Transgenic Animals for Assessing Drug Metabolism and

Toxicity The present invention relates to transgenic
wmoreshesah ani nmal s, tissues or cells derived tPErEUR@RI000052

and met hods of produ0|ng them The transgenic

non- human ani mal s or tlssuez or cells derived

therefrom provi de a system capabl e of expressing human

proteins responsi ble for drug nmetabolismin place of

PHARMACBYELCALOMNOSETIONS AR MERBQD FORIRBATING
and for the controlled of human genes

i ntroduced into the aﬁ?ﬁﬁﬁﬁ§§ﬁ¥ﬁgh t he expression of
the hunman genes is regulated in a manner nore cl osely

anal ogous to that seen in vivo in humans. The
transgeni ¢ nonhuman aninmals or tissues or cells

derived therefro f e ially but not
exclusively, in g@@éﬁ@ﬁﬁ%Tﬁé%gﬁﬁéﬁﬁﬁo drug
nmet abolism toxicity or other properties or functions

Ofrhé hréseht PR cAUNMBMMtEY Ofoei uke SHT 116 ) FREHMb yISdclohexane
and/ or bi osynt hesis of endogenous conpounds.

deriv@avssg rrantigukaslyt eansriydAtlido@, hds¢ldardnheant)-pipgpasinilokl]-ethyl }-
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the mirmfactirk \ofai medivanad fotithengeatbhéntiof atutt fmaalis Fufthedtore, the present
failures represent a very significant_ waste
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haracteristics of drug candidates in nman. At present,
st pre-clinical nmetabolic and toxicity testing of
drug candi dates relies on | aboratory animals, human
and/ or manmalian cell lines and/or tissues in culture.
However, none of these methods is conpletely reliable
in predlctlng nmet abolismor toxicity in a human
subj ect. Mt aBAGCKRGRQUNDOENBEINYENEIQANf r om ani mal s
can differ significantly fromthat obtained froma
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met abol i ¢ characteristics as they possess in vivo. It

alone (Wyatidwh, Hentehb, Sed. disyeliiairt Repchidte Kpideatiol i ¥¢5), 213-9, 1995). In
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the agdh WfElIsN&id 34 (Wade Heallh WQrgakizald), IWoiNg HéalinREporS 0001, “Mental
as the cytochromes P450 which generally add or expose
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xenobi oti c nol ecul es across plasma nmenbr anes;
Transcription factors, such as the pregnane X receptor
(PXR) and the constitutive androstane receptor (CAR)
whi ch regul ate the transcription of genes encodi ng
proteins of the preceding classes, in particular the
cytochrones PA450. Varlatlon betmeen speC|es |s known
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the PXR/'CAR nodels is that they are unsuitable to
conbine with nodifications of other genes within one
W@piosas2463 nce the hunmani sati on of each gene i SPGIYHURWNSH00052

by two i ndependent genomic alterations: (i) knock-out

of the endogenous gene (ii) ~transgenesis with the

human ort hol ogue under cont? of the al bum n pronoter

at a different genomic location. Ma et al. (Drug Metab

and nidreapios . SuRAAT rdtesbwBbig2this ddphia?ion)are amooag ube ighbst of all psychiatric
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observed sel ective exg;e55|on of human PXR in The

physi¢ian.e Bipplar inatie ac¢avats Hr @ae e sevenf psPdiRatnig reamsrgengiesi ecute manic

and mffoderi<0ded 408 A Rerl ufo Sl Wit SN o &SRR Sty foRl, BfigHonat, and

cogmﬁt'é aielirarices] wtiesk Witichi dad Mave iifpoRtakt YreRddnaP&ed §dcial R¥ksequences.
i gand, but not by pregnenol one 16a-carbonitrile

For ﬂ(l@@xgst narty daralar- Bysate; eonstifwgs pjgadigal emergeney. rggyaing a hospital
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acute 'rrﬂm?a TRIQSE AB6E sGhiHBESYarkRoh AUOHE, b Aty @REE: oll of which can
mans. Thefe Is also a need for ndbre as ects of t
be ushdm matofiendpyc opanhmybm@tldue rcglmenslucétd re&nt eysiarsy ethe atypical
._ani mal nodel s of human . netabolismre e not .0
antip GERAATES (P, PR R HERBS: SHOMART b BT eep BT have been
appro@é for RdMia B bipbler disérabsd. OFigstOind @oﬁ@@&ie@ﬁ%%ntlpsychotlcs are used
endogenous proteins. One reason why the present
in thej apptenteiting iarmopthination vt mord ist§ilizgtsancshisye p more rppifl gentrol of
symp @il it SelcP, a0 P e RERRRREAR] Te-BRRGRS hOHifion
of drug netabollsn1|s already solved For exanple, Xie
aﬂ&nﬁamdsto(cbﬁ@éhtloﬁﬁmgenqﬁ%)suki effext phudile bf myplca] atglpﬁ’jﬁhotlcs is
e of the rare exanpl.es ere replgf a S|n

more fpugrakle; pHPWRF. fsgHbBiEeP Bave nc?é?RFéart fn Tnctéaséa risk of

metabdBE GifS e '1ﬁdl&d19§ Bedy Q@éﬂ%&ﬁt% 'Eitelli\?ar "Bdose idtolefance, and
evi dent t wor kers have Tur r attention to

type I diaheties uBscaumaaf thlusﬁlﬁcm:asndi nkle,dthDd Itetlvm;@ a Warningtlabel §er diabetes

ransgeni c. ani F exa atte ar,
on_ ol g e SRR DL TEE (1768 FPDEPhLYS 24BIga iy currently
availabfd ﬁ&uﬁb‘:ﬁ[ﬂfpuﬁﬁ@ﬁk%@ﬁﬁ%qﬁam& REbPoEy Pefidls frR1uABtRkbdre psychomotor
nouse nodel for drug netabolismin humans. This wor k

slowing, ¢egniive- impadimsnt cexaserbation @f cagitatiom enephyasexioitys' altered thyroid
| n ous relevance to the situation in

ﬁmcu?@a#d%ex‘laiﬁgsfﬁf)r?cglgiént invention is the first

nmet hodol ogy that takes into account all of the

pThbtefors, ddspite pubstantial hd\myieéseﬂistmbﬁ}faanao‘oﬂagnaamaﬁﬂmt of bipolar
) eeks to res | ve tqese lenms in a g%lcal E i
disordep,clreajppntoes ﬁavestrb%tgw% ¥ RSy AvE th@@pkﬁsa? qaly a low
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art a.nu r of criteria sho be satisfie
teatufol iGN SATORSEL R EXESEBG ST Hrebio AYPBISCIyh f dpse. This
is attrfyubddepatdy RUARE 14ck dF eﬁﬁfaEFBﬂélrEB‘ntl?&Dﬁl%ﬁé ﬁ@dlbihdnﬁ &hB prgdiction of
are reproduced; b) Expression of multiple human
intolepabig esides effects,nand nthet Ingfeasiag pthstapentic mostan(avpecdtiiy ivgth use of
are reproduced; c) Annulled expression or function of
mul ti pl e endogenous genes so that interference from
nonhuman net aboli ¢ pat hways on the functions of
i ntroduced human proteins is significantly reduced. In
t he present invention, we provide nmethods of producing
non- hunan ani mal ceII and non- hunan transgenlc ani mal s

. . o, oy o L, o M



a gene or genes whose expression product retains the
sanme, simlar or identical function as the human
weawatieHpart gene. For exanpl e, the human tranBCFHPRI08/G00052

factor gene known as PXR (NR112 nucl ear receptor

subfamly 1, group I, nenber 2), Entrez Cenel D: 8856,

has a murine counterpart of "the sane nane whose Entrez
Genel D is 18171. The proteins encoded by these genes

combinatien regimens).v dheset drawgmk's dimit theirrapplbeapiity snd résulfrr contribute to

patie rngﬂgo&?é]b%ﬁc sg)%t:{nelgxgn%%% er & bﬁ/{%t heltreagmenq s%ragegles for acute

bipola bk dreiea Ry yetlers&bﬁﬂfewrerwaﬁaneffednbe t%ﬂ%@s %ith improved side effect
drug-netabolrsrqg}enzyne gene and/or the drug

profilesr ara $HH rmegdedy ioerhanceyapue.viis| welb nsﬂ@gateﬂe,grtéeom«rs in these patients
. t which it is
Wltho%gﬁ?bgﬁgg)ﬂ Elﬁ i gr}ﬁg&g{lﬁy& eg\éicl)fﬁ "honol ogy will be
greater than 30@6 greater than 40% greater than 50%
gkt PaterithPublistion dNoe 2006/0220297 7diS¢lows g#iie) cmbamoﬂ&%clohexane

. greater th 90¥ even greater .than 95% th )
derivafiyes, ta agg Daocrq %ﬁ%}g}ﬂre SRS pr %}'&‘P%glﬂ’é‘ﬁgse having the
ﬁxnmpggyeen genes can be assessed by a conbi nation of

ubstrate specificity, node of regulation (for
exanpl e, by transcription factors or exogenous drugs),

sequence hogol\gy ayid T\ ssue distribution. Certain
genes have urval-- S; APl es of such genes
are CYP2EL1L, I Al L, \CY, g YP2DRare
exanpl es here | onIy oNg t he/ human,
but nuner &ds qulvaIent genes inthe no "NThere are

four CYP2C genes in the human, and numet'ous eguival ent
genes in the nouse. In such circunstances, preferably
at | east one, nore greferably two, three, four, five
wheregy R poeX oanden e a8 dpfingd thersinequi val ent nurine genes are
annul | ed. CYP3A4 is an exanple where there is no

' I b, t
cHthpistn bR RebiRalilh 1NE FIPMERS BHHOEAE Bl LeBk - BRI
dichloodphieh d)-bipjeedzirs 1 §Xjpethgl$ + N, N-dimetsyl @ibanegyiHcgtiohex ybamine. One
. |.o Ref h I I
e R oSBT g s LS -1
ethy LR BinYe@hACarbBaby 114361&39{&15}%1{1&%%9&&%@%9@%99nsoléfso known as

equl val ent gene 1s unabl®e to express t ene
trans- bidel@e{dt @) dichlordphasyl)-piperazon- biyl)- dtlf)d]}bydlMyl}s3,3-dimethy1-urea

hydrode, i Vel e et RS OPF RO i | e gene may

be | ess than 20% preferably | ess than 10% nore
preferably | egs= han nore preferably | ess than 2%

W 1% Iess of, the w | dtype
Ths_eXpr essi, anm.r,l | ed gene
may preferal, decr eased to he p%?pi'ht which it
cannot be detected. Althougn:annulli t non- human
ani mal ' s endogenous equi val'ent gene(s) is pteferred,
in some enbodi nents the non-human ani mal's endogenous
el d, F X
Pt -8R Lot dhelle B & e BEUS BRI nd epy poten
dopanﬂ'ﬁé Db@zlrwﬁptﬁi)anﬁgomﬁﬁﬁwtlﬁﬁ birfdt with kignifiobisty tha&ﬁ)tency to D3 than
| ocus, 8ﬁhlch does not itself result in sjlencing

D, recqpiors-i dre dts Tt AMREONIAL IS a\beub?nedorﬁsms%m@eﬁede greater than the

D, reée?Yd?l aff oh{s g Bt 3RRved o doinfRict 'stﬁkan’ thé xh'txjéﬁ%‘amMal side
pect é present Invention provides a non

effectsamrmhiced thysﬂdereoeptme hiltagcnmsts veSomhé awefpoonds e.g. trans-4-{2-[4-(2,3-

dichlop T A Rner AT FR O AR T e b ig Hr BB |

receptor), wherei n sai d human DNA sequence conpri ses
| east part of intron 6 and/or intron 7 of the human
PXR gene. Partial genom c sequences In the prior art
techni ques disclosed to date, researchers have
generated transgenlc nodel s t hat |ncorporate human
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When a conbi nati on of cDNA and genom c sequences is
used, the hunman DNA sequence contains sone but not all
W@RooBh&46ht r ons and exons of the human gene. APCIUADR(08/000052

of non-human ani mal nodel s invol ving constructs

conprising a conbi nati on of ,human cDNA and genom c

sequences have been gener at éd by the inventors. For

exanple, in the case of a transgenic ani nal expressing
hydroclﬂentﬂmm aﬁmﬂiegmneue featurs wilichdb teat én viro WOACB0R B/ U6gdBine system

Stablllﬁhat ﬁtrggé'l]trfg it JF ﬁ?ﬁinérﬂl é@%‘ﬁé%g{f?&}%gpgssgg@g&g#% regions and

dlspla%(q;b‘ih ApARFAI) alsSnibt QhET aRhyoriRi BRI Gn BIdRGRNERS(and release)
splice variants are observed in this genomC region,

modulgfing dresynapdic] Be aeesgtons dapenditge onthefundsionali stetus @fethe particular
Figure 2). This advantageously retains the
doPm{lg%qr%ien%%%ere nost splice variants are observed and
is conveniently |located within the |igand-binding
dhnalditioﬂ-bvthwﬁicreabéd fekasiva rafﬁlh@efbr tiopuntiné Dato Dp ttahe-4- {2-[4-(2,3-
., . Case a tran essr ng t he n PXR
dlchlog%r’ir@nﬁg [PHASHEH- %ﬂgé\"r@l é‘raﬁlgmqré cygl aﬁe&f‘*rnafl? on
hydroélﬁ&ﬁ&r hd3%HoRr Iﬁftéfc? at Mth@lof'gaéﬁt&eﬁtés Qe asorﬁé 5_9f)c Hltsfaﬁflm.ﬁHl, and
/or intron 7 o human PXR gene. Thus, ‘exons
adrene;;gxg Secanfot ovitegx (Wlsch7 saggess a olowgr e;ioawniial nyEXfDd‘ﬁS cﬁ“fectz, such as
and are not reat.e. a partial c ce.
extrapfiini oy gl D i e e R CpBE iR R A SR G phenyD-
plperaeintIasvl]vdmﬁmewlxhethgrcaﬂiaﬁﬂ)yM@lohdiyﬁﬁﬁﬁb ah?%&hl@hd@% has

sequence, e.g.,_ at the junction between fused exons
COHSId&fﬂﬁ’l%afﬁSliE rﬁorcﬁryblmad)agtgﬁl iagenisf at cthe serptonimadtHloa repsptors, mdlcatlng

[ n
that it a%‘/ e e?f%cﬁ’\te ?g%ég gi)xlg)g(sg\r/ee@h:xpgﬁﬁlg]ass%)ﬁlgteﬁung‘r[el? gngfélsorder.
hurran PXR pr otein |n t he non- human ani mal, tissue or
cells derived therefrom or otherw se prevent opti mal
humani sation of PXR expression. The expression of

human DNA sequ i Si art of intron
6 and/or int rowgﬁgb %&&#@ﬁ is thus
advant ageous, because such expressi on of PXR nost

aThe! hedsentYinVéttiof GeRatds e &éﬂffe‘(ﬂﬁbpéhrbﬁﬁ@}lsoyclloﬁé?ﬂaﬁg|déﬁvat1ves of
the detailed distribution of splice variants, found in

formulgynfhs . MyEceatly praasdntZelf-(2:3- achmrdiesylorpmamylafiﬂdethﬂ} -N,N-
dimet B S S ORI W o R RRES LR, TR I8 et n e

manuihct[m:r o angedicdniand So# thebtredimend of av@s riftia. nElIrfhermore the present
sensitive rlfarr'pl g‘?é] t han a .nmouse expressi ng
&

inventiingslateute stgﬁ ESRERETE ot AFUHP rrgaramtpxq%br ﬁsadmaﬁaatsm of (thio)-
carbarﬁ@ﬁs r%‘:ﬁmexdﬂ'et RaekiDstivak IRgT fﬁﬁﬂg }(Ié ?rﬂt:ulgﬂga'ﬁ%ng-%l\ﬁ [4- (2 3-

icin ared to nce

dlchloscmdpaeyiyz plperazmall-rytj DR} -a{;Nedlmeﬁgrld;ad)arﬂmrl-pydslmxylamme
|nvent on co es.at |least part of introns 4, 5, 6,

pharmgeeyfigal wacarptr@ %E?ntﬁﬁe XR gene. It is preferred that
introns 4, 5, 6 and 7 are all retained. Such a human
DNA is exenplified by the huPXR sequence of SEQ ID
NO 2. In other preferred enbodinents the intron-exon
structure between exons 4 and 8 of the human PXR gene
i s mai nt PEEAILED DEBCRIBTION OFFAEJY ENTHONF| gur e
62) In other preferred enbodi nents, a hunan DNA

?%grxtq GQJ%I%)HQeP%gg 19 Gk8 rd%l }Qarfyﬂﬁo -c‘§7§ ?Héxane denﬁatlves of

|nve tron turther conprises a Peast I nt

formulafy on 3 and/or intron 8 of the hunan PXR gene,
and/ or, noreover, the intron-exon structure between
exons 2 and 9 of the human PXR gene is maintained
(e.g. see Figure 64 and cf. SEQID NGO 3). In certain
preferred enbodi nents, the invention thus provides
non- human ani mal, tissue or cells according to claim
1, wherein said hunan DNA sequence conprises a
sequence that is at |east 50% preferably 60% 70%
80% 909@ or 9596|dent|cal to the sequence of SEQ I D
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nmouse PXR | ocus, such that expression of human PXR is
under the control of the nobuse PXR pronoter.

wor@Ba4ad y, the human DNA sequence encodi ng PMRI/HU2008/000052
according to the invention is incorporated in a
non- human ani mal, tissue or_cells derived therefrom
whi ch non- human ani mal , tisgue or cells further
conprise at | east one of any one or nore of the
fol |l owi ng T uences encoding:: (i) a further
transcri ptg *ctr (i IN—s L drug- net abol i si ng
enzyne; (il ) pth_;ﬁi I Si enzyne;

: e
and/or (iv)/a drug transporter &l n. \According to
the inventGlon, &hy further transecriptio tor,
phase- 1 drug-netabolising enzyne; phasg-2 R,

drug- net abol i sing enzyne; and/or drug transpoiter
protein may be used, dependi)ng on the indended use of
t he non-human animal, tissue or cells. Preferably, the
further transcription factor, phase- 1
H}ug-netabolising enzyne; phase-2 drug-netaboli sing
eRZMAER, andéaeh, idasnléyIRArdgeh, Akl 8ikBnylS4rd, ydlehikyEdroyl, or
as set forth in the clainms and herein bel ow.
R: andiRzfeswra hsteroeyclia ging mathr the adjagsny nitrogen atorman DNA
eRGo }H%ya transcription factor is selected fromthe
group corprising the pregnane X receptor (PXR, also
kn@whowe®, t he steroid and xenobiotic receptor SXR) and
the constitutive androstane receptor (CAR) or
and/or, geameiig ispers o1/ Qgr Stareoisamieria AR AT diasteEemeryAng{or gsalts and/or

. . . o
by, 3B Rl AT b DB B Bt
the treatmoong of &amte mamapl e, recent evi dence further supports

the contention that the |igand bindi ng domai ns of the

rine.and. hyman CAR prgtei re divergent relative . .
BHER SHOHER S OF B! BB G SPb G AT Yin e i Troiety is 2
substi@RACHE insubSStufel Csablirhtb @ MSAfREDON r@BMALWRICh CmbA R HROSISBt-chain or
(Huang et al., 2004, Mol ecul ar endocri nol ogy

branched(chein: anfpcorpaips pboutek t about dhesrber] afams (Hastiqudgsbs 1 to 4 carbon
] t. A S C j 0 ite
womsf SR Ao Uy Uk S BB SR RIER PRFRLA Shens
or (C s alk@rycarboi RO pdiBy] gfs @R seresnhbinttiofts fhefeofiuman CAR have
been created and are described in the exanples
[
[

ncl uded herein, Detajiled investigations of the . )
Wae@ng cﬁne*mduae%t%b 8nd & fomnrhdgteraayckenmng,yrifhithe @djacent
itr K0 QhlchOtby B taObpshall Y dbBtied li
nlOggP??eFent exﬁ%?%ﬁgﬂ?§¥§g%§?%50 eg’ﬁaveacgﬁﬂ?rne%’Pﬁgqulcor
bicyclivonngy whach g cegtein furthen tdreatomatselacted Homa O, g obr Wi For example,
espect .to R, _or .whi ch. do not .expr.ess an AR
the hefcRRrRERL HUE 520 PR TToliie §inse2tie: BIpRING S RGN Gret hods
and strategies described herein. Transgenic mice for
hiHaddifiosa] BABEdiaRA, WheatRgthnd/bdl ReIepéss alkeadl, ithe dlkényl moiety
exanpl es included herein. Human PXR is found to be
may hayg? ks eatbomateasiand ddo Bidpeblepaadse tract of mice in
the predicted manner at |evels equivalent to those of
t ﬁﬂﬂﬁg y e : i [ ?%F .
pplg% ens F %@gg‘h%&i@bﬁgﬁ?‘ﬂ g}rx]%}f)} ?ég?\ﬁ%ﬂte%&gg 1(Et i lsmmety may be
selectéd/frem anlphions lyosubstituted miside,biexpiriegdicoaryl sechaaspbutanht limited to,
currently avail apl e human

urther e, ed PXR el.s
pheHYEsr@pHﬁ@fgfuemﬂ%y B BRI B Erdn ISR TR The ary
moietPGRHy B0 38Rhnirdd Qvith R B horBaEKO MY, (iREERICLL alkoxy, Cig

R1s expressed at very high |evel [

where

this nod
there is no PXRin any tissue other than the |iver.
This severely conprom ses the use of this nodel to
understand the role of hPXR in controlling gene
expression in the @ tract or at the blood brain
barrier or, indeed, in any other tissue. In this
nodel , the PXR protein has al so been shown to be
functional as the mce are responsive to conpounds

Y —— g g e~ pep— ]



Transgeni c animals (such as mce) and cells according
to the invention preferably denonstrate the functiona
wW@e@pasd4bes descri bed above and in the exanpl eBCTEHUI0R/000052
For exanple, such cells and animals preferably do not
di spl ay induction of Cyp2bl@ activity in response to
rifanpicin. However, such cells and aninmals do display
an induction effect for Cyp3al | , not only with
alkoxydatbomyl, G dkanoal, syl §h.s PUDOBER. halageni £yanpegroups or combinations
the]__eo‘a?ppremated that other human DNA(s) encoding a
ranscription factor may al so be used in the present
i nvention providing that they are capabl e of
r hgudicatlbm embpldAsents, witknuRr aRd/ab &), irspresene BEsl6%lkyla the cycloalkyl
ase- 2 drug- net abol i sing enzgne and/ or a_drug
mowty %B@ selerted f5emai4n. optionally substipted daonemahis qratncuclmqaycloalkyl
or, HNFlI and HNF4. Targeting
gnup%#?%te g@k@ h@@gﬁﬁ%@%ﬁ knock-i n (humani sati on) and
knock-out of PPARa and the Ah receptor are described
i In adslitéorab embodiglestsyivber RhendonR§ sepeestintgaro @<thé 8ryhmbiety therein
is as 6%% Fl’)r efer abI]%/ he human DNA encodi ng a
dehaedaboy G 8mPY¥k or conprises both the pregnane X
recept or (PXR) and the constitutive androstane
r ebaphaveutiéafly) acdeptablei Salgmiiidee tHosefobitdifed yepdactitlg the main
the transgenic animal or tissue or cells_ derived
compgudy BINEURRIRGYS Hlase 3yt adipargapis or gegmicasidhierfpae g'salt,dpr example,

P C
sals of TR AT Lo Mg REd S BER aicBetbons, yionic gpig: camphor
sulfonida¢id oot afici avid) paleiataeidy sacceinic eacgb rwtrl(: edctdydornbiXRcil; hydrobromic

., .CAR). because .nman rug nmet.abol i s ar, dru ..
acid, Uepaic B0y Brerie BOLoRE B SRiin icy R O, TBATRGR aiid; 910 Ggponic acid
Pha.rxﬁat!&;ti%b.ll‘§3i b&ﬁgﬁﬁlebs%tb afs6FRn@08e BS5e i WhidA&hE ™ £n cbhifound functions

nber s’ of R-responsive el ements often differ from
as an a¢1é and isoesneted fvitham- appeoroiatd basedd onntess. asedivg potassium, calcium,

ul ation by bpth.transcr rs_is

magnd - Pamptg ARCertuine RO Chfber SPRER (kRe UBRRE Hgrolnize tht
acid allfli€io sal8Ccifhe tlalifédcdndsduads naly delPrefaesdly feadtich #the compounds

closely mrror the physiological situation_ in vivo
with the APPIAPEIRtSGBIRTEANCOPT DEEFN T ARHNVIPXARY a9fdla kST CARMRERemethods.

{ y r I

e O B0 PR G L RS SO Gin re compounds
of the revrehtiom@ith alte Appeopaiutd st yiad vdrleesef knowmsnéthepds. on

factors in conbination, determ ned by nmeasuring

bar bi.t t d sl ' S
o, CUIROTRE it ATy FRRIES oF oKl et EPESHBR P figetion with
inorgdnft lpCorBSMat 4GdsC YacRasONRigattR0 afihdtdd, t MtrRBd hdphiates l())enzoates

activity can be at least in part ascrfibed to the P4
benzenwlatbmtmthhléatbs,\bgtyrdes,@amph@@telsydlgmmm é&dk)pentaneproplonates

dodeciBfikL T e ehRRah,. ot dErngSid, ilfoltRiighss, B8R Rultutes

heptartafBNi SKékahb4i&s, f Ofurkdzteand @&%&bamesf Or hyZ#oiBHides, e S -2-hydroxy-
These mce therefore denpnstrate a S|gn|f|cant

ethanespHeratesy tastates, maldatesyimethangsptonases, mmognatm%@aphﬂtglmmlfonates
oxalat%{' g}sf%é%ssgggam t?égg ﬁ%ﬁﬁ%{%@?? he %r%%oﬁgte% 8‘8{%5 nplvalates

propichatespduscinddes, dartreds,i thivegdnaga ﬂo@ﬁ@tegfméslylatds add th&ﬁndhftes.
drug nmet abol i sm pat hways in PXR and CAR

ubl eh ni sed an doubl e- knock o aye hee

Bmﬁ Py HEP aﬁﬂchsvta%hmﬁfea ifeﬁ%ltar agb%Péﬁelﬁ salt.
have confirmed that non-human transgeni c ani mal s t hat
are humani sed with respect to both PXR and CAR, or
whi ch do not express any PXR or CAR

(doubl e- knock-out), can readily be obtai ned using the
nmet hods and strategi es descri bed herein. Transgenic
animals (such as mce) and cells according to this
aspect of the invention preferably denonstrate the
functional propertles descrlbed above For exanple
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transcription fromthis site is as close as possible
to the level of transcription that occurs in the wild
WO 9098/162463 em The i nventors have val i dat ed aspRCT/HU2G08/000052
drug net abol i sm pat hways in transgenic animals (e.g.
huPXR, huCAR and huPXR/ huCAR m ce) using appropriate
assays as descri bed el sewhere herein. The functiona
properties displayed by the inventors' transgenic mce
i Bomkeek ths saypovmisenselulhar thdereseansyention asannedist, in different

- su and c IIs of tfhe inventi have SI |f| nt

polymgrIIR girmi ARSI, PG PAERABBITL 1y &P GORt o6, pompound to

crystallizes rfﬁoxexnﬁf bﬁaembﬁnct ichetalineestt ‘PoynYetphid@spstieds Aelsdlﬁnorph is a
of drug netabolism pathways in transgenic ani nal

solid erystakding phivseof g comppynd ‘E@hﬁblﬁ@ﬁﬁ two éfffqrmggapgﬁrmm polymorphic
forms! Qtahl,afl rrg)u?nﬁ”rwa rrﬁogcéégﬂ:{) mﬁ@ ?1?]% Eghtg% y I\}/t)&%\gg@[bs tfoq'l:nsI 5 any given
compoundRirt alefihed by (IR §3meé vt c 4Tl fﬁﬁﬁﬂhwfwm&i@emhamhldrahs distinct in

) use / hunman Dexanet hasone npuse
chemlgalpgtegma%wsﬁlhze Stapsues eg%ﬁﬁmrxt Ffwr@wemp%% eThe use of
h S HBZQ ithi eSS &ﬂ@ﬁ%’ i es-specific
e é%%ﬂégrs o#ﬁgrug nggabo [ “§a§3§ﬁ§g§§those listed
above, may act primarily via CAR or PXR, or via both
PRemarod thwém(lnotglds wecfulAngthe PréseNt, lnwmlospemeazst sipdiffetdnt solvate

ucti op,of CAR XR can. be di
forms, 89458 CFUE camPouRh O M rrat R b L g Bopligafolecules are
incorpofléd tihtonthei éry§taiina ndtticd Cetichdd of | he mhpouté maRcllY during the
measui ng Cyp3al | or Cyp2bl Ol evels or activity (e.qg.
crystalieetm piacess4djor expmplgepuifably sofvatescinglude bydratss, ¢ ge monohydrates,
u
iy 5SS G R G001 o YA B8 e e of
the present inGentidacor di ngl y, the invention prOV|des a
t ransgeni ¢ nouse, tissue or cells derived therefrom

¢ R e st B GRS S DGHEFS (O Seset AT (24-(23-
dichlog(ﬁ)rl{islﬁgﬂplp%r&%'l WL&W}WNO&WCMJWC é&a@mﬁﬁm and

ITed,” whi ch riouse; tissue or cell i) IS nore
pharm@efnsm@hlw ecceptablef saltp |tlmrwfnmorqap@‘dcmlnd]am tfmwusefofttraes 4- {2 [4-(2,3-

.11 ex |on and .of .a tochro
dichtofoyeg} pRREBH R-Try D SeRa b fROI A gpeSRmige”
hydroélgéridei thbhaghfeiie Glicthedicdrhént forthé 88AMRENGH dcidéemdria.

dexanet hasone- nmedi at ed or pregnenol one-

16acarbonitril e-nedi ated or clotrimazol e-nedi ated

i Rertkarmere, dhe prrsertxinvendionorelateidioop methed,of yregfing acute mania by

admm%ﬂ‘? ATt B AhESPRRRANP Srb A of » compound
of fortiuda clytamdfurcgmmléﬁ'ﬁﬂlsomeﬂ de(ﬁ'astermmumerssandmradia@m&abrs and/or

1. nvent| SO pr u
salts giciar, Rvls @IBT qalvAips ol RAYBMPI dbiHgor St MRy aciive ingredient.
FurthdthRs) RAp ?E%Q(Heﬁ%n%ﬁ:qglaf& (AR YRARSd tdie teid Acuel mania by
an endogenous pronoter, and optionally having 1ts
admln@qmn@ﬂompatmuugecﬁdu&lemf ipagticGRRyoe ﬂ@samntmﬂlllyeqffecm athount of

trans- {36 ik it SroBherk BitiPiradind -Vl PRL NPk RaBmov-

cyclo}flaﬁ‘( laMiifey &f aa Wﬁ%ﬁypéw})fabﬁﬁ shhetlfe%dfesrﬂ@l%d Ipaflicularly a
d-type nouse, tissue or cells derived t her ef r om

therapamnaéiweifﬁeytwesamm of trars-4-{Yd44(3 3 Tliridmophensd)-pipergzin-1-yl]-ethyl }-

BT L LT SO AL PRI B

nmouse, tissue or cells derived therefron1 Preferably,
the cytochronme P450 is a Cyp2b enzyne, such as
Cyp2bl O. Cytochronme P450 expression and activity

| evel s can be determ ned by appropriate assays, as
descri bed el sewhere herein (see Figure 48). For
exanpl e, cytochrome P450 (e.g. Cyp3all or Cyp2bl O
expression | evels can be determ ned by western
bIottlng Cytochrone P450 act|V|ty can be detern1ned

. S




human DNA sequence encodi ng PXR under the control of

an endogenous pronoter, and optionally having its
weasit#d4eht endogenous PXR gene annul | ed, whi chCT/HU2008/000052

di spl ays increased dexanet hasonenedi at ed

hepatotoxicity relative to %he corresponding w |l d-type

mouse. Dexanet hasone-medi at ed hepatotoxicity can be

determ ned by neasuring ALT | evels using an

aphe @grweaneeé@egananmﬂy hp pdupristened ineglailpfdosage reglmen (for an

adult ﬁ‘g}eageof f(‘)? %’ga:nslﬁl%ﬂ%‘ ﬂgaj ’ a%f{twg%{lswé'ﬁgq %(f‘ é%d S%rs E’B erably between

10 mg eﬂr$t4060ng[gé K ObetSoer 20IRg ass 2P0 Mg @r AaSiGfrivRdus, subcutaneous, or
where herein. Pref erred transgenl c. (knock-in and

mtranm%%ﬁre dnse of heteendhi améh ey 190 mes pepferablichetyenn @A mg and 50 mg,

re r
o8 bURELPT aAFIFg™ PG BffodieliR. o 4Eh 3! o RuRBH Sl Gyinistered n
an amb &t~ QI@BQouti(hI mg,‘iabmni OtZ‘lmgpﬂmut eBangubant PXmgabeyt 0.5 mg, about 1
d|n ' nkrn seguences, _i_nto
mg, a Wﬂgi 3%1&{2 g T FEcHant 3 iobatie me, about 4.
mg, al&ﬁ@\@)mé ra%ﬁ§t95e 5 %boﬂm‘ﬁﬁﬁg Qﬁﬁf ¥8Adng elbeat ¥ Ui, gﬁ(ﬁft%gx Nabout 8

human PXRin the liver and intestine. Treatnent
mg, ameSﬁunambgetoP migcabonit P13 @%Rbbuthg, aboni Wk&dhg hlgouth U irarg, about

1.5 PR 12 o P AL R R b

an anibuﬁiaﬁ'h&ﬁeﬁhéésté?')&E’ed hERBflo oFUheseQoshie &h@ﬂﬁ@%roaem le, in one
l6a-carbonitrile (PCN), a rodent-specific PXR Ili

embodipepy, [the agjive ipgredientay gdayinisteriAn ga ampupb frgmyabioyt Eéexag to about
Y
12 mg? Yl} Er} es keégtblogfs?lltl%nkee’l thé %‘&Wﬁ&ﬁ{ﬁg \égﬁﬁg{lste% i€hn ‘é:illlnount from about
0.5 mg tordboet bmg does not di scl ose or suggest many aspects
of the present invention, such as the use of m xed

t Wge%gﬂe om C Co S tﬁucihrsel q.Félivgplg %gtf ?4 {ngsgqrre in an amount of
about 03 M4behiS]. 65@? ab&kta¥ m@! alkouPB 885 1aBHut A 5 FgMbut 6 mg, about 9 mg
sequénces under the control of non-human ani nal
or about b2 gy, Emyexawglee ircasampund o eboutrlaininge dbavt 3 thg aboate} mg, about 9
me or goqnged by Ma et al. is that it is unsuitable to
EOTEoNi A" i t h nodi fications of ot her genes w thin one
ani mal , because PXR humani sation is achieved by two
i "mikéﬁésird& dbsggmag b adalitisteridi vsie of mork daitK sehidose(s) abifinistered
endogenous .PXR gene, and &II transgenesis with the

at apoRRARe e dripeyali thiowghopt the dayepioaftemptitell, na single dose, for
examﬂ?@ AR 0 oﬁ%bé}l?&% aﬁhﬁ}gst foh Ty Eaﬁnf)lgv thﬁ(‘}/ dosciige may be
rovi a non- hunen ani na tissue or cel cordi’ng
d1v1deﬂmntarmy1e cmm teb, intethasy ecinto fifur dividxdtdadp ddsescr i bed
above, wherein the at |east one phase-1

d net. abol | Si ne .s.a tochr one P450 | sof
o T TR, LR SR FEA: B S oo RSy RGPt Aovs as long
as the GRS pdei2B, CYP2C, CYP2D, and CYP2E i sof or s,
optlonally sel ected fromone or nore of CYPl A,
CYP1A2, CYP3A4, CYP3A5, CYP3A9, CYP2C8, CYPZC9
@ﬂngﬂothecvrmgwe@nnmtes@wzmthoeﬁﬁﬁrsatlrtgh@ute mania
- 0 |
by adrgﬁ%wn‘}r ﬁgﬁgﬁ glegd;ﬁlglqzﬁ? Shdht @}gﬁ& trérrxlégﬁ g? [IS té% (Jhclﬁm[z)%henyl)-
piperaﬁint-I-gﬂ&kﬂ}&}-NeN&ﬁmetﬂlyfdaﬂimﬁdyBcﬁY&Myhhﬂﬁé efor tde phifi?ddeutically
tpi)uster the CYP2C cluster, and/or the CYPI A cluster.
acceptpblesalf Q}S’F%P the human DNA encodi ng a phase-1
drug- net abol i sing enzyne is selected fromthe group
conprising the cytochrones P450, including but not
limted to CYPI A, CYP3A, CYP2B, CYP2C, CYP2D, and
CYP2E isoforns. Preferred i soforns are one or nore of
CYPI Al , CYP1A2, CYP3A4, CYP3A5, CYP3A9, CYP2C8,
CYP2C9, CYP2B6, CYP2B10, CYP2C19, CYP2D6, and CYP2EL..
It will be appreciated that other DNAs encoding a
phase-1 drugnetabolising enzyme may al so be included
|n the present |nvention, provi ding that they are

Y



and would not think to incorporate the entire gene

cluster of which it forns a part. Furthernore, using
WQerosn42as3 techni ques, it would insert at an aP@I/HU200$/000052

site and not in its natural contextual position in the

genonme. Wirse still, its expression would be under the

direction of a strongpronotér specific for the liver.

This strategy would very likely generate a | arge

ahmonkt embodiMEiR Athepresent imvemtidnheldtésvtora mathdd o€ uaati;g arfute mania

the | arge anpunts of protein praovided, thi
by adiiter i ATOFRn eesk P bebost 1 18 Sabet 2Rl i ifloropheny)
i 0 I th 11
P D N e RN L GlanfE Bk g mceutially
aamp@bbmahﬂsx@ﬁt t hat have been described previously.
Preferably, the clusters of phase 1 drug netabolising

enzy, t.iaon YP3
SRS e RS R SR B R vt mani
by adrﬁﬁﬁhﬂﬁd@n@m patieftlif heédthbreo bt 1 3ahpeans-4e- [m(mamlaﬂdrophenyl)
onmonl y used target transgenlc ani mal s such as the

plperamukéd] qtmflf}arm Nodimgthykearbapioxkeyclohgxylaming 6| i & parmaceutically
gpreferably performed against a del eted
aceep g%%g?%ﬁ% in which only sone (for exanple 1, 2, 3, 4
or 5), and preferably none of the target anlnal phase
11mawhmfdmdﬁmﬁitngleepmmeénmﬁomxpiam sedu method of treating acute

icant. | eyels. ferred t ans noc
mania b HARITIRE o o Rl g "R PR pARaE 81T tant4iA4-23-
d1ch1096plh9nf[§’-bﬂkﬁﬂzir§l% &WYMN&HH@&W@&%W ?&Sﬁ’e)d ylbdiBE € or a
det ai wher € "her'ei n. Phase-2 drug-met abol i si ng

pharmaegufigelly mceptablgisalytheraeé human DNA encodi ng a phase-2

drug- net abol i sing enzyne is selected fromthe group

C t
%@Weﬂg&rﬁbﬁgmgé}nv Stg% g?é/sentt n@@ﬁfo%hl%ﬁi?efs az? hletﬂ?)‘?l m?e%tmg acute
maniat bﬁmz]&lﬁnm&aﬁg toon pan&hamn:eleﬁﬂSTthé@bﬂtmbhﬂ drfe mg trans-4-{2-[4-(2,3-

dichlogesBEG T PIosFaIe UG T N D FHeH A GY OO PRATIBE horor @

phann%cﬂpf%b]?\gbl@ sRPaRfog drugnetabolising enzyme may
. also be included Iin the present invention providing

that they are capable of conjugating a product of
ph)axs@ anq ercerabastimenty therpsésentainiention relatestte n mdthorhaieeating acute

olls S th

maniaj bY oG 10" AR gBRL el Aol me cmp4- 21423
d1ch10¥d;ﬂ1@ﬁﬂ?—@ipéra(z¥rﬂﬂ@g-dtHyIWdelﬁﬁ:&r}%&Banﬁﬂﬁ%y&@ﬁﬁx@ddﬁhlﬁ@ or a

al tered phase-2 drug-netabolising enzyne genes are
thnﬂéﬁﬁﬁﬂbéﬁmﬁWﬂW9§@1ﬁ@ﬁ@fl el sewhere herein. Drug

transporters Preferably, the human DNA encodi ng a drug

t t 3 I Rl I g

BRI S RERLE i roRal SIcEfon rOleh 1F sOBMB of reating acute
maniai bgl adinintnuetrirgr & raotpatiéxm iredhetd mh(eofrwbbut- @r ugg trans-4-{2-[4-(2,3-

dichlop ey merds ol it YD BB i <o ouilamae or o

pharmyE&lti cANFAREp BB 2alt BerdofOM t he or gani ¢ anion
transporting pol ypeptides (OATPs). It will be

appreci ated that other DNAs encoding a drug
t nayes jpoether erpbcuhlepmt, m;preﬁegbmuenthmeu@@do jarmethed of treating acute

vent r.ov dln e e £apa f
mamapégl ﬂqnglg{s? ﬁlélgt s tB%fheélk) IPt e[rjegog %thoalli 12 nrn)g t%ransg {2-[4-(2,3-
d1chlo@6ﬂ1ﬁﬁ9q¢~£q}étz&id-C-ymﬁétEﬂPJWN-(ﬂﬁfeﬁ@&caQIBMCWBHéMme or a
Preferably, the nultidrug resistance protein is MR .

pharrrqap@ﬁ@pl@bpgpept@hlg spifithereodr ug r esi st ance- associ at ed
protein is MRP2. Preferred transgenic (knock-in and
knock-out) mce containing altered drug transporter
protein genes are described in nore detail el sewhere
herein. Regul atory sequences The present invention
resides in part in the humani sation of transgenic
non- human ani mal cell, tissue or aninmals especially
for transcrlptlonal factor(s) mherein t he

o o e




Furthernore, it was thought necessary to use pronoters

that had been shown to be effective in the nouse. In
W@aBN#363 t he i nvention preferably incorporat BST/HE2008/000052

endogenous pronoter with the human gene so that the

fidelity of wild type hunanufxpression IS retained,

devel opnental ly, tenporally and in a tissue-specific

manner. By "endogenous pronoter"” is nmeant a pronoter

t madditenal @mbpdinents tthe egtivecingrediend fadiinistgeedeis dfans-4-{2-[4-(2,3-

... interest. An.end not.e t hus be a,human
dichlog gAY L pipeEinehy by T B RO SHOb P I#REE i o
hydro€flgl@@enous to that introduced gene in the transgenic

ani mal subject. For exanple, in the case of transgenic

m ce, the expression of the human gene may be directed )

bip ensecrabriimento ths apbiye ngsedignitie pdmylistensd dn gap er tw diyided daily
dosesit 1S not essential to insert a human regulatory

sequence, e.g. a human pronoter. By incorporation of

all of the 5 upstream sequence that is necessary for

phoomxt embeditient, tthe agmafisradibh ywf ithe hetdieniggmdiene phoavindes rtherapeutic

it has been found that.it is not .in fact pecessary to .
effect, i, 1y g onn Shs Heniakbssh SAGH vl bisblar dicigein gy dgite mania
associgtell wathi polat Ns@Qe0genous pronoter, in its entirety,

is perfectly capable of directing expression of the

rel evant protein in a physiologically relevant nanner.

Ahhe sempunds of frraslaidy casbe sdmigistezahialgapar asgf agiive ingredient of

I enhancer elenents up to 13kb upstream

aphmﬁ%ﬁ?ﬁ%ﬁ?%h é%ﬁ?%tion initiation point. Wil st

i ncorporation of all this sequence allows the

aNpmepous attandart heferiescas odre tavaitebde ithgit idescribe rocedures for preparing

. om ssi.on of these. upstream.sequences |eads to a system .

variong foRpIRHorswABR ok ATt T8 DO PERSIpE 10 he dvention

Example§l WENséntRl SoRhasEsHs &l ﬁépex\yﬁbﬁge afd d6ithin¥d 0for9&Reple, in the
expression to be retained. I'n sone enbodi nents of the

Handhogy eoft iPbarmageetical Exeépienss- Aaesicam Mharthacgutiend ofesesiation (current

o BB OB B PP PRI 150 kS o)
current RdRion} pablshivd byl Mafcel MRKRAN I N&NwaI i BB enfinB AR IR P Sceutical
regul atory sequences, such that the conponents of the

Scienges wreASodraditan); 55 5eht®3dswreas ediianpbat hway (e. g.

regul atory sequences, transcription factors) can

| h& hfde: o MinRERAG R WSsdERYfoRY B Gllog’é:lgerIS{QSrtro\?\tgngtrtg@rapeuﬁc

in vivo situation 1n humans 1 n some case .
amourith ef thel cougotndsusrarompegitioas whichsee) desirablei and redficacamalibrethe given
eracting with the non-human animal's

of int.
UEMH?WHHQ%Fﬁﬁwion factors, or said interaction does not

provide a relevant |evel of expression of the human

DhitbEIdeaES forhd §h@udd But GBS £dtQfRItd 8 R4INrRMAD AbTRBLA, mucosal,

in which a hunman DNA sequence i s expressed under the
nasal, @phthalhic ofubgutaneousy intremascularhingravenous, transdermah spinab intrathecal,
. .Qy] de ansgeni.c_non- h n_animal, (e,q. nmouse). :
e Qe Pl PR ISP ol PR b s nght ” inre-werite
administraEion, Dhid settiere riveagen doshNJoR systeingd NdeliRe®! \vEdadtived inggedients.

nmet abol j sm wherei n said human DNA sequence is
Formygjigng spifablle for ol @dmingstegtion aeroryefesrgd: r egul at ory

sequence of the nonhuman ani mal, and the endogenous

o P p e Bl el R gt (AREACA i Yimately
admixad bowithn pr phatmacetivak owrier eaccbndgrigy efoy aomeehtional hpharmaceutical

prior art is that the effects of expression of a gene

can only be nonitored in a particular tissue - in the

case of the albumn pronoter, this is the liver. Prior

art workers were not discouraged by this limtation,

because the |iver was generally viewed as being the

only inportant tissue for studying drug netabolism

and therefore only expression in the liver was

desired. Expression el sewhere in tissues other than

o o T T Y



nmet abol i sed efficiently in the nouse. This neans that
such a drug remains present at a systemi cally high
wae@aw8assht i on for a significant period. Thi s PEERAE2008/000052
that transcription factors such as PXRw |l remin
activated for this period, peing constantly activated
for this period. Associated 1evels of drug
nmet abol i si ng enzynmes, drug transporters and other such
companzynpeschuidues.dbheccarnes mdy takesa wide varghy of forps depeading on the form
£ duri.n dthe gptire.geriod that the drug remains in the
of prepgyptiff desigpd for adminiptation. i s eading and in contrast to
the equivalent situation in the human where the
et BRPhAiSENHRS conkiRdsilors inTeyal R ssdeOdih] &RNbf theN®S pharmaceutical
_efficient. Using the human pronoter rather than t%e
mediampipye bpr employed. naPunhefqsr bigeidaprad prgperetions, tyweh as, for example,
e, fotr orinti c . .
suspe%%bglﬁllégpaﬁlg sngét@ﬁ%ssFﬂtgtﬂg ggrri%i% d%n%?d%tﬂ%ggﬁ?ﬁléqeg\g&gr, glycols, oils,
alcohdlf)z Ylawsingaagéms, piesgvitivans polotiapg Sageass ahd ahé dile. the solid oral
i di osyncrasi es of the hunan expressi on sgstem_to be
preparafiony Seeh aa\ggarnewnl@ ROvEdess; asApseles fand higblets, suiteblparrers and
additi %R §Rcludd 63 & chQY Esibafll | GGG BH “%'iingf aggﬁ% anghr{cARs, binders,
response el enents to the nu eF that s present In the
disintéprating 42¢RBAdhdgthndikeV\Bue to hieeie gasevial antinistatson, pabdetotand capsules
to be used, then the response to nscri pt.i onal
represiyh o TS AV BR RS B3 TGS HRE FOHm 1 AP o4 Gray g gugar coated
or ent¥lditdasyCseindasnedadiquely different to the response
that is evident in a human system It is also true
that in many cases, the benefit of using the human
pFenberenteral formylationsy the eastierewill uswallygeampiisessterle water, though

. A . o -Qr 0 r .
ot SsShend 07 SN, YIALLEE g SN, 4 pBEraion, my
includeé s figetsablé Golatipmy triag LAl belrpdepar&b irp @théxl task! appropriate stabilizing
exaggerating. or dimnishing the role of that protein
agents ay fgemploxehl i sm of that drug. For exanple, in a
particul ar nouse system known in the prior art, it nmay
by shak. AstRNGsOfit AP BE ORIvaAhSbons Mol bitilify @heS abfive agent in a
expressi on of CYP3A4, “driven by~ an inappropriate
"vectosizediofam, subk asebyt edcapsulgtions ofishelsotive egent o #liposdme or other

for ,any,.potenti all b ficial effect to be, evident. .
encapyfling AT, oy BeedanTdlin ariy® 1850t ik R rovalsaf hepdpg chelation,
or assBéhtiVedtooRdifEBibr) oA MDduRtbIEBAGoleBdAE, sich|ak @Mds8 Gelebled from proteins,

exanpl e, the appropriate anmount of CYP3A4 woul d be

lipoprpteinsuglyernireteins sandrpobyseeshgrides. act i vati on, and

furthernore, would be produced in the correct tissue.

T r i ' g i cul

S ALY S PGl FFRARGE Sl AL Bl o o
administfatiéd hinabei gregenteduaediscrend umnith ysuch dsheapbulegrcachets, tablets, or

al so, .in the astr,o%jrntestinl tract, If the drug

sa ,
lozenges, pdshrcoplaining gRredeiermnings} amopat the psfive ingggdignt gg a powder or
t Yo j hat.. :
granuff! OBRorNGH adusferk Bhinifl sl bty TR b L\l SO BiqidiCmay be

emploryed,isoch ssmsyruses elinirsdrbamulsiopy @randreughto di rect
expression of inappropriately |arge anmounts of CYP3A4
w,l |, distort the.role of this pretein and give. . )
el g b oladE by Cofipricsihl of aRlehE & il RntSiep. entionally with
one off Méte m&séoﬁeingreﬂfs’bﬂlﬁ. EohiptdssdEtablets Yy B prephiell b dopressing in a
nevert hel ess be netabolised aggressively if high
1

suitablgypachire, Srith the agivstcompornd beipg s a drec-flowdng fasg fugh ay § powder or
C . ar f i Qi 4 -.h . .
eranuBEHERF GRSy B SRt 6} XA, £hisdht din it WthRent, iner
regul atory sequences are of human origin or originate
fromthe target non-human animal (e.g. nouse). This
enabl es the wld-type expression pattern to be
retai ned (devel opnentally, tenporally and spatially).
As a result, the human protein is produced in the
correct place at the correct tinme. This inparts a

.. D T T 1 -
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and/or a drug transporter protein as described
el sewhere herein. In other enbodi nents of this aspect
W@RooBh&46hvent i on, the protein involved in dr uRCT/HU2008/000052
nmetabolismis a phase- 1 or phase-2 drugnetabolizing
enzyme, as described el sewhgye herein. In other
enbodi nents of this aspect of the invention, the
protein involved in drug netabolismis a dru
dlluem,r%ln@ooaqtefie agent; ef dischargiag egérteMolded datets e:omene‘rchof a\mxxture of
the pqu%ﬁre% zp:?ge agl%vglrlne(fl\h gislg s%ﬁaﬂﬁe %%#i%} r%ra§/ I%)Eho 4 %BP Ide ing'in a}/ suitable
1nadnhep|a0|ng |nd|V|duaI genes, because the resulting drug
met abol i sm pat hways nore closely resenble the in vivo
situation in humans. Thus, in a further aspect the
i AvEYTEP drax, Pe Masiesby, adding dhe AstaveneRopRIRENtoah icARgentrated aqueous
C Vv et | raf i
solutif 8147 sRors 200 SxEple sV WAL o ROV ol any accessory
ingredient@).vSuathi ncadbssmgy nngradhehn(ss) nnnayl dacludeh dlagorimgsosuiddble preservative,
endo ous u at es In.this ect. .af the
agents Qg SrystalEtoT eEfb ey b Reniso SpeTEha JapaOaty Of dhy other
ingredi&iit] sioh 894 pASAEF ok alesﬁdloﬂaa kbxampe BHcERMor dotbikglef er red
embodi nents of this aspect of the invention, the
i ntron-exon structure of the human DNA sequence is
nEpmERating spitabde foyanaemmiter alsadimiistration uupldly cemprsecDierile aqueous
e
prepax?ﬁgﬁ' ?J%Stgﬁ ta?:gﬁe %?Sgl Dlélgcg \ﬂ%ﬁﬁ r‘#&pﬁ%pabg ¢ m%n?% h?[h ltﬁ]e) blood of the
recipie| (e. dﬁ’(ysltﬂmgltdi esatifi¢ @olutibh)d Such Cfbrrﬁullatimnﬁ&dﬁmclude suspending
ence encodi ng a roteln involved in dru

agents, 34t QP keopsh a8t af! (ReRReSqor aibr FHCARRERMgje systems which are
'de51grﬁﬁd%g$ﬁgé’ts tHEER6m! Q&Qﬂ't@goléocpréo joRedtSV& ¥&E drnfd é‘g)r%ans The
met abol 'smis opti onal annul However, non-
formulationsningy be pssemed orumedCbss od enﬂw-édsetﬂoﬁnef romin which
an endogenous gene for a protein i nvol ved in drug

abol hsm has, heen_a
Pt i BT e “BR oV o ottt Welvery o

dellvei’)ﬂ &@J:dﬂ@dol the UNK A@hﬁMaﬁ&rﬂhﬁ&QbﬁEMplé &t Uhtravenblig intra-arterial,

i'nvention. Such "knock-out" non-hunman ani mals, tissues
intrathggalg g | u%raaWéaﬁ@rs ti sehoutangouss ef intranmsgalam| | éntraphdemind  (e.g.,
g 088, e D RO D SR B o ny
other extableinieant appropdidte gethe dasird adsimigtrativnakodalityand

knock out mce can reveal further useful information

ar. di g t hways of dr tabolism, T
f g %srcfnltcﬂ%al Wn?‘?grﬁ’rr‘:‘?%%%u (&8s I%Paﬂagiﬁcfﬂmfsgrcan comprise
punﬁéd"XcﬁﬁBhQ %lhﬁ&ls)(@f‘ ahi &ttl've d&ﬁ%@gﬁ’&s‘ AR pre Q¥ dtivE Yagents and isotonic

conprising the use of non- h unan ani mal, "tissue
agentso Sucle fdrmutigiony ext prh@r@ﬂy od]ustcd: tr p pHaaridnigotanie Lsteeier c@Natible with

the na?ég %fe gﬁgﬁﬁgﬂgﬁrﬁt’m&c %tt%i:rgplv@gro ﬁ}e gﬂ{jlgegwgg form of finely divided
solid poR@i¢rPduBpehde@ v e BeLcarieh. StiH f@)ﬁﬁhiaﬂoﬁﬁ’ﬁbﬁ Be Hél$vered by any suitable
endogenous equi val ent gene annul | ed; 1)
meanscsmetbosh iy nebnlizanraiemizar, metered ﬂ@@uehaier @eﬂhle dike.
deri ved therefrom whose endogenous equi val ent gene has
I a
R AR B ol WALGRCIAGE RA) b RO a BBy with o
suitableetabial swihy asaoetobi buttkr dgtdmgeﬂhﬂe& fatsc or hedfogetited fatty carboxylic
., Wild-type non-human aninmal, tissue or cells derived
acids.{ herefrom Preferred non-human animals of type (i)
i ncl ude those specified el sewhere herein {e.g. those
havi ng t he genotype huPXR, huCAR, huPPARa, huAhR,
huCYP3A4, huCYP3A cluster, huCYP2C9, huCYP2C cl uster,
huCYP2D6, huCYPI Al /| A2, huUGT, huMDRI/mdrla |,
huMDRI /mdrl b , huMDRI /ndrl a”/ mdrl b , or huVRP2).
Preferred non-human ani mals of type (ii) include those
specified el sewhere herein {e.g. those having the
genotype koPXR koCAR koPPARa koAhR koCypSaII ,

~ o o, 1 o~ o~ o, o~



(ii1) a second non-human animal, tissue or cells
derived incorporating a human DNA sequence encodi hg a
WQe@WBa#2463 nvol ved in drug netaboli sm under thePCHHURWB/000052

of an endogenous nonhuman ani mal regul atory sequence,

t he non- human ani mal , tissugﬁor cells optionally

havi ng its endogenous equi val ent gene annulled; (iii)

optionally a correspondi ng non- human ani nal, tissue or

c@tdnsdetmal Yadddtmne fmgnbaipsgarahty gecooparatug) theab@ive agent in a
hi ene has. been annul | ed but mhich does  .not |nco€5%;a¥ﬁ
thixotEpPif, R BeHIIROWE GEEIE SUER S ot 175 Y REC pPEHEMA G 8w BIEYBY Gefulose or
hydroféyéﬂgn nRaed, with tRdeeshitiny BRhMIAASH Im/enabéixsg b&aRANA! NBansdermal

type non-human ani mal, tissue or cells derived

device daptefl to be sqcureddn semnad conlraetgvnﬂethabbm of i wearerbe

conpared between (i) a first non-human animal with the

gﬁgg@# Rén E}éj(&ﬁ@ af&%‘ er?ﬁ hnﬁ%&? {l %\%ﬁgﬁ rb(\fethis invention may
furtheh ifithude roag o alcFe yscﬁeegma nggediait(s) Gtledted fivac mrlw:nmo buﬂuﬁ;afnavonn g

animal with the genotype huPXR, wherein the human DNA

agents; chindess, edigintegrnty TXRSS 2olivki@echthe thickensts) IWricapts, preservatives
1u&a t00idHEBRe ani nal regul atory sequence (and
Oncuop??gﬁgﬁﬁélglﬁ}) Eﬁock out and/or (iv) wld-type
nonhuman ani mal s). Such nethods enabl e subtle _
diThé efommdasmsnofgéwepnesgml iawrrmnam baver aswediate| wleabes sustained

releasg At BRI, RGP UONIAAEae ob v e SpE i e art

The skilled person will readily be able to select an

appPrloapr érbclimpanel ' thefpresnt Huvesioaitand-g, {2t[43 B@(ﬁclﬂt’)rophenyl)
- cells derived therefromas disclosed herein. The ty
piperagingl -yl ) -Ob Nriimethylrarbamoviray dohaxylasipe or 2l |ppadthaceutically

acceptraﬁlgl“gaft qﬂert:@fr is AR %ﬂelse(anas\gﬂﬂ Hg&ﬂ@@ Qregﬂzfl]éx@ 30 LY RE c&{lbmatlon with

ysi's required Ing ont

one ombmbxilhtmnalphdzrhpmmccagentmt erest and/or the dr ug of

interest). The invention provides transgenic non- human

nimals, tissues or cells derived therefromof various

types (see el sewhere herein). The invention

provides a tool kit fromwhich the skilled person can
STheatmi hphiralceuticallyli dceshtdtde” nfvans @sologidalnat Whiafinacologically
Thus, the invention provides a nethod for
compatile 4eri g'avavﬁguszewownmal%orhbtl@@m,. ang, prefarahly cm@a,ns approved by a

regulaI?og'gglgErfégurbrq' tfup? (#:2 s(%q s%te gg ?%Tneas?r l?stted 1?1%?& U3 ;I?ﬁrmgéopela or

other geéilly rédoghizes bhﬂhg\bbpelafor @i anirnale, axﬂrm@b pagtRalarlydm humans.
types of non-human ani nal , tissue or cells derived
refrom wherein eagh type of n human

ani ) .
t il 86 frEmg trealy’| gfe%ta}?ﬁk. agpgf & ie ORRAEPIE © the following:

nodi fication (e.g. knock-in, knock-out, altered

r egUhptaievingeas sneﬁ)mﬁg fafqédsh Onk m@nﬁ%ﬁoofasl #lscT@SIU RN @Csubject,
or expression of ein involved'in drug

including fobexdrapte, aflergic angl infainmatory diroderslisud! asssthmeeandiGOPD;
in which nmultiple different types of transgenic
non- |
O PP e 816 ety B ARATIRO L R0 Ron of o
disordep¥xprieced b3 §ubgecp inohudisg, buﬂﬁd&tﬂﬁﬂﬁed foathobéthat are itlseponse to a
of fewer types of transgeni ¢ non- human ani mal, tissue
given gHmyls (- TRESSTHES Hisele 18RUrY.teld tepRtafBF Sihbr ei n
di fferent transgenic non-hunman animals are conpared
May (CP¥Pdshife AHHyMSHEon8d (1.8 Ethe 3RBod pHEr Riclinlta] M@Aestation of a
dose to the different types of non-human ani nal (e.g.
disordeRrandfor reducingkimon #k ofldevelapuhgwr mebrseping a diserder. or
non- human regul atory sequences) and conparing the
met abolismor toxicity of that drug between the
different animals. Transgenic animals In preferred
enbodi ments of the present invention as descri bed
above and bel ow, the transgenic non-hunman ani mal and
tlssues or ceIIs derlved therefron1|s preferably a

o L, o
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out that that the difference in toxicity between

species could be attributed to differences in levels
W@ROBRARE3 in the |iver. The phenonenon appar enPCT/HURI98/000052

nouse does not occur in humans, because of | ower

| evel s of PPARa protein thaL are present in the liver.

There are very cl ear advant %es to nodels that exhibit

bonafide | evel s of protein expression that reflect

t Hos 'effe@enamountt hmemsnthe laowynt Rfedreraghivy , ingtedientirthat, when

. DNA sequences are each i pendent|y.linked,to huna
 adminguieied 30 R ER e o R I TGt Literer alSgre, ¥ pyffcient to
effectQNESPFENRIA fAH IR Rhsd @ HiHWAR oRmORSRE that ERuFdiédt fé3Bodulating

is distinct fromthe prior art and provi des the
a dopamhmereggeionfe.g. nﬁmd@mmne Seeandfnri dnpagnine Eocrete@tm te hachjeve the
furt &l adv fices rrorln ,of.an i,n viyvo

objectlv S Oat jejgve IOBarlile fe vea pour a\é/éll % 0% %erﬁi ngachn iR 8ompound the

diseaseraad $tg SV cgitpmd Mk Gge, MRJidtS, respbnkivesdds, Setc. 0df thé patfhe et treated.
invention is that they conbine the benefits of nornal
experinmental ani nal dels with those of human cell or

t Ps SteetuPt prigent i vhem pdmiapliation ofrhe thgrapeutie sgompound is an
effectmérfﬁ&'aﬁé?ﬁlc régﬂﬁg% £ dRBASRY; d\MoHer RE ?ﬁé‘fé@bl&ta%uman but can be any

phar maceuti c I ndustry with an i oved alternafive
ammaﬂ,omchslmg @ kboratome- animadl matherremmc»cﬂ 015 m triabor cictegnigdor activity

osition stu Cel | s ,Anot he ect .th
experfTigiln s TR, b (ot e EATbeRerctinted ol ot oh oaiherg ol dbJfe ar, the
methdds OQ&ﬁf)dnﬁﬁls %ﬁodo%ﬂ?a&tﬁ)ﬁs %Mh@ Bﬁeséﬁt inbentRPoNe- ﬁ&ﬁ&ﬂ&ﬁﬁ%lted to
aspects of the invention. Hepatocytes and neurona

admindgfation 4¢ eny prifmat,rpagticalarly a lyp@maa@drlmln@ngobqtrby no means limited
rese v | I
to, huﬁlré]lg?, c@}nﬁaﬂ% Sl Itnla?s sUchra%fgh%eSoSC as i d@&%umn Clr1 ?ss such as but not
limitetl @6 ®0vine etduine, BRrines peiae,f dndaldryine subjeas,orild Smnﬁ@ (lvﬁhether in the
accordlng to this aspect of the invention may
wild ofr 83 gerlpgish gardamgiensaEctnafimalss sud et Bigsy 1t rtah@ts goats, sheep,

[ Si S r dichegh | ear
pios WBHETEIE O LARNRr ho B ONBHER, (B8 L] 6 i, for
veteriparg swedical nseent i on. Suitable nmet hods are descrlbed in

many standard Iaboratory nanuals ~such as Davis et

Basj, t hads in. egular lo 1986) ;
ST A0k SOPECTh FPPERBMIHY: Tears, Bifin g1 g°<PRbls; crrorfraeg for the
partlcglgi‘ %lﬁé‘ ad a&gxgﬁmede!a')ﬁ Hﬁé%f &Hmﬁ}y skill 89%he baURhith; w1ﬁRﬁFéer in part on
dman & Lein . In one aspect such ce
how th«ayalbélsnbeasnm datnmpd,aél Ithe limifations of tameasyramest system. For
exam;gaig,pe%atste’g%a%flﬁééarn?\!ﬁglgﬂ tllo%rﬁrrr]l tgxgrﬁ)?fesgagplr&?ué(ggew %H)n S5 pl?acglce in the
art. AJesedtbiely) atsou€ hwitkIrkspeitStotthe Corapcsitions WaR M qammsﬁmus a range
as_descri bed above, with SV40 imortalised nouse (for
of up {02096y Rreferably pprirot%- eteEelerrllyom %)5%Cel |'s may
subsequently be isolated fromsuch ani mal s accordi ng
to well known techniques in the art. In contrast to
prior art transgenic systens, which used the al bum n
pronoter that is only active in the liver and thus
only able to generate hEXAMPYESs, cells from
transgenic ani mal s generated according to the present

i nvent he of a.di.vers ectian different
cel | t 8 ?4%%8%%“1% et I8 @“&‘ﬁ% ﬁhﬁ RISSYY deention and
should RoPBOEIREN AEkhRMmeaARakyPeDE ﬂmqaberaﬁmhﬁ RAY Myt Snaydvariations
neuronal cells. Stemcells isolated fromtransgenic
and egyivalamts that aen encampassed hy thawresant srventien wilpbesosia apparegkto those
| aspects of the present
Skluegﬁs@%taﬁgﬂpﬂ &Wﬁqg@éﬁpﬁe&%ﬁégi’%ﬁgﬁ uri potent, or partially
differentiated. Stemcells nmay be adult sten1ce||s or
enbryonic stemcells. Mre generally, stemcells
enpl oyed may be from a post-enbryoni c devel opnent a
stage e.g. foetal, neonatal, juvenile, or adult. Stem
cells isolated in this manner may be used to generate
speC|f|c types of ceIIs such as hepatocytes and

o o o, o "




characterised as described in nore detail herein above
and in the clains. In addition, MDR is expressed at a
wa@k@nilidsemnt degree in the gastro-intestinal (E/HURE@S1000052

and in the environnent of the bl ood-brain barrier.

Since both the G tract antPthe blood brain barrier

are significant sources of drug transport into the
EXAMPLEod stream the presence of physiologically-relevant

MDR expression |evels inparts an inportant aspect of

t he drug netabolism process to the drug nodel and in

T&blmrismaétsmb' pihbesessidueied dis emultmqnyer Tandomizede devble-blind,

rac r.exa de
placeboagrogpgw LelP Iapvaglreggr glp hex1 R <}o§ava bI e I\/@ ot alpyrommately

240 inphtigaey pai&htsfvml bérsldEcﬁedmnﬁédt cHtdria that igsludeat of the
brain. MR aIso transports drugs fromsomatic cells in
the, |iver t he preferred conbi nati ons

1. Mor Ly RioRab AT Pt Gt SHLL i ot od s fol | ovs.

According to a further aspect of the invention, there
2. Patibits Py G@t SDSOPFNIRAR@H T btpcﬂaqe deorde! {osnﬁnned by the
derived therefromincorporating: (i | east one
adntiniptationns tbeatyeqter@d Elinirgl Frgeryiey @@ba) pete maniqrgpixed episode
n 0
typegﬂglsl éﬂr \%thgﬁt upgs?@ﬁ‘cgt | Sclﬂgg g%@g gn &%s ?ﬁ]&l % &gd@ct disorder,

obséss@siconipalsivedisorOiAarseery divoad ees) and smtgtmcd ahuge are allowed
transporter protein; and whose endogenous equivalent

5 P el S T B e P st o
on Wy thmﬂleanfdmlwmé | SAURSOr it | Srstabiling Sﬂ@@éh?f 'htent, and
incorporating: (i) at |east one human sequence
DismptivelAiggressive Bekaiompt i on factor; and (ii) at |east one
human DNA sequence encodi ng a phase 2
S d i i) I t }
ﬁ'ﬁﬂgshﬁqmebq u$e %eeﬁg ﬁ%’ ggratlgﬁ égﬁee(cs to'rf gﬁgplgrl%qﬂlﬁ trétfient and 2

weeks ¢ff @afety follanadpWisens n)dldiwm thspﬁﬂhZé\tﬁinGd‘lhngethe Scieeniag phase. A
optional |y been annu] | ed. Accordl to g f

[t
no- drugagfgsév@tlt BFrihel v i fdegh Wil pescads P@%aa%u%olﬂé*ﬂn& thaprashout
period, ?Qﬁéﬂﬁ th'c%ﬁHﬁueotb Iﬁ@é‘[ a eéi‘t?iﬂl ﬁldcrftél‘?d' &1l B8 ssigned a randomization

ncorporating: (1) at human DNA sequence
numbereaic Msin@ and rdispeasddptlico nofrespooding (blisjer apackeaf douvirle-blind study

. _human e n 1codi a ase-. 1. . . .
medicali 5h DR 3 1o AN RIS e SPSRGReIBhiS oo

sequence encodi ng a phase-2 drug-netabolising enzyne;
and (iv) at | east one human DNA sequence encodi ng a
drug transporter protein; and whose endogenous
equi val ent genes have optionally been annull ed.
Preferably, these aspects include any one or nore of
the features herei nbefore described. In preferred
enbodi ments of these aspects, one or nore of the hunan
DNA sequences is a partial or conplete genomnc
sequence as descri bed el sewhere herein. According to a
yet further aspect of the invention there is provided
a non-hurman animal, tissue or cells derived therefrom
i ncor porating human DNA sequences encodi ng a PXR and a
CAR transcription factor and at | east one human DNA
sequence encodi ng a phase- 1 drug-netabolising enzyne
and at | east one human DNA sequence encodi ng a phase-2
drug- net abol i si ng enzynme and at | east one hunman DNA
sequence encoding a drug transporter protein, wherein
t he endogenous equi val ent genes in the non-human
animal, tissue or cells have optionally been
annul | ed. According to a yet further aspect of the
invention there is provided a non-human animal, tissue
or cells derived therefrontincorporating (i) a human

DNA sequence en
transcrrptlonfac ; |nﬁ¥§ unaﬂﬁERErsequence
encodi ng the CYP3A4 enzyne and (|||) a hunan DNA

. o, I




transporter proteins are particularly advantageous for
use in assessing, nonitoring or investigating

W@008g€2363 oxi ¢ car ci nogeni ¢ (hyperpl astic) effRCI/EHU2008/000052
Preferably, when said non-human ani mal humani sed for
PPARa al so i ncorporates a I;&Tan DNA sequence encodi ng
the transcription factor P t he human DNA sequence

encodi ng PXR conprises at |east part of intron 6
afigllewingntheo gomplstion hef ﬂumgnksp)@ duble-bland jtepatment or premature

o b s BB A BRSO L BTG o sty

assessﬁmﬁt!d foakh @ﬂdﬂtlbﬁhlbuﬁéekﬁomrﬂl@tthﬁrlﬁn@ﬁ patien{R vallde&divetreatment as
R transcription_factor, human DNA sequence

usual Q&Hbaﬁ@edwewm @Pé@@is%gaé?fd one or nore of: CYP2A9,
t he CYP3Acl uster, the CYP2C-cluster and UGT or the

Dosin@&ﬁlwm er. Particularl y preferred transgenic
n animals, tissues and cells of the invention
have a genotype as specified in the followng Iist.
TAd patichisxmedting the tlegibility ctitgria il dtei randahizedh €1: 1 bty anto one of
hn enous _hon- human ani nal gene, and the prefix "ko"
EPSEPEPSA knock-out of the rel evant endogenous
non- hunan ani mal gene. Unl ess otherw se required by
t (1@ coplaedio, references to genes and genotypes herein
that are in capitals (e g CYP3A4) refer to a hunan
e or gene cluster o [ als 0 a.gen
g SP St brO e téalﬁé‘n dish yla ey rREgZT | Y1 )-thyl}-NN-
dlmetﬁﬁéa%ﬁﬂsﬁscgmh Sy sing dlg,%m%uees not in capitals
refer to a gene or gene cluster in a
non.hunan anlnalax .%. nouse). Transcription Factors
hBatikRts wdPh@RsupplighRithiid@irallh aearag cipsPlRARantainingh RS mg or 3.0

e BcplaF e ar?%‘r”h%rt-‘/b?& ERApRER A N aimethytcarbamoyi-

cycloﬁwga\iﬂﬁ@h droéBY&Rde o3l koCyp2c cl uster; huCYP2D6;
koQIpZd cI uster; hu p2d cI uster; huCYPI AI/1 A2

am(&g bot h CYPIAI and CYP1A2 are humani se
kg‘@yﬂ‘ megigation Wilkeberlispgnisshin bajtst aac ﬁfﬂ?e@b?aé’b wgek. Each card

will cBH%ﬁt Q%&%Hstules B'H#lgg 1 é‘ggﬁ:"ﬁ%‘? of%ﬁlsl%v&l\/%ﬁq%%% fb‘r’%e-r 7 days of

the weel DR} hpxﬂmd@i‘s’l FhelvohDRirAtiatr dfthe blisthORidE; is proviRdkin Table 1. All

study VBRI B SUEUNBIF) RoRRIDS ANMSSS ohbeiie P dosing can be
sw1tcHeBQB%H&m{$‘ﬁeth€r@Qré YRErabaiy 1 M‘tﬁé}ﬁ@q{&;\%"veﬁ%u‘éﬁ Mﬁ?s? allow at

Particularly preferred transgenl c ‘non- hufman” ani nal
least 24i pmpsbetweeh towl dopsashitivedosenivent i on i ncorporate a
conmbi nation of two or nore of the genotypes described
herein, some exanples of which are specified in the
following list, wherein the synbol "/" indicates a
conmbi nati on of rel evant genotypes. Conpl ex CGenotypes
huPXR/ huCAR; koPXR/ huCAR; huPXR/ koCAR;, koPXR/ koCAR,
huPXR/ huCAR/ huAhR/ huPPARa; koPXR/ koCAR/ koAhR/ koPPARa,;
huCypl A cl ust er/ huAhR;, huCYP2C9/ huPXR; koCyp2c
cl ust er/ huPXR; huCYP2D6/ huPXR;
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huCyp2d cl ust er/ huPXR/ huCAR;, huCYP3A4/ huPXR, koCyp3al
1/ huPXR; huCYP3A4/ koCyp3al 1/ huPXR, koCyp3a
W@ RWstiedthuPXR, huMDRl / ndr | a' / huPXR; PCT/HU2008/000052
huVDRI / ndr | b' VhuPXR; huMDR1/ ndr 1a' Vndr 1b' / huPXR;
huPXR/ huCAR/ huMDR 1a/ b; hqu{f\’/ huCAR/ koVMDRI a/ b;
huMRP2/ huPXR; huCYP3A cl uster/ huPXR/ huCAR;
huCYP3A4/ huPXR/ huCAR; huCYP3A4/ koCyp3al |/ huPXR/ huCAR;
huCYPSA cl udtabled kuP®¢-BlinidStiwdyl DiobingRe2itRém u CAR;
huCYP3A cluster/huMDRI /mdrla /7ndrl b
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cl uster/ hu %{iu@r@rﬁlf phgnvD- Biperazi-Lyll-cthyl)-N,N-
[ ZhuUGT/ huvRp2 /dimethylearbamoyheyclghexylamine hydrochloride

cl ust elr / hiPRX® hugAR: DiaydYP2C9/ R®XR huCAR:Day 3 Day 4-21

Rdwi UGT/ [huPXB/thgt CAR; huUGighuMRP2/ BuiXR/ huCAR3 nigu VDRl / nth mg

Roka2/ mdr 1b”/ @uPXR/IhuCAR) and | huMBRz¢ huPXR/ hBiGAR. 3mg
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ahieHs—ti-Sssuestand—cells more cO!ose! I resenble fthe 0
Raw2 i \io sit¥atiod in Himans| Suc® non- human%ani S, 0
Raw 3sues andlcell s may @ncorporat® 2 or| moref 3 or 0
Rawde, |4, orOnore |5 or Grore, |6 or Onore,| 7 or Onore,| 8 or0

nore, 9 or nore, or 10 or nore of the genetic
mani pul ati ons as descri bed herein. Suitable nethods

and targeti vectors for_generating the transgeni
B st Mdé%%’nlalail, Paficals d@gg%_radegmﬁ@reéfoqe_rf@pﬁﬂ% S @aw I of the
blisteﬁfa@k.d@ﬁﬁfa&Q?%e%o%@%@ingfeﬁﬁdﬁo tﬁég ga I geg'(fﬁbﬁs § a8 1iPeesponse

. strategi es are described in the erein and
is not gddguatetand dhdrg aiel noutoleraltibty probleme. G day 2.sthe Basshcapfbetihgreased by

S ific targeting,strategie nd tarqgeting vector -
one T Pufir=CoiE V0V Aed: RBT &) ACPURIE B ACARORG Gnd tolerability
StartirgS®e dhy a@f tHe@send4B e MdreadddUby ohd@apsileidt 4 ahxhemi ¢fe$ capsules

a net hod of introducing into a non-hunan ani mal cell

(Rowsat, 23, Saand Drieppading omithe espensa @ad éplemshilityy Anypdesednereases will be
' [ tabol i smusing a targeting strategy

made @ﬁﬁ?ﬂgﬁgg&sioﬁagégﬁs{g@(s) substantially as descri bed
herein or substantially as depicted in the Figures
hEoléowing landgser increateqrif thidne arenweyn tolemabiity prabdansg the dose can be
transgenic nouse,. tissue or cells derived therefrom

decreas f’?"é’gtﬁ’@‘? S griorlsel by climiatiag 186F 8O o §OT FEAmPIR, Row 4 can

be elim{r@RAGE ﬂféot__;{iaﬁgnt':\@&st N ﬁ?%@@ﬁ@ﬁ&%%m@ SHRhinAERNT fﬁ@?atient was
METHOD F TREATI NG ACUTE MANI A" FI'ELD OF THE | NVENTI ON

on thrdheappules; Row 2 narebe elominatedaf the patiens s ofi two capsules. Any decreases

in e SRR b SRR o 8 sofRLe | e, e
dose dahlbe dNipbedi OB NG| Z AbPRITOREreCars tQ1BRAB NIt Btdbterdd)d However, frequent
phar maceuti cal | (\i acceptabl e salts thereof in the

switchapgwilbeatbeallowed nedi canent for the treatnment of acute
mani a. Furthernore, the present invention relates to

Patie’b%ab&?@;’pent of acute mani a through the
tion of (thio)- carbanoyl cycl ohexane
derivatives, particularly trans-4-

The pdtivnf dvaliiatidn deleidblerio plivevyin) Fablqpzr azi n- 1-yl] -ethyl -N
N- di net hyl car banoyl - cycl ohexyl am ne and
pharmaceutically acceptable salts thereof. BACKGROUND
OF THE | NVENTI ON Bi pol ar disorder in the United States
affects 5.7 mllion adults or about 2.6% of the
popul ati on 18 years of age and ol der in any given year
and has consi derabl e econom c inpact on our society.
In a 1991 study conducted by the US National Institute
of Mental Health, an estinmated annual cost of $45
billion was attributed to bipolar disorder in the
United States alone (Watt R J, Henter L, SCc.
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treated in phases, with each phase presenting its own

set of challenges to the treating physician. Bipolar
worgeeBAa4a6tount s for one in seven psychiatric PCT/HU2008/000052

enmergenci es. Acute mani ¢ and m xed epi sodes are

frequently associated with vere behavi oral,

physi cal, functional, and cognitive disturbances, all

of which can have inportant personal and soci al

consequences. For Tahle 2rdbualyeion Sdhedulear nmani a

constitutes a nedical emer gency reqw ring a hospl t al
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L apbdaiee pedys, m[ ;1 ﬁlag etin ey 1400 day befre fay 4f isic - 1
cr1 tﬁ et atlen will digc mc élett € Temaine the’stu ()ig' Bﬁmtlot;&p
2 f}si‘ gl ST s ﬁmi’dgfgnapd% AL (e,
3 1m oxp@tﬂu ﬁonﬂl’ﬁﬁ3 f@lﬁm@@

Fhadidifn rdtitns to pretrial status or
can be C &(ﬂiin@(ﬁeis hﬁl@latﬁd:-‘tg 0B Hediditioh. @R sl Ao Bow-E Vit il 11 sehdduled.
anti psychotics (eg, ol anzapine, risperidone,

queti api ne, ziprasidone, aripiprazole) have been
aggroved for mania in bipolar disorder. First- and
o fescyiptiensaefi the PEoserlyes thbe perorancd aisaeh Visitareprvided below.
e

V1s1ts% %tah@ Y0 %X%%gmrl&a&?égq@otn i r@%?ﬂr@&fz{ﬂgﬁg’t}éﬁnﬁ%&g%g VeITIt

agltated pati ents whose treatnment also necessitates
ScreetnngViséd§)zat i on. Conpared to conventional agents, the

si de effect profile of atypical anti psychoti CsS is nore

VT%V%%" f(’e%‘&lft@ g}éxﬂuggn 8&%@( @lloﬁ(? uaggg? ].dg Soﬁle%‘le patient’s

eligibilify | fofli dhgolRRsht. Wt pBtieBuresywili Med edVidwedd |v¢iﬁlo$1% patient, and
i ntol erance, and type || diabetes. Because of thi

documentation sefdinfirmied congent-pall thecphtained. a Uponnsigrjng éhfelnf«mmed consent
{ | | nt| O her side
form, g%tfe*ﬂ ; ‘gﬁlconm%i ecﬁé\é@ §$g aﬁ%n%gggr)rrdgﬁt |y avail abl e
treatnment options for acut e mani a in bi polar patients
i nclude trenors, psychonotor slow ng, cognitive
[ npai rment, exacer bati on of agi tati on nephr ot oxi ci ty,
% thyroid fg) on, sex dysfunctl on.

Ciah F%rglcé RO @P%HFY fatrg, ‘éWE’Q% in the
Otpwammcembgqu@amltpmem&mﬁlpnémstm/pol ar di sorder,
Physiealtexeminatior (o tarperfotmdd bynostudy physycia)r r ent | y
AR¥aiviabhignd hanpaaafe, BAGhO Melghe bl Ressry (RUalifd orthostatic

|aﬁBtr§dﬂ uleYiRNiding daRefhiit viugm treat nent (Sachs,
;2“?9 > q{ ggharrraﬁc’:gol , Sé 2/3 %;np 1), S2-8, 2003).

. Ccé&g %ﬂeﬁ? i ecangl [ e &egﬁg?f Coloe

fa%&?ﬁéﬁ“é‘h Pﬁ“& B‘F’d’rg dpe-T 84 & [pregnancy
tesrpﬁg/opgengfplpi pedsntiall) ¢ o the Iack of efficacy of
e Cadlectned sample fdrabn@ntremrc@ﬁhtbnm (fonhpatisntsdaking bthiwh prior to
Screenolggr abl e si de effects, and the increasing
cdltéefmgajr@l@ﬁsaﬁﬁseﬁeﬁm al | y W th use of conbi nati on

CJIRgH for bpac1dhaifeagks limt their applicability
caly &,ont ribute to patient nonconpliance. The

? mtreatnent strategies for
A%‘Wfséermgi Gﬁ'&ﬁ c?&ﬂ%lﬁﬁgt yet established. Mre
Reé’#%@lcil\ﬁ@nt’%éhléﬁﬁmé@tqmat h i mproved side effect profiles
Rexownl pridriand vemwedtanbmedikatinme acute, as wel |l as
. Dédtangné @ashouddigibiligsandduratme patients wi thout the
possi bility of inducing depression or rapid cycling.
U S. Patent Publication No. 2006/ 0229297 di scl oses
(thi o) carbanoyl -cycl ohexane derivatives that are D3
and D2 dopam ne receptor subtype preferring Iigands,
having the fornmula (1): wherein RL, R, X, and n are
as defined therein. Hungarian Patent Application No.
PO700339 discloses salts of trans-4-{2-[4-(2, 3-
di chl or ophenyl ) - pi perazin- 1-yl]-ethyl}
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invention relates to the treatnent of acute mania
through the adm nistration of (thio)- carbanoyl

W@ ywBokasane derivatives of formula (1), partiRCI/HURGNS/000052
trans-4-{2-[4-(2, 3-
di chl or ophenyl ) - pi perazin-1-yl]-ethyl}-N, Ndi nethyl car
banoyl - cycl ohexyl am ne and armaceutically acceptable
salts thereof. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Thewgshesteriod Y apte 4 daysahay Bsreyoiretsfor phtients who are rece1v1ng or are

(thi car banoy| - cycl ohexane deri vatives of formu|
Suspe%tfq ?ﬁo I;awe?lﬁg SrehRcdmEdisations. fiaeHebAY Igf:nod will also be

requiry @Jr;}%ﬁ@nt]g Q’&Lﬂf)ylllave Yk mfé)mfﬁ&y bith %Y(ghgﬁ&kﬁho h@&@békbed Pbsitive for
orma heterocyclic ring wt e adj acent
tetrahydrocangebinalfanmabdidss A 4edaySyashoutspetiodrwill; bearedfiwed for patients who
eonetric is nd/ gr i soners and/ or
have {f R are SrSetoliBne otier HGHRSS nydr ates and/or
sol vates and/ or pol ynorphs thereof in the manufacture
Basele (Wistiey)i cament for the treatnent of acute mania. In
certain enbodi nents, when Rl and/or R2 represent
al kyl, the alkyl noiety. is a substituted or

uhBishusit dtfehe sfﬁf‘@llicéﬁde&’lm’df‘ Staxy BBEr Vagh Lal Thhinchisipayexclusion
cnten?%lﬁtﬁezfegn:twe‘ah %(g i? &h@g&%F?@el? gi'erloaﬁ'ﬁ rctlilgtsﬁfd Saq 'imzatlon
out 6 tarBon atons (partTcul ar
numbeatvaitiche, assignled. sStogyt prooadurgs weilitthér bmrceed:wmdt\htlnﬁle painenimr e
Cl- 6 al koxycarbonyl, aryl (e.g., phenyl) or (C -6

alkox arbo 0 i ns
. EELRO e G L PR S SEHRL BRI, i, e
ra‘l‘\‘é]tlé‘}li?d}‘tq yding prtbpsigticyaluse adj acent nitrogen at om
* Esidblish thatherizediazepaasrhavenotdreen tekan by dheauatienpfor atrlaast § hours
besarb behavidrelhssessmentycl i ¢ or bicyclic ring, which may
o Admhisér Y MRS, 061-9) PositivathNegative Siyadtofne@vald, (PANSS), S.
andMABRITD! €, the heterocyclic ring can be pyrrolidine,
Acﬁhl‘i‘ﬂézﬂﬁﬁs Rl drdid¥eg or nor pholine. In additional
REN é e . S and/or R2 represent al kenyl, the
% é‘t 2Ve 2 to 7 carbon atons and1t03
R"d’(‘)"(}’bp Eéﬁ‘&ge Eftﬁ‘tuonal enbodi ments, when Ri
Resan) enncemitagmeedieptions y| | the aryl noiety may be
Assgdngandronifzation mmbepif thmphtieylt setseligibfleyl critenie- , bi - or
Dikpérey dbubile-dliNd studyigledratioput not linited to, phenyl,
napht hyl, fluorononyl, or anthraquinonyl group (e.g.,
phenyl or naphthyl). The aryl noiety may be
substituted with one or nore C -6 al koxy, trifluoro-C
Visits 3% al koxy, Cl-6al koxycarbonyl, Cl1-6 al kanoyl, aryl,
Cl-6 al kylthl o, hal ogen cyano groups or conbi nations

. A}ses%r\ﬁf% 51 at%g?en %retl nhoqgo rlg%sill'fi Mc?@diﬁ% oﬁﬂ(gs/tzgfc \B?UC) and

gy e@n
y subst [ t ut ed nono-,
ra ‘8 RBEES “11? or
* CqllectBlopd andyzin Qberntory dGSFEIF‘HWE?S’H (hsmato ogy,
fagtngr ey Phemlﬁtl’hd’@ﬁlme FIS @ﬂ%be cottaetes at Wieho mpalyind/ or
Pardrmd3rleab RCGAabYisittéhenlyr yl noi ety therein is as
Adigfiisiedy MRSy €GISS, @nd O@1dny! . Pharmaceutical |y
nﬁl‘?ﬁém aﬁllsh@%"éﬁqgci dipse obtained by reacting

A& aeusqgl g‘eaqlm %H%tl oni'ng as a base with an

C

Aé;‘ﬁ S#X% d{éwgam id to forma salt, for exanple,

cid, sulfuric aC|d phosphori c
R@’é"?"tﬁlo ﬁ@@ﬁ@ﬁ%ﬂ@dlﬁﬁt&ﬁlt«: aci d, canphor sul fonic acid,
Rexond cqncamntdmmﬁllwmnam d, succi ni ¢ aci d, citric aci d,
Céltcnlt uased dolbletblibd s nﬁdicdtiorbdiamiseﬂ aqirelionsavisia(Visit 5, 7
and® ¢hl )furmri c acid, salicylic acid, mandelic acid, and
, [ )y accept able salts al so
Dﬁ%‘?ﬁﬁ@?%@?@?ﬁﬁ]%ﬁ%ﬁﬁgn conmpound functions as
an acid and is reacted with an appropriate base to
form e.g., sodium potassium calcium nmagnesium
amoni um and choline salts. Those skilled in the art
will further recognize that acid addition salts of the
clalned conpounds may be prepared by reactlon of the
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incorporated into the crystalline lattice structure of
t he conpound nol ecul e during the crystallization
WQLrwW8a$2363 For exanpl e, suitable sol vates i ncl uBET/HU2008/000052
hydrates, e.g., nonohydrates, dihydrates,
sesqui hydrates, and hem hy tes. The use of such
solvates is within the scope of the present invention.
Furthernore, the present invention particularly
relates to the use of trans-4-{2-[4-(2, 3-
di chl or ophenyl ) - piperazin-I-yI]-ethyI}-N,N—dinethylcar
cl.ohexyl am ne and pharnaceutically acceptable
thbts)%lngéﬂ"f ﬁg E 'ﬁore particularly to the use of
trans-4-{2- [4 (2,3- dichl orophenyl)-pi perazin- 1-yl]
¢ Physichtydxhmirfablofl (to@leltphditdictyoy study physheaty| ami ne
) A§§¥Qr\9ﬁﬁggﬁé @&nﬂ)eﬁ'atuhe \#@P@Uf@%d)ﬁr@ssﬁfe [EndRAAE SRIatit Yalue], and

radi 1{66[ ta‘t‘iE &R Furt hernmore, the present

. ngctalame?ﬁrgi %E ép: ?%Efﬂeff Tl s g o bR SR TR S
y

gpdgdead ef fective amount of a conpound of
qub;phlﬂp@d nd) urinechempleg dormalinigat laberstasy sletgrmingtions (hematology,
fasgtingrsewins chepristrya nidihaly sis, prskaetim difdt, Srearid) end & BHHEGpneynency test
in Imotkrentod shddibaong patemt@les and/ or pol ynor phs t hereof as
AdiiRisttYMRS| OGI4dirdtGI-Bur t hernore, the present
A Iﬁi\ﬁ%lm Adasaigsa method of treating acute nmania
eﬁl\;fg hille] §§at| ent in need thereof,

Eﬁ ¥ her a eutlcally ef fective amount of
R Vl‘%g ??n ‘21&‘(3 asgvg chl orophenyl ) - pi perazin-1-yl]-eth

Regpid gqnspmitertmrsdicatioparmoy | cycl ohexyl ami ne or a

Cqlleat atharersed daubllerbhmtstpdyaimkedicatidn disfrensesioft previous visit
particularly a therapeutically effective anount of
trans-4-{2-[4-(2, 3-di chl orophenyl)-piperazin-1-yl]-eth
..yl - N- di et hyl car banoyl - cycl ohexyl am ne

pﬁ"”ﬁ@%ﬂﬂi% oride, as active ingredient.The active

i ngredient can normally be adm nistered in a daily

dBsRYE cdchPatienm i§ t€leasad ﬁ@ﬂuihb sﬂﬁl&l aﬂie} atthe condlusismopihe study or
an oral dose between 0.1 and pref erably

upon prematEe terminasionnke qosherrgﬂl ke @rOSSOmr%e‘é And stabigizedhan #1 gppropriate

medlcggorp bs gbbn'n{zlt 6&\4&’58“6 tﬁ‘éJ gu‘%t%?o%;sl‘ “FS(? é?fe{}ia{)pwbﬂﬁs Visits 9

and 10, Willnlpe svheddied fig, albpegleniseippﬂﬂliméte@rfﬁ ad lﬂr@ayd afterah¢ Hstdose of
enbodlnents t.he actlve i ngredi ent dm nistered in

study gyedicatiomt st follgwing qyalpatigns wi pesfosmed)  about 0. 3 my,
about 0.4 ng, about 0.5 ng, about 1 ng, about 1.5

ny,
: g%vg&%t:g;l .h((: gé&:lll?eisgre?%rt, tgg%ﬂ]%re%u%(?ngﬁgﬁ ongljx%tdr%’value)
%6@%? % ? & ngy, about 7 ngy, about 7.5 ny,
* Regg antfpediatigng ny' about 9 my, about 9.5 ny,
about 10 ng, about 10.5 ng, about 11 ng, about 11.5
ng, or about 12 ngy. In yet further enbodi nents, the
A@jhef Sevall@liGM, SR |8 | Q&Jfa{b'rita%eﬁgnéxﬁs aUD%'T%H@tE(\z@' QJ?u only be
ranges betweeh any two ese dosage anbunts.
repeated atthese, visits i thereewhroati abmotmaltfinsligebitaieed atghemloetmecens evaluation

. m ni red.in.a unt fron1about 1.
or if a3 hagal PIPrIRAEPR & CISHEUN Rerearo Y GPHOPTHEIN TP RO anage an
adwﬁﬁq§b9h§kgred in an anmount from about 0.5 ng to about
I'n exenpl ary enbodi ments, the active |ngred|ent
|s adn1n|stered i n an anount of about 0.5 nm,

1 Amyng}inicab dgdings @bfpgnedamo@p ii;lah@ssemlts ner@rﬁagg aéb\élg]lt 10 or at
2
premagunljégn %s%glﬁﬁﬁjg aﬁg oKl oé})lu i {ﬁglur(%g n%r g@éﬁ?ﬁ% nﬁ]&u@ig 1 tlaboratory

9 ng or about 12 ng The desired dose may be
adm ni stered as one or nore daily sub dose(s)
adm ni stered at appropriate tinme intervals throughout
the day, or alternatively, in a single dose, for
exanpl e, for norning or evening adm ni stration. For
exanple the dally dosage nay be d|V|ded |nto one,
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mani a by adm nistering to a patient in need thereof
about 9 ng trans-4-{2-[4-(2, 3-
WeIR@WRI1EH46bhenyl ) - pi perazin- 1-yl]-ethyl} -N  PCI/HU2008/000052

N- di net hyl car banoyl - cycl ohexyl am ne or a

pharmaceutically acceptable,salt thereof. In yet

anot her enbodi nent, the preSent invention relates to a

nmet hod of treating acute manma by admnistering to a
abnormatitiesy twillnbe) deltb wade nesdf thebamtlitbd retpms to pre-study status or can be

trans; 4-{2- 4- 3- . e . .
explaiged i Brlsé H@%ﬂ §d2 {8 Pepaprdicgtion 14 LURHFP ik & Heinpreessarys will
be scHeanmy withyt 5@ B \of edtinvatioh. @ phar naceutical ly

acceptable salt thereof.ln additional enbodi nents, the

active ingredient admnistered is trans-4-{2-[4- (2 3-
Efficacy Measusements| ) - pi per azi n-1 -yl ] -et hyl }-N, N- di met hyl car

banoyl - cycl ohexyl anmi ne hydrochl oride. In one

; ctive ingredient is admnistered in
Brim LB Dhssessin ed daily doses. hi one enbodi nent, the

adm ni stration of the active ingredient provides
Young Mardp Bating Sedle €EEMRS)n t he treat nent of acute mania

associ ated wi th bi pol ar disorder e.g., acute nmani a

Wi r [ L. C f .

OREMRS ot Sl BB B £F el 2Pt 15 2P 1By ap 11-item
scale thagagedsedinafic symphaibaed bhahd pARBAP e peiception HUIIE L HEr condition

standard references are avarlagle t hat  descri be
over feopredione 8t BRurpr apayellngs e phymicipm s nilinisal ahseryaiiangpiusing the
intervie®, PH DS ?raren e\u? BOP HEK eﬂ?ﬁ&&d At g/%n&%? sexual interest,

I nventl on. es o pot’enti ornu ati d
sleep, prretpiah@l; rrainsanduamoumﬁaspnm lafngnage(mnpg}& dlsdndetrheontent disruptive-

book. of Pharmaceujic pients, .Aner.ica
aggreﬁﬁh"é B0 PRFAAEEH R ﬂslﬁht (Eﬁ E}F SEYFrtL f theg ?B"Dmahty is rated on a
ﬁve-pB’H@(MP&Urhh& 1n£x(§® esdald: MecorihgPbahded LiRREPHfs is encouraged.
man and Schwartz, editors) current edition,
Poss1l;jg lgpdrgh e@gbyfrqmﬁ)é@ pO0. [jElnls ecale |will. be a@nmtqcredigby a trained rater with
Rem n s Pharmace al SC|
expertifhap g9 oo B 1o GREHL KBiee TR ot P Bl pade by the same
rater a2 €pproktdiély i saaRdinosads. forms is closely related to
the therapeutic anounts of the conpounds or
conp03|t|ons whi ch are desirable and efficacious for
Secondggy Effica SSGCMEAY application. Suitable dosage forns
include but are not linmted to oral, rectal,
Clmu%k’@l&lia@%ﬁiesszﬂ)z@@é@hg’ @RSy opht hai i c, SU_bCUt aneous,
I ntranusc I ntravenous,” transdermal, spinal,

i ntrathecal, intra- artlcular, intra-arterial,
suibe £2@kHi (ﬂcﬁ, & g bGuncdECREU AgsessmentcMapwad for Psychopharmacology.

S A A L —

ADMFTy-838)atis Qnseventpbmbls€alé Mhat Ahédsurd theioveraflt §9Brify’ 6 the illness in
preferred. To prepare such pharmaceutical dosage

comparisopsto thee severity ofi offjereapiéonts the phisicient b48y obggrvede For patients
r r
dlSCh d e&}NEo LD gggfrl}r?ggié C%ll, g&éf; % g% géﬁgrg'{s be conducterl'l within 24
hours @ﬁbf {oatisdimasgetfrone th hdspi&il VEHi$ ﬁsyssﬁfenf wilhbe ﬂh&@fﬁlﬂﬁa psychtatrist.
the formof preparation desired for admnistration. In
preparing the conmpositions in oral dosage form any of
t he usual pharmaceutical nmedia may be enpl oyed. Thus,
for liquid oral preparations, such as, for exanple,
suspensions, elixirs and solutions, suitable carriers
and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and
the like. For solid oral preparations such as, for
exanpl e, powders, capsules and tablets, suitable .
carriers and additives include starches, sugars,
di l uents, granul ating agents, |ubricants, binders,
di sintegrating agents and the like. Due to their ease
in adnrnrstratron tablets and capsules represent the

. o o




agents to retard crystallization of the sugar, and
agents to increase the solubility of any other
WO pgsa¢l4ent , such as a pol yhydroxy al cohol, f oPCEHERABH00052

gl ycerol or sorbitol. Fornulations suitable for

parenteral adm nistration u%al ly conprise a sterile

aqueous preparation of the tive conmpound, which

preferably is isotonic with the blood of the recipient
Additionad) Effigiey sisséssmientsl sal i ne sol ution). Such

formul ati ons may i ncl ude suspendi ng agents and

Cl’m‘l‘f?g?”@ﬂgk'f’ﬁrfﬂ‘%em @@z}gtg’ﬁ’hlﬁ'?’\ma?e 8eglegryned to target

t he conpound to bl ood conponents or one or nore

OTHéNGlinid4le GlébalingresRidvasHyrdvemphte SEGI-EH (bde, wngt -Gi9s ECDEU
or multi-dose form Parenteral adm nistration

Assesgraensr Marua for Jisyehopharmaspleght Reghotilieri Mdy &S \D@Wrﬁ@r:nt of Health,
Educaﬁgh A{'@rWeﬁh{eeﬂé-‘éZt AN B Rtiod ABNY R § % c&{?ﬁt scale that

htravenous, Intra-arterial, rat
measuresttha ohen@t i Basehiae (s Q) in the mreramse\mmﬂtﬁof illness for the individual

. intra: ol hal i ntraperitoneal), etc., and may
patlenbgr%@%(g]gf@gl ]B"yasrg?ﬁsﬁfgﬁ%ﬁ ﬂfﬁ%ﬁg‘“(text ernal or
i mpl antabl e) or any other suitable neans appropriate
Montéd)nétjjl?‘isg | DESteSTUR Rhfdhg %dl@(MHm ity. Nasal and

t her rrucosal spray formulations (e g. inhal able
forms can conprise purified aqueous sol utions of t

a&he VARBAsrerris Mantgopresy and Asbers, BrgdnPeychisaryi s, éﬁg@ 1979)
N L

past wadeRer Patikntdl areTenbe aned. orAl( ksmatissesding féchiays ofisadieess, Nassitude,
the formof finely divided solid powders nded in

Pessmé‘s‘@a%ﬁqséﬁn’ seigidalityy F‘?ﬁb‘F%f SISAR omypeélée o‘gﬁf‘i‘;’z‘b'éa °89°entra“°n

and la%ﬁyofsﬁﬁetr@sl?l %&ﬁai Qpil"Ee E@)(xied Bn% seviY- pﬁﬁﬁlslcblée\{'rth a score of 0

atom zer, net ere ose I n or the
reflectiing mllsamptums find ar soteabf @dﬂﬂlcn:tlag rsynptomsyes/ n’mmmum seventy This

scale gﬂﬁlﬁ:e 18@?"‘6%\‘?‘5’2 ?%%Seh %%}8‘?%’3% ﬁtgqqélatef%léi)gt%ng? ?nal!hre assessment of the

patlenhgdé@g@w%ﬁ‘tﬁ%m arboxyl i c aci ds. Transder mal
formul ati ons may be prepared by incorporating the

active agent in a thixotropic or gelatinous carrier
Positivgend Negative Syndnoms ScaleedAVS)e. 9., nethyl cel l ul ose or

hydr oxyet hyl cellulose, with the resulting fornulation

t cked e C p t;

pd S LENE RECEEE KAV B bl B R bl 13 2P RP AN 8 @ 30-item
rating\sedle @iat whas spebiffidallgrdevelopéetoadssuse beuhtthapesitwmgrdemhgeMessymptom

formulations qQf this nventl er include
syndrghesyF Qoo 890 SFhieghedizent ie P PR o] Soopes Tatca Based on 2
structﬁ”eh WeRica il {eRr Svithl IRV HtieROaid @%Hrp% r% BGEA - information obtained
di sintegrants, surface active agents, thickeners,
from faotilyj bespitsl, stepﬁf,ezrelthmtrclwbe mlfcmnautSi dgclaiteinax schaed 61 a seven-point
roul at i

th i
(1-7) fRiEhiR s SRovid oo otk cBRRaf dorkalfs RAEERE, a gositive syndrome,
a negdtive 838Rome LA PY&LGoaNS BSmp&ite AR x Cdindgnedl B@fchbﬁdtl@cﬂﬁgy This scale

profile known to one skilled in the art. Hi one
will bm‘g@m;mﬁmed oby tth érapyeég @ﬁperiqnoghmsmhlatnc rater with expertise in the

dlchlor I |pera2|n [ -yl
assessmefl ﬂoﬁpankflzﬁ }hr%P?} %lg?rgarmyl @1)%/0 hrﬁlgxyl am ne or a
pharmaceutical ly accept able salt thereof is
altmsnargicipacd that dre afbiremeadtioned tnreetatdmemtgltrm Wrthitfans-4-{2-[4-(2,3-

tion wth_ on r._nore naI t he uth

dwhloae,&;%f%ﬁ “PIRSFAZH- hy(skgtﬁﬂﬁé‘%ﬂlmeﬁpﬂ bRy ER F amine

accept abl e” nmeans biologically or pharnacologlcally

conpatible for in vivo use in animals or humans, and

preferably nmeans approved by a regul atory agency of

the Federal or a state government or listed in the

U. S. Pharmacopei a or other generally recognized

pharnacopela for use |n anlnals and nor e partlcularly

—r o, T T




how t he value is nmeasured or determned, i.e., the
limtations of the neasurenent system For exanple,
WO 209804246 an mean within 1 or nore than 1 stane@Fr/EU2008/000052
devi ations, per practice in the art. Alternatively,
"about"” with respect to the,gonpositions can nean plus
or mnus a range of up to %9 preferably up to 10%
nore preferably up to 5% EXAMPLES The fol |l ow ng
hydroelxlaﬁg‘t will showe ﬁ@n;ﬁqanﬂ wepnisng vEedivendse ipthesteeatment of acute mania,

i nventi.on and, sho t b nst ued as |i .the .

o2 dsP AR S RRa R PO | Gorobiayhat calRgrel op pafithy Boated with
phcdﬁﬂd equi val ents that are enconpassed by the present

invention will becone apparent to those skilled in the

art upon reading the present disclosure. EXAMPLE 1 This

cilihgi Rfaﬂené inyeytion iy nefete b dineitesdy imscapen®y the spctic embodiments
describ&d ed{nd@&}l b#’?l ﬁgdlgggﬁcﬁﬁb& G ﬁ kl&?’ln addition to those

par a e -group, exi b ose stud of
descrlhﬁ:p rexdimewsl pedhte iappatntett shqsat slellldsds i thé dre feomh ehé efdregoing

descnggo? gng éhegagzlct o e ntg g\l).xir%sn Cgufg n;yéff ﬁ%ar“ogs ﬁ{%pteﬁg%{] to]TSH within the

scope ¢ Q?Mié ypp@ﬁdé‘d' ElRhd. & f5FurthérR8 RN urldetcr H& all GQGés' dr88fproximate,
by the "adm nistration of the Structured C i nical

and areprevidédeior (&CHiplign. acute mani ¢ or i xed epi sode type
with or without psychotic synptons. Conorbid diagnoses
S C dj
db@grg re" & Q(qgéiltl’ S 6%8& %ﬁ%lécgﬁgﬁs ﬁ)%*e%? gr} | publ ll%a (Snge 01é?deabove and

belowabliedibiﬂ)y3nco?pdrateﬂb§? réfeschcdimmbeia entidXy. t ot al score > 20
at Visit 1 and Visit 2 and a score of at |east 4 on
two of the followng YMRS itens: Irritability, Speech,
Content, and Di sruptive/ Aggressive Behavior This study
will be 5 weeks in duration; 3-weeks of double-blind
treatment and 2- weeks of safety foll owup. Patients
will start hospitalization during the screening phase.
A no-drug washout period of up to 4 days will precede
random zation. Follow ng the washout period, patients
who continue to neet all eligibility criteria will be
assigned a randoni zation nunber at Visit 2 and
di spensed the correspondi ng blister pack of
doubl e-bli nd study nedi cation for Wek 1 of
doubl e-blind treatnent. The study design is shown on
Figure 1.Followi ng the conpletion of 3 weeks of
doubl e-blind treatnent or premature discontinuation
during the double-blind phase, patients will be
foll owed up for safety assessnments for an additional 2
weeks. During this period, patients will receive
treatnment as usual (TAU) at the discretion of the
I nvestigator. Dosin2 Reginmen Al patients neeting the
eligibility criteria will be random zed (1:1 ratio)
into one of two treatnment groups: (1) placebo, (1)
3.0 - 12.0 ny
trans-4-{2-[4-(2, 3-di chl orophenyl)-pi perazin-1-yl]-eth
yl }- N, Ndi et hyl car banmoyl - cycl ohexyl am ne
hydrochl ori de. Patients will be supplied with
identically appearing capsules containing 1.5 ng or
3.0 ny, of
trans-4-{2-[4-(2, 3-di chl orophenyl ) -pi perazin-1-yl]-eth
yl }- N, N-di net hyl car banoyl cycl ohexyl am ne hydrochl ori de
or placebo. Al study nedication will be dispensed in
bl i ster packs, one for each week. Each card wl|
contain 40 capsules arranged in 10 colums and 4 rows,
adequate for the 7 days of the week plus 3 extra days.
The configuration of the blister pack is provided in
Table 1. AU study drugs will be adm nistered as a
single daily dose at bedtinme. The dosing can be
switched to norning if there are tolerability
problens homever any smntch must allow at |east 24

' s 1. . o, T I -— 1 A



Visits 8 9 and 10 may be conducted up to 3 days
before or after the scheduled visit. Screening (Visit

W@ 2008142363 ew of i nclusion/exclusion criteria wW¢T/HEH2008/000052
conducted to determine the patient's eligibility for
enrol | ment. Study procedurg% will be reviewed with the
patient, and docunentation % i nformed consent will be
obt ai ned. Upon signing the informed consent form

Claimgati ents will be assigned a unique PID in sequenti al
order. Medical and surgical, neurological, and
psychj,at.ric, histories Obtain pri.or and concom tant.. .

L PRUERPr oo P GOuRR Jmia, comRiRiRg SR SETIBE Jg @ patient in need
Peefedf MR tHYapRuti¢dllY effey$ieCiatbunfSSLSS (thibRbarbarfiey-cyclohexane
(tenmperature, height, weight, blood pressure
( ferivative phfosmplabldt at i ¢ val ue), and radial pul se
(including g osta?La\Yalue) Pef orm 12-1 ead ECG

Col | ect bl gbd ®nd i ne\ sanpl es for clinica

| abor at ory ef m atiqﬁ% ema gy, fasting serum
chem stry, al ysis5(mpr ol ae @A\ ANH TSHR, Fr ee- T4,
b- HCG [ pr ¥ test in wonen o Hd%?m@g

potential]) Collect blood sanple for conCentyati on of
lithium (for patients taking Iithiumprfor tB2
Screening) Collect urine squle for drug screen
Col | ect sanple for bl ood al‘Cohol |evel Conduct SCID
interview Admi nister YMRS, C3-S, and MADRS Revi ew
whereinncl usi on/ excl usion criteria Record prior and
cQncom.t ant di gati gns termn shout eljgibiljt
2 Rl a8t R AR ARG e%léf%eyéﬁpgafla ﬁbyvﬁs&ansda ! ﬁwoe}%yﬁ/ aroyl, or
R, and RO GhetQbcyRAE HARVAMME adihbent BitR¥h MGnPT are
suspected of "having received any prohibited
n¥ds OariSHns. A 3-day washout period will also be
regy'rgg for patients who have been intoxicated with
al'tohBi<or who have tested positive for
and/ort RbinRicdESE iR RADOP StefcoRBMBRGINE ST dRsterdddiery\@sdiéialts and/or

period will be required for patients who have taken or
hydratgs endéersyobvatesdmndfor palymegphsitheseofi | | i cit drugs. Basel i ne

(Visit 2) This visit is to be conducted within 4 days

a i 5i . e MIEY ' i ' ' 4.
2. pEhEhelof koot ink 16 ol 1 ShAMTHE LITL RO SSdflq tans4- 2

t fle(253-diditlorepheayiiipipezadin-o+yl jrethyde+N,N-dimeltey] cassingoydd .
Stu procedures wi ]l the e reviewed with fhe
p%?éml% r\ﬁ?{*wﬁ?r&a@raﬁs@ﬂﬁ@r agluii@ a%é?rgrrﬂlymorphs

bﬁgﬂg.pressure (i ncluding orthostatic value), and
ra F pul se (including orthostatic value) Establish

that benzodi azepi nes have not been taken by the
3. p&h¢ mathoflaccaadingdastairg 1hwhersinith¢ corapouidanfiformaula (1) is trans-4-{2-

a Adm nister .Y ' - Rosi.tive and
e pe el S R (SR I S N TR
BARwheAY Ivninliidlirévhboriddamd@tvhiydéled Sh@6f §oiedtesSardror polymorphs
criteria Review of AEs since the last visit Record
ceredfi t ant nedi cations Assign randomi zati on nunber
if the patient neets eligibility criteria D spense

4, d?H@ %ﬂgh' Dorfint AR £AhERM b ﬁie&ﬁ%eﬁf Jallﬁ%ém amount of a
vital -signs ?te perature, wel ght, 50d pressure
( comnpawdid red fanitiod) atdboutal te)2 mgnd radi al pul se
(including orthostatic value) Collect blood and urine

S | es f,or cl.inical.labarat.or eternj.nati Qns.,.

5. REPmERogdecundes RhindiuRts DRty R yq apqunt of a
WedthphiddCA bl d) A ab¥i0 S nfy. onl y)  Perform 12-1 ead
ECG (at Visit 6 only) Admnister YMRS, Cd-S, and
Cd-I Administer MADRS (at Visits 5 and 7 only)
Adm ni ster PANSS (at Visit 7 only) Adm nister BARS,
Al M5, and SAS Review of AEs since the |ast visit
Record concom tant nedications Collect all unused
doubl e- bl i nd study nedi cati on di spensed at previous
visit (Misit 5, 7 and 8 only) Dispense study

- .




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

in wonmen of childbearing potential Adm nister YMRS,
Cd-I, and CA-S Adm nister MADRS and PANSS

wo\dwBN#zbEr BARS, AIMS, and SAS Revi ew of AESPGI/HU2008/000052

the last visit Record concom tant nedications

Col | ect all unused doubl e- bigvnd study nedi cation

di spensed at previous visit“Visits 9 and 10 Before

each patient is released fromthe study, either at the

c ditel methahacebrdifgptosaion4 whengpothe phempduticallyt effertineatmonnt of a
he or she will be cross-tjtrated and stabilized on an
aﬁwaﬂfpﬁfggmﬁblsi%ﬂuﬁéb%md necessary by the

I nvestigator. Two safety followup visits, Visits 9
anthelfsthod ddcofgngStoedil £@héRin @k | therapdutiohlsy effective amount of a
approximately 7 and 14 days after the | ast dose of

s cerapound if dermudin(D) Sraboplol b ol ng eval uations will be
performed: Assess vital-signs (tenperature, weight,

bl (] [ t.aLi - '

o RS AU 1 P e SN o
mealhpatndaf forivbe(l) svabbuEd mgns, such as | aboratory
assessnments, UDS, and ECG wll only be repeated at

Rt G E0 BB B bl % Shiiora
i B&rﬁﬁ&ﬁx‘didf%ﬂgﬁllé?{f) Riabald 45 pfcessary to appropriately

foll ow up and manage an adverse experience. Any

clinical findings obtained in the final assessnents
peltfeanether] aacording to clamat wherepy thertherapeutiicalboeffectiyaamennt of a

f r gl wdi [inically significant

| gé%?%%gr°33%%§f#%§ﬁsﬁ%§2€"@m [l be followed until the
condition returns to pre-study status or can be
exfileanetholl &sohiingiy daimet eherdint the sherdyeutieall cefiféctine aiount of a
followup nvisit, If one s necessary, wll be
sﬁ?f@ﬂ?ﬂ"gd)f\\f?‘frmﬂﬁlgt? 33’89@ B¥ ternination. Efficacy
Measurenents Primary Efficacy Assessnment Young Mani a
RatHefetRS@ARofdIS)claifes WVERRIH the Gher@pdtical iP&eEtiOt ambunt of a
Br. J. Psychiatry, 133, 429-35, 19785) iIs an 1ll-item
sé@hEOltﬂdatffmé%éb@mm 2 mgnpt ons based on the

patient's perception of his or her condition over the

o . ; th Co i

oSt RRaRReoi R0 a7 ¥ 0t 41 WER ) BipBold it 0
e issadatinidteraddd oné,ntenethsecbrifotrativided dailyt Josesier gy, sexual
interest, sleep, irritability, rate and anmount of

speech,. | .anguage-thought di sorde ont.ent, . .
EE odRatRBess o8 Bt ol g Ehp el acutg mgnia is associated
| Q¥th®ipolar'diorégverity of the abnormality is rated on a
five-point (0-4) or nine-point (0-8) scale; scoring
between |isted points is encouraged. Possible scores

r Ahg methodraceordingao claithilg, wherein the bipolse disgrdenissipelar digorder.
a trained rater with expertise in evaluating manic

pad i S. d ' I VIT A

F A Bl LE5GARETE Halin 1 wh B2 pPORN aBopee IRFoIg) disorder.
Secondary Efficacy Assessnent dinical d obal

| The asthodrasedsdingIto tlairg Cd whreibhthe bipolaB dispaier isazyglothyduiy
EGDEU Assessnent Manual for Psychophar macol ogy.

ROBRIASF| e, Mi: US Departnent of Health, Education, and
Wl fare, 218-22, 1976. Publication ADM 76-338) is a

S Q%8 refRidHccsraRz80 bR bnd BRGMERY- 1 T QvIRY&H abite ARAMAIS hibociated
of the illness in conparison to the severity of other

p aitheaguts manic pidymixsid gpishdes- observed. For patients

di scharged between Day 14 through Day 21, a CA-Sis

r i.re i.thi.n.24. i to

L e B L L A

made by a psychiatrist. Additional Efficacy Assessnents
Cinical dobal Inpressions-Inprovenent (CA-1) The
Cinical dobal Inpressions-Inprovenent (CA-1) (see,
e.g., Quy ECDEU Assessnent Manual for

Psychophar macol ogy. Rockville, Ml: US Departnent of

I e . Azl C PNA N NN A PN~



(1-7) continuum and provides scores in nine clinica

domai ns, including a positive syndronme, a negative
waevdnee3 depression, a conposite index, and BPEREU2008/000052

psychopat hol ogy. This scale will be adm nistered by a

trai ned, experienced psychi?%ric rater with expertise

in the assessnent of patients with bipolar disorder

and schi zophrenia. It is anticipated that the

af orement i oyfed reay”_ﬁ{ reglne with
trans-4-{2 @ N
di chl or opheyyb plpe__ -1 - N-d| thylcar
banoyl - cycl Ohe Ian1ne drochlo
si gni fi can®! sur i sing effectlve s Ntreatnent
of acute mania, e.g., acute mania assocxated
bi pol ar | di sorder, mhen conpared to patients treated
with placebo. The present i@¥ention is not to be
limted in scope by the specific enbodi nents descri bed
wherdl€' € n. I ndeed, various nodifications of the invention
I'n addition to those described herein will becone
aRpane R, ar®eichphidepdridbntBohydiogdnealkil, afkeay, the, cycloalkyl, aroyl, or
faregoi ng descrjption _and the acconpanyi ng figures.
Ry andsfe fOrmoAIRatFrosYGliS At {heedifee HEPECRIBIOn ¢ hi n 1 he
S8oR® §f st he appended clains. It is further to be
understood that all values are approxi mate, and are
pmowﬂdea for description. The entire disclosures of

licatio at ent s and I catl ons, Ite
andlof egp i, HOBER R 5 S B RBP S SRS AT Sreetagndet Sits o
hydrateR ahd8t §o1@4bd drffor p@iy%dfﬁhs thereb¥ #14 th P&ftlctaf &8dcti08amount in the

acute mania conprisi'ng admnistering to a patient 1n

manufasiage efremedicamentifer the dngatiment pfacefefmaniave anount of a
(thlo) car banoyl - cyclohexane derivative of formula(l)

20. ¢ \gﬁ‘eg%c%b %ﬁoacﬁlﬂ aFac%%%{e‘d b{é H{%F {L@%%L%dr offormyp (O is
Riraﬁsnd- {BZ[4f(QI3Fﬂldﬂhﬁ)bBérg¢)jplbe1@zml- lngl] -thi}ﬂl} -l\hIG-(ﬁﬁijel&QEﬁibamoyl-
ni trogen at.om ; and/ o
gS¥rRtexylamiae, o S&Hﬂ ﬁrmforsltyéraé%ﬁ evéffﬁrsglvm Apg/or polymorphs
diggsdgr eoners and/or salts and/or hydrates and/ or
sol vates and/ or pol ynorphs thereof. 2. The nethod
according to claim1, wherein the conpound of fornula

21. ( II)le lse aqcardgngito{ckaim 19 characterized by that the compound of formula (I) is

2 I h -Vl ]+ J-N, [
gy AP oRbsep BB Al etohl- R ety catbamoyt
hw&naﬁ alaaﬁﬂé Rydr8EH1%3d e d A Wy BFat R AnY/HR Dk Sted skﬁf/&qfoly&orphs
he od according to claim1, wherein the conmpound
oﬂ“#%ﬁhula (1) is trans-4-{2-
[ 4- (2 3 di chl or ophenyl ) - pi perazin-1-yl]-ethyl}-N N-di m

| e /
T T
Tﬂferapetlhcalilyaxffeom@h angouno of4 admpsundrofifemiuli (g is about 0.1 to 12 mg.

therapeutically effective anount of a conpound of
nula I .1 s abqut 1to 12

23. SPEﬁ g&lo W@W@P@Feﬁz%ggﬁ%ﬂ‘&ﬁg?ﬁ?%ﬁl& effective
eaﬁeﬁﬁﬂa&%c@mmﬁdeffoﬁnmmqy%u@b5f gmﬂ a (1) is about

The net hod according to claim4 wherein the
therapeutlcally ef fecti ve anount of a conpound of

24. 1 ahws%aqcpmlngtOMmﬂZlclw@mn@nzw byrthat thettherdpenticdiykffegtive
t n IIy ef fective
Gt oS B RGBT 1 TeY Shour 1.5 .

8. The nethod accordlng to cIa|n14 wherein the
therapeutically effective amount of a conpound of
formula (1) is about 3 ng. 9. The nethod according to
claim4 wherein the therapeutically effective anount
of a conpound of fornmula (I) is about 4.5 ng. 10. The
nmet hod according to claim4 wherein the
therapeutically effective anmount of a conpound of
formula (1) is about 6 ng. 11 The nethod accordlng to

Y Y e




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Xis Oor S; nis 1 or 2; and/or geonetric isoners
and/ or stereoisoners and/or di astereoners and/or salts

W@ B042463/dr at es and/ or sol vates and/ or pol ynoP@HEU2008/000052

thereof in a therapeutical effective anmount in the
manufacture of a medi cament,.for the treatment of acute
mani a. 20. The use according to claim 19 characterized
by that the conpound of fornmula (1) is

)
t Thageseac¢arding-to 2lagn @2 shamecteppesiiyy thatthe dhrezanenticalky| effetive
yl - N N.di met hyl amgyl cycl.oh | am ne and/or salts
aﬂ%ﬂ?‘bq’t oiﬁﬁ8?%?%%Hdgﬁrﬁg?nagéﬁ¥%?bé’§§ﬁd’?%r pol ynor phs
thereof. 21. The use according to claim19
Chky ataetordig tbylaifial chhactefipgitintiatthe thetapelificdlly)effestive
trans-4- {2-[4-(2,3-dichl orophenyl)-piperazin- 1-yl]
- gneunt of geamppyis ofyforaayla éﬂb‘y@b@}‘b¥ By | ani ne

hydrochl ori de and/ or hydrates and/or sol vates and/ or

| pphe/ﬁgeraels&df#gqg g@izm 232 harhBRriseoyAhahe itHéQaﬂeEté@a‘PlX/ PfaBtive

of the clai 1 characterized by that 't
t &reounp ofia icompoyndafiffemmily €l) anabont 4.6fm@ conpound of
formula (1) is about 0.1 to 12 ng. 23. The use

ordin Q Clajm har a iz that th .
C P et s 22 ROBCARE B B dihiBbufiGyettective
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