111111111211111111212212121111111212121111111 *159159* TREATI NG PSYCHOLOG CAL
CONDI TI ONS USI NG MUSCARI NI C RECEPTOR ML ANTAGONI STS CRCBS—’RﬁfEﬁEN’C“E‘ TO
: RELATED APPLI CATI ONS 5100011 Thi s application clains th U S.
Provi si onal Application No. 60/805,066, filed June 16, mmww

. Provisional Application No. 60/829, 225, filed Cctober 1 :

"di'scl osures of both of which are hereby incorporated herernby

STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER FEDERALLY SPC]\ISCRED
RESEARCH AND DEVELOPMENT 10 100021 NOT APPLI CABLE FI ELD OF THE | NVENTI ON
100031 The pr eseREAYENG BSYCHQLEGICALHEONDIEIINS USINSSychol ogi cal

di sorders, includin r I LN strati selective M

muscari ni ¢ recept orﬂ(&%ﬁﬁﬁ@ggﬁ%ﬁ%@ ‘%&Irﬁgf‘]‘eﬁaﬁiﬁati on with an

ant i depressant. 15BACKGROUND OF THE | NVENTI ON 100041 The neurotransmtter
acetylcholine (ACh) interacts with two types of receptors in effector cell
menbr anes: nicoti ni €RESREBERENGRTORRELAREDM EMLEACATHINS- gat ed i on

channel s, and nuscarinic receptors (mMAChR), which are G protein-coupled
receptors. In manmals five subt of MAChR, designated M to Mb, have
beon | doniIpLaTRE o RBAIF HE A8 U DB Bre (WP PENs GURE5 9. bot b ¢ he
ce gt ral antleqyQhéd IBhﬁTOﬁbn&EJSVE’dﬁ&Sr)éSAﬁﬂﬁatloﬁﬁot wle%zlzfj yﬁlédhg:tcg)eﬂ’ HDIGDE, cor E) ex

and synpat heti.c carinic effects. nediat M R have been
T udt e | gy B SpoNp RIS BT E TEAPEGEIPEES AT Hr o ecant !y by
t he devel opnent of M R-null mice. 100051 Although no currently known mAChR .
ant agoni sts di Spk?XTWT“A§T§QiI@;ﬁT‘SV1“(§ YINVERTRONSSIATH Q]HBEEC&I’I nic receptor

subtype, the dru Irenzepl ne and tel enzepi ne exhi bit relative

19
affinity for EH RéM»YtSH’é}W@ BESEAREHAND HESELARMERT ect i ve.

Pi r enzgpi f‘[ﬁosz Mﬁ@1¢A§@ peptic ul cer disease in Europe, Japan and
Canada. Tel enzepine has been tested 1 1111 111F1101 11111 0111 1111 [IIt

*@00002% in clinical trialspie@h dPenFANEENIHONAti on. At therapeutic doses,
they noderately reduce gastric acid and pepsin secretion w thout inhibiting

snooth nmuscle activity as do non-sel ecti ve mAChR ant agoni sts. [0006] There
are sever aDO(Bi n&ke Msemh\dmﬁmeelsteggGsttnieatguemttoﬁpsybm)dngldaﬂi@uhtsymeluding/ be

Sinvol ved B Sl AnASREchS e Ol dBRNG 3Ly Gl SOLACHT AT AN Shae D rect
i njection of plrenzeplne fqne nucl eus  accunb i ffe"Pof'ebrai n of
rats resul@MOMIWMne@%dntmme tinme in the Porsolt swimtest (see,
Chau, D.T., et al., Neuroscience, 2001, vol. 104, no. 3, pp. 791-8), a

commonlireasur e of anti deBACKGROUND OFTHE INVENTION nice al so

[0004] The neurotransmitter acetylcholine (ACh) interacts with two types of receptors in
effector cell membranes: nicotinic receptors (InAChR), which are ligand-gated ion channels,
and muscarinic receptors (mAChR), which are G protein-coupled receptors. In mammals
five subtypes of mAChR, designated M_; to M, have been identified. The M, muscarinic

20 receptor (M R) is found in both the central and peripheral nervous systems, particularly the
cerebral cortex and sympathetic ganglia. The muscarinic effects mediated by MR have been
studied largely by use of M R-selective antagoﬁists and, more recently, by the development
of M;R-null mice.

[0005] Although no currently known mAChR antagonists display absolute selectivity for a
25  single muscarinic receptor subtype, the drugs pirenzepine and telenzepine exhibit high
relative affinity for MR and are therefore often considered M,R-selective. Pirenzepine is

used to treat peptic ulcer disease in Europe, Japan and Canada. Telenzepine has been tested

llIIIlIllI‘|II|||II1l|||l||||||||||||II|
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. di,splayed increased swming tinme in the Porsolt swmtest, as well as
i'ncreased social 10contacts in a social interaction test (see, M yakawa,
-T., etal., J. Neurosci., 2001, vol. 21, no. 14, pp. 5239-50). [0007] Wile
pi renzepi ne and tel enzepine are structurally simlar to tricyclic _
.antidepressants such-as inipranine, they are not known to have psychotropic .
effects when taken orally for the treatnent of peptic ulcer disease. In  ~
addition, in earlier studies of mce 15and rats, pirenzepine adninistered
syst em can ¢lipicphiipls frths saps whicationy APBHARGUEE deseeficy groderpiglygeduppgpsyic 7. |

Skuza, Gaeid 2Rbepsik Secrefon witRlut inibitRh 8h &6 Phscld AV as dd Béhlseleé@le 31, PP.
615-26). The lack of such effects can be explained by the observation that
pi r enzepiHECRoLpBES-exhi bit significant penetration of the bl ood-brain
barrier in various species, including rodents and humans (sée, Hammer, R,
Koss, F.\W0065cZhte arg sevezgblines afviderse sugestiypthat thg Y48 subpype maybe no. 20 57, pp.
1-6; Byr 0RaRHRE in derthin aspllts Hdeprestive PRAUEBEGR anxieXP DirkA§fjeotion 893, Vol . 267, no.
1, pp. 16-24). It is fpor that reason that the above-nentioned study of the
ef fect offirgiZeRIRlS thenucliut aremispsia the fesgprinod gats tegulted ipdeFredpddect i nj ection of
the drug sivithBink Bfe M BE Porfdit W6 tesPRde@has; DITORPA] NEhesRneXREtISVA 10ged for new
and effective nedications for the treatnent of psychol ogi cal

condi t i o8, 3, PrcPlrdh Agoept Beasts AT antidepressaabashivity: N &npyloRicadlet esses this and
250t her npgised iRREEE SSEHYMNBYinfein hERokMVENEI &R af QOO indhBedogigent i nventi on

provi des nethods for treating various psychol ogical disorders, including
depr e¥si GANtagss in ayega iteragtey testdigenYlyplavan 7%Ia’('*n’gfy%%iﬁt"i%?glal"?l'%}’F‘écti ve
30anount jaf ppORB9G).MOr e nuscarinic ML receptor (MR-sel ective) antagonists.
In practicing the present nethods, the one or nore MR-selective

ant agoni gbgo7f aHIe pRe g 8 Rz dpire RRUuc@bINeEmNAas FRG@0gi cal agents or in
conbi nation_w th ot her pharnaco ogi cal agents, for_ exaj one or nore

) , npl e,
ant i depr S84dERTESSARIE PFHch 2% ¥PaRyarying, they 4B nOL kAP QAT gBIPLOPC BT OY A cor dingl y,
in a firsikeAsREIor tHehRatRieRDE Pptit B¥EHiseDB. T aYiti6he $n MRlidR ad&ied @miéd eat i ng- one
or nore psychol ogical conditions or disorders by system cally adm nistering
to an'%i rfd Wsdﬂ‘éﬂnz‘?pweﬁg’@lﬁ”sfeﬁ%irsé%‘fmléallﬁﬁ@&gﬁﬁaﬂ’ﬂtééi tf%avé‘?’?l(f@??t?/éeaanount of one
or mﬁrle sanlge;ls;tzi,\ssauzM &®; saﬂhﬁ@,tﬂ.,vm.aznﬁagag&gatmarmm Be,blysl.ehgp.(me-zer. m)[1 e ‘
psychol ogj.c conditjons are treate 11] I.n a rel at aspect, the
P Eventi onmih S HIR GabeRaP RS o PSR Sy AT it
condi t i onggniffcad ipsirat@nsf by bddrbnintagter ingvatiousapeciendhohidingabddnts anéed t her eof a
t her apeut.i cal | fectiye a t of nbi nati,op o or re
KR- sel ect“WénsafKetea RS g Ifﬁ%ﬁ%adr‘fga" r %rﬁ%is"eoeé{’ﬁfoll'd‘guﬁ Ie’slgzéra\tv g 3){?%&. than a
MLR- sEl ec7i pre 1-#nBagorr,STP., enkisvebherndvel. e Toer., 1893 ved s360 hal. bgipcEd-243.ondi ti ons
are treatde LO0RElon ik A0S STROMAER Lna P RRLENRLOGL SR s e dar TS an
affective disorder. 'I'n one enbodi ment, “the psychol ogical condition is
depr essi Gmwim kast wihieedatidocdinjenting of thddrupmyocthobraigiof ekt apmmathi t i on is sel ected from
the group consisting of depressi.on, anxiety, social 15anxiety disorder,
agor apholpens] ohses sxistea satfurinsw wel diestoredexdicatjpms for theandarmientof st r ess di sor der,

psychological conditions, including depression. The present invention addresses this and

25 other needs.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention provides methods for treating various psychological
disorders, including depression, by systemically administering a therapeutically effective
30 amount of one or more muscarinic M1 receptor (M;R-selective) antagonists. In practicing

the present methods, the one or more M;R-selective antagonists can'be administered without



body dysnor phic disorder, prenenstrual dysphoric disorder, and substance
dbuse-and/ or dependence.  [0013] In another aspect, the |nvent|on prOV|des
-phar maceuti cal conpositi.ons conprising a mxture of t herapeutically
effective anmounts of one or nore MR-sel ective antagoni sts and 20one or
_nore anti depressants ot her than a M R-sel ective antagoni st. [0014] In

anot her aspect, the invention provides kits conprising a m xture of
therapeutically effective anounts of one or nore MR-sel ective antagonists
and one ortharphamanidigtdepressam embinaten vittastha pMrRaspddgiel dgemts, dott agoni st .
100151 WADAL@URE G ihéte bilRcSHROM GRA tn h W RGBHELNE Blaiif e MELhOUS, and for

t he 25pharnmaceuti cal conpositions an in one odi nment, the one or
nore MR-s tiv e r ting of

o1 v enzop; et A¢EprBRbPHRRE! Sokd (E-RERGMMRTANG ALAUR GARBLE, T3 P
M R-sel emwemawm&gbdpscal pcmdttlehwﬁ@pudpreb(f pytvendally simigistemptbeal isoner). In
one e L.V&n e@fmqj 103 ol dr GIRAERIAR e MPR10016] 1N
one e;% g?’%&ﬁ% “J%gd%&%ﬁhﬁ%t %&?e eclnlﬁ)&%toa%t a(gonl Sts grree adm ni stered
wi t hout asebetwmdtagﬂmaﬁtsnumbdghwp orezg@rnpsychcflmm?fonﬁwow tegrisddi ment, the one
or nore MR-selective antagonists is adm nistered in conbination W|th or
conmbi ned BPtLh dmereatedrasmeet, tia irivartion exyisat metheds éor trepiing oae MMRrsel ecti ve
antagoni s [=Tenal t s sleqied.fromthe

gr oup conﬁ S?'Chton)ﬁga% a g'g lre@t ?‘5@5@29@{% osl#iijlﬁgioga&g ] a?]rrllﬁll %ﬂﬁ 6?&8 SSRI') and a
sel ect i vethgepe@tl@aﬂy pifestiyceqmionelsi e icprebisation pf ek or mﬁmI\buRt&g}eet(\@mPgomsmo181 I n
one eF@O% Qé orﬁé?@arﬁlﬁéﬂrg%fsmﬁmgnéﬁi Rsaeiive adtdgoﬁmewﬁem@qmem%n the SSRI
is selecte rom the group consisting of citalopram escital opram

f1 uoxet i neorePhyshdInaied praditipegrarsidicle and sertraline. In one enbodi ment, the
SSRI is selected fromthe group consisting of citalopram sertraline,

par oxet i ni@912ndn prasmbedimeet, the psyoiaeical disapire isenisBemtiviedisordarhte oapt i depr essant
IS a SNRI g pn%fem%mmw@&ﬁ conlilien §N%re§s§nSﬁ'&@%ﬁﬁodﬁrﬁ&mtﬂehe group

consi sting m I naci’pran, m rtazapi ne, venlafaxine, dul oxetine
desvenl af msﬁh@@g&ﬁl&oﬂlww sehcisd fompihe mpnpenpyinaeifierrersing. MR fosia) enl af axi ne.

1002045 Ef fixRcdiQr, hEsthihbiia @BSksdee-AahENVE GistMidr R rdumalchradisdiast r at i on of
the one or nore M R-sel ective antagoni sts. Co-adm nistered active agents,

i ncl udi ngboshidymamhicisordes pregeagimalSiypRboT gdisasders 4pd RibgigRce abse PO  hout t i med
adm ni str@gpbﬂ@nceloozll I n one enbodi nent, the one or nore M R-sel ective
antagonists is tel enzepine (racemic or an optical isoner) and the one or

nore ant i @epsjess antiser Qsﬁatterthet]haéﬁuaq Mxﬁde@@h@ﬁsée\a&aﬁm@ggmrﬁtcorh;ﬁqsfnlguoxetl ne
(racem c or an ogtl cal jsoner) In one epbodi ment, the o e or nore

M R- sel eclp#ge o %@Ghti‘cé]tbéeffeg“teé‘m?ﬁ’?% 1908 0BT XEBRFIECISF 20470BISERRAI | somer)

and the og® & mofdhBdepRidafte plheIpantM, Rodeltetivetah@porast M R- sel ecti ve ant agoni st
‘i's fluvoxam ne. 10023] In one enbodi nent, the one or nore MLR-sel ective

ant agoni sfo814)s lh&h&&z@@kdﬁeheﬁha@em}ﬁo«anesans@atﬁn@:againsmrfebf) and the one or
nore anti depres ot her thagfa MlR— Leve ant agoni 3{) is sertraline or

s
its S enaﬁ?‘iahfﬁ‘ﬁ?a%yz FhYe Fpgunis ’lﬁ’d’?ﬁ‘f’re “RYF50%e anc PRESTIRE® or nore

MLR- sel eC&dtMQaréhEﬁn&gﬂmslﬁ:saM$Riseécﬁnczmmgaﬁst(racem c or an optical isoner) and
the one or nore antidepressants other than a MR-sel ective antagonist is

cital opr amo{s)r wakickal aphé@dbodiments for carrying out the methods, and for the
25  pharmaceutical compositions and kits, in one embodiment, the one or more M,R-selective
antagonists is selected from the group consisting of pirenzepine, telenzepine, and
combinations thereof. In one embodiment, the M;R-selective antagonist is telenzepine
(racemic or an optical isomer). In one embodiment, the M;R-selective antagonist is

pirenzepine.

30 |0016] In one embodiment, the one or more M R-selective antagonists are administered

without a second pharmacological agent.



 t el enzepPifitaloPAResH R

100251, I n one enbodi ment, the one or nore M R-sel ective antagonists is
t'el enzepi ne (racemc or an optical isoner) and the one or nore :
-antidepressants other than a M R-sel ective 30antagoni st is paroxetine.
[ 0026] In one enbodi nent, the one or nore MR-sel ective antagonists is
_telenzepine (racemc or an optical isoner) and the one or nore :
antidepressants .other than a M R-sel ective antagonist is venlafaxine
(racem cpog17]ann 0 indldinkeh MRIohe of 68 ¥4, RlsBle@Ve aBdaRisiEinini§tlied pne or nore
MLR- sel ective antagoni sts is._telenzepine (racemc or an optical isoner) and
the one SFMURGHEN WiKF PrrepPRed Wb anermore anfdepressagisRinepant MR sdefi¥goni st i s
desvenl ajragomier. 1 l&Q?e&]bo@iﬁae@mme enttiopte ¥R s selefled ﬁ@ft}férgrd'ﬁﬁrciﬁlsmgétﬁﬁ' ective
antagoni sts . is tel enzepine (rac or an optical .isonmer) and the one or
more ant f%%bY%‘é’&’ﬂt“sre‘S{%ﬂ%ﬂm‘ﬁ%%?sgkblaﬁg 8 EYEBYT SRR BETHEBENCs dul oxet i ne.
10[ 0029] rebprakenenigirdp SNRMENt , the one or nore MLR-sel ective antagonists is
tel enzepine (racemc or an optical isoner) and the one or nore
ant i depr gRsg§ntia ofé Gfdodinial] R MiddpRelafGt i YSRIAM &GQRRILEdimES, BE BSiiani ne.
100301 In_one _enbodi nent, the gne or nore M R-sel ective antagonists is
t el enzepifstef fIREdhs gowy Coaﬂs%‘ﬁt"??%l‘_’?fagb fstalonrm. fuqzetigpdluyoxamyice
ant i depr gg&atbsan@sifblideN#on eMbRtGek a8t SV iderileagoRitsierop Bhdisfiagi pran.
[0031] In_one enbodi tIr,ent, t he ong or nore MR-sel ective antagonists is

: _ ligs. PR*pei2BA N Wifer ) -and the one or nore
ant i depressants other than a MR-s€el ective antagoni st is mrtazapine.
[00329 | HWO¥He lapBoemyadinent theantidraresiantin eNRA- R0 evq arbefipentathe SYBhISst s i s
t el enzepidiRied GomARECHLE @hsidhg OPiiiflprins HiREIpiRNEnfaRRine/WR10RE:NRDT €
antidepressants other than a MLR-sel ective antagoni st is bupropion. [0033]
In a rel deeenlafynecpd sibyeaming dp presmbefigisniy e SYBL Byeratrxdpe: pr eparing or use of
a nedi canent for treating one or nore psychol ogical conditions, the
medi canmeM02@onklarasiongreals e Renshieysd arithgutdinred admipistratiop ghthe e GMO™r nor e
M R- sel eff,R%E8eANE RGN SES Co-bRRinfIRAMIGRAR et GRNAAR bitReekdsMtabig® contain one
or nore anti dgt%r essants other than_a M R-selective antagonist. The :

embod? meAo¥ids ghficacipys rRsgliseiheptimef @dminisHliogr | ped herein. [0034] In .sone
enbodi ments, the nmethods and conpositions of the invention conprise the
conbi nat [%AY dr opherbedErnb iecar opeR M Reelective pripeoRistsds tllenzeping ome

enbodi MeRh&mid &¥8n BREAOESHR Md @RTRO S thbe Q&id@ﬁﬁresls!ﬂﬁs AtheY @fah b M RGER&I vt
essentially of the conbinations of pharmacol ogi cal 30agents set forth

herei n. atgeriR) iTflenstinelfeenis omMePPtigd! JemgRy chol ogi cal di sorder” or

"psychol ogi cal condition" interchangeably refer to a disorder of thought or
enoti on W2H dinoae erabodirent e e &5 HOTE VAR -seledtiye prtagoRisk ifFleRagpint on in a
persep’ s hdinidkidrRf optt@Ekdng) andBRIBe oRbe aRtideprbdarktCothS hih 8 M R-LlebifkS. A
psychol ogi cal  5di sorder or condition can manifest as inappropriate or

unpr ovok &HageRistie 88yosARINGf anger, sadness, fear, anxiety, or other .

soci opat hi c behaviors, for exanple. Exenplified categories of psychol ogi cal
di sor der ¥023c| ln@ae ephadiesint: thejone PLners YIRSFIERLE pPYtacodiss of igepzspinanxi et y

di sor der gacemRdiah biiatb @R AR $he onBBUh &€ aRRBHEQIn: ABL BL L 31, RSERSHVaNce

abuse/ dependence disorders, attention deficit/hyperactivity disorders,

eati ng dpy#godietis sertigbipe Ak S-eneaEIRrerlofind sexual ~ 10dysfunctions. Exenplified
psychol ogi cal conditions treatable by the present nethods and- conpositions
i ncl dde, [04Ihdatons srvadiarang the oie prraers MR selsetive aptgeonistsas talenzsping et y di sor der,
agor apho b @miOh 98 85t HEisHRIPAb Hle\bhe B RO AR1deprBQas dih A WIRE MRSER&RS di sor der,
body dysnorphic disorder, prenenstrual dysphoric disorder and substance

abuse/ depéa9BiscE CitapAshOr syitdlepram).

[0625] In one embodiment, the one or more M;R-selective antagonists is telenzepine
(racemic or an optical isomer) and the one or more antidepressants other than a M;R-selective

.30  antagonist is paroxetine.



'di.sord_ers are described, for exanple, in Halgin and Wi tbo'ur ne, Abnor mal
Psychel ogy: 15 inical Perspectives On Psychol ogi cal Disorders, 4th

- -Edition, 2005, McGawHi |l College; Barlow and Antony, Handbook of

Assessnent and Treatment Planning for Psychol ogi cal Disorders, 2002,
‘Quilford Press; daridge and Davis, Personality and Psychol ogi cal

Di sorders, 2003, Oxford Univ Pr; and Cinical Handbook of Psychol ogi cal
Di sorders: A Step-by-Step Treatnent Manual, Barlow, Ed., 2001, Quilford _
Press. Diagnostic criterja for 20 recogni zedfth ychol O%I caI di sorders can be

made with f&8 eH’c‘é‘eF’Bb‘t‘i‘rﬁﬁ’&‘rdget‘i“E oEmore Sl RSt e AP a4RITEA C5TeeNBRt al -

D| sorders (&Mt M; an%@@&l nsAﬁm andae dns yiﬂrhbrahﬁtidépréﬁmtﬁdr kmanh M, RQOIB& 1 ve The 't erm .

-"affective di sorder” ‘Hﬁfe to. an¥7 sagrder of nood. Affective disorders . -
‘i ncl ude defPBEYTHR, Aiiae F‘&SP& WPIED YR seasonal affective di sorder.

anxi ety, pa See, r exa | e, Kk ndbook of Affectlve Di sorders'
15052° VonodMF e e crRaBamgbsrt TR KR i ARSI OI - FEHEPEC t o o

clinicals syﬂderrﬂaar MmpGiabis@ndr) Midithe dnk sr mere aptidepreIBA Ot thah a M R-saledtivesee, for
exanpl e, @nostl o an tat| stical Manual of Mental Disorders, Fourth
Edition, g‘ﬁésvisfﬁyﬁ“fﬁ%ﬂﬁ | V-TR] ; Arreri can Psychi atri c Associ ation, 2000;

- American P i ¢ Pub).ishi Inc ton, t ons. of
depr essi onﬁ%ﬁgl ifb“eﬁﬁ‘ Jéf?‘a’t rﬁ}g’ft‘mf Fﬁ“’?rga’l bvf’g?tg%o@ Flss’ (§¥ERES feelings of
pessi m sm (d:eanabxran opee 1snga)ﬂfdtﬂsbainpbmsraeamppres%mg‘amrmgs MiR-selective -
wor t hl essness hanges 1 n noods, agitation, irritability, restlessness,
| oss of | ntag?%osf’fs lgr E’f‘elﬁgure in activities once enjoyed, thoughts of death
or suicj |ty 0,.concentrate or deci si ons, nental slowness,
Pat§ guo S GaRiR e kb a iEin PhRaR MR e dHg Sl yBE e pet |t o or
over eat i ng,(raa@hig bi anl o(pﬁ&] Bomapirghlic @abnmorpeitilepitanits dinadac hesRatledivgest i ve
di sorders, gron pai n and abnormal hornonal circadian rhythns. 10038]
The term" £l §?“ésﬁ%?é 4&¥UA%ence” is used in accordance with its conmmonly

under st ood y se of ski For. exanpl e,. a clinical

di agnosi s dg(%%g §’E’£1‘H‘%Be"&é]be‘??88¥1‘38"e I\’a‘i{(:SSV&‘ivﬁdmf’%?nisﬁés tFIﬁTZSP'H%lt i onal

Cl assifi cat(ra@dsmlobr doi peiend Bemerpaidithesshe bhabre ahridepresantiamhee thah a MIR-stlettivewi ng
must hay, begn exper. enced or exhibited by the individual at sone tine
during the *BPEAS m”m‘ aF*™ (1) difficulties in control | i ng subst ance-t aki ng

behavi or i i S..on termn (2) a strong
desire or Q@?{@L"‘@%Oﬂ&% BRT s o h R A BB PR s bishEpese) v

negl ect of (edcénsic nedni opacaplseraaardzhaine onteneestideprosaataker dfan 4 31,Rsylehivact | ve
subst ance us i.ncreased anount of time necessary to obtain or take the

subst ance orggomméséndv%zrapflr omits effects; (4) persisti ng vvlth subst ance use

gfgf'ets?cg'ngequg";{d&%%ﬁ]bgilmenﬁ@e Ik oprg;&%f ‘R ﬁef%'f}?vg%{ﬁ%)ms% nset relﬁei:)‘éﬁl [“ﬁ\?g
functi o2 ngracémhi} oean cppgent soroér) arxdlthaercmnoemorsumideprhaants gilber éms e Boslegivef t he

psychoacti v e required in order to achieve effects .
15ori gi nal Iagtag%g%h%g’%%lggl ower doses; (6) a physiological wthdrawal state

when subst u € en reduced vi dence b t he
characteri 3? ‘I%(?] w?%ﬁ?ge\(/j\a?%éytﬁ%lrném%? Brm? %ergegh g8 f&aﬁr BPT US 8fyaof t he sane -
(or a- clos eht;dlqambratﬁm)eatmabm ermece poiythelagivel qonmm,ltmm@ﬁcamemtlcemmmgg ar
avoiding w F di ce abuse
can be f oun{"j’gzﬂ)fe e;f%%fe%%nm Oﬁ&}e%?@s%epg%f’ %fercﬂg\%gn q?’?’f)s nlaTFQﬁn ?aﬁ{ ﬁt?e on
Drug Abfse meﬂatalsg@mtdaomdnmgmﬂntld_@mmw@eruh@d Me&-sleptive” adni ni st eri ng”
means oral oipfig ﬁmﬂ%a‘ﬁnmg o fhe naqfarnénﬂr@a;ae%b@@haeﬁuppos' tory, t opi cal

contact, intravenous , I ntraperitoneal p"), itntranuscular ("in),
| nt ral est oNghay | i &R %ﬁl% lngméug%meau%o&paﬁmhs AU et Jn%B}n%%e el the
i mpl antation o w—re easé device e a mni-osnotic

subj ect . Aonmnhmsttqnaﬂf rbarmagolpgrcah pgents éﬁnf@hgﬁem IIrmmrrwgmbach@mtseﬂalmeﬂnds
transnmucosahg ﬁ&n&smol% ?-{he 1%@3'11 coﬁéﬂgésgﬁllaﬂyro?%%melggtloLJ ﬁ'ﬁﬁ%ﬁ%g}cal
Parenteral admnistration includes, e.g., ‘intravenous, Intranuscul ar,

i nt r a- a#d erdgeiteset fopk baeier mal , subcut aneous, intraperitoneal,
intraventricular, and intracranial. O her rmdes of delivery include, but
are not limted to, the use of |iposonmal fornulations, intravenous

i nfusi on, transderrnal patches, etc. 30[00401 The terns "systenm c

adm ni stration” and "system cally adm Ri stered" refer to a



met hod, of adm ni steri-ng a conpound or conposition to a mammal so that the
conpound or conposition is delivered to sites in the body, including the
-targeted site of pharmaceutical action, via the circulatory system
System c. adm nistration includes, but.is not limted to, oral, intranasal,
rectal and parenteral (i.e ;,-other than through the alinmentary tract, such
as intranuscul ar, intravenous, intra-arterial, transdermal -and ' .
subcut aneous) adnlnlstratlon with the provi so.that, as used herein,
"system ¢ adm ni stration does not DERBYITd@NSi r ect 5adn1n|strat|on to the
brain region by nmeans other than via the circulatory system such as
|ntrathecal injection and intracrani'al adnjhistration. 10041] The term

"co- admi nl%BYr "The &y Bsvehglagiral ASOST 108 rRsyehelogicalsartidonsinterchiangsetly ve agent s i n

t'he bl 00drefdr tdditondbk Mﬂtﬁtﬂ@ht or Agbtion@r ag@cna@ of thabradIthat ERnIBGN: Bisspned can be
co‘ncurrentl or s&g}g ent % 'y d I|v bﬁ 10042] As used herein, the terns -
"treati ng™ TR f PSR AT ERIO8T RGP EYENF Al 14 aerp s eehofoicalet ar di ng or
reverssngdfsdsreerpmgmamcaﬁﬁnanmst zaluha@ymﬁiatenguﬁ;sro@ked/&@tebmsefan@ar t he di sease
or Condltla ness a an k{ tegé’n aaRlPC Evi OI% A& r qfs%n%% f SUCh

di sease of  condi ti x‘eyff)ﬁ'ﬁ?f AP R a R W té‘F'ﬁ% RS RRY

muscari ni psyplmbcgmammoMersamlalg,omlmuthnatadon Mifdetivesdidoedets] amgiegnii@glen] st" refer to
a nuscari n| c..ac chol i C Q ni.st that. exhibits 15preferenti al
i nteracti SN ??E(%‘?l% e sugsgrc‘lgnﬁrlofg?%oé@respg}oag]\f abus%%?e"de?cﬁq@(%rﬁpi’rl son to the
muscar i ni @ttmwsbﬁot/hwab@yp]eélscwerandlnwsxsorﬁwempivpmnedlsMiﬂs gdlseatkl ve

ant agqpi s Ienzeplne

Pr ef e?gnt ?y}f" E& (Jr?(yild%em Hﬁ h&g%wh chHd{n%Qs &eg g?b%@gé%?énpﬁg@gﬂl (g conpar abl e
af fi ni ti esonpresitipns name mthp'éé@pﬁ@feﬂn @qnmsyfpre@rmqm pasiak apzietedisosdes| assifi ed as an
M R-sel ectivansi, a&gggivétcomﬁ@&&%%ﬂde}%@si Ghiit a!res@algb%epq,o@,f dy@mMpﬁcse' ective
ant agoni st can bé measured in a conpetitive acenent ‘assay

M R- sel ec tisrderamenaggetriabdysmlions diggréar apdesybstance gbuén/t@pqmdwe an@mch R—

sel ecti Vedl'SdHQ@@Qe ﬁc%erg)ed f&*é{ﬁﬂﬁl@ﬁh&Hﬂg]ﬁ@ﬁti%xtﬁ&hﬁnllﬁ@}nfb@)’sﬂclibl nparison to
known WP %e i pitranmn i he (e.q.

e) _
dari f dhac ﬁ"’c‘ﬂé)ﬁ'afﬁfﬂ‘feégﬂ Ipé’ffff"ﬂ?%?ﬁl QHP’jders‘e‘}”éE@‘P%Z?QSQ%@HQ§‘W Wltcép?gét ively, a
M R-sel e.CBhI]V@V A ARGRR Hdndbidok bf@f@%@hﬁﬁﬂg@éawﬁndpﬁﬂh@qgr Psyﬁ_@l’b@ﬂ:ﬁﬁ: ecti vle _
muscarinic¢c ligand (e g.;.quinyclidin zila ., N-net-hyl scopol ani ne
(NVB)) fr ORPHR Oé&‘g&% Sy ‘f’?‘i’i@ aP‘ﬁ’%V gree ?f"f"g}l ﬁ)f"éﬂbﬁg&gf ng the
non- sel ecmweiemmoaromrﬁuhivga,mﬂd trzmmlbjamboalgoj%vcvzhegzwmdie% recept or
subt ypes. v enc di spl t of radlol be
conpet i t of §She ah %ea%eggig%n b n rEd k@? ﬁeﬁ(goﬁrceésntlbrl%ﬁ" ca&e V\ﬁf ch 50% of
t he ca@fpetdcogpized psydlomglcalcmrd(ets@:aol)e mzulle witth rdferenvs toomzamst&cpud ISialisticaim
di ssoct at b A9 HORA DA} aek!(i3n 1FSoob feritl HEaRRAL R liliBneaul |1 um

di ssoci ati on constant can be usi ng availa ftware by

entering Q esence of titrated
anount s oi(ﬁﬁgﬂl a elé'ﬁ| %féeg c(g’}r(r)g%ﬁr{g@r? ydi E’I%a%\lﬁ'%ﬁ/ﬁfsf%ﬁve% 5°eers and

Rodbar d, clude depeeksionBingrih bipelal g8y, Si@@laﬂﬁﬁc@@ dgsprdDATIARIEOPani Neble¢, onal

Techni cal fdr@)ta(ﬂ{gﬁ@f‘éyﬁ?a §£{d¥¢s&%§)ﬁeﬁe%&§eﬂ bl LR BRAPLAL W Il have an

| C50 val ue or val ue inding to an M’ receptor type that is at

| east ,3boyyzR- fﬁJeqenheaépresg&ﬁ 9@@@4 avchﬂicaﬂ ﬁr?d?&m@&géi'st&%%tﬂ iﬁcé ?eas and nore

preferably at | east about - l ess t KA val ue for

bi ndi ng t BcHVE inHg aRgses. é‘?{é’iﬂ”éiﬂe Qﬂ&’?‘ﬂésnd Hgsticat Mehal ?feﬂdﬁ"ml P@faw’drsbl ndi ng

assays, UshiHi HapidhOteriehRin mé&{chin ﬁgéé}gitgémo&amﬁ%bb ey, et al.
Mol ecul'ar Phar macol ogy (1989) 35 469-76_and den, etal Phar macol Exp

Ther . (1992)6“?6(3535*7’6t”8(5’“b1’_fb‘0&3’1° ,&ghrt%‘@dvﬁér%’FW‘O‘TtSI‘?éd"[?FﬁS%%“@’E‘En@ﬁst| ng

essenti al k¥ n@flimitc@ S psidiht bdaBesY BRBRA oPPesSRAEH, 8SpSH fedfilds ¥ENHIALRBRCEUt i cal
agent s inclyded_ in_a method or. composition, as.well as any
3 feelings of worthlessness, changes in moods, agitation, 1rritability, restlessness, 10ss of
interest or p]easure in activities once enjoyed thoughts of death or suicide, 1nab111ty to

concentrate or make decisions, mental slowness, fatigue, decreased energy, insomnia or



'10exci pi ents inactive for the intended purpose of the methods or
conpositions. In sone enbodi nents, the phrase "consisting essentially of'
-expressly excludes the inclusion of one or nore additional active agents
other than a M R-sel ective antagonist and an antidepressant. In sone
_enbodi nents, additional active agent:s that can be excluded include one or
nore of a prolactin’inhibitor, a prolactin stimulator, a 5-HT receptor
vantagonlst r 15ago NK- recep tor . antagoni st and/or a
il penet i Bierignise F TR R or T REROY bk Toot e R AR T RSP UITIES ef oase
" sust ai nad digedtieadisorders, ehrbrepkeit] anddbaase) Hormbhl Sikdadiegrhyhvease” are i nt ended
to refer interchangeably to any drug- contalnlng formulation in which -

rel ease qf)OJBhe"I‘HeEﬂd@]‘l‘sﬁbmbe deﬁmdnoa’t 18 usdd.i®accondhrich wath tﬁaﬁﬂrﬁdhl)l ed rel ease"

formul ati o str oe ul t. i te rel ease of
~the drug " ﬁ%rg eﬁﬁlgg]?”b{hose 6’8]" i e ﬁ%be"[agllpf?sa %l?’écgltfjéaegaosi’ er changeabl y
W th "Snomsmumﬁhealk]&ndﬁbea3®rd1mg;todeﬂnmdldnal (RmsiﬁlgioﬂlfoE&ees&duemmtand

Practice dfx)rfe%g;hn%rggque foﬁ% 1;1% ggSt haJe'bQQ eenr)fﬁéént&;lce\évor exh%ntﬁsd 15& the m 11\3/121\81%1% 006) . As

di scusse and noni eas€e can ined

Ki net i calsome bine defrgtierpreidus yeahe(1j difficoliiesig cemnoﬁtmgeubstaﬂ&-tﬁlowlgbavﬁmr mk, >-
drug rel rpt / t Area k ellmnatlon
10047] " TrE p AR LR, RiiuRAfh, 2 BESAR CRNLRL Al H5FRe Ko RPbiE i nf st er ec
at a par ttp talie the subsigunep®) mngrsaStvenemuofl@herkalvan@adn@s arietefests be¢cae d&r r at e

const SI’éPlE)aC(ILQ sugs%ln@@ésg 19(freatsaﬁrrﬂ)(1hlt%f ilﬁlg HL t(? 5 111 Qlltlll% (2) absor pt i on,
0y 2

and (3 i mnation, respectively. ease osage fornms,
the rate SbFRIFETO feppverfrarmyity effeetndd HGFSISiUQg Wali' S@ﬁt@m uye despitncledre absor pti on

rate evidence of overtly harmful consequences, depressive mood states consequent to heavy use,
or drug related impairment of cognitive functioning; (5) evidence of tolerance, such that
increased doses of the psychoactive substance are required in order to achieve effects

15 originally produced by lower doses; (6) a phy51olog1cal w1thdrawa1 state when substance use
has ceased or been reduced, as evidence by: the charactensnc withdrawal syndrome for the
| substance; or use of the same (or a closely related) substance with the intention of relieving or

avoiding withdrawal symptoms. Further informatidn regarding substance abuse can be
found, for example, on the website for the National Institute on Drug Abuse (NIDA) at

20 nida.nih.gov. |

[0039] As used herein, “administering”™ means oral (“po”) administration, administraﬁon as

334 ”

' . asuppository, topical contact, intravenous (“iv”), intraperitoneal (“ip”), intramuscular (“im
intralesional, intranasal or subcutaneous (“sc”) administration, or the implantation of a slow-
release device e.g., a mini-osmotic pump, to a subject. Administration is by any route

25  including parenteral and transmucosal (e.g., oral, nasal, vaginal, rectal, or transdermal).
Parenteral administration includes, e.g., intravenous, intramuscular, intra-arteriole,
intradermal, subcutaneous, intraperitoneal, intraventricular, and intracranial. Other modes of

delivery include, but are not limited to, the use of liposomal formulations, intravenous

infusion, transdermal patches, etc.

30 [0040] The terms “systemic administration” and “systemically administered™ refer to a
method of administering a compound or composition to a mammal so that the compound or

composition is delivered to sites in the body, including the targeted site of pharmaceutical



constant ka. For controlled release formul ations, the opposite is true,

-kr <<ka, such that the rate of release of drug fromthe dosage form
-|s the rat e- Ilnltlng step in the delivery of the drug to the target area.
[0048] The terms "sustained rel ease"” and "extended rel ease"” are used in
‘their conventional sense to refer to a drug fornulation that provides for
gradual release of a drug over an extended period of tine, for exanple, .12
hours or nore, and that preferably, although not necessarlly, results in

- substanti azlchb’n $k?l?eqyrc§15t@1ty%y§erﬁ)Oﬁjys{eﬁ]\{@z{d%nﬂgtraﬁongnagdégvtﬁllf 1s%9t }ﬁﬁﬂeﬂ%’ed tine

period. [0049] used hérein, the term "delayed rel ease” refers to a
phar. maceut‘i’rél !“ffﬁtaé‘ﬂ)d?"&atl ARfhpargieral (egs Sther iy Brogeh theal mentsmpisast, iswrhas t and

d' ssol ves i'nﬁarﬁlk},@ula‘-‘rmﬁ{riveh&fs3§trrd BRriall 4L8504 a@@sﬂﬂ@tﬁﬁe&ﬁ? Sdoflnistrai¥RSH@Y" Or
"synergistic" int erchangeably refer to the conbined effects of two active

agent s t hathe Bowisqjthalatsaised hesgin, sysismic adpipistralian dees aetvacludggisedst gy can al-so be

achi evegl byinffi@eu6d tagheadaa@tefgto%g iR oBfef BB viHeRir&RIRy BREEN, B8 Tk caci ous
doses of two active agents. The mpasure of synergy is independent of

statisti cat““%‘h“gﬂu"tlFfé‘aﬂe@ infsyerappel MIESERFBITON OF THE DRAW NGS 15[ 0051] Figure
1l illustrates th effect of plrenz i ne (PZP) adm ni stered
i ntraperi t QR (% ?‘ thrsigripistery referaathe fimpliangous pregenss ofj twe ptiye pgsnShe t ai |

suspensi oniptRHlood Mhtreanmﬁaal rmeteve(a@ems R aRQH-a BibRYed VB Be MBIHhGS &' €d
pirenzepine as free base in doses of 5 ng/kg, 25 ng/kg or 50 ny/ kg as

described feATHEYERAHYes bel ow. Control mice (VET- 1) were adm ni stered 10%
DMSO. * indicates p < 0.05 vs. VEH. 20 0052] Figure 2 illustrates the

ef fect 10f 108423 Asgnsrchereinz the togpi trratings aad) “treatmeats a¢ten to Adaiinathoenseiokobi | i t v
tinmes of Gl@raadlﬂg&eevsnngeetpe%réspoft HaltAking SHSRAATH htﬁﬁédlsewﬁlo? CD-1 nmice (n
= 10 per group) were adm nistered tel enzepi ne as base in _doses of 5

mg/ kg, 25 ?nghﬁan whagh thefpienaPRUesqI OBF PIRefe ﬁsﬁnrttwés crfﬁ%ﬁtﬂrsegse BesogditionTont r ol
m ce (VEH were adm nistered 10% DMSO. * indicates p < 0.05 vs. VEH **
i-ndi cat es {§04310 Agged hsreingthg termis flystye museatipis repeptpt Mo tntagewist” ene MiRf ect - of

oral tel engepivi@nthddR)” refer !ombdrinic)ﬁcétyle%%néhfec% tmﬂgoﬁet maRkgsited to the
tail suspensjon test. Male CD-1 mce (n =10 .group) were adm ni stered

t el enzédi neelgEential inieractianwith thg giscaripie "@B‘"?fd‘/lksg‘g YB@“ﬁ@‘PR@S‘H’r‘Oi}GO my/ kg' as
descri bed infischritc feXepiop kdsypbelomd I\@pfExéﬂbhﬁBd%R(s\ﬂélfﬂ)ve%ﬁ@nﬁﬁi%dﬁld%t er ed
sal i ne. l!ﬂ{[ldl cat.es E < 0.05 vs etf * m%ﬂﬁ g) 01 vs. VEH.
10054] Fi gRHt &eA0lmifs: 19 BFeseRiRgnd ffeazepings PR alda@rﬁe?ﬁ@fteat. on of

t el enzepi n&)n(pTe?fP)Foﬁé)dn@E]’de&;ﬁteicﬂﬂpa(rméfﬁmﬂesl oIV PAddi M YredebidBSub8besCD- 1 i ce

bj ted to the t Ch-1 = 10
'\?vgrjeegdren ' gefl‘@epg‘a’sachats?ggds‘%a? g"dgdflf ’V‘égmtgog'gt base tmefgnggpl ne alog;]egzgug)

mg/ kg) é I|n % %l or co-adm ni stered .tel enzepi ne 5(50
o/ ko) 2analobifh AR St A oo P RB P THE b hb o
Control m dnaale(cbehﬁ asm}r A BORAselesil e areapodioei Dipfeferentilly dishlaeah Rifown MiRO. 01 VS.
VEH. 1005511 FL\‘% il Ilusntrat es t)r % effect of conbi ned ﬁ‘(ﬂ? ni stration of
t el enzepi n& %)g 'grtﬁgvg RPAPERY O WERFPIBA ?ﬂ%‘ﬂf"‘iof‘t‘{/lhtow &f>CcD-1 i ce
subj ect ed mq)mtainmettambacsmspelmrrarmne)emﬂ M;Nhg edaﬁBnacmnheahﬁdﬁosnadlﬁhemebl) group)
were adm n; ?t e 1gandgt Aﬁlgrggtfv£]9,n%|ﬂ Lidtive anFagoms(tl Wil preferentially displace a
25  nonselective muscarinic ligand (e.g., quinuclidiny] benzilate (QNB), N-methylscopolamine
(NMS)) from an M, receptor subtype in comparison to displacing the non-selective
muscarinic ligand from binding to the M, and M3 receptor subtypes. The relative potencies
for displacement of radiolabeled competitors can be expressed in terms of the concentration
at which 50% of the competitor is displaced (1Cs), or in terms of an equilibrium dissociation.
30  constant (Kg). The ICs; value and/or the equilibrium dlSSOClatIOH constant can be calcu]ated ._

. using avaﬂable software by entering the values of detected 1abe]ed hgand in the presence of

o L -__txtrated amountS of unlabeled test compound (e g LIGAND (Munson PJ and Rodbard D,



10 tel enzepi ne alone (5.0 ng/kg), venl afaxine alone (10 ng/kg), or

co-adm ni stered tel enzepine (5.0 ng/kg) and venl af axi ne (10 ng/ kg) as
-described in the Exanpl es below. Control mce (VEH) were adm nistered 10%
DMBO. * indicates p < 0.05 vs. VEH ** indicates p < 0.01 vs. VEH "aa"
indicates p < 0.01 vs. VEN. "b" indicates p < 0.05 vs. TZP. 10056] Figure 6
illustrates the effect of conbined administration of telenzepine (TZP) and
15f l uoxetine (FLX) on immobility tines of CD-1 mce subjected to the tail
suspensi otmat B8themVEIO0) CO¥: 2_20|=ﬂ9cxe DATAPLOD, Neiong (Tedpicalieioanagidmi ni stered
intraperi |1 oxetine

al one (4 Steg'nc%% f‘?ﬁwgfsecegﬁg %:%és% gllrlgg &Rﬁ enz@p‘f?%ﬂ ]?"1]‘%]&% 5 dm§ dHlfI uoxetine
(4 g/l ch @@p@es@mbédw ) letabt@b@téffw{i éess, brsferalyly aClenst ploylut Hi- f@éi IesYEH) wer e
admi ni st gred, q)r@fQQ@Pat Jeast ab&QB@%]@ﬁ:ssRha% i164 vM§e or\ﬁldaluggr QEJ% {,ED

DESCRI PTION | . "I ntroduction 57] di scussed above, earlier studies in

rats @nd Miand Miapaspiet SuhRSS f\n@ltcatﬁf w@ﬁk@pii hiadiagipisie Seiae ediokpeledm cal |y
failed tqugs bFQlKBadf'é/d1§b§‘d§é¥j\/1h%alle}eﬁtfa?CM&e&&#?’hmBQQ&J%y(Z989 )y B3 G,

25Sow nska, H 31, pp. 615- 26) and
that pi ré‘ﬁégﬁlfiﬁbe%dsphﬁmac%’ﬁ?gf’%’ AP PhP% iigﬁip penetration of the

bl ood-brain barrier in various species, including rodents and humans (see,
Hanmer , 0045k s used heggin, theplisgse “cpnsiging ersgntialleeto refersigbn seneryorspedies| . 14, no.
S7, pp. Jo'f@atw@}fﬁ@:%ﬁ&ﬁhcal':a Ehts xn@ﬁde@hnam@thocﬁﬂ@érﬂﬁﬁﬁbn ab¥%Bl askli@r ., 1993, vol .
267, no. 1, 16- 24) %urprl confrary to the publlshed literature,
the clffr éﬁ‘f‘P‘S’EfF Hegive f"éﬂ’edfé‘f@ﬁ%?‘l’@g‘ééﬁmﬂ? thqds gf ComPRYIIS NSRS goni st s,

i ncl udi n@n{bbdlﬁ‘l@ﬂteQ]hdtfhra@d’fdoﬁsﬁhﬁglés&rﬁhﬂ@,of’Cﬁﬁreﬁ‘d])OﬁSluﬂéﬁehebhdhﬁdmbf&len barrier in

therapeutic amouynts and therefore h sef ul,_antjdepressant activity when
adm ni st oF P LPE EaV SEr g dh M Rese P s TP L ER G SFEFPEPEk | ng ot her
psychol oghedhe @mdmﬁent@,%dmfsdalaaulwgaﬁtetﬂamﬂbanmldddemlelssaemrmorel@“@%l The .
-present inventi al so em)nst at_the ective

ant agoni sp[réacnﬁ r(ém) gfola(%tﬁnsvt\ﬁ “La oéear%%?ﬁece ! ramlég%“es'?a eut cepggent s produces
unexpkct eigorsgtmem@lst:qepmmnfaems aﬁt/chatdlpapt&iy@dmalmed@jwnkswf or treating
psychol ogi cal conditions, including depression. 100591 The present

i nvent i or{optsdv Thesmas i cafblicheeses “pHanedreioiso]i eadndtdrelatset atd ‘figred depr essi on,
anxi ety, L i et r ] - ' sive

di sor der r&@%sta;l %%Erir%ttiyggeg& ?%%gﬁ%ff}gg{r% ﬁgmgg%a@%%ﬁ%ﬁﬁg%g‘?@c% der,

pr enenst rrgladtse dibproe isoodingudidieri-camdth 8 litpstrelied ecledse/ Jermytatiompeshdenc e (e g.,

ni coti ne, 4k 8h0by dosERlcbiaR ,mﬁ&ﬁaté rele%é%?@xghﬁlg Hadnbrsiohabdiomnof a

sel ective nuscarinic rec@gt or R-sel ecti ve% ant agonl st unexpectedly
provi des temsiagapedasisrhingebyesths’ norgamﬁ%liltgreiﬁgwy as defpeddp Eerrirgiar1 e ef f ect i ve
anount s ofc;eRenR PrdPRtor WhiFmas), Qp‘tEdVQ:ﬁ&k@@%lhﬁﬁ@&&iﬁﬁm&@oo@ sad N treating
psychol ogi cal disorders, including depression, cross,the bl ood-brain

barrier viispssed Gere ‘E‘&lefilﬁteé’éﬂﬁ"t‘?lf’%“‘“éifaé“ddﬁﬁe &a"sh.?lﬁlf kinpticallyli ¢ i on,
co- admi nirsfefeadd 16 he@blloaiP cquatib®r € M R-sel ective antagoni sts and one or nore
15ant i depressant agents other than a M R-sel ective antagoni st unexpectedly
provi des for greater antll(depressant effegis than is accgnpl i shed by
admi ni stering abgsagf theSe gat dgsmptws of drug alangee. Metthods OF Treating
Psychgd ogi cal DiFsonder sdrug Pool absorption ~ Area ehmmatxon

: release :

[0047] The “absorption pool” represents a solution of the drug administered at a particular
absorption site, and ki, k, and k. are first-order rate constants for (1) release of the drug from
the formulation, (2) absorption, and (3) elimination, respectively. For immediate release

30 dosage forms, the rate constant for drug release k; is far.greater than the absorption rate

_constant k,.. For controlled _rclea_Se_formulétions, the opposite is true, i.e., k; <<k,, such that -



a. Conditions Subject to Treatnment - 20100601 The present nethods and
conpositions find use in the treatnent of psychol ogi cal disorders.
-Exenplified general categories of psychol ogical disorders treatable by the
present mnethods and conpositions include, without limtation, (1)
~affective, anxiety and inpul se control disorders (including pathol ogical
overeating), (2) substance abuse/ dependence disorders (i.e., addictive
behavi ors), (3) cognitive, attention deficit and hyperactivity 25

i sor der s e EEOF TRE PORYE T o HCAEARA T iR OB hEBHFEAT e act i on

of acetyl d¢hgld thetacgat ameascar i n| c receptors in the central nervous system
i nfluences a diverse array of behaviors, inCIuding cogni tion, insight,
vi gi | ance[ooas)f eTie, terme NaakiyedTeibBE” gat extgdaindedsot de ised in&Mén\/dbn‘adﬂﬁbrﬁi rected
motility Mo €6, largets CNS D| sord (2002)
1:163- 181%e Xﬁi\}ﬁée(:%rH n%‘%‘g%"éﬂé‘é’%"“‘“y %Fesq Pﬁ]e%keas uncdfjru e Bot onl y through
i nteradt.i extended pdmod hinayér giacplee L fons or thute, ald sot prhfeahlgmllﬂml@hattl on of the
activity g n tamat ergic
neur ons. ngecﬁirsg g %!tglgts?bg?ﬁQ%ﬁggtgadg gggﬁggggﬁ %?g:zﬁf élveéf%goﬁ |lrérred t he

i nfl uencepsnedcarinic receptors and the| r agoni sts or antagoni sts have over
these systens, with the directionality of nodul ation (excitation!

i nhi bi ti ol048le pandehteram tehamsdednief raieased cdpt Bra phartaggutical Bppreation cal |y,

ol ocal M G0bMcCaldk he AbmbciSuuld) i RCkES bk BAfkamEni St. pi renzepine,
results in decreased dopam ne eff ux 1n the strlatum(Sm)I ders et al., J
Neur ochiem 97 b ed into the
m dbl‘gllla n, “{0%@ Nﬁ%gd %Z%%p %)r ef ?i“ gnrgergmg% aﬁ% ;§&§+ %ﬁgde}':]ob?%g pr oduces

" reduced Gﬁmt@ﬁfwwtl(wtﬁ@?@maea&rtha“ ngdlte/epﬁf@)s Syiergssdso ivon- subt ype
sel ecti ve ,afd 800 rSduding St RRuSERAYNATbHBnedh @HteBuEl SMIF & ARt YI chol i ne

| evel s in 10the forebrain (lzurieta-Sanchez et al., Eur J Pharmacol (2000)
399: 151- 18&Hts. Ib@fezqsuwmnqreglarrﬁenebdegwgew&S%ﬁsa@ceand di sorders of
dependence, nesol i nbic dogam ne circuits are thought to play inportant
roles in the formati onBRAEF PESGRIRHONSF SHERRAMINGE behavi or (Berridge and
Robi nson, Brain Res Brain Res Rev (1998) 28:309-369; Crespo et al., J

Nour oSl - AAR05) e 09450040 Dl R aPhel IREESLR) Bl P o020 SO

42: 1705- 17i@ybilitBtioes &< Dal mive sekeret  thatai susbension tebta Made Gpémi¢d(z=d0ructure in
the stri ah%ouﬁoﬁ‘@ex@%ﬂlﬁx%rﬁgg&% 3 3s er‘éQe’m c?seé &%%g\/lf‘gdzé HF&?& regul ation of

reward an sion Ires in |oventr strratum and can be
~ further div8sekeesddseribed eh@ﬂxamelew@l%hcﬁqne‘s‘tmleﬂ (VBH) wersadmiapsiereddPYoes (Zahm
and Brog, pNesth osmiie&s {d@3) vel: 751-767) . 20100631 Rats wil | :
sel f-adm ni ster dopam ne agonists into the NAc (Hoebel et al.

Psychogphalsisp! pgire & ﬁﬁlﬁtka)(es (}k%gfg’c)t oBliedzfind @2P) ﬁﬂgm?terle@fnggpeﬂfémﬁ§ oPf drugs

that are knovvn t 0 provoke abuse and habituation in humans have been shown
to incr eaé‘ém@‘?é}c“b’&é’é? ofHiDat mérs sehascied tq Bsai! suspepsion iestnAdalq ER-1 angedp 3 18nd

| nper at 0, p&93&p) WetpEdniniklered aNeleping Brd0ak e dosas%&mgmgpfsemg/&a&a et al.
Phar macol fgem Behay. 31996) 53: 80 Conver decr eased

extracel | GP GpIGIFIvEd in he Fratpigt e 4 C&EE%]HB?&Q’ EH&%“’B@@H‘“BI’}?Q 1§%d to

acconpany DS St iadicaldsip moIRI PR e indies ek ovd vRIVE. i ne- i nduced wi t hdr aval
(Acquas and Di Chiara, (1992)..1 Neurochem 58:1620-1625; Diana et al., J

Phar mexsol [665B) Thgiire ¢ 11R9akes 2he211éd bf c7r85e]erE€}ﬁrﬁtQ$ZE)tonarhmoblﬁﬂ’yalhﬂs fep-(1991)

566: 348- 35Q; da et al cho l.o Ber | 157:105. -110).
The effectngcecﬁ‘13531 ??éﬂfhﬁea’]ébsﬁﬁéfontt t@‘éaq‘?g}éﬁ ég‘geoé’ 0 8‘&% g?‘v%ubtypes D1 and
30 D2. Injaaﬁitnls&redmeflerﬂem&mﬁ&ﬂabeloﬂosmofagﬁ@ﬂ@twmgkg)ortlbemMgasshelI but not
core, has be td3n t?lwg tO el?\%t etn?rogmlcg(\ﬁﬁsgep Ibn?I'HS e\:{'lecpsahne *I;r?)cs'clteg hat have

r
e

been opergstch donartigng
p <0.05 vs VEH. ** md1catesp< 001 vs. VEH
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| evers, for cocaine, but then have had the behavi or extingui shed by
substttuting saline for cocaine (Schmdt etal., Eur J Neurosci (2006)
-23:219-228). [0064] Wthin the NAc cholinergic and dopami nergic circuits
appear to be pharmacol ogi cal |y opposed. Local intra-accunbal adm nistration
~of either atropine (a nonspecific muscarinic antagonist) or mecanylamne (a
nonspeci fic nicotinic antagoni st) has been reported to bl ock the
acquisition of opiate reinforcenent (Crespo etal., 2006, supra), whereas
nmor phi ne d|0054¢a$@sreaaomsyhtehné éffeet olf eonstinged lammhheatMGftélEtzs]ﬁﬁa\mP)eind al .

Psychophar Ber | 1 ur ophar macol o
(1%91) _p30 ﬁ?g (%@g"”d‘ﬁ’a‘l"ﬁ g‘xon%fjcﬁéﬁ‘é%a‘%é%ﬁg Ogh?/\ﬁail FRSPAGiaT te'ftn(IC:) reases gy
acet yl choIdMaleClDelvleics(n(ﬂoserm@)wreaﬂmmlsmsr@g)trasqmmnaallymﬂa:b@te al . : 1991d
supra; Ra served in
con] tnct | oeiieplt onct 20 g Bl Bl B B i i e pendent

he-i nduce
rats (Rada(5étmgike) and’@@@llmeéhﬁmp) 3s dessuisd oy the Bfamplep pdeye @ﬁ!lﬁelrralhe connection.
bet ween el @xaf GereAbRinAREIIYE IO &*sﬁfﬁgaeé <A1 Vi Eigl eased in the NAc by a
conditioned aversive taste (Mark et Er ain Res (1995) 688:184-188),

aversive bgis) %ﬁgum#,ﬁ&surggs tQBéﬂa oa&qnm@la@rmms@mh Gfta@&e,(@@(%} #£88: 60-65),

and vmthdravval from di azepam (Rada and Hoebel , Eur Phar macol (2005)
508: 131- 13 lafaying 6YAY) op raraePiliy times OfCPhlafPWaﬁlt?Jectsi‘ E9é*|'f—‘é?ﬂ WeAsavoMsst-( 2004)

79: 599- 605Ma1@tr>suﬂ@E(r(£mp%agrumuve@tadlaimstere@laﬁﬁpmem QORJe vhQ, 478-488).
At tenuation of ch Ilng M tra m ss| ]hF%hus at eragﬁeutl cally

at t r act? ve'prsPBat eyl Pgsek v e aﬁﬁ'ﬁf’ ( PH 8T € 2P ST P B N d

habi t uat i o¢3.0 nyid) ati \&mlafdens(me@ﬂtgmtdesbﬂbepmteé Pxapipies baeal (Ofgmﬁl mise t he
findi ngs sucro i§ 00 Agco n Iy

neur opsch\g‘;a‘%)wfrea mlm ﬁg ?@éor co‘Ergates O(élsh ssescé feﬁg AMity to
20pr ef er ents. ¥EHy* qabdldicatseJMOInus\éEml ‘f"n cmdroecexp’sopsvsaffé?w despread.
Therefore, the present nethods find use in treating a variety of

condi t i ons[0056jc [Figdrerfgliestratsethe effect of ongpired edminivipaiion efielenzZppinaGAPY dnv e
processkng ic A6, tivation.
Gondi t 1ona™g e PR Sh BBl PGRRT 0B ARGa lrgbd kBB MATAT! | and

i mpul se coMelkeID-inise frore Fspey Efﬁ@H) waieﬁ@mwétef?élﬂé@p@éﬂne@véa? @@thaﬁ‘g) (2)

subst ance @i@yz%%sia&féredﬁﬂgxﬁg)dﬂmai@l@m&e(m m@/ke), aid(glaﬁltnlnysﬁzrc%5elaﬁgﬁw ors), (3)

cognitive, attenti on defrcit and eractivity disaorders venment
di sorders GR@ed8xrdiflueRrirq A melgis de%ﬂ?fdcrstj‘e Emp}fgbﬂ?‘%o?wé%mle% g., anorexia
nervosa an@d/BM)lwefdiadmingtevsddad. DNISD 66 Indkexesypt 0.01 edvaff ecti ve, anxi ety and
i mpul se control disorders include affective disorders (including but not
~limtedoto depression, bipolar disorder, dysthym c disorder, 30prenenstrual
dysphoric disorder), anxiety disorders (including but not limted to
general i zed anxi ety di sorder DESWILED DESCREPYION sor der, pani c di sorder,
post-traumatic stress di sorder, obsessive conpul sive disorder, agoraphobi a,
speC|f|c phobi as, conversion di sorders, body dysnor phi ¢ dlsorder) and
i npul se cont ﬂollmd?‘%’sﬁ“ﬂbrs (i nel udi ng but not limted to kleptomani a,
pyromani a, tri chotil l'omani a, pat hol ogi cal ganbl i ng, pathol ogi cal
over eat i ngj0957 0 G iscisses PRV idigr studiss tndple andE e manRASs thageraente di sor der s
[ nc: uge ph%@hﬁa&re@fyd/e@rcalgsm&hw gk sraflbeldaefa,melﬁaaflaese@mo@&gz 8604, @%I cal algent S,
i ncl udi_ng but to nicotin oho pi oi ds, psychostinul ants,
- sedati ves ﬁoﬂﬁﬁgﬁ’ﬁﬁ‘l }rjﬁa'"ﬁp?gg;ld"é’%fﬁel(ﬂa'@g a’\ﬂnﬂfaﬁﬁ'ﬁf’f’z P t at i on,
natural, séd ncsymmaﬁgnmcaﬂdemma’iﬁh bif tAd bla@ictnaits bBri@lin Pébisispdcieagoni st s. of
opioid recet sychost i ant |ncI thout limtation,
ant agoni st sao m%“r?den oanéiﬁ%r?]aé]s geeyﬁflrgrfgeer Jz%nsp]:f)\}vt’er ar{gﬁ%s?rogiteénlgs whi ch’
directly pSto:nbtlé7Sd®qﬂalm me ST, @b. éafsByzamtrcfdhmalsé Rijatrivoelt Eddpi ert avPdn, cocai ne,
synt hetic ort, e F:cih AN I ennetrazi ne
and net hyl goggzg?ggila qg?g)mshxgﬁsm Cmt({ag téthn‘é‘&h?mﬂg%ggén?%%%&hat tention
def i ci 80 anthvenjipredenopsisgies ghatd{l@oﬁets@trvs aptpgonigancusigiPtenzerintia8dr ders /
- dysf unct i opchicpiab, 4 Bsks Bl bIcBRbraibdiitad tHeRp&RbEEARRLE NG folEel Ner' s,
di sease, mld cognitive inpairnment, EITEI’IFI as), and attention deficit /
hyperactivity disorder (e.g., ADD, ADHD). 15100691 Exenplified novenent
di sorders include but are not limtedito those secondary to




Par ki nson' s di sease, Huntington's disease, dyskinesias, dystonias,.and
t'renmors. Exenplified sexual dysfunctions include but are not limted to
-premat ure ej acul ati on and arousal disorder. 100701 Exenplified eating

di sorders. include but are not linmted to anorexia nervosa and bukim a
‘nervosa. 20b. Pharnacol ogi cal Agents 100711 The phar macol ogi cal agents used
in the present nmethods and conpositions include the one or nore active
agents, described in detail below, in any pharmaceutically acceptable form
i ncl udi ng [We rogr

m Xt ures, %%#%p%é{g?%ﬁg%ﬁ&gu}’ or ?d%ﬁrtﬂla%:rg[f) y?tgrg%g; {rhgsr Qge { gq%, ﬁ%%%g'{pyrmr phs and
‘i sot opi ¢ \@TV@M&Ot}@FPWh@l%ﬁakﬂqedlmns nﬁmm@wmmnmswts agents. i.

Sel ective Miuscarinic Receptor ML Antagoni'sts [ 0072] The present met hods
treat psycl@isbgiToapressorinieniiamiso demerisiratésiipt the pseerd M1 Rissledbye anthepmistsiner i ng t o
an indivi dc!ﬁﬂm'bm'at'fbn%@x@eﬁah?&ﬁé?ftheﬁapwﬁgraﬁaegé%Pddgcegmwwcteﬁ)gyngr@ghQéffe@fgr e selective
muscarini c receptor ML antagoni Sts scarinic antagoni Sts are generally -
revi ened |thatBTe@H‘é?ﬁtaé‘?°“S7f°bFea€%W}‘?loaﬁél cepditipgp mcngrpggemgprpmcm ogi cal Basis
of Therapeutics, supra, hereby incorporated herein by reference. '
Exenpl i f i l§0%%l B¢ ProwentriENsatAnipFRvades @b@&aapusmhalamomemf/ eptfer ude

pi renzepi npRRhn! ﬁkﬁ@zs%lammﬁyfaesoﬂy bioFAphdbh, Hscsde-edinpilshe ARGRAR, Del ow.
Plrenzeplne%elenze I ne 100 Pi renzepi ne

(5, 11-Di hymstdramat[%szreﬁﬁétswgfr frodpsr‘ﬁéwavz’icmwﬁ@e&eylirzﬁtrml@wb%d{sgrdg-
b][1, 4The%edmba@mala5\:séompéndérﬁe(Eagnulfoaﬁrteuﬂaﬁlola&dat&ed elc AssyRiem@Nzepi ne :
di hydro hl OI’I de b %ﬁeral har maceutlgcmI ani es, includi n% Azuphar ma

(St ut t Ghr t2dmERTRY BKT PIRGEA TRiCh PYREATRZOER PRRRSFEY o) d as
Gast r ozepi prgides Bﬂid@;ﬁrgslsz&ﬂt effeBen Iulplﬁ}ﬁlfglmﬂiy!l)apeuﬁtﬂﬂ@ REEHVd¥EnoDAs ohﬁneadm ni stered

i n doses fro 0 abou 0 or exa about

100- 150 mﬂl(c’fay %’63 ang%ﬁmg{ggcamus lﬂéfﬁgngP (r}g A gﬁa{ esrorr1dae t% Ve ylng pi renzepi ne
can be ad ndemegioar@d cioss thkotg exgl-tpdin bdyoertwhen sttmyicklg/ admynigiepedab @ aibjet0 g/ kg/ day,
usual l y f rﬁ%l?‘fgo P hlSlQatlzn Hﬂ!n%g( 198%1\} R s@ipé?”%aéa gﬂétgg{dqﬁgm 9" OgS Of

pi renzepine a use in carrying out resent nethods. Chem cal
anal og$> of anfiflapeassaeisigents aihen theih & MiRselertive antagenist nptxpsctedly pryviles for greater

antidepressant effects than is accomplished by administering any of these categories of drug

ajone.
2. Methods Of Treating Psychological Disorders
a. Conditions Subject to Treatment

20 [0060] The present metho'dls\.and compositions find use in the treatment of psychological
disorders. Exemplified general categories of psychological disorders treatable by the present
methods and compositions include, without limitation, (1) affective, anxiety and impuise
control diéorders (including pathological overeating), (2) subétance abuse/dependence
disorders (i.e., addictive behaviors), (3) cognitive, attention deficit and hyperactivity

25  -disorders, (4) movement disorders and sexual dysfunctions, and (5) eating disorders (e. g

anorexia nervosa and bulimia nervosa).

[0061] The action of acetylcholine on muscarinic receptors in the central nervous system

influences a diverse array of behaviors, including cognition, insight, vigilance, affect,

sensory-motor gating and both reflexive and directed motility (Bymaster et al., Curr Drug
30  Targets CNS Neurol Disord (2002) 1:163-181). Muscarinic receptors influence these

functions not only through interactions with cholinergic neurons, but also through modulation
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Pat ent, Nos. 3,660, 380; 3,743,734; and 5,324,832, the disclosures of each of

vhi ch-are hereby incorporated herein by reference in their entirety for all

-purposes. [0074] Tel enzepine (4,9-D hydro-3-methyl -4- [(4-m

et hyl -1 - pi perazi nyl) acetyl]-10H )

_25t hi eno[ 3, 4-13] [ 1, 5] benzodi azepi n- 10- one) is commercially available from

for exanple, Tocris Bioscience (Ellisville, M) and Sigma-Al drich, I'nc.

(St. Louis, MO as tel enzepine dihydrochlooride. Furt her, the synt hesis of

t el enzepiohte peivity gtforbesth i miduya®, dOP@(ﬂl@ﬁElCJ\@ABA;@&lﬁHQ@llltanh@rébgeurqm@-or por at ed

her el n bYie Rl e anml&a&ggtitt&ucﬁ%mab@coﬂﬁmea'tﬁé flifdhed Budaghs from about
.5 ng per day to about per day, for exanple out 1-5 ng/day, or

300 5, 1 recgpto anditheibago@ists oy aﬂagOQISQma&@wqgﬂ]m)%ysthawngQledfrecttieh@imz@"pi ne al so

find use i dGakd bkdi@Utinnibifloh) RESAGH oA BE 50 QfS3N

enanti or neorials] g(% (te etrltéz}lepxl1 ne (gn e I%ﬁscl %sedg&?ﬁrtrexg ﬁ%%@%eag atent Nos.

3, 953 543 Mgcalynit BBy X691 Oﬂhqml\@mefemngaallaggmit; pl&nlmemsmanddesre&zd 832, the

di scl osur %ggzh 8 Ads y ref erence in

their entd§ a_lg?%/e or gqée s“%lrb’g% S degs%gg'sl q &%BQNQ%%SE)?%%%S% racemc

pr epar at iSonilaoly, vednakreehi lmectcdalntoahwmrﬂgraal the%ﬂnmﬂereetfptf(ria)effa:n@g f(nta)goeﬁant i oners

is m ni g@#ﬂ@ﬂ K

tel enzeplaéegfnggeé r?lﬂ%cl%g{ggre enz Slrétog&éielﬂsdt 29?&5 St%gﬁq'ﬁﬁér“gﬁqey di sti nct

st at es setdamtseldcttyy agtagcacstsi sak a&momelmm@prOdﬁC%VEte&ecalmmllne(lE\tpblmn gh et

é’?@{ygﬁ&%&é%?&)héf or 4l [Ei ?%%h el ‘5’?}999f5131|60) Eur Phar macol

(198 ormo enzep| ne” has potent 10antinuscarinic
activity e ess_ac The sel ectivity
of 161 endShP ¥nsalird oG ol L ARG RBH dpe PRR Db BB o )
‘form nor cexreﬁtfseretthonghton pby)rmpomtaht roleciapheiosndipn and meman@f of40dictoenpar ed to

the (-) isoner: car s,the,s S an the(+)
formis r?ﬁ}taélor (%geaPl rIllseon ’?m oeflr%tr nReﬁ#”ﬁ or of3028‘6% fg‘f‘ll et aI
supra) . 'Vh‘éumm (2(106)12:6 606960@ mvéhtara&Indeer:amoDrw Nin! gedddefU 15‘ |Amb9&8ﬁ

appr 5ho rs._at.9 t al r Mul tiple
st ud|0l n%tg\%%a%gt ned t ha ?n% qtoe&tl fsgze(%g(sﬁggilfd ?lrs]/t1 ?)nc,S Udg%twl’t\g? dla)étg (Eltze,
Eur J Phaxavmaho\lvn (tm%@):cxﬁémruiﬁﬂc—lnﬁ& striawat, dneghclemsaiccqmlsuﬂﬂ\a\c) Feifel et al.
Eur J Pharmm 115- Kili Agent s ti ons Suppl

54 131 1070 G R AoN O L e oo B P s 1 R B A

Ant i depresd;eamtbeafge}mt @sstettect mmrs&aelhoorem&eostaleclblsmmeramhesgdmrsmi Brog, use in the
pr esent |At;|veogt|en%9 25%0;5 '7ls ted by their nmechanismof action and any

cl ass of ‘antl dep i's a pllcable For instance, tricyclic

ant i depr T S). and .ana thereof er, upt ake i nhi bitors,

m)no%fgl 23&3“3&% %ﬁ%fb%fné?'ger( '55 agomeﬂ’gc‘)‘?t%% H\P g(gllﬁf: eﬁ ag’nd pr odr ugs

t her eof , ijmdmﬂaneqtﬂzrtqgﬁa?ewezuma)lﬁ li5BH61)i and b fargectmrpbin dféruge that @k endwmhi bi t or s,

and serotonl n 25 eupt k aicfcel e}ﬁat or cg a.}é be adm ni §tep§l§i in

conbi nat i %ﬁro\/\?]‘teﬁ ol i g "?87 PR AL ST L& W Dni n r eupt ake
i nhi bi t ordepantind lgckgs mmdNAedmﬁxtaVaeanﬂémpérmnt 1988 aupallenandn doid tHoelsel,( SSRI s) and

ser ot oni e hr | i tars (Sl ' ephrine

Seupt are oA R AFRR AT DA ek holek P TP e SRS Bt e

i nhi @5t ordscrasedvwitracedislat dt@aminxedthmucﬂam I@pimbémehasdapﬂﬁﬁsaﬂed wupdosdpeny nhi bit ors
(NDRI's). 30 .Ser ot oni n- nor.e ri.ne- dopani,ne I t ake

i b 1 oty AgEmpRe Ricer RE APEREAR SEneRhn AT Tes o

ant i depr QS%MNa&achaAn%.lbm use dDiafier aéxla}mazl"reqcofﬂﬁa Thet (1aespal2:es1-785; .

ant i depr ant s il r e '

nef azodo(r?(%a)ﬁ]os etalg%g’ ﬁig@ cor6t3|r2{](8:§?(?%l nétrag1%5 %lﬁﬁ‘g?'ﬁf:ot'@?’(ﬁe@gﬂ{aoyr 1 (CRFl) |
ant agoni 96%: IOSantO) cﬁ}m)afﬁtadsf (ﬂjpamm‘vtepmadrtbd’)e madietediby receptor sutny;tebtmsﬁd ting of

pSyC%SI H7 or Inj ect on 0 {ior?d}nlsnggﬂ or D2 angrlusq p(ghg )églpel]l%uf no(t; lcc())l% %Bé Qeeeh risperidone,
olanzaplne giie € and aripi‘prazo

shown to rg:tnstate drug-seeking behavior in rats that have been operantly conditioned to press

levers for cocaine, but then have had the behavior extinguished by substituting saline for

cocaine (Schmidt e al., Eur J Neurosci (2006) 23:219-228).
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[Q077] ,Tricyclic antidepressants for use in the present invention include
am neptine, 5. amtriptyline, clompram ne, desipram ne, doxepin, dothiepin,
.-impramne, riortriptyline, protriptyline, trimpranm ne, anoxapine and the
muscl e rel axant cycl obenzaprine. QG her unlisted tricyclic antidepressants
‘and anal ogs thereof can also be used. [0078] .In one enbodi nent, an
effective anount of one or nore MLR-sel ective antagonists is

co-adm nistered with an effective anbunt of a selective serotonin reuptake
i nhi bi t or . [09@EX SHighimthy Nde|chelinergic apd depaghngigie eigqyitaipearithbodi t ors i ncl ude

ci tal opr amgp,esehibataR oppbsed. IL%Qm%tfa%c&rm@mlﬁlseguoﬂef&mu némé &orrer)

fl uvoxam ne, paroxetine and sertraline (and its S-enantio Zol of te),

al t hough SERIPSCifip MupdagRie antagoish SpMFeaEtylaing (4 nepspeciievRdting ntltagoaalst)éas()pr am (or
esci t al oprgeq) &&dff@masim]@acaaﬁﬁleﬁowpme RIMFor i ADCPesPI-E2 2p £ 086 Lsk% ),

- ant agoni st s. In one enbodi nent, an effective anount of fluoxetineé (racenmic
or an opt i ¥hereas membing dpascasesaectdefialing lovels imndhe NAc tissrasapiatdi nent, an ef fect i ve
amount of A4, yz\épmmwogm&?@@m m%ts@aeﬂadaenazoweu@ﬂm%m 1997y, ef fective
anount of sertraline (or s S-enantiomer, Zolofi(r)) is co-adm nistered.

I'n one enbi¥iAdni30) and nefoxenrer induscdpmtin ithdraysal insreases agstylchobins Iave ni st ered. In
one enbodi ®RRbva @/ Efobe Gl MR ATOUNY 181 sdbHa ORGL N, 1 D6COpAT NGRS er ed.

[0079) In one enbodi nent, an effective anount of one or nore

ser ot oni n-THEREEHIA BHIEPEGSbsRved 1h eappgiaR Wilhpesamylagungrindugest withdrawakiter ed wi t h

one or ;I GedvhBagRh&RT fa¥ eR A2 LAIOPHAL supl?asemu Oft FRHRIE BEd N G REBEPNI | ne
reupt ake .i nhi bitors jinclude m|l nacipran azapi ne, venl afaxine (racemc

or an opt i Regreep §‘6YPé‘?")AC}Hﬂ1d(51>‘(§’E‘P’FFeSta‘?S Agh Slreﬁi’sﬁ%t"ﬁ% NA hoheandyionay_
met hoxybe rb?versﬁy@als@%mmv b, Bhdin RYC(h 9355 ¥ 881044 (s@?%oe%)e er}/§u%;ﬁmn (Rada

(desvenl af aX| ne% 233 SR and si butram ne, al though SNR1s not |isted are

al so of usidHep q‘%&ﬁgfﬁ Rer@09i3 85%:6h67; 2 vthdewel fapi dipzepap (Rada gadfdochely di f f er

- from that gf /g%hekaSNR®B) 5mzmgsspalb&}ﬁ>1 ﬁm@ézezmtpma&cos&wkﬁr&w c and
noradrenergic action, it is considered rein as a nenber of the SNRI cl ass

of ant  HepPB A%p-645) owgardapertrar el Qhesder @IV HAYER: ASEPUPER af axi ne

(racemc wfcaalne@tdt&akmmﬁ@nem)lsh&leﬁpe@dmymtsatw&ﬁpmﬁdﬂ tOihe nediedofent , an

ef fective of desvenéq%f axine 1s co-admnistered, | n one enbodi nent,

an of f ect | P HRATAIGEON SN BPBHIP R HRTdeDest P SUTE UMD oS

enbodi ment the BRdigdsheGlshireseanaRlvaltkedplitpxet i ne i s co-adm nistered. In one

enbodi nent; an effective anobunt of mlnacipran is co-admnistered. In one

enbodi rrentmo@y]l @t&&aingwene@f@waﬁla@t aﬁglrcamgmr RSmpcundQnAPHdstls He@bififl: 1o 100801
I n other enbodi nents, an effectjve anobunt of one or nore selective

nor epi %(épthFfﬁ‘@mFaé'éiﬁioékléte|I‘ﬁHP‘t§F%r6‘fc§e‘fe§t°69cf“%MWFWFe§fj erirEiEthe ¥retor nore

MR- sel ect i mehaRtiag Qs if trSatinfEX @8I oSBH @6 hIRIROh&R kRARRRS &8 ihpipd: ake
i nhi bitors_include reboxeti ne and at onoxetine. [0081] |In one enbodi nent, an

ef fecti ve AREIRIC BIOCEHBS &y ati5HYE RBFesyRe, auHriNEPpRf M PIvations (ondikians
i nhi bi t or swigif theg-cadparits ficRied ) Widchive) Bexi®y antmpulbd ddns6lldeeide @inatdiagoni st s.

Exenpl ary nar epi hri ne m ne reu ake inhjbitors include am neptine,
nodaf i ni | p@ﬂ&?weﬁﬂﬂlgb%% HgFF abpse eﬂ@ E‘éfggls?)‘f’erﬁﬂﬁr’aﬁlﬁ’r‘(e ‘net abol i tes
are thgug mehmorgg(sr) esghRns, i kkfioh aeﬁctthed RferudiiefyQlisgiders| @MRbakRnb! ockade. In

one enbodi effectjve anmount. of b ion i s co-adni nistered.
0L 0082] 1 eeirts B ST ETCgR B L DB BT o PR BPATE (1 pi o
('ser.ot oni Noulinfd @Pvad®pPhr i ne- dopam ne) reuptake inhibitors are

co-adm ni stered with one or nore M| Rsel ective antagonist. Exenplary triple

reupt ake iobédpi tExemplifivalatielgive, Aekatty ahd MGulsSEdRtrdPddBrs iRMeAB:1303 and

(+)-1-(3, 4-dichl orophenyl) - 3-azabi.cycl o-[ 3. 1. Q] hexane hydroch] ori de (DOV
21, 947) . disorders (including but fot limited to depression, bipolar disorder, dysthymic disorder,

30  premenstrual dysphoric-disorder), anxiety disorders (including but not limited to generahzed
anxiety disorder, social anxiéty disorder, panic disorder, post-traumatic stress disorder,

obsessive compulsive disorder, agoraphobia, specific phobias, conversion disorders, body
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15[ 0083] Monoam ne oxidase inhibitors for usein the present invention
i'ncl ude befl oxatone, brofarom ne, deprenyl, isocarboxazid, nocl obenm de,
.pargyline, phenel zine, selegiline and tranylcypronine, together with their
sustai-ned delivery and transdermal delivery fornms. [0084] Antidepressants
that can be co-adm nistered with an M R-sel ective antagoni st include
maprotiline, tianeptine, nef azodone and trazodone. 20[ 0085] Appropri ate
dosages for an pressants wl|l en he chosen route of .
admi ni st rg)fSWBWEla%&fo’idS‘S’rﬁH R CB‘P" or ‘HM’}BC; dngdit not el 9t her factors. For -
i nst ance, kikptofyid, promadia, dehoSISERATaSpaiiof g aNdafibhiEL paRblGlicaPovdagngdf about 25
to about 600 ng/day, and usually at a dose of about 75 to about 300 ny/day.
100861 Se[ootq nlﬁmsmﬁﬁdamtdnmwsetaamr @pendasaidRbatS iiRAdébhydicaaa@oof about 5
10 about 400 25 (ﬂ and usual l'y adm ni stered at about 20 to. about 250
my/ day. | PEYRRY eggnderich op PEppceloggalagEts e PRihled 19 WRptiRFaxi ne
(racensc ﬂth@Doﬂ@Fﬂ!; cpag,lcmsﬁﬁxmm)s e@livere hashstisd Theteaf “@ioiddMeludS, My t o about
225 ng per . dose, suvisua g}}/]iladm(gl stered at about 37.5 150

nmy or 225WHb°“blé‘P“‘H‘8§é'at PR YIRS apdunpatrabagonists orparti agoBisq %R‘mgbout
25-550 n’g:‘ed@)ybrﬁFMehﬁmabiyyhcahmﬁlbﬂklt1n317de5w(3ﬁ15utﬂﬁﬁﬁﬁ&)h aifBoRisk yptheal | y about
75-225 /da 30ang nost t 5 :]}gglaout] 37. 5, %‘gg 150, 225, or 300
ng/ day. %B‘F&B’Pﬁa ettéa"fQ?r“e ’Oﬁﬂﬁe s dthich dpedfly rpmoteflopaming elepsed i ne dosages
can be d| Vdnﬁiﬁlde adficbualiiitdlios, tcocad, @rﬁfheﬂid d®Pamib¥RanspdrieriBibitérklr ee tinmes, four or

nor e brre ta ies, ésn\llneerlzajleaaﬁl ne hc L adrgfgl stered at a dose of about
50- 600" ngf"g& ISt PASTRIERpAne g gy 9,700 or 600 my/ day.

Sertralin nant L oner, ZoI an -.be  ad tered in doses
rangi ng fﬁ’8$rﬁabédﬁﬁ?‘pl§-ﬁf%fﬁ@"ﬁﬁi %i'ag&“"“d% a}g'fﬂ‘gé‘ifbatﬁ’“%j@”i B! ’?Fgﬁdaay Fl uoxeti ne
(racem c ﬁtfgnﬂlﬂe dipdrdeead dysﬁaﬁmﬁﬁ Jindedingdagt botdighited toSstitiz @Hrehia, Aleis@ferisangi ng from

about 5-5 usual | y.abou 4 [ day. Fluvoxam ne.

dni ni ot oPEHo AN Goa B RS Sesieriish b 5 Ao D L aR R R b out

100- 200 n@lgdayDD,PDHDX)Et i ne can be adm nistered in doses rangi ng from about
10-50 ng/day, usually about 20-40 ng/day. [0087] In carrying out the

presents npobgd SExeﬁxbli faddapveriert disord &€ inchil ORt afginoClihitdd@o thOseaeudhdirgioer ed at

about 5-6 [ day, an efe ual ly,
v al opr aprBR R uPUE T Sty Pilerin el rrorm e bRy or o h

t he eveni seyual dgsfeetons mhrdeblpatelmnhmnairtepgmmrb groslag@sind rogdat disoogee.am t wo or
nore tinmes a day. Mrtazapi ne can be adm nistered at a dose of about 5-100
ng/ day, f@o76xaireelifidleatity disohers Liaxlud3But afdnodimB&l tb BPrekdyneridsd andci pran can
be admi ni ered at _a dose of about 25-200 ng/day, for 15exanple, about 25,
50, 100 lg (VR o]y ng/day [ 0088] Atypical antidepressants, including
bupr opi nef azodgggr (c:éiligdone are adm ni stered at a dose of about
50- 60 rrg/ day, and HEF? &l BY¥t 150- 400 ngy/ day. Bupropi on can be

adm ni ste at a ose out 25-30 for exanpl e, abot 25. 50,
100, "150. 19%0° 48 %ﬁ*caf?aﬁfaavﬁew s st hngs i omesies Rl 1y

adm ni st efhedne?drn&r%tl dogentqfdeabibadtin BetD0beldyY, Ghoahy pAstthattaticlly yccaﬁtab&bout 10- 60

ng/ day. i}l ns _of . Phar macql o ents [0Q89] In sone

enbodi msntom1 i ‘Eg)’bgn nyé’g rr%creguﬁf?ﬁhacceeq% gltsepla’ﬂ’t'ugﬁéaﬁf“g{c lat?’% co- admi ni st er ed
or co- f or cmfainatbnati ahdyorapd cad isemens, amtaﬂmrpbbrnhe@heaﬂasmt@xctdaaintwf&enot a MR
sel ectzgve ant a on| st aC(;Il-oglcall\/la R-sel ective antagoni sts and anti depressants are

as descri BES” Gan gents.

15



[ Q090] , In sone enbodi nents, the one or nore MLR-sel ective antagonists are
co-admini stered or co-fornulated with and one or nore 5-HT2c receptor
-agoni sts. Exenplified 5-HT2c receptor agonists include : :

1- (m chl or ophenyl ) pi perazine (m CPP), mrtazapi ne, APD-356 (I|orcaserin),
_SCA-1 36 (vabicaserin), ORG 12962, ORG 37684, ORG -30 36262, ORG 8484,

Ro- 60- 175, Ro-60-0332, VER-3323, VER-5593, VER-5384, VER-8775, LY-448100,
WAY- 161503, WAY-470, WAY- 163909, MK-212,- BVT.933,. YM 348, |L-639,

| K- 264, - ATH- 8865 , ATHXSdA@BveaMuisdakipid ReceptérsMeAntganists Ni | sson BM  J. Med.
Chem 2006, 49: 4023-4034)- ~[:0091]: I'n-sonme enbodi nents, the one or nore
MLR- sel ect[0072] a@hegesabtsieshods @eat psyalthingitiasdoedisehspincloding depressiat &8d Wi t h m CPP..
'n sone enbodi Tent & i ONe ke RS Mk pBelacti yr ant agoni gt are
co- adni ni SEEPEFTEF F8 1O AIEY Wth M PaZSES e o MeSoRe effodF nent s, the
one or nomaspriRcsekpot MyatantisigoMusagniaamagonsiadigemestlgreiewed irco- f or nul at ed
wth larc i I di t he,an . MR- sel ective
ant ago%i s'ib}%%{?g Cgod-} 8%%%@?2@%%?; éﬁg—r 'f’%cr(){?%fcgétlg ls\r/IﬁP ?ﬁer 6- 6U- 15 1n sone
enbodi nmenthsieby incorpmgedheremberefidRes dixewplified selpdtiagmpscstisc eceptwdd,adm ni st er ed
or co-for M - =60~ - 0097 ! ' a

conbi nat i drmnéag(%]%%ﬁ}gl%drg p?rrogl_rggp]%:ﬁg S%%é%dtl%i/@g gﬂcga%%?g{ng@g glkaormc;lirﬁe}?r)gf e
antidepressants that are not a M R-sel ective antagoni st, and one or nore
5- HT2c receptor agq ts is adm nistered. iv. ptjoners 15[ 0093] All
conformational isonersy(e.g., cis and trark igg#ers) and all optical
i-soners (e.g., erT S di ast ereoner r aceryC,\ di ast ereoneri c and
. ot her {H'xt ures oA re..as well as %@M\at es, 1 sonorphs,
pol ynor'phs and t ay Er§ 0 he therapeutic yNt & are within the scope of
t he present invenk - V. |sotopes 20[ 0094] 2 present invention also

i ncl udes isotopically-Ilabeled variants of the therapeutic agents, wherein
one or nore atons are replaced by one or nore_.atons having specific atomc
mass or mass nunber&EZRBE opi cal | y- | abel ed vaffaRER i t he t herapeuti c
agents and prodnigs thereof, as wel| as isotopically-]|abeled

phar maceut”’@é] | ircpeerinst (bl -Oihydrord - ‘?‘mﬁqlié"lt‘ﬁé‘?’%zb‘é@??%yl]a%ﬁwo% pr odr ugs
t2 Ef_;e_r eof, &J][QAWeBin{)&zépb%-S@ﬂ%a@ﬁfa&tb@d BdRSRING piréhywmeidﬁrydﬁl:mmﬁrbtyai n (2H)

circunstances substitution wt eayi er isotopes, suc s deuterium :

o bt Dt 8T PR A RO oSSR KPP oA CHEeG GRTE e | ¢
advant agegngiiehn asgeibeid, €ageayj s0ldwus Gasthadpin®™), idokorgiet (Beth) Geghadpsage

requirenents. lsotopically-1gbeled variants of the . th eutic agents of
Thi's' | mveriRHPRRARE SUPE AR EG Lo genardn P BBy T4 ot ci ng t o
met hods kreamnplé, abdun 0L Bltid/dagtbrisn, 10D 56rdr 26ymg/as tAltetiati vy, iflenzepine '
i sotopi cal |l y; | abel.ed reagent .for non- .30i sot onj cal |y |ab reagent. c.
Adm ni st racta%{g%a fn.ml%ﬂrfé ?dgsf?s 8¥abﬂ‘éfr9?] n’i"%/F $/ gatyﬁ%%boffg@%@%g%a‘fsf@!ﬁ? e one or
nor e MR- sbbwe O17invgsk gadaly rgabiontst rsg/lag/éaya dualogssif pitredertie afdodind use in carrying

out the present methods. Chemical analogs of pirenzepine are disclosed, for example, in U.S.

Patent Nos. 3,660,380; 3,743,734; and 5,324,832, the disclosures of each of which are

hereby incorporated herein by reference in their entirety for all purposes.

[0074] Telenzepine (4,9-Dihydro-3-methyl-4-[(4-methyl-1-piperazinyl)acetyl]-10H-

25  thieno[3,4-b][1,5]benzodiazepin-10-one) is commercially available from, for example, Tocris
Bioscience (Ellisville, MO) and Sigma-Aldnch, Inc. (St. Louis, MO) as telenzepine
dihydrochlonde. Further, the synthesis of telenzepine is disclosed in U.S. Patent No.
4,381,301, hereby incorporated here‘in by reference. Telenzepine can be administered in
doses from about 0.5 mg per day to about 10 mg per day, for example, about 1-5 mg/day, or

30 05,1,2,3,4,5,6,7,8,9 or 10 mg/day. Analogs of telenzepine also find use in carrying out
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i ndi vi dual over an extended period of time. The nethods can be carried out.
f'or at |east 20 days, in sonme enbodi nents for at |east 40, 60, 80 or 100
.days, and in sone enbodi nents for at |east 150, 200, 250, 300, 350 days, 1
year or longer. Certain individuals receive the present. treatnent nethods
for longer than a year, for exanple, at |east 400, 450, 500, 550, 600, 650,
700, 800, 900, 1000 days. However,; individuals can be successfully treated
with the present methods for 2 years, 3 years, 4 years or longer. 10ii.

- Schedul i nie pee@smettedse Capmigal anglogsrand enasiiomgers pleclgnzepianare diselpssdsior ef f ect i ve
anount s bk, AU SHaRnfd S0LER0I UacEMATORL LR £e2T B8 f1sealwi th one
or nore anti depressants can be adm nistered together or’ Separately,

si mul t anedd31.8320the disclefiufes ef eagh of Whighsare W@M@r@@t@dter%bmg finst s and
antldepre§§@@&§ﬂyﬁggpsgggggly can be adm nistered once, twice, three, four
15times daily or'nore or less often, as needed. Preferably, the one or nore

MLR-

VL sekecliy A0SR LR e o B DS BRRED Al

ant agoni st+9 aeh@) ftnh@mm@es iprdnnistereginini sdwp cobetiments, thed+ o i) shaptiemerdfat - t he
same time %zépﬁn’%‘?sgadnﬂrﬁ&mjeé‘sf@é?ﬁ rﬁ‘a%x%@ PEY Kl Jgdxstfﬁt‘testa?é}%eﬁfatéﬁ%g%n

M R-sel ectvarant agoni sts and nore anti ressants can

admi ni st eectigtation bmu@ﬁéﬁrked@@K%&thOﬁloMIPAQWPPI (18O 4T eAB3 Rl t ai n
“patients, I (P rj t he one or
ror o M R SUPE L 082 PRl Bk IsE o R i U OB bRl ot <
from tlfe mtlﬂ!ﬂS@ﬁlﬂ&tCladwﬂmehﬁlie@dhmhﬁom Foengerabhl Jasspaiticefbesclecdtymét hods are
carried o ) i

ot agoni ofeniirlbe 38 B bR thel i O o T FioM FORESHRELENE o e

ant i depr esgtd scepidrebyafartene! 400 carmparddyto hef-) isemgi; ve pardipereoaptorothe nor e

MR- sel ecgél%‘ﬁw@n&@g@ u%ﬁe%ﬁoﬂngrﬁ&é Gient IRAhRS SmftRYaSac &ér HBYFEveleighdys, 10
days, 14 days ays, ays efore comenci g adm ni stration of one
or nore aptdl. dwrfés%mvvg formg pgemvarhgowlyand withe half timRokapprosinpajely 206t agoni st s
can bg Fggngf;% &6k eeglzmlyghaem 99,J,L>v mnp1e smdlpmvgmnﬁaarmamwgf a

psycho conditions I n risk herapeutically t

30anel i or &ras hgﬂﬁﬁtsma@lﬁﬂqeh@ilt@g@hé#%@meﬂl(@B%Iiwﬂéhl@&aﬁvelelshugfttds ned peri od
of time. sz& rJz Feﬁ@‘éiCQSEQJJ%”MUO%‘)@F)H@?1115092%91%11%% eﬁﬂcﬁ%erz%%zms%ﬁﬁtl on of

one or nor R-sel e¢tive antagoni sts, alone or in conbination with one or
more anti a‘éﬁlek‘@a?’ﬁ@df et@n siEaachi eved in various ways, including oral,
buccal , parenteral, including intravenous, intradernmal, subcutaneous,

i ntranuscul ar, bt ransiblezhm&l)ppltessansrrucosal , intranasal, etc.,

adm nistration. The one or nore M R-sel ective antagoni sts can be
adm ni2ét eltdsclbyAntiveprssam agantsdhdt Bremenivl: R-eel¢ct vointapdnista fe usein itherpreshra n
co- admi ni J TR some
enbodi nen fnt"%n?))ﬁ gygn%)nn%:&:g b&t}ﬁ‘_ %hé% V%%gl:il a%g%tltl}zqi]ass of %IQ&%QQSSEIDPIS
~ conbi nat i epplicdder Hoeinatdmriertrisychr @dldcme%adtdd"élAS)aildheérlogswaqne%wsnomnc manner ,

for exanp i t hods of
bt er my nt RopaedRS iRk Bhe SHA4 R Hlol BURBRS, LRI AL R umd sfoards
M R- sel ecthiewef, aorepigephiist rsupizid iikitotie frramagri¢uptake elhlbnomdmatnme with
dosagas andysehedillng Le8 IRARIRIAC] hSoRbRNichRARGOb: Ak M RIdictfiE art.
Gener al gui dance for appropriate dosages o phar macol ogi ca agents used
i n the presgegonist5 Sereohpdsplase phibitord entlude bath sddertive sermdorta fenptake s The
Phar macol 9gi:c S foY supra, and in a
Physi ci B e )Za?‘g%eé‘;e;&?@ b “ee‘f?gﬁt%e%‘?’n TR (2005) or 60t h
(2006) Ed$orepifkpivmne reuPEiR, infaibitds wtludshoghthe Qoehlépemypmm:mmnml@d herei n by
reference S R for
i ndi cati o}lnsh E’B l!ssta?tr%'g]gasﬁﬁ%?‘h%?g%%n%ﬁt(g)lpg]ﬁrre ?[egpat e gg‘?i@i’?}?ﬁ’e or ot her
psyc hdpogﬁefatongldwchptmme dppamtitegor “2dple tshpiaksi inhibiiess " atsd Tmd nseontheof t he
present | aKERt n00wioff GhEAGIRRs $PRANER S M5 BL GGk MEcabRAREI sts and
anti depreSsants for practicfng the present invention can equal to or
| ess t han tefracyglic antidennessaps, mapeptiliggorgpiansgan, 94 the heentsdraqsiene, p@fqusmﬁeelf for other
i ndi cations.
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101021 The appropri ate dosage of one or nore MR-sel ective antagonists and
antidepressants will vary according to several factors, including the

- chosen.route-of -25adm ni stration, the formulation of the conposition, _
pati-ent -response, the severity of the conditi-on, the subject's weight, and

i “the judgnent of the prescribing physician. The dosage_can be increased or

‘decreased over time, as required by an individual patient. Usually, a
‘pati ent: initially is-given a‘low dose, which is then increased to an ::
ef ficaci qmpnd)e(sa&@ccmbmrramsﬁgmtot RReiaitii €RF1) BARSHIASIndRhBEHAat i on of an
effective_ amount |s hhln thg alg)ablllt -of those skilled in the art
espeC| al I‘K}SCPYFr‘Td t@hat"eﬁﬁ‘“"itﬁg‘ GieHing gHPSYFROS gLhip arpﬁ’l‘SBWieHéH Ud@8ei n. General ly,

- ef f i cakaise, 6zapiné,e@RbérMencaoTaNLBHin® Guaiagigedidnapippnoilef one or nore
M R-sel ective antagonists and one or nore antidepressants i's determ ned by

first adnogirgt enhbm;c antidephessBoOlse HITAE pre@AVUtI 6] indildeMhitiep@heeCt | Ve
antagoni st .alo and then increnentall|y. increasing the adm ni stered dose

or dosageSitrpty P%@loalpéa@e%deswmwﬂ? ORI LR B AT PEAN R BUHTPYIAG | a desired
Seffect gfrothiptyes@imianing aidRapifead B miikd) REkantkidbbeaAapimR| Offer N0 toXi c side
ef fects. g)l‘jac.abhe n&t hodstfo(r1 determ nt g an alg)sﬁ(iopri ate dose and dosi ng
schedul e YEreLBRHF edgrrsicgnd analogndicisat 2B A %Pe present invention are

described, for exanple, in Go?dman and | man 's_The Pharmacol ogi cal Basis

of Ther apRUf8I ¢ dn onge FmiodimpeRt; 9 fiicaiypamount; pirage of morg MaRyseleptvs ARAZIMISEK Ref er ence
(PDR), SUpERadnifiistRe@iviE biDéffeciiRamOGHtONS sl tk Rfodsin etk ifitaonacy, 21st Ed.

10 20 n Martin ference Sweet nan,
3006, T o TSPt BT STD B F PR IO NS O UHPRSC GO | idal o - The
Extra PhafiuseedpQetomic & hs bpthcdi isdner), ﬂuvb%ﬁne Aafexetﬂharrdmﬂﬁuﬁd(mai itsAssn, each of

whi ch ar e hereb BP0 d [ei 10104].. Dosage anmount and
interval CSRMH eécﬁnﬁ(& ga{“?"ﬁg'i' @%@ﬁa‘ft hSte ?)reﬁ?p lc qBP’é W&’ {hg{%tl’ s of 15the
active C()cﬂtpkbpﬂﬁﬁlﬁ(oNd@Mﬂhpanﬂls&ufaﬂmmls&?Md with mn%mem.Rknereapeuhtagbnefsf ect.

Pr ef er ablIXO %P %CCFYV eamfogcit EHeOX%erC g‘cerr%\c/gr an V\1 Sb CgChl eved by

adni ni st et Plg aongt 0ses, PG ESEs 0T EY BPBAEi 1y dose
schedid escoaadmmxméd,ldednq mnbbhmentnmmﬁkct(m ambuntoﬁﬂle&xa)ﬁmé rscal adm ni stration
or sel ecti ak f ive l._co tr drug may not
be rel at ‘!8 at%mnpﬁtt ecF 'In %%eneén%n{h%%{)t ef}e&% aw%\;?%?&art{(a? &))r 1ts% ﬁnan ’\NI Il be

abl e to optefif zsetoz@mh@tcaqdedn vr@atnbgdletlﬂeeslteffv@l%@maim dﬁr@wgetme\m t hout undue
exper i Ment ali e, IPDA HRGGHhCA erfeRTRARb L BPSuARHASL TR iRLESEN

i nvention furt her provi.des pharmaceutical conpositions conprising a mxture
of a ther ti I t e
ant agoni. s’ gﬁ; égglrfe%ggé {Tr]g@ednfﬁfte?ggg@é%nggfn@ggr ﬁﬂ%re%%%mﬁ%g%ﬁ%%ﬂ% és/ t he

M R- s&0 eceipakeanitiguniereadaimstegiseihane eumpre Mkt selcigreeutpganshsi st i ng of

tel enzepi ]ﬂ%mpﬁh)r s%%m e %H%Qhﬂ% &Waﬁénﬂlb%rgﬁtludéﬂm@%mh %ﬁt@fa&ﬂ]k n

enbodi nment s phar maceutl cal ositions conprise one or nore

ant i depr e\@ghm‘@etrh@m%ﬂrén aptisal igomep v @lexenes, oHi-( -dimetbriamisomeiiitsi t or (SSRI), a

ser ot oni r‘xﬁaﬁc%o%éh%)@idd%taﬁ ‘?l&Btc%é}xeké}l'al Bid@%%(ﬁ@@ﬁ (develRESRENEP! Ul ne
reupt ake 1 nhibitor, dopam ne reulﬁ)MS ein a

nor epi nepRY A& %MW@W’@B&FW SNRIswpt listed erpitiopl uss. ddsheneb fien-

36nor epi NARRALLIHE o TR I BB LSt Ak AT & ol thA LS otfRer SRIRAL, BRING tJ RUPt ake
accel erator, a serotonin agonl st and prodrugs thereof. In one enmbodi nent,

t he phar MREEERdEa SerolgRRsS Ay |”6Fi’df?6‘i”f§‘F F‘%té’§ i é"’lﬂde'f?ﬁ herein gt 2 wepbssEant s
sel ect ed thé ORRT O8s BF AHiepLRdsts Sini oA effibodyidnt, ah 8pféci®e {iREEITIVENIATEXiR)

(racemic or an optical isomer) is co-admimstered. In one embodiment, an effective amount

of desvenlafaxine is co-administered. In one embodiment, an effective amount of
30 sibutramine is co-administered. In one embodiment, an effective amount of duloxetine is co-
administered. In one embodiment, an effective amount of milnacipran is co-administered. In

one embodiment, an effective amount of mirtazapine is co-administered.

18



optical . isoner), duloxetine, fluoxetine (racem c or an optical isoner),

" citalopram esci t_al_opram fl uvoxam ne, paroxetine, S33005, DVS-233

- (desvenl af'axi ne),  DVS-233 SR, -bupropi on, GAB53162, sibutram ne, atonoxetine
and sertraline (or its S-enantioner, ZoI oftg).- 5101071 In one enbodi nent,
_the pharmaceutical conposition conprises ther apeutically effective armunt S
of telenzepine or pirenzepine and an SSRI'. In one enbodi ment, the
pharmaceutical conposition conprises t herapeutically effective anounts of

t el enzepi ne or pirenzepine and cital opra iﬁt(or escital opram . I n one

embodi ment080helnnther FrakodRrsnisaan eéfsﬁ%%mwnb We AIPPrE é%e%wf‘emg@@ﬁfhﬂea ly

ef f ect i ve rapkehBibdrs fseb-aMziaRicRa wath ofd dremem,mela;nde aHegetidis al i ne (or its
S-enanti org 1ZoI %f t.8 | n one enbodi maE! g phar maceuti cal comnposition
conpri ses FXHBPIAR gleqti ‘I‘qr‘if’"l?f’tfr@&f‘i“i?tékedﬁ]ﬂ Hirgin f‘detrétfoéﬁﬂ’éﬁ?%""&?"e‘ﬁ]er enzepi ne
and fl uoxe ine (racemjc.or an tical I n one enbodi ment, the .
phar maceut! Q?él grabadimsat. @, P‘éeég’ot“ﬁégﬁ'ﬁéhﬂoéﬁof?’“é?méﬁf“i’R?@"‘&rmunts of
t el enzepi Reupoke mmb&nmptmmﬁﬁndteﬁeh W\tﬂxﬁfﬂrﬂﬁre MR- HRagdnEant , the

phar maceuaEl caI] OSI i.on, cO r| set er.a eut%all effec ‘{‘?‘E g 15amount s of
t el enzepi né“6r arﬁfln §?1]E€é° RredoRART e?"% ? Aoy igd ]amll P ERBSYI nent, the
phar naceutGWZadempbsprbpmn Imtlnrrpzse sfisipiolpen apeatoliesbrt thoedht @dki ve amount s of
tel enzepi ne_or..pi ne and odi men
phar maceut't" OT\SIb(%ofgr’ﬁe)tg radrenerglc r pa]s(g@lo‘fkﬁdeer grb(értlfteim%g? VAR gﬂe t‘lvf’/e amount's of
t el enzepi neownt opbupemmepﬂ qqeadannbteminl af axine (racem c or an optical isoner).

I n one enbodi nent, the 20pharnaceuti cal conposition conprises

t her apeut i[@e82] ylnait embadingeng amefifc8veaimotugtlof prap imve: tople efomninepi ne and

desvenl af i.cal sit4 Oon conpri ses
her apeut ek fopttfy QRfmBERARAE Mar b O RALIRGRIL il on2GTRREMALOD G

dul oxet i ne¢ledtive antazoristh Gu¢rmBay tnpiehelpgﬁlhamhdwea'mbm mdfonbnﬁsSER 2)21528ﬁmpr| ses

t her apeut g by 06 Lasdt n%ygz @H;emasofheg;%&%Jza%{ze;apwﬁomsxapém%ﬁmdae and

m | naci pran. In one e nment Sphar maceutical conposition conprises
t her apeut iBQM2}.9%Df ecti ve anpbunts of tel enzepine or pirenzepine and

m rtazapi ne. ;0109] I n one enbodi nent, the pharnaceutical conposition
“conpr i Wes (0088} aMendaming oxifassrishiiiorsfer vass b pseset invention zeshidnbefloraterier enzepi ne
and bupr o @stomin® WHEnyh icesrixaas, Inwaloeém@@ sm?yhn@%@neh\éul% Sebiffd inve

ant agoni sts and one or nore 30anti depressants can be adm Ristered to a
subj ect , &ragYICYPEOTRfriRACIRA M8 fheir S‘éﬁ‘%@rﬁ@t"i"’é’ apthiraraderagl drlives famsat or a dog,

i ndependentwy or together in the formof their pharmaceutically acceptable
salts, or If lhé“‘l"l??rﬁ?sé‘?ts Ratshabracenintard WhpdReA iR he conpounds
are  m xedndMde hhaprdiifirRbietiaE, hi@fcdolan@¥&beNt (S) in a therapeutically
effective anount, e.g., at doses effective to effect desired result of
reduci 7ag t[h@spyﬁpﬁreﬁfﬁte%satgaﬂomwemk@m Gal d rfgé}mdnintﬁi&iﬂose;l%éb} An

M R-sel ecti,ve. ant a%{)(g% st-anti ?I pr essant conbination of this invention can
be 5i ncor pEPRisHRIoPFpGlogmYaion g @ YRS O PEPIENET fagiPrsy RYTBARER i ¢

adm ni st r ahidyolic aanpe:sqaa:s trle @dthialstesed ata dONTiabalt O Bbut bhEmpESSHMAL i-nvention
can be fornu at ed i nt d?p y caI corrp03|t| ons, together or separately,
by for mul af1°0h oﬁe%ﬁ% ‘z‘; Oé‘ §¥¥eutical |y acceptable carriers or

di l uents, n be for dlnto ations in s m -solid,
liquid or lg@g]eog OPEP ﬁeé’ptnged(g,}ﬁgﬁ)és atr?ﬂﬁ"g gre‘i%{ﬁéjﬁfeeoé abayf ? 1°§g°“ﬂ)§ ers,
gr anul Bs, mgf@g,%e psughdyl &lmigstered dt elsout 201 thbaben?2 ), mg @s 0 Indart@nlar, isupposi t ori es,

i njections an I 112 SUI formul ations for use in
t he pr ese ac{1c1 q&]??r%sem me(tih ?g vgrgzgjaxme (%acemlclaran (1p ]call)lsomﬁgmn‘:l:)gt on: The SCl ence

and Pract |adlema§terdaha¢hmtc9fng @_‘@bOIEa25 QOeosewpnwsuMmdmmdmeéat abbng Conpl et e
Drug Refery S, . N azi,
Handbook o?@%ﬁga 53M’%eut egg%g??%né %ﬁﬁe@ﬁgl&m %Ilnmgg)geisﬂ Press; and
G bson, 13515ﬁ%1m@ﬁ@)ew|uwlly P@éﬁ%?hﬁr%ﬁtmﬁﬁammdrem%ﬂy aopioiy:22Ame(dagt i cal Qui de
from Q%nd'aﬂdiﬁﬁst %i&glly%%&ﬁhﬁﬁ 78, QS@QEW%F %o%g/&?sﬁggppﬁﬁ%ﬁi‘e f&@ﬁ’l | nt er phar m

Press, which are hereby incorporated herein by reference.
phar rraceut“ﬂ‘%‘a‘lluabﬁfﬁﬁﬁ’sqatYW@fad@éé?ﬁﬂgféda%@rdéild?dé@ﬁﬁdﬁémﬁﬁ?ﬂﬁ“&élmﬂé’é in a

manner that is known to those of skill in the art, i.e., by neans of
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conventional m xing, dissolving, granulating, dragee-making, |evigating,
emul si fying, 20encapsul ating, entrapping or |yophilizing processes. The
-foll owi ng met hods and excipients are nerely exenplary and are in no way
limting. [0113] 1n one enbodi ment, an M R-sel ective

ant agoni st-.ant i- depr essant conbi nat| on is prepared for deli very in a

sust ai ned-rel ease, controlled rel ease, extended-rel ease, timed-rel ease or |
del ayed-rel ease f_or mul ation, for exanple, in sem-pernmeabl'e matrices of
solid 25hyﬂfeqp}h@ddirﬁesmnhr3omb& tiaRRE adynDRg ehilhexihd\@h BPRudihiSterafifRAdosedar i OUS

types of s rel eas terial t ahl i shed and are wel |
known by tH 86 g@ 3@8 ?ﬁexta%g] 'zf&’?m 5@1]B$éﬁ? Qg&?réﬁ@%‘ a3 | 568 85| at i ons

i ncl ude’ f iS-emmpakedolbabicet is, admnhstarqdan daserhiing fom gpedtlSeR0Gygtians, matri x

t echnol ogi L) hili erial d wax- based
tablets ?‘%Hg%()gglfola%%ﬁlg}a xcquuolgé]r?te grQ(‘(eRncora %pr{agl lsomeﬁ)%an uang, et al. Drug
Dev. | rid. a@harsmedmd@@s r@mir(gmoutiséémg&qnblsuaér abmlut 200ung/ddeyv. | nd. Pharm
29: 925, ( 209 bsan¥Rth s i heredi ocePAREAD ¥, BARGA o 357482 L 2AOBY:
Khanvi | kar .1 al, Brug Deve. ind. ARG 40300 gk ;“alﬁn)’g Lhri dt, et
al ., Int. 180-208yag/fay. Pprogetige (az@eic}")mwtsra%tnaiomepn@eg @@rsebqyélqwéng/dagysterm can,
depend| ng u@lﬁuys&uzod@sﬁg@y rel ease the conpounds over the course of hours
or days, for i1nstance, over 4, 6, 8, 10, 12, 16, 20, 24 hours or nore.

Usual |y, qogyrpi nedriigd &RER feeénmktﬁ&asqmoﬁaﬂ J?%scnslsrﬁﬁﬁﬁqnyél ng
nat ur al | -occurrl ng or s ?hetl c or instance, polyneric vinyl.

pyrrol dor?@’%)“msé"fféﬁ ghoutyd W‘i’ﬂ}i mﬂ??efe&blycfb%“‘(llg\ﬂ-{”)m 3%535’15‘@5()}%‘?19} hydr ophi | i c
5pol yner s;cithlystin phokintteaddhera day,dsrapkintd i tHé)&d)Eﬂﬁg(ﬂrthhd&,emﬁglCh as

met hyl cel.l .yl ose, et h I cell ul 0se, Q/%r %%g I cel | ul ose, and
hydr oxypr ST REPRS P 151“? B §YED “O5HRE Y&t VIEPHIMERR92Y10114] The
sust ai ned Mirtarine cud dd adnahistarsé atfagioseLof altduOﬁSOOchmdan feloexbxeplgraeqamv édisusi ng

natural ingrgd tit X|de silicon
i oxt de, e g ygumt AiihaiB TRE il TR MR BB RE RS, S
i ncor prr ateédnib‘yali’@f%? é%d@)»lS(E)(éﬁ%mg/ﬂ@yed ext ended rel ease for mil ati ons that
can be used in delivering an MLR-sel ective antagoni st-anti depressant

conbi nat i d#P88F ﬁ%icﬁraetérbms-%ﬁmmhﬁioabﬁpmioad@faZMSQalld@smdbmw in US. Patent
Nos. 6, 635880icr6:26bs200b0? 5646 50y, B G 2R, 5900 3Ry, 6, 589, 563,

6, 562, 375;. 6, 548, 084 537.5 8524 621, each
of which |E§JPW§¥°%%Pqeﬁ%‘u"ﬁt?feétab?t)doﬁ“e?fé’i’%‘ 155%&9 mgééaérf@rﬁé@npleamuf%i P&d rel ease

for rml ati qoe, 186, 2p@nbo ﬁg/h@r Mdﬁbﬁﬁ@&éxmamhm&)rstab@@ﬁcmﬁ%@:ﬁhf@@dd bih U. S. Patent
Nos. 607, 75 6, 482, 440; 6, 403, 597;

46 _
6, 319, @19 d°%“%%‘t5’“%§§ y g"/"é?% ay472 704; 5,445, 829; 5,312, 817
and 5, 296, 483, each qf (¥\/n ‘Eﬁ} |ncorporat ed herein by reference. '
Those skilled in the™ar 'W?'T'?“OP% ha ’fcél(‘,’%'éﬂlAﬁé‘“bt her applicabl e sustai ned
rel ease f%@m affl ons. %[,1-911 For or aé&ﬁdgl nistrati.on, an M R-sel ective
ant agoni st SBPE TR BT ST B EPOIIAEPLIRY  r eadi |y by
~conbi ni ng cmaﬂrhmptmdmsamefammaédlvylthaamtern:toab:be atidepreBrss thzhaie natraavlvml | known in
e At SR ARG TR LG SRR Ba RS OLTUL BLE 25 tablets,
suspen&y orilbovel i qui ds, gels, syr ups, slurries, suspensions and the like, for
oral ingestion by a pati ent to be treated. Phar maceutical 25 preparations
for oral U8OLah shwe erhipodinrpat, thgonsioxinerg MiRescletivpatagdwstwvireh a sol i d
exci pi ent ,co QithinRidak oY cdfotrMitiCyithBnd GRE lbfeG- WX kedk Sor aga}ﬁstsor ocessing the

m xture of granules, after adding suitable auxiliaries, if desired, to
obt ai n t ali*emelifist SHiTRgreeerics pronists Gisfude bim-chigrophsndipinsraging (m-CRPar t i cul ar

fillers suGhaAsingUenS6 <1br@£akmlmia%qm&@sen@%ma@%zn@mm \ALO]% sorbi tol ;

cel | ul goe BLEPALALONS SHSh: A5:c0h9h, SERTBLEVERELGS IR valgR) Stareh

rice S:’t
LY-448100, WAY-161503, WAY-470, WAY-163909, MK-212, BVT.933, YM-348, 1L-639,
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30gel atin, gumtragacanth, thyI cel I ul ose,

hydr oxypr opyl net hyl - cel | ul ose, -sodlun1carboxynethylcelIulose and/ or

-pol yvi nyl pyrrolidone (PVP). If desired, disintegrating agents can be added,
such as a cross-I|inked pol yvinyl pyrrolidone, agar, or. alginic acid or a

| 'salt thereof such as sodiumalginate. [0116] Pharnmaceutical preparations

‘which can be used orally include push-fit capsules nmade of gelatin, as well
as soft, seal ed Capsul es nade of gelatin and a plasticizer, such as :
glycerol or sorbitol. The push-fit capsules can contain the active

i ngredi ent $Ki264, A0 Hi-8865IT, ATWIXE 105 fand thelikesee)e. A Nilsa Bos &, Mbi. Ohlen. 208Uch as

st ar ches, 3p. {) :atHbl’l cants such as talc or 5nmagnesi um stearate and,
optlonally, S abl I"zers. I n soft capsules t he active conpounds can be

di ssol ved us ended i n.sui tabl e u oils, liquid

paraf fin, 8‘?09?% qﬁls‘d" bOglt”f‘fmlsetneeone rm& Wﬁlsﬁecgddant?gonﬁgsg abi lizers can be
added. Al | cb-edmmistateil one- fblmrulatﬁda\hthazdﬁfhllstswraftqnqulshmalthr deori morelbsRges

sui tabl g fQéle&ugﬁtaag,mt&rﬁwﬁim,mere&&uﬁlma@émﬁh MeEink! f Bhnpvi ded wi th
sui tabl e coatin ur pose, concentrate ugar solutions can be
used, whi cﬁmé%hm@&t the Azl qrwor,ed%tRaﬁehctg‘ﬁﬁmagoaﬁisere CP'&@@"‘SWVWOWI pyrrolidone,

car bopol 98brmuRRl ¥ah RYda8R8. B ¥aebmbRARHR! thé drdedPnbreMIRA¥ledRe | acquer
solutions, and suitable organic solvents: or solvent mxtures. Dyestuffs or

pi gnent s camagsEIsEdEseagmintsited pagr-famulaid v ihdgetl- 10 alnispe embodimenistPs £ i cat i on
or to char agt @mhozeMe-fdiRf @rthtagans anadol aammistdedat td-Bemaaepwind doses.
15[0118 Tq{é) ooqg)zgunds can be formulated for parenteral adm nistration by
i njection 6& y bolus injection or continuous infusion. For injection,
an M R-selective anta i.St-anti depress conbi tI]OI’l can be fornmul ated
"t o or epaidPlnts Sy ARBaEID R o ERR R AL g P RO S Ry REEERE e an
agqueous Or onmnRGUIEPressa tha ate nosAd R-sictinegethguinlse argirono bivesre SiHT2E ar  oi | s,
synt hetic ali hatg)c sai(s” i lstér grl des, esters of higher aliphatic acids or
propyl ene TSR 012U ER esired, with conventional additives such as
sol ubi l'i zers, isotoni . aI?ent§ suspendl ng -agents, emul sifying agents,
stabilizers and preserva Ives. Preferably, a conbi nation of the invention
can be e o) f. i iologjcally
compati b1 e Taet ol o AHERM Rk BPena BER ) B e £

physi ol ogi caintigmérs sd dwtﬁrre@ners)nmw éta$terpmn¢9ﬁnq atfjeemixtuses of sueh bemgre.esent ed i n
uni t dosaggs tvaimsoﬁatgs hydl-a!ﬂequHﬁWqﬁé pgfwnb&hmhttduton%é%@% tHeRPLAL RRRG, W th an
added preservative. The conpositions can take such forns as suspensi ons,
sol uti ons d&Fe vethil ‘§?@H@qfﬁledfeﬁf&md?’e“é%afueous vehi cl es, and can contain

formul atory agents such as suspending, stabilizing and/or dispersing
agents. [0119] Phar maceUs?eRes formul ati ons for parenteral admnistration

i ncl ude aqueous solutions of the active conpounds in water-soluble form
Addi t i offal 119094k uShserieerms g ension elringledss FeoBeliyibelshisiarasy Bebpirepitr ed as
appropri at @géhtd ¥hdréli Bﬁ‘etdr d@re&ma&sem& byt barhdre atbin Pt kspecifis @lomant s or

vehi cl es , i ncl ude fat S, sesa nt hetic fatty acid
esters, sudts¥ “@fﬂ?fﬂ Fe ?t%p“d’#{y Farbig VE%’F%@? tLe(S‘}pe‘i‘tic ‘ipmﬁd%feous

i njection suspénswahs mpanpm@lbﬁbbdlad phsmbsduacadiesccmabmdkaitsmfﬂ&ammm vi scosity
of ‘the SUSpgé‘ns'a%ﬁ‘Froﬁmgﬂheréof t‘ﬁé‘&gﬁe’(&f%g&‘e&m GGdnlisH 9}%? orbitol, or

dextran e sus enS|on ca con al n sul e stabilizers
or agents whmmlrstaanm s@a@eﬁmh@th@@deblsmpmey soth as Heuteriomt dlin@s providal | ow for t he

preparat i an&éaselg'n&wbxhc%%ﬁgn%@ﬁ SbrSOdriHch®NEvanfibdsShAaL |uehva intA§ active

|ngred| ent can be 1 n powder formfor Sconstitutron with a suitable vehicle,
e.g. ster |}1alé'-]1m fﬁjﬁ‘ﬁ’d flpsage rmr@pent%éqompgaluslébeled variants of the therapeutic

) -_ agents ofthis invention and prodrugs thereof can generally be prepared accordmg to methods
- . known to those s_ki]ied in the art by substituting an isotobical]y-labeled reagent for a non-

30  isotopically labeled reagent.
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101201 Systemi c adm nistration can also be by transmucosal or transdermal
means: For transnucosal or transdermal adm nistration, penetrants
.appropriate to the barrier to be permeated are used in the fornulation. For
topical admnistration, the agents are fornulated into ointnents, creans,
.sal ves, powders and gel S. In one enbodi ment, the transdermal 10 deI ivery
agent can be DMSO. Transdernal delivery systenms can incl ude, e.g., patches.
For transmucosal adm nistration, penetrants appropriate to the barrier to
'be permeated are gsa@gifsé-fignl OF mMul ation. Such penetrants are generally -
known in the art. Exenplified transdermal delivery fornul ations that can

Nos. 6,580,549, b 5aa. bap ROy ORURARANE ) 010 %6 65, 006 |6, 379, 606

156, 312, 71 r rated herein b
“reference. T{[Og%gl? l%ﬂ? %e é%gﬁgg%m nls\sg?%tgtgla%%\&nﬂﬁs a?é)%"{"ggsi%ﬁ)%n@e can take th)é
f or m of taM@u@ab}Vetmmg@dpﬁmdnjﬂlamedlmmetaoctsamv@mamdaht foeatbeest. 101221 In
addi t10g_t 9o bl ih O AoliHifi 4SS CIelPRS] ok lr%bsé s, afidin'bie SRbARAdnike
ant agoni st - antl e ressant conbination’'o ént I nvention can al so be
f or nul at ed fast laanb-‘;ﬂ;)@OOZ@SOpﬁ@péi%damﬁ ye@@c}@ngﬂnge@m indigidpds redietthons can be
admi ni st er gl %yréal;mé b0l 16081 1 AL SorsBHL AVRAYSHA 481, 00, 550,

i ntramuscu I nt rarmscu nj'ectio or éxanpl é, the
conpounds 68k 6@% 79Q3r8ﬂQJI9QQ éﬂOQ/danh }éqwebfabinéWp’@hlymrheGU@PSSﬁlWtrgamdobﬂ?c
materials (f0kesE R8s grygag 2VedrdorddheBCCEPt abl e oil) or ion exchange
resins, or as sparing y so fe’defivatives, for exanple, as a sparingly
sol ubl g, sal t.. 25[0123].. Tglc%em%r maceutical conpositions also can conprise
suitabl'd solid or gel phase carr| ers or excipients. Exarrpl es of such
carriers Or& ﬁ]; Ier%pal nr(iact'i"c:(%ir%a tgel:'l rese tme otds effwéttved tOI%ltSCO o%é clﬂ'm Cé’;ll‘ bonat e,

cal ci um phosphat €, BSOSUars ostarc el T arose deri Vatd ves,

gel atin, aMleesﬂn@rastagmlsts caﬁdrpmimdhw}mme ogmym@hisdepmssaxms tam b80[ 0124] The
phar maceut i St n ed in a
R T cert A RSt M B RSRE o LB S LD O
or nore KRaslegamistsiane ant@epresgots 1sdeserainmlymaebe)ardmrmstereémmedermesbsarf@ls in
separatg f [ e one or
oo W5 o SPEL A PAe L Rt Bieh Al ek BRI e bt kM FOTRELRS, Pt he
sane f or nulaateganists andthe end erimpresritidelireseantssare admanikered onse dailyd Erafdrebloitee or nor e
MR- sel ect iye, éﬁpﬂ'séllec%vé‘ma%g&%s% r?eo@%kda%%&:?e?ﬁms%re HRGReAGENt 1y in
5uni f orm dosage forrmulations throughout the course of treatnment. In certain
enmbodi ment $t-the bamekimesor fimesy ifafénstanes %mea@mxm dhrpr g ataseMiRreclestivagoni st s and
one or norg,aniiens ERSA Hove dnﬂ@&%&%'&&ﬂ de daphifiacal.gck#R3a068. over the
course of treatnent, either increasing or decreasing, but usuall y

i ncr easidng fergulatonf f i caci ous dosage | evel, according to the requirenents of
an individual. 10101251 I n one enbodi nent, the kits conprise one or nore
phar maceut il@0897] cberseddin pasiarts, tlrmpethass ag carried ot consprent)y Rdmiaistssng the one

antagoni st g, &%k%%&&m%&@&ls@mu&eﬁaﬁ%'nésﬂrn(% e fick TSRS e AN

pi renzepi ne. 10 1261 In certai n enbodi nent s e kits conprise one or nore
ant i depr esdeihation sbtreagnpent] For esriaininatignts the medds age Fargedofut by kel adeinisiasinger ot oni n
reupt ake i gy Rk bhork RERL s)electﬂre%ﬁ!x@%ﬁﬁ' dhd tﬂé@%s&ﬁkﬁ%rdd&%xéé?ﬂ?h@%ﬁe' nhi bi tor
(SNRI), a norepi nephrine reuptake i nhibitor, a dopam ne reuptal ce

i nhi bi t&r, camasraatdcREesaRts nBhcchgpentiniflly é‘ll’diteﬂé@n FWWP?JPP[I‘EW@ Miprelyctivy

serotonin ”%ﬁgﬂn'fk?sDJTHn'e "G agigagsg Ty, SURYAK Bayls b dAl:d @4 dayéwd dH}sX$M'f)%§yst her eof .

In one enbodinent, the kits conprise one or nore pharmaceuti cal

conposi t i orvsf E‘iﬁﬁ’ﬁ’ﬂeg?‘?ﬂgadﬁh'é“@ﬂo%ﬁ?froée sifPeraapiderreuis sel ected fromthe group

consi sti ng of venl af axi ne (Macem c or an opti cal
10098] The one or more M;R-selective antagomsts can be administered prophylactlcally to

prevent symptoms ofa psychologlcal condmons ina subJect at nsk or therapeut:cally to -

30- ' amehorate symptoms of the psychologlca] condmon for a sustamed penod of time.
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20i sonmer), fluoxetine (racemc or an Optical isoner), dul oxetine,
paroxetine, cital opram escitalopram fluvoxam ne, S33005, DVS- 233 .
. (desvenl af axi ne), DVS-233 SR, bupropion, GAB53162, sibutram ne, atonoxetine
and sertraline (or its S-enantiomer, Zolofte). 101271 In one enbodi nment,
_the kit conprises therapeutically effective amunts of telenzepine or
pirenzepine and an SSRI. In one enbodinment, the kit conprises

25t her apeutical ly effy Ctlio\(. s%’i"RHmixﬁstPJu el enzepi ne or pirenzepine and
cital opram (or esci ta opra% I n one enbodi nent, the kit corrprl ses

t her apeuti y gf and
Sort rar nelofss)Y ELLEE kGBI Suyd i ATEERIAC B BhEERRE 2
conpri ses QMFmpwmnmmeloymfdaaudﬂpmsaanmanbsacrhfevecbllneyarz'celpmaﬁ, oxlugingenzepi ne
and 1 UoXeddhnecld gagﬁemepal Ghcth AR E b BOITE, s{;&u{ap%u?rma%h&%ﬂ the kit
conpri ses t her apeut i cal ective anounts’o enZepi ne or ’pi renzepi ne
and fl u@oxmmnalitmnmwommnmhtet,c,aﬁemiétr@tloooﬁbqr 0rs=@snmhé‘ﬂd§3®imlml |y
effective o)i | RZERI, t 101281 In
one enbodi %e%wgt befa%ﬁg@& g}éeo{ erg(%eutl cglﬁf ﬁ@%@?&e&%ﬁﬁﬁnts of

t el enzepi n@ﬂmlﬁfmﬁ‘#Eﬁlz@lﬁﬂqii@wam@tléwr@mls In one enbodl ment, the kit
conprises therapeutically effective anounts of tel enzepine or pirenzepine
and venl af @x00he If samesmbodiorentong pt mo@|M iRsseieetive. anlaponiste alendodn ment , t he kit
conpri ses u I nz L,renzepi ne
and desven‘Tt gng?(ﬁlégnlcb% aggrélé]%féé hla\f{rogcﬁm%%&k?ggmm%a??esrgg %m a’pgutl cally
effectie dpoumbistagfed radaenfoepilat@nor pi renzepi ne and dul oxetine. In one
enbodi nent, the kit conprises therapeutically effective anobunts of

t el enzepi ne or pi renzwplmahmfmtenmnmmropﬂamrmasmd)odl ment, the kit
conprises therapeutically effective amunts of telenzepine or pirenzepine
and mrtazapine Adi:ﬁﬂ.l&ihﬁ@ﬂloslagbs(ﬁdSTGMmh\t’ﬁﬁtagorﬁheaﬂdlahtldéﬁmﬁmtsQ‘Sm

th t | | t d

bup op: on. <E3giger 1 $4seiF o R En Seiabr SR APl B Pl BEAGDATR HS: Pt e, but
not to Ii nGEnetahgnd}inaﬂ foeapprapyiete idbsapes of 5l ﬁmmo&gicalldg&ﬁﬁﬂseﬁﬁtthmwéﬁssant

Ef f ect ?S eeth cf% 1S rgvlljge%eu? elctgyman.fzﬁe%q%fzﬁgg'h V@hsarr%a% oggal S%%??, ffemﬁrrpounds for

their antidepréssant “ef T oy & ori gi nal
descripti ontlngdlﬁitremaét sugka, afdSh e Physiciat’ Désk Refepeh(@DIR rforeesxarhpl85n 867- 70,

1985, St en%dfé%@)%) or 68 |(2%(36 :,Décp 9 (frrlilslbg Biyeacgglh ‘%ﬂ Vdsgfel@ilﬁ(léc?pora(t% chiat

11: 659- 71 A Pong by JJ, et
al ., Phar niaoefereBceod’hblthEcﬂDS%é ®r M&Bgseléét;veZﬁt@gb)msts?aea/fenmdltm:oes dgjkiinevveek- ol d

(25-35 gr ag&)i Hgal?mgrits t(ojg'mehc%tg gip ssSn oxaoqﬁe? Bsycﬁ?lo%ca?c&?i%ong I I e to testing.

Mce (n = oneal Ty (ip) or orally
(po) w2éh ¢0hre>onmgmmeth¢d$@f themwemt mgattloo,refﬁcandusr@sagemm,Resetehta:er honme cage

for the aPREQRGLELE AOREALLASIIBILLAL B YAl 4000 DML colitlongidape, < he

m ce were n suspen _ rairn gauge: CtIVIS[y over the
next 6 m ntmre(sgwawus%i)ﬁ@dﬂwyl%%pméosaa@ pebltshelrfordmerhndmmms: ty, 2) Escape
Behavi or or 3) My or Escape Behavior, based on the intensity of novenents

r egi st er ediob8z] t hﬂlegpprabmatg@sw of ?antcalmdrﬂMﬂbisélédtiye wveponist end at ed and

cxBre=Sc LoAGEaRtS LI s B LSO PSR BB L Y P
ant i depy esa;iamgwgplg meffpmalmtlbly oﬁthc)cctrmsltmm Ip&lent Tesponse, the severity of the

condition, the subject’s weight, and the judgment of the prescribing physician. The dosage

can be increased or decreased over time, as required by an individual patient. Usually, a

patient initially 1s given a low dose, which is then increased to an efficacious dosage tolerable

 tothe patient. '

30 -[0103] _De'ter_niination‘of an effective amoi;nt is well within the cap_abilityof those skilled in

the art, especially in light of the detailed disclosure provided herein. Generally, an
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cumul ative imobility. Treatnment effects are presented in Table 1 and FIGS.
1 - 6as both raw Time Spent Immobile (in seconds SEM |[standard error of
.the nean]) and as % Reduction in Imobility =[1 - (Treatnent Inmobility /
Vehicle Immobility)] x 100% Simlar superscripts in the Dose col umm of
~Table 1 denote values derived fromthe sane experinent (to facilitate
conpari sons between individual treatnents and co-admi ni stratlons)

BEStatistic ana S ..were erfor d us SIS of
o anoe) PR RS L Rl 2B ioR oEthe be Aol ERIR PRGN e
over al | alaphlanesceunoaﬁ anﬂd@:ﬁassahts 1s‘|'®talrrem&d b)a&stesdmskmr(ng)aldemwrmagm ficant

effects compared to v Le-treated mce. while fers {a.or b) denote
significan et el 15/1 %BQGC?VC %ftta{gomm agoéle tap(gglf ed Wt IH%E';?' mcreas]I Et conmpound ("a

for signi fadmamt@ed‘¢0@mra1n$a|gcheFﬂdemmonéndhihbfhedlgatlosasgmededamnbzeddsmm

tel enz eSOI %?i)eﬁ okﬂ o-ll-?ep\leﬁ nlthe Ir&?ed]sgb §% %8 b rqu[%loog' 851 n]é:%]dg %ffecﬁs%%%c I's de note

p<0. 01 an ree sy nbol's denot e enoti ng
st atisti caheﬂmdgfnrﬂctelanm& im@pprlgenm ‘ﬂffsem@rdosmmsctlbﬁeﬂe(folrmmd@mq af i gur es.

Table 1 OOJERBH P l?xgénugﬁ Qﬂe%le&rﬂ') pb!a}n 13 Ildggdr{a G-Um%grsmant
[S2Es P ki :

| rmobi lity TiInme tion in Val ues nzepine 5 (ip)a
11516 80 +Thg4’harmacologzca1 Baszs of Therapeutzcs 11th Edmon 2006, supra; in aPhysmans Desk

Reference (PDR), supra; in Remington: The Science and Practice of Pharmacy, 21° Ed.,

10 2006, supra; and in Martindale: The Complete Drug Reference, Sweetman, 2005, London:
Pharmaceutical Press., and in Martindale, Martindale: The Extra Pharmacopoeia, 31st
Edition., 1996, Amer Pharmaceutical Assn, each of which are hereby incorporated herein by

reference.

[0104] Dosage amount and interval can be adjusted individually to provide plasma levels of

15- the active compounds which are sufficient to maintain therapeutic effect. Preferably,
therapeutically effective serum levels will be achieved by administering single daily doses,
but efficacious multiple daily dose schedules are included in the invention. In cases of local
administration or selective uptake, the effective local concentration of the drug may not be
related to plasma concentration. One having skill in the art will be able to optimize

20 therapeutically effective local dosages without undue experimentation.
3. Pharmaceutical Compositions

{0105] The present invention further provides pharmaceutical compositions comprising a
mixture of a therapeutically effective amount of one or more M;R-selective antagonists and
one or more antidepressants. In some embodiments, the M,R-selective antagonists are

25  selected from the group consisting of telenzepine, pirenzepine and mixtures thereof.

[0106] In certain embodiments, the pharmaceutical compositions comprise one or more
antidepressants that are a selective serotonin reuptake inhibitor (SSRI), a serotonin-
norepmephnne reuptake inhibitor (SNRI), a norepmephrme reuptake 1nh1b1tor a.dopamine’
reuptake mhlbltor a norepinephrine- dopamme reuptake inhibitor. (NDRI) a serotomn-
. 30 norepmephnne dopamine reuptake inhibitor, a serotonin reuptake accelerator a serotonin
agonist and prodrugs thereof. In one embodlment, the pharmaceutical composition comprises

one or more antidepressants selected from the group consisting of venlafaxine (racemic or an
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"30%n.s. 5 OPP 114 + 19 90 + 18 21%n.s. 5 (ip)d 125+14 15923 -27%n.s.
10 (ip)c 97 + 20 64 + 15 34%n.s. 25 (ip)d 125 + 14 84 : 07 33%

optical isomer), duloxetine, ﬂuoxetiné:('racemic or an Opticzﬂ iéomer), cita.l'opr'ém,
escitalopram, fluvoxamine, paroXétine, S33005, DVS-233 (desvenlafaxine), DVS-233 SR,
bupropion, GW353162, sibutramine; atomoxetine and sertraline (or its S-enantiomer,

Zoloft®).

"5 |0107] In one embodiment, the pharmaceutical composition comprises therapeutically
effective amounts of telenzepine or pirenzepine and an SSR1. In one embodiment, the
pharmaceutical composition comprises therapeutically effective amounts of telenzepine or
pirenzepine and citalopram (or escitalopram). In one embodiment, the pharmaceutical
composition compnses therapeutically effectwe amounts of telenzepine or pirenzepine and

10  sertraline (or its S-enantiomer, Zoloft®). In one embodiment, the pharmaceutical composition
comprises therapeutically effective amounts of telenzepine or pirenzepine and fluoxetine
(racemic or an optical isomer). In one embodiment, the pharmaceutical composition
comprises therapeutically effective amounts of telenzepine or pirenzepine and fluvoxamine.
In one embodiment, the pharmaceutical composition comprises therapeutically effective

15 . amounts of telenzepine or pirenzepine and paroxetine.

[0108] In one embodiment, the pharmaceutical composition comprises therapeutically
effective amounts of telenzepihe or pirenzepine and an SNRI. In one embodiment, the
pharmaceutical composition comprises therapeutically effective amounts of telenzepine or
pirenzepine and venlafaxine (racemic or an optical isomer). In one embodiment, the

20  pharmaceutical composition comprises therapeutically effective amounts of telenzepine or
pirenzepine and desvenlafaxine. In one embodiment, the pharmaceutical composition
comprises therapeutically effective amounts of telenzepine or pirenzepine and duloxetine. In
one embodiment, the pharmaceutical composition comprises therapeutically effective
amounts of telenzepine or pirenzepine and milnacipran. In one émbodiment, the

25  pharmaceutical composition comprises therapeutically effective amounts of telenzepine or

pirenzepine and mirtazapine.

[0109] In one embodiment, the pharmaceutical composition comprises therapeutically

effective amounts of telenzepine or pirenzepine and bupropion.

10110} A combination of one or more M;R-selective antagonists and one or more
- 30 antidepressants can be administered to a subject, e.g., a human patient, a dome_sﬁc animal
such as a cat or a dog, independently or together in the form of their-pharmaceuﬁcal]y

acceptable salts, or in the form of a pharmaceutical composition where the compounds are
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50 (ip)d 125 + 14 61 + 11 51% *** 60 (po)c 130 + 21 7115 45% 80 (po)e
130 +'21 82:18 37% 100 (po)e 130 + 21 59 + 10 55% **

~ mixed with suitable carriers or excipient(s) in a therapeutically effective amount, e.g., at 7
doses effective to effect desired result of reducing the symptoms of the psychological

- condition.’

[0111] An M;R-selective antagonist-antidepressant combination of this invention can be

5 incorporated into a variety of formulations for therapeutic administration. More particularly,
a combination of the present invention can be formulated into pharmaceutical compositions,
together or separately, by formulation with appropriate pharmaceutically acceptable carriers
or diluents, and can be formulated into preparations in solid, semi-solid, liquid or gaseous
forms, such as tablets, capsules, pills, powders, granules, dragees, gels, shuries, ointments,

10 solutions, suppositories, injections, inhalants and aerosols.

[0112]  Suitable formulations for use in the present invention are found in, for example, in
Remington: The Science and P;'actiCe of Pharmacy, 21% Ed., 2006, supra, Martindale: The '
Complete Drug Reference, Sweetman, 2005, London: Pharmaceutical Press.; Niazi,
Handbook of Pharmaceutical Manufacturing Formulations, 2004, CRC Press; and Gibson,

15 Pharmaceutical Preformulation and Formulation: A Practical Guide from Candidate Drug
Selection to Commercial Dosage Form, 2001, Interpharm Press, which are hereby
incorporated herein by reference. The pharmaceutical compositions described herein can be
manufactured in a manner that is known to those of skill in the art, i.e., by means of
conventional mixing, dissolving, granulating, dragee-making, levigating, emulsifying,

20  encapsulating, entrapping or lyophilizing processes. The following methods and excipients

are merely exemplary and are in no way limiting.

{0113] In one embodiment, an M;R-selective antagonisf-antidepressant combination is
prepared for delivery in a sustained-release, controlled release, extended-release, timed-
release or delayed-release formulation, for example, in semi-permeable matrices of solid |
25  hydrophobic polymers containing the therapeutic agent. Various types of sustained-release
materials have been established and are well known by those skilled in the art. Current
extended-re]éase formulations include film-coated tab]ets, multiparticulate or pellet systems,
. matn'x_techhologies using hydrophilic or lipophilic materials and wax-based tablets with _
pore-.forming excipients (sée, for example, Huang, et al. Drug Dev. Ind. Pharm. 2_9:79:
30 (2003); Pearﬁchob, et al. Drug Dev. Ind. Pharm. 29:925 (2003); Maggi, et al. Eur. J. Pharm.
Biopharm. 55:99 (2003); Khanvilkar, et al., Drug De\.z. Ind. Pharm. 228:601 (2002); and
-Schmidt, et al., Int. J. Pharm. 216:9 (2001)). Sustained-release delivery systems can,
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Pirenzepine 5 (ip)f 123 + 20 137 + 15 -11%n.s. 25 (ip)r 12320 90 + 17 27%
n.s. +50 (ip)r 123 - 20 76 + 12 38% Fluoxetine 4 (ip)C 9720 97 + 11 0%
.n.s.

- depending on their design, release the compounds over the courSe of hours or days, for
instance, over 4, 6, 8; 10, 12, 16, 20, 24 hours or more. Usually, sustained release
formulations can be prepared using naturally-occurring or synthetic polymers, for instance,
polymeric viny} pyrrolidonés, such as polyvinyl pyrrolidone (PVP); carboxyvinyl hydrophilic

5  polymers; hydrophobic and/or hydrophilic hydrocolloids, such as methylcellulose,
ethylcellulose, hydroxypropylcellulose, and hydroxypropylmethylcellulose; and
carboxypolymethylene. '

[0114] The sustained or extended-release formulations can also be prepared using natural
ingredients, such as minerals, including titanium dioxide, silicon dioxide, zinc oxide, and clay
10 (see, U.S. Patent 6,638,521, herein incorporated by reference). Exemplified extended release
formulations that can be used in delivering an M;R-selective antagonist-antidepressant |
combination of the present invention include those described in U.S. Patent Nos. 6,635,680;
6,624,200; 6,613,361; 6,613,358, 6,596,308; 6,589,563; 6,562,375; 6,548,084,
6,541,020; 6,537,579; 6,528,080 and 6,524,621, each of which is hereby incorporated herein
15  byreference. Controlled release formulations of particular interest include those described in
U.S. Patent Nos. 6,607,751; 6,599,529; 6,569,463; 6,565,883; 6,482,440; 6,403,597,
6,319,919; 6,150,354; 6,080,736; 5,672,356; 5,472,704; 5,445,829; 5,312,817 and
5,296,483, each of which is hereby incorporated herein by reference. Those skilled in the art

will readily recognize other applicable sustained release formulations.

20  [0115] For oral administration, an M R-selective antagonist-antidepressant combination
can be formulated readily by combining with pharmaceutically acceptable carriers that are
well known in the art. Such carriers enable the compounds to be formulated as tablets, pills,
dragees, capsules, emulsions, lipophilic and hydrophilic suspensions, liquids, gels, syrups,
slurries, suspensions and the like, for oral ingéstion by a patient to be treated. Pharmaceutical

25  preparations for oral use can be obtained by mixing the compounds with a solid excipient,
optionally grinding a resulting mixture, and processing the mixture of granules, after adding
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose
preparations such as, for example, maize starch, wheat starch, rice starch, p_dtato starch,

- 30 gelatin, gum tragacg.nth, methyll cellulose, hj/droxypropylmeths'l-célluj6sér;f'§o'di‘um .
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desiréd, .dié'i'ntefgr'ating agents
can be added, such as}.a éross-linked polyvinyl pyrrolidone, agar, or alginic acid or a s'alt.

thereof such as sodium alginate.
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[0116] . Pharmaceutical preparations which can be used oré]ly in_c]ude push-fit capsules’ '
made of gelatin, as well as soft, sealed capsules made of gelaﬁn and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the active ingredients in admixture
with filler such as lactose, binders such as starches, and/or lubricants such as talc or

5  magnesium stearate and, optionally, stabilizers. In soft capsules, the active cdmpounds can
be dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizers can be added. All formulations for oral

administration should be in dosages suitable for such administration.

[0117] Dragee cores are provided with suitable coatings. For this pu’rpose; concentrated

10 sugar solutions can be used, which can optionally contain gum arabic, talc, polyviny!
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,
and suitable organic solvents or solvent mixtures. Dyestuffs or pigme_nts can be added to the
tablets or dragee coatings for identification or to characterize different combinations of active

. compound doses.

15 |01 i8] The compounds can be formulated for parenteral administration by injection, e. 2.,
by bolus injection or continuous infusion. For injection, an M;R-selective antagonist-
antidepressant combination can be formulated into preparations by dissolving, suspending or
emulsifying them in an aqueous or nonaqueous solvent, such as vegetable or other similar
oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or propylene glycol;

20 and if desired, with conventional additives such as solubilizers, isotonic agents, suspending
agents, emulsifying agents, stabilizers and preservatives. Preferably, a combination of the
invention can be formulated in aqueous solutions, preferably in physiologically compatible
buffers such as Hanks’s solution, Ringer’s solution, or physiological saline buffer. |
Formulations for injection can be presented in unit dosage form, e.g., in ampules or in multi-

25 dose containers, with an added preservative. The compositions can take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and can contain formulatory

agents such as suspending, stabilizing and/or dispersing agents.

[0119] Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form. Additionally, suspensions of the active
- 30 compounds canbe pfepared as appropriate oi]y injection suspensions Suitable lipophilic
- .' solvents or vehlcles mclude fatty oils such as sesame oil, or synthetic fatty aC1d esters, such asr

ethyl oleate or tr1 glycerldes or l1posomes Aqueous mjectlon suspensions can contam
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10

15

20

30

substances which increase the viscosity of the suspension, such as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension can also contain suitable stabilizers
or agents which increase the solubility of the compounds to allow for the preparation of
highly concentrated solutions. Alternatively, the active ingredient can be in powder form for

constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

[0120] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. For topical administration, the agents are formulated
into ointments, creams, salves, powders and gels. In one embodiment, thé transdermal
delivery agent can be DMSO. Transdermal delivery systems can include, e.g., patches. For
transmucosal administration, penetrants appropriate to the barrter to be permeated are used in
the formulation. Such penetrants are generaﬂy known in the art. Exemplified transdermal
delivery formulations that can find use in the present invention include those described in
U.S. Patent Nos. 6,589,549; 6,544,548; 6,517,864; 6,512,010; 6,465,006; 6,379,696,
6,312,717 and 6,310,177, each of which are hereby incorporated herein by reference.

[0121] For buccal administration, the compositions can take the form of tablets or lozenges

formulated in a conventional manner.

[0122] In addition to the formulations described previously, an M;R-selective antagonist-
antidepressant combination of the present invention can also be formulated as a depot
preparatioh. Such long acting formulations can be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, the
compounds can be formulated with suitabie polymeric or hydrophobic materials (for example
as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble

derivatives, for example, as a sparingly soluble salt.

[0123] The pharmaceutical compositions also can comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calctum phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene giycols.
4. Kits

[0124] The pharmaceutical compositions of the presént invention can be provided in a kit.

In certain embodiments, a kit of the present invention comprises one or more M;R-selective

29
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(mo/ kg) Vehicle Inmobility Tine (sec) Tr eat ment lmobility Tinme (sec)
Reduction in Imobility p Values Venl afaxine 3 00. 112 + 15 103 21 8%n.s.
.10(ip)! 112 + 15 116 + 20 -4%n.s. 10 (ip)b

antagonists and-one or more antidepressants in separate formulations. In certain
embodiments, the kits comprise one or more M;R-selective antagonists and one or more .
antidepressants within the same formulation. ‘In certain embodiments, the kits provide the
one or more M;R-selective antagonists and one or more antidepressants independently in

5 uniform dosage formulations throughout the course of treatment. In certain embodiments, the
kits provide the one or more M;R-selective antagonists and one or more antidepressants
independently in graduated dosages over the course of treatment, either increasing or
decreasing, but usually increasing to an efﬁcacmus dosage level, according to the

requirements of an individual.

10 [0125] In one embodiment, the kits comprise one or more pharmaceutical compositions
comprising one or more MR-selective antagonists selected from the group consisting of

telenzepine and pirenzepine.

[0126] In certain embodiments, the kits COMPprise one or more aﬁtidepresSants selected
from the group consisting of a selective serotonin reuptake inhibitor (SSRI), a serotonin-

15 norepinephrine reuptake inhibitor (SNRI), a norepinephrine reuptake inhibitor, a dopamine

) reuptake inhibitor, a norepinephrine-dopamine reuptake inhibitor (NDRI), a serotonin-

norepinephrine-dopamine reuptake inhibitor, and mixtures thereof. In one embodiment, the
kits comprise one or more pharmaceutical compositions comprising one or more
antidepressants selected from the group consisting of venlafaxine (racemic or an optical

20 isomer), ﬂuoxetihe (racemic or an optical isomer), duloxetine, paroxetine, citalopram, 7
escitaloprém,'ﬂuvoxamine, S33005, DVS-233 (desvenlafaxine), DVS-233 SR, bupropioﬁ,

GW353162, sibutramine, atomoxetine and sertraline (dr its S-enantiomef, Zoloﬂ®).

[0127] In one embodiment, the kit comprises therabeutical]y effective amounts of
telenzepine or pirenzepine and an SSRI. In one embodiment, the kit comprises

25  therapeutically effective amounts of telenzepine or pirenzepine and citalopram (or-
escitalopram). In one embodiment, the kit comprises therapeutically effective amounts of
telenzepine or pirenzepine and sertraline (or its S-enantiomer, Zoloft_®). In one embodiment,
the kit comprises therapeutically effective amounts of telenzepine or pirenzepine and
fluoxetine (racemic or an optical isomer). In one embodiment, the kit éomprises

30 therapeutically effective amounts of te]enzepiné or pirenzepine and fluvoxamine. ‘In one

embodiment, the kit comprises therapeutically effective amounts of telenzepine or

" pirenzepine and paroxetine.
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{0128] In one embodiment, the kit comprises therapeutically effective amounts of
telenzepine or pirenzepine and an SNRI. In one embodiment, the kit comprises
therapeutically effective amounts of telenzepine or pirenzepine and venlafaxine (racemic or
an optical isomer). In one embodiment, the kit comprises therapeutically effective amounts
5 of telenzepine or pirenzepine and desvenlafaxine. In one embodiment, the kit comprises
therapeutically effective amounts of telenzepiﬁre or pirenzepine and duloxetine. In one
embodiment, the kit comprises therapeutically effective amounts of telenzepine or
pirenzepine and milnacipran. In one embodiment, the kit comprises therapeutically efféctive

amounts of telenzepine or pirenzepine and mirtazapine.

10 J0129] In one embodiment, the kit comprises therapeutically effective amounts of

telenzepine or pirenzepine and bupropion.

EXAMPLES

The following examples are offered to illustrate, but not to limit the claimed
invention.
15 |
Example 1

[0130] Antidepressant Effects: The tail suspension methodology was used to assess
compounds for their antidepressant effects. The methodology was adapted from the original
description by Steru et al. (Steru L, et al., Psychopharmacol 85:367-70, 1985; Steru L,etal.,

20 Prog Neuro-Psychopharmacol & Biol Psychi'at 11:659-71, 1987) and later modifications by
Crowley et al. (Crowley JJ, et al., Pharmacol Biochem Beh 78(2):269-74, 2004). Seven- to
eight-week-old (25-35 grams) male, CD-1 mice were housed for one week prior to testing.
Mice (n = 8-10 per dose group) were dosed intraperitoneally (ip) or orally (po) with the
compound under investigation, and returned to their home cage for the appropriate

25  pretreatment interval (45-60 min). Using tape, the mice were then suspended by the tai] from
a strain gauge. Activity over the next 6 minutes was scored by computer as either: 1)
Immobility, 2) Escape Behavior or 3) Major Escape Behavior, based on the intensity of
movements registered by the strain gauge. Total Immobility was calculated and expressed in
seconds. In this asséy, vehicle-treated mice typically spend approximately 30% of the

30  session immobile, while pretreatment with ant_idepreésants significantly shortens this

cumulative immobility. Treatment effects are presented in Table 1 and FIGS. 1 - 6 as both
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Telenzepine 5+ 1 a 115 + 16 66 + 12 430% ***

Tel enzepine 5 + 10b 114 + 19 29 + 09

10

(iP)

Sertraline

raw Time Spent Immobile (in seconds = SEM [standard error of the mean]) and as %

Reduction in lmmobih’ty.= [1 - (Treatment Immobility / Vehicle Immobility)] x 100%.

Similar superscripts in the Dose column of Table 1 denote values derived from the same

experiment (to facilitate comparisons between individual treatments and co-administrations).

Statistical analyses were performed using a 1-way ANOVA (analysis 6f variance) followed

by a Bonferroni multiple comparison test with the overall alpha set at 0.05. In Table 1,

asterisks (*) denote significant effects compared to vehicle-treated mice, while letters (a or b)

denote significant effects compared to mice treated with a single compound (“a” for

significance from antidepressant and “b” for significance from telenzepine). In Table 1, the

symbol denotes p<0.05, two symbols denote p<0.01 and three symbols denote p<0.001v). The

symbols used for denoting statistical significance may be different in the corresponding

figures.
Table 1
Dose Vehicle Treatment Reduction
Compound (mg/kg) Immobility Immobility in p Values
Time (sec) Time (sec) Immobility
Telenzepine 5 (ip)® 115+ 16 80+ 14 30% n.s.
5 (ip)° 114+ 19 90 + 18 21% n.s.
5 (ip)* 125+ 14 159 + 23 -27% n.s
10 (ip)° 97 + 20 64 +15 34% n.s.
25 (ip)° 125 + 14 84 =07 33% *
50 (ip)* 125 + 14 61+11 51% oxk
60 (po)° 130 + 21 71=15 45% *
80 (po)° 130 + 21 8218 37% *
100 (po)*  130:21 5910 55% **
Pirenzepine 5 (ip)’ 123 + 20 137+ 15 -11% n.s.
25 (ip)’ 123 + 20 90+ 17 27% n.s.
50 (ip)’ 123 + 20 76 + 12 38% *
Fluoxetine 4 (ip)° 97 +20 97 + 11 0% n.s.
4 (ip)t 146 + 18 81 +16 45Y%, &
20 (ip)® 146 + 18 82+16 45% **
40 (ip)® 146 + 18 53+ 14 64% i
Sertraline 1 (ip)° 115+ 16 87+ 14 24% n.s.
5 (ip)" 121 + 17 63 + 08 48% %
20 (ip)" 121+ 17 50 + 16 59% **
40 (ip)" 121 + 17 44+ 15 64% ok
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75%**, aa, b (iP) Venl af axi ne NOTE ON EFFECTS: 101311 As
summari zed in Table 1, system c adm nistration of pirenzepine al one at
.50 nmg/kg ip (FIG 1) or telenzepine alone at 25 ng/kg ip (FIG 2) or 60
ng/ kg po (FIG 3) 5produces significant reduction in imobility. [0132]
~When tel enzepine is co-adm nistered wth an antidepressant, all three -
conbi nations tested display the principle that subactive doses of each
conmpound can be conbi ned to produce significant effects that generally

appear syn nstrat ed
the greatesi’C ef fi cacy Déset he t'&8f I stration of
t el enzepi ne °'§/Eﬂl a(fmgmg)e

% s ﬁL’.m Ny i <0 dL ‘“P"ésduction of
75@ wel | hn”nn e 0% et t+h AOH edfrom
addi tivity Fﬁ@‘x‘%") kﬁ WI se‘{f2

8 /\ L/\I‘. A\ | T CIII Wel
adm
4 mg/ kg fluoxetine re%J ea:(gmf 0§ p<0%’1 r educt™ on in

10 ny/ R’gz tel enzepi ne +
imobi lity of 54% an,ef ect er t fm Xpect from thd;tontributions
of the individual conpo st ( ‘adm ni s rat i on of telenzepine and
15sertral i n@elpizegiices 1a+8i gni f9[7@aot 43%#99Iuct i ofu% n i Mmobid+xity (FIG 4).
101331 The conbi nati OI‘lSlpr sel ective M R-antagoni sts and anti depressants
denonst r at e Fluoxetine

Telenzepine 5+1° 115+ 16 66 + 12 43% Ll
+ Gp)
Sertraline
Telenzepine 5+10° 114+ 19 29+ 09 75% ** aa, b
+ _ (ip)
Venlafaxine

NOTE ON EFFECTS:
[0131] As summarized in Table 1, systemic administration of pirenzepine alone at
50 mg/kg ip (FIG. 1) or telenzepine alone at 25 mg/kg ip (FIG. 2) or 60 mg/kg po (FIG. 3)

5  produces significant reduction in immobility.

[0132] When telenzepine is co-administered with an antidepressant, all three combinations
tested display the principle that subactive doses of each compound can be combined to
produce significant effects that generally appear synergistic. The telenzepine + venlafaxine
combination demonstrated the greatest efficacy of the tested combinations.

10 Co-administration of telenzepine and venlafaxine produces a significant (p<0.01) reduction
of 75%, well beyond the 31% reduction that would be expected from mere additivity
(FIG. 5). Likewise, co-administration of 10 mg/kg telenzepine + 4 mg/kg fluoxetine results
in a significant (p<0.01) reduction in immobility of 54%, an effect greater than expected from
the contributions of the individual compounds (FIG. 6). Co-administration of telenzepine and

15  sertraline produces a significant 43% reduction in immobility (FIG. 4).

[0133] The combinations of selective M;R-antagonists and antidepressants demonstrate
that the “effecﬁve dose” of the antidepressant compound can be lowered dramatically by
co-administering an M,R-antagonists (e.g., telenzépine). The venlafaxine dose can be
lowered 3 fold (to 10 mg/kg) and still retain efficacy by co-administering 5 mg/kg

20  teélenzepine. Compare the 72% reduction . in immobility when 30 mg/kg venlafaxine is

administered alone to the 75% reduction in immobility when 10 mg/kg venlafaxine is- ©
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that the "effective dose" of the antidepressant conpound can be | owered
dranmetically by co-adm nistering an MLR-antagoni sts (e.g., telenzepine).

. The venl af axi ne dose can be lowered 3 fold (to 10 ng/kg) and still retain
efficacy by co-adm nistering 5 ng/ kg 20 tel enzepine. Conpare the 72%
~reduction in imobility when 30 ng/ kg venlafaxine is adm ni stered alone to
the 75% reduction in inmmobility when 10 ng/ kg venl afaxine is - '
co-adm nistered with 5 ng/kg tel enzepine. Simlarly, the sertraline dose

can be | oweddashiSerb@iviih § ng/kk téldhzéit) Sanithris! th dertBihaidte id beQ@pereddy

co-adm ni stering 5 ng/ kg .TZP. are the 48% reductiop in i mopility when
5 ny/ kg S%‘%O[?q 2\ ?H’é/kﬁ anggﬁl;‘rﬁaé’t "Sﬁ%ygy EhaMySETRS 54’354‘% g&%c??"emrﬁ tﬁe i mobi lity
when 1 ngddegredndtibh il imAbilis, wikn 3ahig/kY sshtalifds WdrhibisteredBlokgtotthd BpZepi ne. It is
.estimated that the effective fluoxetjne dose.can be. | qwered approxi mately
P Tl (r B oy Sothel S e D ks SO PR 9 STe1 | | o

under s$ oo@iehftpine.t 1 & eetivmgl tha tlardfeaivh ddoxvand ®séeles Ok idweddngpretimatalye f or

illustrat]j urposes, only and that vari.ous nodifications or changes in

|i ght thekégqgﬂfﬁﬁﬂﬁgmgﬁ' g@?%ﬂ“?3563ﬁ¥8%§“skilled inthe art and are to be
i ncluded within the. spiri nd pur.vi ew o Othis a j cation and scope of

t he appen@é%fncl gi'sr%’é“.ier%?cfdl tb‘ﬂ ¢ li’lﬁsnaél\f,jvelﬁg?dirﬂ‘frgs, dsééﬂfgg‘i)fée{%’hfmg‘ﬁpl i cations

ci ted her glusirativepui@saioylyiand thapariaisanbdificatiank or ehagges inlightwhéreofenll be ety for al |
purposes. WHAT IS CLA 1S: 11. A met hod for decreasing.the synptons of
depr essi oﬂtggﬁsﬁg t%éﬁfﬁﬁasas%gwﬁ? o1 g agi}gﬁ)&mdesﬂ YALF SPELER PHY P! an

i ndi vildluathisiapplivesuh aht sopodf the dpherdaddsitnsc All pybletidng phileints, aadpatent Of

tel enzepi ne,.and an anti.depressant sel ected. fromthe group consisting of a
4sel oot | vEPLEP RSP E U P AR S AT Le O e A STV a A Ve

ser ot oni npuipgsepi nephri ne 5reuptake inhibitor (SNRI) in a therapeutically
effective anobunt to effectuate a decrease in the 6 synptons of depression
12. The nethod of claim 1, wherein the tel enzepine is adn nistered
2systemically. 3. The method of claim1, wherein the antidepressant is a
SSRI. 14. The method of claim3, wherein the SSRI is selected fromthe group
2consi sting of cital opram escital opram fluoxetine, fluvoxam ne, '
paroxetine and sertraline. 15. The nmethod of claim4, wherein the SSRI is
fluoxetine. 16.The nethod of claim4, wherein the SSRI is sertraline.

17. The nethod of claim1, wherein the antidepressant is a SNRI. 18. The
met hod of claim7, wherein the SNRI is selected fromthe group
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2consi sting of mlnacipran, mrtazapine, venl afaxine, duI oxeti ne,

desvenl af axine and 3sibutramne. 9. The method of claim8, wherein the SNRI
.is venlafaxine. 10. A nmethod for treati.ng one or nore psychol ogi cal
conditions, the 2method conprising system cally adm nistering to an
~individual in need thereof a 3therapeutically effective amobunt of one or
nore sel ective nmuscarinic M receptor (MR- 4selective) antagonists,

wher eby the one or nore psychol ogical conditions are treated. 11.The -nethod
of clai m 1WHAhSE4MBREISone or nore psychol ogi cal 2conditions is an
affective disorder. 1 12. The nmethod of claim1l, wherein the affective

di sorden is depression. AhiBodifoedenbdathodymplodisof dfpressidigthemdthbhie one or
nore M R-sel ective 2ant go(glﬂsts is sel cIe fro thef goa’;ﬁ e si sting of

pi renze iné‘,’mlir@"éﬁ)%eﬁl“f‘i’g WS STSIB P “”(9H "1'?138 §FO! 1R Aet hod of claim
10, f ur Bheeffeomumshtrg téktaipive 8hd @tantdepetsanndeadd Rmpthe gang iodgpmestant s ot her
than a W RSl ecklors ARl A0 Rk Rer AL0n AdTELNAR (OL L S3ENAGGRe o more
psychol ogi &4 ? conc?cf RS, & nprising M NSt er ng to an

i ndi vi daal reuntakﬁeeldbltm&l‘éﬁi ma tlnelrmmapémqfi;etlvtymem W&M@tmm irgthe g

conbi nati o torgmd%; e MR-selective antagoni sts ‘and one or nore

“4ant i depressants other than a M R-sel ective antagoni st, whereby the one or
nor e 5psycho| ogi cal conditions are treated. 116.The met hod of claim 15, -
wherein'the one or fore ket Bifiaa whessiwibe felfngeping isadmiistssed | ve di sor der .
117. The 2amekfashiqafly.cl aim 16, wherein the affective disorder is depression.

1 3. The method of claim 1, wherein the antidepressant is a SSRI.

1 4. The method of claim 3, wherein the SSRI is selected from the group

2 consisting of citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine and sertraline.

1 5. The method of claim 4, wherein the SSR1 is fluoxetine.

1 6. The method of claim 4, wherein the SSRI is sertraline.

1 7. The method of claim 1, wherein the antidepressaht 1s a SNRL

1 8. The method of claim 7, wherein the SNRI is se]eéted from the group

2 consisting of milnacipran, mirtazapine, venlafaxine, duloxetine, desvenlafaxine and

3  sibutramine.
1 A The method of claim 8, wherein the SNR1 is venlafaxir_le.

1 10. A method for treaﬁng one or more psychological conditions, the
2 method comprising systemically administering to an individual in need thereof a

3 therapeutically effective amount of one or more selective muscarinic M receptor (MR-
4

selectivé) antagonists, whereby the one or more psychological conditions are treated.

1 11.  The method of claim 10, wherein the one or more psychological

2 conditions is an affective disorder.

1 ' 12. The method of claim 11, wherein the affective disorder is depression.
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118. The net hod of claim 15, wherein the one or nore MLR-selective

2ant agoni sts is selected fromthe group consisting of pirenzepine,

.tel enzepi ne, and 3conbi nations thereof. 119. The nmethod of claim 15, wherein
the one or nore antidepressants other 2than a MR-sel ective antagonist is
~selected fromthe group consisting of tricyclic 3antidepressants and '
anal ogs thereof, serotonin reuptake i.nhibitors, serotonin-norepinephrine

4r eupt ake i nhibitors, norepi nephrine reuptake inhibitors, dopam ne reuptake
i nhi bi tors, 5norepinephrine-dopam ne reuptake inhibitors, :

ser ot oniln- nor epi nepHBi neTlopaimded claigulst, akerei6 theionbipibndre M5 R-sslectivt oni n
reupt ake a % t: i L: odrugs .t her.eof, 7 nobnoamn ne
oxidaseéin%ﬁ%(ﬁ%%gQéﬁﬁwﬁﬁéﬁhggga?%ggﬁ%ﬁéé?%%&fﬁ%ﬁ&?ﬁ%@%ﬁ??@al conposi tion
conpr i sidng cembinations Beredf. t her apeutically 2 effective anounts of one or nore
M R-sel ective antagoni sts and one or nore antidepressants 3other than a

MLR- sel gctive antagqni st The nietfod bR BlaiphAY, FRG&WbinGAdin RS alibP8F off orC! i m 20,
wherein _the one or nore 2MLR-sel ective antagonists is tel enzepine and the
one or ror EEMNIPRTEEE Sthesthet YR -pelesHver PP Stsel ective antagonist is
fluoxetine. 22. The pharmaceutical conposition of claim 20, wherein the one
or norel2MLR- sel ect il¥e aAnhagod s tisating ohedremzeplycinlogitdl dohdtiaRaheor nore

ant i depr,essants other than.a 3MLR-sel ectj.ve agani.st is sertraline.

125, Tho Zpn BHHed SOP e BMBERE 'R "G GrH A SO A BT R EARGHETE mor e
2MLR- seBBecamyent afis agrdiniagdrsofioge drahaea ¥eRis¢lectianghtdgoristo arel @k o6

anti depres n MLR-sel ective ant ni st is venl af axi ne.
124. A ki4t %ﬁ‘h%ﬁﬁﬁe%%ﬂg&%&@“ %Hﬁi%/rll'gt Slefgcr:ltwgfa gtfl Oé“rsgbvgﬁrf l?)g[g? ?V %f¥Ective amounts of
2one or Snopeychilbtiséd baditionsaramdaggoni sts and one or nore anti depressants
other than a MR- 3sel ective antagoni st.

1 : 16.  The method of claim 15, wherein the one or more psychological

2 conditions is an affective disorder.
1 ' 17.  The method of claim 16, wherein the af_feétive disorder is depression. |

1 18.  The method of claim 15, wherein the one or more M R-selective
2 antagonists is selected from the group consisting of pirenzepine, telenzepine, and

3 - combinations thereof.

1 19.  The method of claim 15, wherein the one or more antidepressants other
than a MR-selective anfagonist is selected from the group consisting of tricyclic

antidepressants and analogs thereof, serotonin reuptake inhibitors, serotonin-norepinephrine

norepinephrine-dopamine reuptake inhibitors, serotbnin-norepinephrine—dobamine reuptake

2

3

4 reuptake inhibitors, norepinephrine reuptake inhibitors, dopamine reuptake inhibitors,
5

6" inhibitors, serotonin reuptake accelerators; serotonin agonists and prodrugs thereof,

7

monoamine oxidase inhibitors and mixtures thereof,

1 20. A pharmaceutical composition comprising a mixture of therapeutically
2 effective amounts of one or more M;R-selective antagonists and one or more antidepressants

3 other than a M;R-selective antagonist.
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21.  The pharmaceutical composition of claim 20, wherein the one or more
M;R-selective antagonists is telenzepine and the one or more antidepressants other than a

M, R-selective antagonist is fluoxetine.

22.  The pharmaceutical composition of claim 20, wherein the orie or more
M,R-selective antagonists is telenzepine and the one or more anﬁdepressants other than a

M;R-selective antagonist is sertraline.

23. The pharmaceutical composition of claim 20, wherein the one or more
M;R-selective antagonists is telenzepine and the one or more antidepressants other than a

M;R-selective antagonist is venlafaxine.

24. A kit comprising a combination of therapeutically effective amounts of
one or more M;R-selective antagonists and one or more éntidepressants other than a MR-

selective antagonist.
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