cultures (n = 6 per condition).
Statistic analyses were done on the different conditions (ANOVA followed by the

Dunnett’s test when it was allowed, Statview software version 5.0).

20  Results

The results obtained for individual selected drugs in the toxicity assays on primary

cortical neuron cells are presented in table 3 and in figure 7.

Table 3
Protective effect in Protective effect in
DRUG NAME | A, intoxicated AP .4, intoxicated
neuronal cells HBMC
Aminocaproic
. +
acid
Baclofen (+/-) + +
Carbamazine +
Carbenoxolone +
Cinacalcet +




BDNF (50 ng/m) and Estradi 0ol-13 (100 and 150nM were used as positive

control
be perforwedopasszond

ition,

and reference conpounds respectively. Three separate cultures wll

12 wel I s per condition. O gaoirzEPé10nceio

cultures plates 20 Estradi ol-13 at 10056and 150nM were used as reference
test conmpound and BDNF at 50ng/nml was used as a positive control.

Estradi 01-13 and BDNEF were solyed in culture mediumand pgre-incubated for 1
h before the aggregaledC®nyizoed-13i t42 application. The [fol | owi ng
conditions were assessetplerdmnell CONTROL PLAQUE: 12 wel | s/|[condition
Negative Control: nediurgghiene| + 0. 1% DVBO[ Tntoxication:| anyl oid-13i -42 (
1 0 IluM for 24h Posi LF=no?do(’é)” rol—— BBENF{pOngr it ++Hhr—Fql | oned by
anyl oi d-131_42 (10 | k&M PPBUh W 2011/ 054759PET/ EP2010/ 066510 55
Ref er ence conpound: Est:lfpmidel 15000 | hr {ollowed by am)l oi d-Pi -42 (10
luM for 24h. DRUG Plé®gmelampel | s/ conditi pn  Negative Cqntrol : medi um
al one + 0. 1% DVBO 5 | nivixineatihpn: anyloid-Pi -42 (1 0 UM for 24h Drug
1: Drug 1- lhr foll orveuplm{fom Oi d-131_4Z2 (10 iuMy for 24h Drug 2:
DrugZ- | hr foll owed &t —131+42 \1};uwy for—24h-{Lact at e
dehydr ogenase (LDH) m‘iS%I( %m%\:m/ 1D 24 hours affer intdxication, the
super nat ant was taken oftlodeide hnal yzed with Cytotdxicity |[Detection Kit
(LDH, Roche Applied $Hci ermagslafitpf: 11644793001, batch: 11800300). This
colorinetric assay for mgngfﬂ@ntl frcatron ¢f cell  foxiciily is based on the
measur enent of | actate 9 XUJ openase, (tbH)y1acttvity retedsed fromthe
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Statistic ‘ ' .
t he Dmne{{%n%l
Results  HBMEC cells.
5  The efficacy of drug combinations of the invention is assessed on human cells. The protocol
which is used in these assays is the same as described in sections 11.1 above.
Results
The following drug combinations are tested on human brain microvascular endothelial
10 cells:
- baclofen and aminocaproic acid,
- baclofen and levosimendan,
- aminocaproic acid and sulfisoxazole,
- aminocaproic acid and terbinafine,
15 - aminocaproic acid and levosimendan,
- levosimendan and sulfisoxazole,
- levosimendan and terbinafine,
- eplerenone and levosimendan,
- eplerenone and sulfisoxazole,
20 - eplerenone and fenoldopam,

- sulodexide and levosimendan,
- sulodexide and sulfisoxazole,
- sulodexide and fenoldopam, or

- eplerenone and sulodexide.



The results obtained for individual selected drugs in the toxicity assays
on primary cortical neuron cells are presented in table 3 and in figure 7.
Tabl e 3 wORWG/UI¥E Protective effect in Al31.42 intoxi earanewscsna@l cells
Protective effect in Al31.42 intoxicat®¥d HBMC Am nocaproic acid + Bacl of en
(+/-) + + Carbamazine + Carbenoxol one +

All of the tested drug combinations give protective effect against toxicity of human AP,

peptide in HBMEC model, as shown in Table 4 below and examplified in Figures 8 to 13.

Table 4

Protective effect
DRUG NAME in AB;.4; intoxicated
HBMEC cells

baclofen and aminocaproic acid +

baclofen and levosimendan N

aminocaproic acid and sulfisoxazole

aminocaproic acid and terbinafine

aminocaproic acid and levosimendan

levosimendan and sulfisoxazole

levosimendan and terbinafine

eplerenone and levosimendan

eplerenone and sulfisoxazole

eplerenone and fenoldopam

sulodexide and levosimendan

sulodexide and sulfisoxazole

sulodexide and fenoldopam

eplerenone and sulodexide

HI. LEVOSIMENDAN AND SULFISOXAZOLE COMBINATION THERAPY
EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AR+

10 In this example, combination therapy using Levosimendan and Sulfisoxazole was

assessed for its ability to prevent or reduce the toxic effects of human AR, ..

The combination therapy was tested under experimental conditions disclosed in

Example II.1. Human brain microvascular endothelial cell cultures were used, as



Ci nacal cet + WD 2011/ 054759PCT/ EP2010/ 066510 56 Ci nnari zine + Epl erenone
+ Etom date + Fenol dopam + Leflunom de +
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disclosed in II.1., and incubated simultancously or sequentially with the drug

combination.

The results are presented Figure 8. They clearly show that the aggregated human
5 amyloid peptide (APi42 2.5uM) produces a significant intoxication, above 40%,
compared to vehicle-treated neurons. This intoxication is significantly prevented by the
combination of Sulfisoxazole and Levosimendan (Fig 8A) whereas, at those
concentrations, Levosimendan (Fig 8B) and Sulfisoxazole (Fig 8C) alone have no

significant effect on intoxication.

10

1V. TERBINAFINE AND SULFISOXAZOLE COMBINATION THERAPY
EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AR+

In this example, combination therapy using Terbinafine and Sulfisoxazole was assessed

15  for its ability to prevent or reduce the toxic effects of human AR, 4.

The combination therapy was tested under experimental conditions disclosed in
Example II.1. Human brain microvascular endothelial cell cultures were used, as
disclosed in II.1., and incubated simultancously or sequentially with the drug

20  combination.

The results are presented Figure 9. They clearly show that the aggregated human amyloid
peptide (AB1.42 2.5uM) produces a significant intoxication, above 40%, compared to
vehicle-treated neurons. This intoxication is significantly prevented by the combination
25 of Terbinafine and Sulfisoxazole (Fig 9A) whereas, at those concentrations,
Sulfisoxazole (Fig 9B) and Terbinafine (Fig 9C) alone have no significant effect on

intoxication.

V. LEVOSIMENDAN AND BACLOFEN COMBINATION THERAPY
30 EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AB;.42

In this example, a combination therapy using Levosimendan and baclofen was assessed

for its ability to prevent or reduce the toxic effects of human AR 4;..



Levosi nrendan + + Mxifloxacin + Phenformn + Sul fisoxazole + + Sul odexi de
+ Tadal afil + Terbinafine + Zonisam de

WO 2011/054759 PCT/EP2010/066510
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The combination therapy was tested under experimental conditions disclosed in
Example II.1. Human brain microvascular endothelial cell cultures were used, as
disclosed in II.1., and incubated simultancously or sequentially with the drug

5  combination.

The results are presented Figure 10. They clearly show that the aggregated human amyloid
peptide (AB1.42 2.5uM) produces a significant intoxication, above 40%, compared to
vehicle-treated neurons. This intoxication is significantly prevented by the combination
10 of Levosimendan and Baclofen (Fig 10A) whereas, at those concentrations,
Levosimendan (Fig 10B) and baclofen (Fig 10C) alone have no significant effect on

intoxication.

VI. AMINOCAPROIC ACID AND TERBINAFINE COMBINATION THERAPY
15 EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AB;.42

In this example, a combination therapy using Aminocaproic acid and Terbinafine was

assessed for its ability to prevent or reduce the toxic effects of human AP 4.

20 The combination therapy was tested under experimental conditions disclosed in
Example II.1. Human brain microvascular endothelial cell cultures were used, as
disclosed in II.1., and incubated simultancously or sequentially with the drug

combination.

25  The results are presented Figure 11. They clearly show that the aggregated human
amyloid peptide (APi42 2.5uM) produces a significant intoxication, above 40%,
compared to vehicle-treated neurons. This intoxication is significantly prevented by the
combination of Aminocaproic acid and Terbinafine (Fig 11A) whereas, at those
concentrations, Aminocaproic acid (Fig 11B) and Terbinafine (Fig 11C) alone have no

30  significant effect on intoxication.

Vil AMINOCAPROIC ACID AND LEVOSIMENDAN COMBINATION THERAPY
EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AR+




+ 11.3 E ect o conbined thera tes on the toxicit o human A -42 entitle on
human HBMEC cells. 5The efficacy of drug conbinations of the invention is
assessed wo 2bumamrseel | s. The protocol which is used in PoesP@99665301 S t he
sanme as described in sections 11.1 abodMe. Results The foll ow ng drug
conbi nati ons are tested on human brain m crovascul ar endothelial 10cells:
bacl of en and am no caproic acid, baclofen and |evosi nendan, am nocaproic
acid and sul fi soxazol e, am nocaproic acid and terbinafine, 15-
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epl er enongaangcsud forsexdunl & prélent ot pldacemenexiasticdte sPhadpang; 4.
sul odexi de and | evosi nendan, sul odexi de and sul fi soxazol e,
sul odexi de and fenol dopam or epl erenone and sul odexi de.

5 The combination therapy was tested under experimental conditions disclosed in
Example II.1. Human brain microvascular endothelial cell cultures were used, as
disclosed in II.1., and incubated simultancously or sequentially with the drug

combination.

10 The results are presented Figure 12. They clearly show that the aggregated human
amyloid peptide (APi42 2.5uM) produces a significant intoxication, above 40%,
compared to vehicle-treated neurons. This intoxication is significantly prevented by the
combination of Aminocaproic acid and Levosimendan (Fig 12A) whereas, at those
concentrations, Aminocaproic acid (Fig 12B) and Levosimendan (Fig 12C) alone have

15  no significant effect on intoxication.

VIII. TERBINAFINE AND LEVOSIMENDAN COMBINATION THERAPY
EFFECTIVELY PROTECTS NEURONS AGAINST TOXICITY OF HUMAN AR+

20  In this example, a combination therapy using Levosimendan and Terbinafine was

assessed for its ability to prevent or reduce the toxic effects of human AP 4.

The combination therapy was tested under experimental conditions disclosed in
Example II.1. Human brain microvascular endothelial cell cultures were used, as
25 disclosed in II.1.,, and incubated simultancously or sequentially with the drug

combination.

The results are presented Figure 13. They clearly show that the aggregated human amyloid
peptide (AB1.42 2.5uM) produces a significant intoxication, above 40%, compared to
30  vehicle-treated neurons. This intoxication is significantly prevented by the combination
of Terbinafine and Levosimendan (Fig 13A) whereas, at those concentrations, Terbinafine

(Fig 13B) and Levosimendan (Fig 13C) alone have no significant effect on intoxication.



WO 2011/ 054759PCT/ EP2010/ 066510 57 All of the tested drug conbinations give
protective effect against toxicity of human Al 31 42 peptide in HBMEC nodel ,
as shown wo 20allseé7s4 bel ow and exanplified in Figures 8 troTER2010@bdse0 4 DRUG
NAME Protective effect in Al131.42 intoXli cated HBMEC cel I s bacl of en and

am nocaproi c acid + bacl ofen and | evosi nendan + am nocaproic acid and

sul fi soxazol e + am nocaproic acid and terbinafine + am nocaproic acid and

| evosi nendan + | evosi nendan and sul fi soxazole +

IX. INVIVO ACTIVITY

Compounds and their combinations active in in vitro tests are tested in in vivo model of

5  Alzheimer disease. Overexpression of Alzheimer's disease-linked mutant human
amyloid beta protein precursor (APP) transgenes has been the most reliable means of
promoting deposition of Abeta in the brains of transgenic mice that served as AD
disease models in numerous studies. As they age, these mutant APP mice develop
robust amyloid pathology and other AD-like features, including decreased synaptic

10 density, reactive gliosis, and some cognitive deficits. Many mutant APP mouse models
show little evidence of overt neuronal loss and neurofibrillary tangle (NFT) pathology.

Mice hemizygous for this BRI-Abeta42 transgene are viable and fertile with a normal
lifespan. Transgenic BRI-Abetad2 mRNA is expressed in a pattern characteristic of the
mouse prion protein promoter; highest transgene expression levels are detected in the

15  cerebellar granule cells and hippocampus, followed by the cortex, pons, thalamus, and
midbrain. In the transgenic fusion protein, Abetal-42 is fused to the C terminus of the

BRI protein at the furin-like cleavage site such that cleavage results in efficient Abetal-

42 secretion into the lumen or extracellular space. Therefore, these mice specifically
express the Abetal-42 isoform. Hemizygous BRI-Abeta42 mice accumulate detergent-

20  insoluble amyloid-beta with age and develop cored plaques in the cerebellum at as carly
as 3 months of age. Development of forebrain pathology occurs later, extracellular
Abeta plaques are not present consistently in the hippocampus and entorhinal/piriform
cortices until 12 months of age. Amyloid beta deposits (cored plaques) can be observed

as early as 3 months in molecular layer of cerebella of transgenic mice and becoming

25 more pronounced with age; occasional extracellular plaques are seen in the
entorhinal/piriform cortices and hippocampus at 6 months of age, but aren't consistently
found until >12 months of age. Oldest mice show widespread pathology with cored and
diffuse plaques in cerebellum, cortex, hippocampus, and olfactory bulb. Extracellular
amyloid plaques show dense amyloid cores with radiating fibrils; many bundles of

30  dystrophic neurites are observed at the periphery of these plaques. Reactive gliosis is

associated with plaques.



| evosi mendan and terbinafine + eplerenone and | evosi nendan + epl erenone and
sul fi soxazol e + epl erenone and fenol dopam + sul odexi de and | evosi nendan +
sul odexi deoand/wuishi soxazol e + sul odexi de and f enol dopawrct/Erpbienessone and
sul odexide + 5 I11. LEVOSI 1VI ENDAN ANE2 SULFI SOXAZOLE COMVBI NATI ON THERAPY
EFFECTI VELY PROTECTS NEURONS AGAI NST TOXICITY OF HUVAN Ar342 10 In this
exanpl e, conbi nation therapy using Levosi nendan and Sul fi soxazol e was
assessed DPspglreatamnts ty to prevent or reduce the toxic effects of hunman

Al 31_42. T}{Pt&%gjeﬁl(&%g %ﬂ”ﬁ"ﬁﬁ%@%&%%@@%ﬁ A12E mc mice (37) has been obtained

from Jackson Laboratory (http://jaxmice.jax.org/strain/007002.html). Mice founder with
the highest Abetad42 plasma levels, line BRI-Abetad2A (12¢), have been maintained on

5 a mixed B6C3 background. Adult male transgenic mice have free access to food and
water. In accord with an approved the Institutional Animal Care and Use Committee
protocol, mice are weighed and injected i.p. or force fed once daily for 10 to 20
consecutive weeks with either a control solution (placebo) or drugs of the present
invention or drug combinations of Table 2, prepared at different doses.

10

Survival analysis
Survival rates have been analyzed using Kaplan—Meier methods. Holm—Sidak methods
(post hoc) have been used for all pairwise multiple comparison tests. The extrancous
deaths are censored. All comparisons have been made between littermates to limit any

15  potentially confounding effects from background strain differences.

Behavioural Tests
Behavioural tests were designed and conducted according to the methods published by
several authors (38-41).
20
Spatial Learning and Memory in the Morris Water Maze (MWM)
This experiment is performed in a circular pool, 90 cm in diameter, made of white
plastic and filled with milky colored water. An escape platform, 8 cm in diameter, made
of clear plastic was submerged 0.5 cm under the water level. Visual clues are provided
25 by different geometrical forms printed in A4-sized letters and placed on the four
surrounding walls (distance from the pool was from 50 to 70 cm). Each mouse has been
given four trials daily (5- to 7-minute interval between trials, a total of 16 trials) for 4
days. Each trial has been performed from one of four different starting points. The
movement of the mice is monitored using Videotrack Software (View Point). The time
30 taken to locate the escape platform (escape latency; up to 60 seconds) has been
determined. After locating the platform the mouse has been allowed to sit on it for 15
seconds. Mice who failed to find the platform within 60 seconds have been guided to it
and allowed to stay on it for 15 seconds. A latency of 60 seconds is entered into the

record for such an occurrence. All four trials per day have been averaged for statistical



58 disclosed in 11. 1., and incubated sinultaneously or sequentially with
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have significant effect on intoxication. V. LEVOSI MENDAN AND
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t herapy was. tested under experinental conditions disclosed in Exa Ie 1.1
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help of the apparatus consisted of a 100 cm-diameter waterfilled pool (also used for the
Morris water maze and Platform Recognition tasks) fitted with an aluminium insert to
15  create six radially-distributed swim arms. Testing consists of five, 1-min trials per daily
session, for 9-12 consecutive days. At the start of each session, a clear submerged
platform is positioned at the end of one of the six swim arms (randomly-selected,
changed daily). For each of the first four acquisition trials, the animal is placed into one
of the non-platform containing arms (randomized sequence) and allowed to search for
20 the platform. During the 60 s trial, each time the animal enters another non-platform
containing arm, it is gently returned to its starting location and an error recorded. After
the fourth trial, the animal is allowed to rest for 30 min, followed by a fifth (retention)
trial, which originates in the final non-platform containing swim arm. The number of
errors (incorrect arm choices) and escape latency (time to reach platform, maximum

25 60 s) are recorded for each trial.

Spatial reference learning and memory in Circular platform test

This cognitive-based task test is performed with the help of the apparatus that consists

of a 69 cm-diameter circular platform having 16 “escape” holes spaced equidistantly
30  around the circumference. An escape refuge is installed beneath one of the holes, and a

black curtain, on which are placed various visual cues, encircles the platform. The

animal is placed in the center of the platform at the start of a single, 5 min trial and

aversive stimuli (bright lights, fan wind) are presented. The total number of errors



disclosed in I1.1 ., and incubated sinultaneously or sequentially wth the
drug 5conbination. The results are presented Figure 10. They clearly show
t hat t he wogoagasisd human anyl oi d peptide (Al 31_42 2. 51CW)EPpoodssses a
significant intoxication, above 40% c@hpared to vehicle-treated neurons.
This intoxication is significantly prevented by the conbination 10 of
Levosi nendan and Bacl ofen (Fig 10A) whereas, at those concentrations,
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HUMAN Ar342 In this exanple, a conbination therapy using Am nocaproic acid
and Terbinafine was assessed for its ability to prevent or reduce the toxic
ef fects oRefgndtiomphilityin Platformdecognitionfesbn t her apy was tested under
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Levosi mendan was assessed for its ability to prevent or reduce the toxic

ef fects ofcCRifsaAorLpghtrid. 5The conbination therapy was tested under
experinental conditions disclosed in Exanple 11.1. Human brain

m crovascul ar endothelial cell cultures were used, as disclosed in 11. 1.,
and i ncubMaelified Wihmnuﬁhtyomr sequenti ally with the drug conbi nation. 10

The results are presented Fig They. cl e rIy show t hat the a egated
hunan?inyﬁoqoamﬁ nsiye Sewmma ﬁgd ér@m Irm &u&:@s@ tQ deeHping |“g‘§H’Ff ma atl on,

above 40%y;conpaied @195183@1& @chdB&ed of‘@éHthnl%otoT%galhﬂEﬁ%( k&%& %‘tﬂeﬁ
significantly preve t Re conbi nation of Am nocaproic acid

Levosi mendamwtyei g olemlom/nmo@a%llht comimtlom,nmahnmaclamngthnﬁhmmw @ltec acid
(Fig 12B) nd Levosi nendan Q) al one wve 15n0 significant effect on
i nt oxi cat PGS QF IE‘IYV1 ﬁmﬁ\s}('—‘ %kﬁlgﬁf_’ gb %Nﬂ?ﬁi%@ RN PY
EFFECTI VEeYb RRBEST S NERENG s AGA. N§Tadﬁ@éln§hﬂé\f ity YANa Y @fthang on the

20  wire with all four paws for at least 5 seconds and to climb back on the wire is

determined.

Quantification of vascular amyloid deposition

For quantification of cerebral amyloid angiopathy (CAA), 5 um paraffin-embedded
25  sections at 30 um intervals through the parietal or cerebellar cortex leptomeninges are

immunostained with biotinylated-Ab9 antibody (anti-AB1-16, 1:500) overnight at 4°C

(n = 5-7 mice per genotype at each age group, n = 6 sections per mouse). Positively

stained blood vessels are visually assessed using modified Vonsattel's scoring system

(42) The CAA severity score is calculated by multiplying the number of CAA vessels
30  with the CAA severity grade.

Histology: Immunohistochemistry and Immunofluorescence
Tg and WT mice from 3 to 12 months are anesthetized and transcardially perfused

sequentially with 0.9% NaCl and 4% paraformaldehyde in 0.1 mol/L phosphatebuffered



20 In this exanple, a conbination therapy using Levosi nendan and

Ter bi nafi ne was assessed for its ability to prevent or reduce the toxic

ef fects obvohunmss7Ab31l 42. The conbination therapy was t estraP200866510
experinmental conditions disclosed in Bénple 11.1. Human brain

m crovascul ar endothelial cell cultures were used, as 25disclosed in 11.
1., and incubated simultaneously or sgﬂuentially with the drﬁggconbination
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with age el ddevmimapoeétdd pl aques in the cerebellumat as early as 3
nont hs of age. Devel opnent of forebrain pathol ogy occurs |ater,
extracel lul ar Abeta pl aques are not present consistently in the hi ppocanpus

and ent or pr&plrhRon of BFdh ®ikdcees until 12 rmonths of age. Anyloid beta
deposits (cored plaques) can be observed as early as 3 nonths in nol ecul ar
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WO 2023/ Oppa@BPGTLERZQ10/ th6 Ghdhfacturer’s instructions for enzymatic assay kits (R&D
Systems, Inc.). In brief, the brain cortices are homogenized in 800 pul of low salt
containing 1x extraction buffer (R&D kit) and incubated on ice for 10 min. The
homogenates are then centrifuged at 13,000g for 15 min at 4°C. The protein
concentration in each sample is estimated according to biuret-derived assay (Pierce).
30 Levels of APP, AR40, and AP42 are measured by Western immunoblotting and
sandwich ELISA techniques. In addition, activities of «, P-, and ¥.secretases may be

measured from the same extracts.



62 Drug Treatnments The transgenic Tg (Prnp-1TMB / APP695*42) Al 2E nt m ce
(37) has been obtained from Jackson Laboratory

(http://jwerEocisysd. or g/ strai n1007002. htm ). M ce foundecTaprbérobobesihi ghest
Abet a42 plasma | evels, |ine BRI-Abetad®A (12e), have been naintained on 5 a
m xed B6C3 background. Adult nmal e transgenic mce have free access to food
and water. In accord with an approved the Institutional Aninmal Care and Use

Conmi t t ee Assaytfdeavelsiof Jotal APRH Mouge Serebiral Gertey Extrgctsor force fed once
daily for 10, h r cont S 0
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was from 5&1&@ Wih @M 9 oEaE Hod¥DRE®IH 3 tHeesmbiicdanallyol ard pregthteddai |y (5- to
7-m nute interval between trials, a total of 16 trials) for 4 days. Each

trial has been perfornmed fromone of four different starting points. The
novenment Qf hC noni t ored usi ng Videotrack Software (Vi ew Point).
The tine %gs:aggvevﬁ?htﬂffszcate t he escape platform (escape | atency; up to 60
seconds) RasbhmeAl dEdSAs fﬁmﬁralﬁ\ﬁlﬁcéhmﬂbnaﬁi AR gexteltwarp ldatetroinml irdepeomisagy,has

been al |l one it on it for conds. Mc o failed to.find the
ol at 1 bt m @ Hienolts wdcpbd Rag %fagrﬁnbalil b Lo ALY ST (P By on it
for 15 segandgd 1ﬁ‘ B3t 06N @R FRF 951‘3?40 ;%namee "H6bd Eﬁn?pl&shé‘re FRAPIGLdqor such
an occurrence. All four trials per ve been averaged for statistical

at 3000 rpm for 10 min at 4°C, and the plasrna is aliquoted and stored at —80°C until

used. AB levels are determined by end-specific sandwich ELISAs using Ab9 (anti-A1-

16 Ab) as the capture Ab for AB40, 13.1.1-HRP (anti-AB35-40 AD) as the detection Ab

20  for AB40, 2.1.3 (anti-AB35-42 Ab) as the capture Ab for AB42, and Ab9-HRP as the
detection Ab for AB42 (n = 5-7 mice per genotype at cach age group). AB levels are

normalized to the previous results using the same sets of mice as internal controls to

minimize potential ELISA variability, as described (46).

25  Western blotting
Snap-frozen forebrain samples are homogenized in radioimmunoprecipitation assay
(RIPA) buffer (Boston BioProducts, Worcester, MA) with 1% protease inhibitor
mixture (Roche). The homogenate is centrifuged at 100,000 x g for 1 h at 4°C. Protein
concentration in supernatants is determined using the BCA protein assay (Pierce).

30  Protein samples (20 ug) are run on Bis-Tris 12% XT gels or Bis-Tris 4-12% XT gels
(Bio-Rad, Hercules, CA) and transferred to 0.2 um nitrocellose membranes. Blots are
microwaved for 2 min in 0.1 M PBS twice and probed with Ab 82EI1 (anti-AB1-16,
1:1000; IBL, Gunma, Japan) and anti-APP C-terminal 20 amino acids (1:1000) as



WO 2011/ 054759PCT/ EP2010/ 066510 63 anal ysis, except for the first trial on
day 1. On day 9 (5 days after the last training) mce have been subjected
to a 60- swoand/@uwbe trial in which the platformis renpeedrand/otdseo m ce
are allowed to search for it. The tinmeothat each aninmal spent in each
guadrant has been recorded (quadrant search tine). Several groups of nale
m ce have been used at 3, 57, 10, and 12 nonths. The sone few m ce have
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Ci rcul ar pippbéampust @sérhial/pirdogn tdrtoxe obasadrdbalilkm tiesdunitsl. pélr dfaherebwsi t h t he
hel p of the apparatus that consjsts of a 69 cmdiameter circular platform
havi n@S 16amaé3§§:§6@-pe e %@@eaﬁlﬁn}i?fstantly 30 around the circunference.
An escape refuge is installed beneath one of the holes, and a bl ack
curtain, on which are placed various visual cues, encircles the platform
The ani mabtatistipalaedysinof inevivePatr of the platformat the start of a
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or ogent eaRoils ot all SRBrBET S b rar Wil Ut HR g b efB0 1T 5810 64
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hol e) are recorded. Recognition ability in Platformrecognition test
20  hoc Holm-Sidak multiple comparison test or two-tailed Student's t test. If the data set

does not meet the parametric test assumptions, either the Kruskal-Wallis test followed
by the post hoc Dunn's multiple comparison or the Mann—Whitney rank sum test is
performed. To test whether the AR levels in the bitransgenic mice were consistent with
an additive sum of AB levels in the single transgenic littermates, a multiple linear
25  regression with no intercept test is used. All comparisons are made between littermates.
Drug response modelling is done excluding the control (0 mg/kg) samples. ED50
corresponds to the dose (mg/kg) required to induce a 50% of maximal drug-induced
response in the experiments. It is calculated using the Hill equation model for the log of
ED50.
30
In vivo experiments are performed for candidate drug combinations. Positive results on

learning and spatial memory are listed in table 5 below.



5Thi s cognitive-based search task eval uates object identification and
recognition ability. The target object consists of a 9 cmdianeter circul ar
pl at f or mwotoagswisbh a 10 cmx40 cm bl ack ensign, which ipeTmPsthiosssed 0.8 cm
above the surface of the water in a 1068 cm di aneter circular pool. Testing
consists of four 60 s trials per day on each of four consecutive days. On
each day, the target object is placed into a different quadrant of 10 the
pool for each trial, and the animal abled| eased at the same | ocation al ong
the circunference of the pool for all four trials. The total |atency
(maxi mum 60['s) Ts recorgeg Tor each triacsulVbdvbi-RAvAE N Exam nation 15 A
conpr ehensive screen, nodified fron1IrAnn]M§m@§@ﬂnkﬂ deter m ne whet her any
of the m ce| exhi bited physi ol ogi cal, behavi oural , sensori not or

i mpai rment s & Ilnalnean &%SIF fenotype. | To explqre nntor skills,

coordi nati on, nusc% F?enqth the|m ce are placed on a wire that was
ti ght ened bbf%ﬁnﬂhm nd$Qﬁcn5% gh columhs and their abil{ty to balance on
the wire is| assessed f ion, their ability to grasp and hang on the
20 wire mﬁtthuﬁaﬁgﬁth% for at least 5 seconds and to clinb back on the

wire is det F%Etlon of yvascular anyloid ¢geposition For

quantificatﬁgggﬁgmégrggigkm%gxé id angiopathy (CAA), 5 |am

par af fi n- enpe sections 30 lamintervals through the parietal or

cerebel | ar qg&» (EP%%F%Bg%g§$n§h§1!””“”°Sta'q9d with biotinylated-Ab9

ant i body (antl- overnight at 4C (n = 5-7|m ce per genotype
at each age| group Jkam&%ﬁﬁ%%%n%ﬁﬁ:per ouse) . P05|t|vel/ st ai ned bl ood
vessel s arel Vi sually assesse& usi ng nodified Vbnsattel 5 scoring system
(42) The CAA severity score is calculated by multiplying the nunber of CAA
vessels 30 with the CAA severity grade. Hi stology: |nmunohistochem stry and
| mmunof | uorescence Tg and WI mce from3 to 12 nonths are anestheti zed and
transcardially perfused sequentially with 0.9% NaCl and 4% par af or mal dehyde
in 0.1 non phosphatebuffered WD 2011/054759PCT/ EP2010/ 066510 65 sal i ne
(PBS) (pH 7.4) or 10%formalin and 4% par af or mal dehyde in 0.1 nol/L PBS (pH
7.4). Brains and spinal cords are renoved and stored in 4%

par af or mal dehyde. Sone sanpl es are enbedded in paraffin and cut on a
sliding mcrotone at a thickness of 10 gm Cryosections (14 |lan) are cut on
a cryostat and nmounted on chrone alumcoated 5 slides. Endogenous

peroxi dase is quenched by treating the section with nethanol containing
0.3% H202 for 30 m nutes. Sections are blocked in 10% horse serum Primary
anti bodi es are used and incubated overnight at 4Cin the presence of 1%
horse serum All secondary biotinylated or fluorescein-, Texas Red-, and
AMCA- coupl ed anti bodi es, fluorochronmes, ABC-kit, and 3, 3'-di am nobenzi di ne
as chronogen for 10 peroxidase activity are from Vector Laboratories.

I ncubation with the secondary antibody is held at roomtenperature for 1
hour. Al washing steps (3 - 10 mnutes) and antibody dilution are
performed using phosphate-buffered saline (0.1 nol/L PBS, pH 7.4) or
Tris-buffered saline (0.01 nol/L Tris, 0.15 nol/L NaCl, pH 7.4). Incubation
with the ABC conplex and detection with 3,3 -di am nobenzidine is carried
out according to 15 the manufacturer's manual. Hemat oxylin counterstaining
is performed according to standard procedures. A mininmumof three m ce per
genotype, age, and sex is used for each determi nation (43). Preparation of
Brain Extracts 20 Brains are rapidly harvested over ice between 90 and 120
mn after the final injection and frozen to -80C. The right cerebral

hem sphere from each nouse i s weighed after freezing. Analysis of

hem sphere nass by medi an absol ute deviation allows us to exclude sanpl es
that are beyond 4 nedi an absol ute deviations fromthe rest of the set.
Cerebral hem spheres are honogeni zed, and cell |ysates containing whol e
protein are




25 prepared according to the manufacturer's instructions for enzymatic
assay kits (R& Systens, Inc.). In brief, the brain cortices are

honogeni zw0 20n/B@Bogl of | ow salt containing | x extract ipom/HPad@665(R&ED Ki t)
and incubated on ice for 10 min. The h@hogenates are then centrifuged at
13,000g for 15 mn at 4C. The protein concentration in each sanple is
estimated according to biuret-derived assay (Pierce). 30 Levels of APP,
A1340, and Al1342 are neasured by Western i mmunobl otti ng and sandwi ch ELI SA
techniques. In addition, activities of f%, and -secretases may be neasured
fromthe same extracts. WO 2011/ 054759PCT/ EP2010/ 066510 66 Assay of Levels
of Total APP in Muwuse Cerebral Cortex Extracts An equal -protein anount of
brain extracts is | oaded in each gﬁllﬂ' 30 Ihu per | ane per sanple. Each gel
contai ned ei ght treatments: controb'” &PII™7.5 ny/ kg dose; and drug 2 in
several doses. To minimze intra-gel variation, each gel contained three
sets of ahl chodi Rat UBMRkoGERAURS. FBLN 150D A FaRfRREIAWNE 2 Gldagntifpody.
Each blot I1s also probed with the ii-actin antibody for normalization to
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t hat of 1- %t%@%go sanple "control s" are | oaded in each gel/blot to test
for bl ot b ? F%'ation. Anal ysis of blots is perfornmed in two ways:
blot wise (n = 3), to test for gel to gel variation; and conmbined blots (n
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sane trend as the final analysis w n = or 10 does. Results of the

conbi ned pmaparsiis ade cpttans evitod dplauBs smndavised L IPSAl Fontabord rthaABlekd | 8As,
forebrain and.hindbrain AB.]evels are deternm ped j endently, 15 and the
o1 t act §r y B ionDY 2 Fadicr BiShp i Gulsd 1 Gl ARCHIERE JXi s bio0d i<
collected in EDTA-coated tubes after cardiac puncture. Blood sanples are
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argatroban, baclofen, cilostazol, cinacalcet, clopidogrel, dyphylline,

fenoldopam, leflunomide, mepacrine, methimazole, phenformin, prilocaine,
rifabutin, sulfisoxazole, tadalafil, terbinafine, cinnarizine, ciclopirox,
25 eplerenone, carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan,
erythrityl  tetranitrate, = methyclothiazide, risedronate,  enprofylline,
oxtriphylline, paramethadione, cefmenoxime, aprindine, ectomidate,
mitiglinide, benidipine, levosimendan,and zonisamide, or salts or prodrugs or
derivatives or sustained release formulations thereof, for use in the treatment

30 of Alzheimer’s disease or a related disorder.

8. A composition of claim 7 comprising at least one compound chosen from the
group consisting of aminocaproic acid, cinnarizine, ciclopirox, eplerenone,

carbenoxolone, sulodexide, carbamazine, amobarbital, cefotetan, erythrityl
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or prodrug(s) orar%atetl}oll)%%t i ﬂ\’/%kosfn’orCﬂsousgatzgg’jnec narcgﬁc gs eCl?%lgo rggt i%ﬁ?%lﬁnﬁf’her eof ,
in coppi nati on wkidldédanl, Eldfiincinide CORPLAIHNG, eldsmazde pmiédatn,dpolepaine,

consi sting of acanprosate, anl odi pi ne, argatroban, baclaofen, cilostazol,

ci nacal cet, cl opifadiel subiparazple ndadajadihol EBIING eCIMIBANEe, CIFIOPERY e,
met hi mazo le, p LN j L NE 1 fabut i f I al afil,
t er bi nafi ne andr%%grr\%g%ﬁ ¢ éi,%dc?% 8@%1 %s%de%{dgb?%g%ﬂ%%g%’ ‘or %égﬁt?{/act% fo\}éet S) or
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comprising at | RIS o CEh QSR8 (HPSB!Yr Gap B IRy of
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sul odexi de, carbamazi ne, anobarbital, cefotetan, erythrityl tetranitrate,
met hycl ot hi azi dearamaseasiansacefmeanpimst yprindiec, exnidagshpitighade, nghpinpadi one,
cef menoxi me, apr,indi n 1.dat i tiglinid eni dipine, .t i de, and
| evosi mendan, ortblrs%gdfntn %) S%ch%vggﬁxfe&g%)&grsélgk r:&:/g?(? ve%(j(gfogrdegﬁaé\’%@grned

rel eas@ fornul atsuadingd rtkeyeefrmulatioa@iaherasf, dn stinitfinaion! @&kt atolest csnrgpound
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bacl o fen, cil osPEPEINd chosepafredt thecgigp Fogpighing @f pisympioseie. raRARIBHam

| ef | unomi de, mep; g%og?;la,l iy ,Zo{gifostal%g?nf&ﬁmaﬁet P iib AGRL0E c{;}'ggnﬁgyé,i n,

sul fl soxazol e, ta , terbi'nafine and zoni sari de,” or~ salt
fenoldopam, leflunomide, mepacrine, methimazole, phenformin, prilocaine,

rifabutin, sulfisoxazole, tadalafil, terbinafine and zonisamide, or salt(s) or



WO 2011/ 054759PCT/ EP2010/ 066510 77 prodrug(s) or derivative(s) or sustained
rel ease formul ation(s) thereof, for sinultaneous, separate or sequenti al
adm ni st rai20mn/05d79 The conposition of any one of the pretraplng/oedsar s,
wherein said 5 conposition conprises B |east one of the foll ow ng drug
combi nations, the drugs in each conbination being for conbined, separate or
sequential adm nistration: phenformn and zoni sam de, phenform n and

acanprosat e, 10-Pf®¢fé§ﬁ°sbr0ﬁ1 deriapiaveésll 91 sekanest eclcasp Hfermplaton{py thergako ftapr oi ¢
aci d_, bacl of en ?ﬂ‘glbdn%?“ﬁ’s?k%%qg& se Q&q P m?sb U%ﬁer bi nafi ne, baclo fen and
P 2

sul fi soxazol e, and zof sam o fen and sul fi soxazol e,
bacl of en and | ef| unom de, am nocaproic aC| d and sul fi soxazol e,
anmi nocaproi ¢ ati Thansbniiskionabl nény e afi thocpRealify adlhithsan@hdretmoshigendan,
| evosi mendan and sul fisoxazol e, |evosinendan and terbinafine, zonisamde
and dyphyl i ne, composition comprises at least one of the following drug combinations, the
drugs in ecach combination being for combined, separate or sequential
administration:
- phenformin and zonisamide,
- phenformin and acamprosate,
10 - phenformin and sulfisoxazole,
- baclofen and aminocaproic acid,
- baclofen and levosimendan,
- baclofen and terbinafine,
- baclofen and sulfisoxazole,
15 - baclofen and zonisamide,
- baclofen and sulfisoxazole,
- baclofen and leflunomide,
- aminocaproic acid and sulfisoxazole,
- aminocaproic acid and terbinafine,
20 - aminocaproic acid and levosimendan,
- levosimendan and sulfisoxazole,
- levosimendan and terbinafine,
- zonisamide and dyphylline,
- zonisamide and prilocaine,
25 - zonisamide and sulfisoxazole,
- terbinafine and sulfisoxazole,
- terbinafine and mepacrine,
- acamprosate and terbinafine,
- terbinafine and rifabutin,
30 - phenformin and tadalafil,
- zonisamide and argatroban,
- phenformin and clopidogrel,
- acamprosate and cinacalcet,

- sulfisoxazole and cinacalcet,



zoni sam de and pril ocai ne, 25- zoni sam de and sul fi soxazole, terbinafine
and sul fi soxazole, terbinafine and nepacrine, acanprosate and
t er bi naf iwe,2o1ttsutzbnaf i ne and rifabutin, 30- phenform npamdkreadabeio |

zoni sam de and argatroban, phenform n7&nd cl opi dogrel, acanprosate and

ci nacal cet, sulfisoxazole and cinacalcet, WD 2011/054759PCT/ EP2010/066510
78 terbinafine and argatroban, baclofen and clopidogrel, terbinafine and
cl opi dogr el - terbinafine angaieatEpha@®e and ci nnari zi ne, 5- acanprosate and

ci nnari zi ne,_ I: I, de and ci cl opi rox, acanprosate and

ci cl opi r ox, baclofen anéiﬁcﬁﬂ@@%lzm e and anobarbital, zoni sam de and

anmobar bi t al ,- tdBinasiut bnd ospidopel,and cef ot et an,
- zonisamide and cinnarizine,
5 - acamprosate and cinnarizine,

- zonisamide and ciclopirox,
- acamprosate and ciclopirox,
- sulfisoxazole and amobarbital,
- zonisamide and amobarbital,

10 - sulfisoxazole and cefotetan,
- zonisamide and cefotetan,
- acamprosate and erythrityl tetranitrate,
- zonisamide and erythrityl tetranitrate,
- sulfisoxazole and erythrityl tetranitrate,

15 - mitiglinide or levosimendan and erythrityl tetranitrate,
- mitiglinide or levosimendan and zonisamide,

- mitiglinide or levosimendan and terbinafine.

12. The composition of claim 11, comprising at least one of the following drug
20 combinations, the drugs in each combination being for combined, separate or
sequential administration:

- baclofen and aminocaproic acid,

- baclofen and levosimendan,

- aminocaproic acid and sulfisoxazole,
25 - aminocaproic acid and terbinafine,

- aminocaproic acid and levosimendan,

- levosimendan and sulfisoxazole, or

- levosimendan and terbinafine.

30  13. The composition of anyone of the preceding claims further comprising at least one
drug selected from an inhibitor ABAT, (preferably, vigabatrin), and/or an inhibitor
ABLI1 (preferably imatinib), and/or an inhibitor of ACAT (preferably, hesperetin),
and/or a modulator of ADCY2 (preferably, vidarabine), and/or a modulator of
adenosine ADORAI1/2A/3 receptors (preferably selected from clofarabine and



zoni sam de and cef ot et an, acanprosate and erythrityl tetranitrate,
zoni sam de and erythrityl tetranitrate, sul fi soxazol e and

eryt hri t wotetwemisbr ate, 15- mitiglinide or |evosi nendamrcamp2@ntdsnotyl
tetranitrate, mtiglinide or |evosineifdan and zoni sam de, mtiglinide or
| evosi nendan and terbinafine. 12. The conposition of claim11,

conprising at | east one of the follomﬁng‘drug 20conbi nations, the drugs in
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bacl of en 1 NO: . Oi L. I 1 evasi ] aproic
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| evosi mendan and terbinafine. 3013. The conposjtion_of apyone of_ the

pr ecedi ngg%tPaal}lﬁ’éle’f Bitalirep! ABNPBRCEPIY: 519340@&& in WétoapﬁgAIs@Xé@?e@r fF8han

i nhi bi g or ARG AR BfRIARYam¥id2RAS Mhdldpro ?,/ d/@Nard MUiBikdrO5r ABIPIA |
(preferably 1matinib), "and/ or an inhibitor of ACAT (preferably,

hesper et i (Prefeaabtly, aeslanasoidudndtoonepodzo ADCOYRl/ rpmefcav atbt 91 antogagglpme&yrabland/ or a

nodul at or , of .adenosj ne A 1/ recept.or refer | ect ed, from
P of ar oot HEhaRE oD S AR RSB B o Son By hiR) BrdBr STl or
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propericiazi ne, methotrineprazi ne, mephenterm ne and dipivefrin), and/or a
nmodul at or ca¢itand.e pdeigiiel, AbRBoriecepd.odthydptedhastarsily clretoant eetidrewim acid,

guanet hi di n bet hani di.ne,..bitolterol and progcaterol.) r_.an.iahibitor
of AL s/ W3 ARRLEUPE ] SRS Ping BERGAGT B0 cofM TRl ccor).
and/ or an(prefatddiyt, Obprafdidt)P ahdbr (pr ebeiilakl yof desian@sifeabigndelosedr aa3al €) ,
and/ or an activator of autophagy (preferably, trehal ose), and/or an

i nhi bi t or cernitiing ape benzbrepirgne rré@(ﬁ@rz% Fhamiged)chapgiem grrefsrabbasaleatest from

SRS P AL SRS LM iy

el cat oni ngeladt¢difromi qyclpemtplate, oxyphencyclimine, trospium and isoflurophate), and/or an
15  antagonist of nicotinic acetylcholine CHRNA receptors, which is not able to cross
blood-brain-barrier  (preferably  selected from  pancuronium, pipecuronium,
rapacuronium, rocuronium, succinylcholine, vecuronium, atracurium, cisatracurium,
doxacurium, mecamylamine, metocurine, mivacurium and neomycin), and/or an
inhibitor of CNGB3 (preferably, amiloride), and/or a modulator of CYSLTRI1/2,

20 PTGERI1, PTGFR and TBXA2R cicosanoid receptors (preferably selected from
travoprost, montelukast, cinalukast, amlexanox, carboprost tromethamine, bimatoprost

and ridogrel), and/or an inhibitor of DHFR (preferably, pyrimethamine and
triamterene), and/or a modulator of dopamine DRD?2 receptor (preferably selected from
dihydroergotamine and cabergoline), and/or an agonist of dopamine receptor DRDS5

25  (preferably, fenoldopam), and/or an inhibitor of EDNRA (preferably selected from
sulfamethoxazole and gentamicin), and/or a modulator of ENPP2 (autotaxin)
(preferably, L-histidine), and/or an inhibitor of ERBB2 (preferably, lapatinib), and/or a
modulator of F2 thrombin (preferably selected from sulodexide, ximelagatran, warfarin,
phenprocoumon, enoxaparin, ardeparin, fondaparinux, latamoxef, bacitracin, ticlopidine

30 and erdosteine), and/or an inhibitor of FDPS (preferably, alendronate), and/or a
modulator of GABRA2 (preferably selected from phenobarbital, methohexital,
cefotiam, clomethiazole, thiopental, lubiprostone and aztreonam), and/or an antagonist

of GRIK1 (preferably, topiramate), and/or a modulator of GSK3B activity (preferably

selected from albuterol and metaraminol), and/or a modulator of HIF1A signalling
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sel ected from becapl erm n, streptonycin, del phinidin, cyanidin and
funaglllln) and/or a nDduIator of PLA2 (preferably selected fromniflumc

T o . . Y 1 A



14. The conposition of any one of the preceding clains, which conprises a
phar maceutical ly acceptable carrier or excipient. 3015. The conposition of
any one olotbha/piseedi ng cl ai ms, wherein said conpositi eoTiEP2&0m66316t er ed
repeatedly to the subject. WD 2011/ 05759PCT/ EP2010/ 066510 82 synapse
function and angi ogenesis and cellul ar stress response and sel ecting

candi date drug(s) that anellorate(s) synapse function, attenuate %

angi ogeni endgisi andulatororf BRMRR@uafeieblys jcosaent) and/at # astuf aé%rpzfn%éA §17. A

met hod of (ﬂ%i%ga r%@lﬁ@t&ﬁ%@' Ehc%r f o G bPﬁRﬁbzlh@k&?nr%bﬁa REPFoll 2

rel ated di'sor nprising preparing a co Ion of a drug
t hat noduhatopsussidaapsegifyuerat amhpamdlcaokj; zugl/drrmt inhibitenoBPEB1 Buigpyrc fegehty,C

dysregul atjon and a drug that dul ates ¢ tre espon f or
si mul t aneBlrongtelar adéorgra s BipduRHAry) Of acﬁ#&? R; eé@%g’ Wgﬁcéﬁ‘éit frmneed
thereof. %ﬁoﬂtﬁahd@n@?t hgﬂr&hlotrétﬁﬁatzid@g Aélé&%b e S dl'yﬁl% in@f anarté?[hfélﬁd

di sorder, the method nprising simnul taneously separately or sequentially
adm ni st eninplgottiocia Bs ubfakesin, icephadedind ecfeofxime,dhcgxadién), mndiok amm;iukaymaps e

function a Iates | ogenesi s and a dulates
colt - stretb BERAME (Rt BB bidiin o REa gk ap b AR, BB 2 5
mammal i ancl%dﬁhbl@%préf@raﬁgﬁdfoﬁﬁ}{%h%ﬁn) taln8/o B4 @hi GRS bf NINYI 22dM(Prefdr£91y,Ng t O
sai d subject an effective amount of ami nocaproic acid or |evosi nendan,

salt(s), pvoetewgdcspndgenn idilitos 8§ PLEOPAL (prchirally, tiagiabiask ahdpny maxduutﬂmrs)
ther e?(; of SLCY9A1 (preferably, buclizine), and/or an inhibitor of SRDS5SA1 (preferably,

dutasteride), and/or an antagonist of TACRI (preferably selected from aprepitant and
vapreotide), and/or a modulator of TGFB signalling (preferably, aliskiren), and/or a
modulator of THRA/B (preferably selected from liothyronine), and/or an inhibitor of
TOP2A (preferably, lucanthone), and/or a modulator of TSPO (preferably selected from
15  flunitrazepam and temazepam), and/or a modulator of VDAC1 (preferably,
dihydroxyaluminium), and/or an inhibitor of VEGFR1 (preferably, sunitinib), and/or a
modulator of vitamin K metabolism (preferably selected cefmetazole, cefamandole and
cefoperazone), and/or an inhibitor of VMAT (preferably selected from tetrabenazine,
deserpidine and nitisinone), and/or an inhibitor of voltage gated calcium channels
20 (CACNA) (preferably selected from lercanidipine, pregabalin, mibefradil, aranidipine,
bamidipine, bencyclane, bepridil, clentiazem, efonidipine, elgodipine, ectafenone,
fendiline, flunarizine, gallopamil, isradipine, lacidipine, lidoflazine, lomerizine,
manidipine, nicardipine, nilvadipine, nimodipine, nisoldipine, nitrendipine, perhexiline,
prenylamine, semotiadil and terodiline), and/or an inhibitor of YES1, SRC and EPHA3
25  (preferably, dasatinib).

14. The composition of any one of the preceding claims, which comprises a

pharmaceutically acceptable carrier or excipient.

30 15. The composition of any one of the preceding claims, wherein said composition is

administered repeatedly to the subject.

16. A method of producing drug(s) for treating Alzheimer’s discase or a related

disorder, the method comprising a step of testing candidate drug(s) for activity on
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synapse function and angiogenesis and cellular stress response and selecting candidate
drug(s) that ameliorate(s) synapse function, attenuate(s) angiogenic dysregulation and

modulate(s) cellular stress response.

17. A method of producing a composition for treating Alzheimer’s disease or a related
disorder, the method comprising preparing a combination of a drug that modulates
synapse function and a drug that attenuates angiogenic dysregulation and a drug that
modulates cell stress response, for simultancous, separate or sequential administration

to a subject in need thereof.

18. A method of treating Alzheimer’s disease or a related disorder, the method
comprising simultaneously, separately or sequentially administering to a subject in need
thereof a drug that modulates synapse function and a drug that modulates angiogenesis

and a drug that modulates cell stress response.

19. A method of treating Alzheimer’s disease in a mammalian subject in need thereof,
the method comprising administering to said subject an effective amount of
aminocaproic acid or levosimendan, salt(s), prodrug(s), derivative(s) or sustained

release formulation(s) thereof.



