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-1- NK-3 :Receptor in vivo assay Tachykinins are a
famly of small peptides, e.g. Substance P, Neurokinin
A and Neurokinin B, characterized by the shared
presence of a comon C-term nal am dated sequence
Phe-Xaa-d y-Leu-Met-NH2 (SEQ ID. NO 1). Their
bi ol ogi cal effects are nediated through three
di stinct types of receptors e.g. Neurokinin 1 (NK1),
NExBoReceptbr2 iaiNK2yocaassagur oki nin 3 (NK3),
respectively. Tachykinins and their receptors have
been the focus of intense research over the past few
years. Recently, the selective NK3- receptor (NK3-R)
ant agoni st SR142801 (Osanetant) was shown to be active
in a double blind placebo controlled clinical trial
Tach@ohing exshar femils op analbpepgidedvielst SudrstarceyP, Narokinint A gnd
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IR0 G LGP q'cﬂqufn? s et Sl bve
beor thRAGHIsIf entoma Reschioh as&aks pish ewefchBCRecenfly, M8seRctive NK3-
VI VO. r ore I nve tlon royliges .a .
rfesbling b SLQudiomid SRREADE iR BB Byt BTy doute
blied gidtcelro anttadled clticad drigdin sihivgppheenia patmbtsidyledtzer H.Y., Arvanitis
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i'nt erest
ENRBO Rt g ehiaophrezya ﬁﬁa@bﬂpﬁ&cﬁﬁeﬂhﬁ@ém} Peyek il§}:9%5-& 2004).

HJW‘evEf %1?4 ﬂ@&blbgmﬂ AR ofKh reddpt6lih BlAh hA@béHSiour and
ef f ant ago lF‘it of .inter Eﬁt on the | oconotor

SIALIIEAR Nt FOEEF 1B ACHLIR A Rt orpsteprthe effect
off NIKA-R on pi@bency of the antagonist. The term"in vivo
pot ency” as used herein refers to the capacity of a

onpou in this _case 3-R a oni.st
R e Bt et oo HuaRT AR Rar e fydR oy BHERy ofa
NK3 receptor antagonist comprising:
a) treating a non-human animal with the NK3-R antagonist of interest,
b) treating the non-human animal with a NK3-R agonist,

¢) measuring the locomotor activity of the treated non-human animal and,

d) correlating the effect of the antagonist of interest on the locomotor activity of the

treated non-human animal with the in vivo potency of the antagonist.

+ The term "in vivo potency” as used herein refers to the capacity of a compound, in this

case a NK3-R antagonist, to produce the desired effect in a non-human animal, thereby
attenuating the effect of NK3 or an NK3-R agonist to the NK3-R is the desired effect.

The term "NK3-R antagonist” or "antagonist"” as used herein, refers to a compound
capable of attenuating the effect of NK3 or an NK3-R agonist to the NK3-R.

The term "NK3-R agonist" or "agonist" as used herein refers to a compound capable of

stimulating the Neurokinin 3 receptor.
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attenuating the effect of NK3 or an NK3-R agonist to
the NK3-R is the desired effect. The term "NK3-R
antagoni st” or "antagoni st" as used herein, refers to
a conmpound 25 capable of attenwating the effect of NK3
or an NK3-R agonist to the NK3-R The term "NK3-R
agoni st" or "agonist" as used herein refers to a
compound capabl e of stimulating the Neurokinin 3

e 3 .anta t be ad d t
a0 HERFaH TR HEEEg I (BHEOT SETER ST GHUBP AP chterl or
Padeiites) roufs] indindgglbut nﬁﬂtmited‘rtot(&dl ddeniaisahtion (such as oral gavage,
sggmj%qai Igtnllsgtﬁltl 5 oF pec rm 1st9a%1otn? %tﬁ}e lf’lbc!lﬂ&g‘g ﬁito the blood

rec m nl's
sthiermducp ds mtutoamh@lsmrwda-srtsml@émuélsfm@tmﬁsorl Vﬁrlpa&/meméral routes
(QﬁcH eﬂtlﬁ ﬁ%éaﬂnd%?%%h&éoﬁ@%t&@s) sucRhs H@aHRYSular), respiratory-

parenter routes as |ntraper|tonea nd
reinEgagon viane scroselnandsadminisaitiar underihe skin (ie. transdermal,

tFRIREALRE Yr ae%ﬂe@ﬁmapwm ko Rﬁl éﬂnﬁnﬁ&aﬂ@rﬁ @ﬁ@k foramdated
adm ni atratl on und Skl n

PEfBHES: Sprered oanetad inigadtigar ¢ té%ﬂft%%ﬂ“&%ﬂs the oral

(&dmaﬂtrﬁﬁlﬁt&liticﬁibr&he irfepéiotoned] {1/ ddnt eispariord Podferably, the antagonist
ref.er,red formof adm nistration of the

13&4%%%?%{1'0}%231%}%(1%%& 10 (PO adninistration or the

~intraperitoneal (IP) admnistration, Preferably, the

Thetaatpgonist is timscaily pilmimgstered dome tanepringlte thipiseting [ dhe activity of
tﬁ@ﬁ@z%%ﬂhﬁﬁl anﬁnsly'?ﬁecl ahdch o@gmeraeﬁgﬂs‘%ﬁ {1ROfBe b 'cﬂﬁp@ﬁh&’ﬁeeds for

eact|V|ty t he nonPl
ahpREPD a0 @W th¢ blgoged ra@&@ﬁagr 8¥effff iy« thaniggonist is

CHTRRUAG (B8RESof-BlimaA RERAALE O 28Mehik@edlyedsre eheteb e,
bl ood-brain barrier. Preferably, the antagonist is 15

BTGP FLEGS? LA e Mo e Ll 15 8 240, iy
tha ygcﬁ@mﬁﬂ ISII(?:OfarHobt}ithempodeI)l b3 aspaﬁelpl@hpnﬁalelﬁ)éfl‘&blhqthyl -L-
H&eflglalg%{rlg% leg (1) -L- meﬂ1|13n1Eana11d§ S(SEanrl?l)(/iF The ﬁ%mu?t ar?agfnyl

teydd-tio-the non- human ammal by m]ectlon into the braln of the animal. More

P? %@f&élﬁlgﬂ{g}gb%ﬁg Yﬂél;ted RHEYhe ([lr)r rHEztemeﬁﬁidk@ MEfe preferably, the

nlstma amnlste ed to th
agonistis rier techintrthe Bird Hjeétf aanirisles! thengsy Bpmap pnjpal The

28BhidBk typMAll administered at a single dose shortly prior to the testing of the activity
of the non-human animal. For the injection of the NK3-receptor agonist into the brain,
the non-human animal usually is anaestesized. Preferably, the testing starts right after the
non-human animal has awaken, which may be 1 to 4 minutes after the administration of
the NK3-R agonist.

The locomotor activity of the non-human includes but is not limited to walking, running,
swimming or stereotypic activity such as e.g. grooming, licking or rearing. Preferably, the
locomotor activity is measured by determining the distance covered by the non-human

animal.

The non-human anjmal may be any animal excluding human. Preferably, the non-
human animal is a rodent, more preferably a gerbil or a mouse. The most preferred non-
human animal is a Mongolian gerbil (meriones unguiculates). The non-human animal

may also be a non-human animal transgenic for the human NK3-receptor or the gerbil

NK3-receptor.
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20 preferably, the agonist is injected into one or
nore ventricles. Mire preferably, the agonist is
injected into the third (ventral) ventricle of the
non- human ani mal . The agonistzis typically
adm ni stered at a single dose shortly prior to the

Itlgv?iﬁ$ génetrﬂ% (ﬁ%ﬂb\éﬂ tt15[1s iRknfidle ﬂﬁ@dﬂhﬁ%'ﬂe@ﬁhé’@éﬁer B@ferstood
tion of receptor q?(gidl i.nto the

iy T fepence fon e ﬁﬁwﬁﬁﬁﬁwp% WhiFh trsdad! FeiR SUSTEEPF S,
iPuefLiaknyy arldhee hesihtended totid lniting ibhlead sthervittapedfied, in

non- human .a has .awaken, which may be 1 to 4
‘?ﬂnﬁﬁ‘it’é?‘%ff}{@lﬁ% BEAEHESt rati on of the NK3-R
agoni st. The | oconotor activity of the non-human

includes but is not limted to wal king, running,
SW mm ng or stereotypic activity such as e.g.

$¥%%%Lng, licking or rearing. Preferably, the
tot or activity is measured by deternining the

di stance covered by the non 30 anj mal
Figwre A shayis :agﬁagmcalrpé%@tagﬁ? oga] E&qon&@e{ % r@fﬁgﬁby increasing

cPds@sf@wJ@i Yarbbkie 1 R0 pr P Ve oRddpAret] anhan;rmdleﬂm nahd-1-
The preferred

ﬁ%gﬁﬂﬁﬁﬁqg&1Eﬁ%hth§HWEﬁ8%5&§A ﬁ@kﬁﬁ?ﬁ(nerlones

ungui cul ates). The non-human animal my al so be a

Pt - (Bninned mthtiplesgermaciséotest) MersimuehirldNK3- r ecept or
or the gerbil 35 NK3-receptor. -3- Having now
general ly described this invention, the same wl |l
becone better understood by reference to the specific

| whi ch | uded _h f f
Reweduhats SaaBhiey FapaniFien polecAE PO e b BN hoentagh-3- (3.4
c%igl?lls%%ai IR B Wi Se@i dBBRIp bphyeld - phenquop@eﬁamgm -Nvinbdthjlhetamide (10
GPAgRY K bt T BB TSI SEORBUBFORE S o fylinecarboxamide

(10 8@ choflyy, IMahd dsmagyl-2-phenyl-N-[(1S)-1-phenylpropyl]-4-
quinolinecarboxamide (10 or 30 mg/kg, IP) on locomotor activity induced by N-(3-
carboxy-1-oxopropyl)-L-0i-aspartyl-L-phenylalanyl-N-methyl-L-phenylalanylglycyl-L-

leucyl-L-methioninamide.

# = p<0.05, ### = p<0.001{un-paired T-test} versus senktide.
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doses of N-(3-carboxy-1-oxopropyl)-L-a-aspartyl

- L- phenyl al anyl - N- net hyl -

phenyl al anyl gl ycyl - L-1 eucyl - L- met hi oni nam de

(=senktide). 10 *** = p<0.001_4Dunnet nultiple

conpari son test) versus vehicle. Figure 2 shows a
2R cal presentation of the effect

0 -[3-[(3R) - (1- benzoyl - 3 (3, 4-

Syt Rl abob e bR AN o
ﬁaﬁMﬁétﬁi(ﬂsZnsl&lﬂreﬁtyﬂsdﬂﬂésé ﬂpﬁier\&rs@ﬁﬁity’[eﬁr opyl ] - 4- qui nol i ne
carboxam de 15 (10 or 30 ng/kg, IP) and

3- net hyl - 2- phenyl -N-[ (i S) - 1- phenyl propyl ] -4

qui nol i necar boxam de (10 or 30 ng/kg, IP) on | oconotor

activity induced by N (3- carboxy- | -oxopropyl)
NMKHMEgpé&ﬁghOi&phenylalanyl N- et hyl - L- phenyl al anyl g
ycyl -L- leucyl -L-nethioni nam de. # = p<0.05, ### =

'gﬁﬁhﬁggifﬂbdﬁggred T-test) versus senktide. 20 -4-

Exanpl e Comrercially avail abl e reagents referred to in

T SN G R BT TR RN

| %&e%ﬁd]&ﬂéghlﬁglbmleal andoheusiuagl. Mattels etk }ﬁcersadi four per cage for

%Pgi%ﬂlﬁia?qﬁ])f %Hgg) ﬁ,eye I O| Iérv%?%ar 944 qaﬂb@?@'ﬂf&&&f Fhe gerbils
Hud-adCpitwen ecces ¢a taPGEQTbJ dn;l kﬂedél‘/hmdibegomé argepbhe anigel quarters

8k m zi‘xlﬁ)lﬁ{n%é' EBAt }Io%’([)i hiQday Qﬁﬂ ﬁgﬁt@ns&vﬁﬂt BY.m. and with both

arriva ora y [ofo) gerbils 10 ha

fadlpbrablime A1-33 é@g@dth@mlém (R & gmaulrtﬁé Péh‘@wurﬁwwmé’nguded
th@f8sht p l_Ha?e @f"fh!’g( ht ARk E}%[es All\ﬁ?éc%d@i%b Bésatiberh @8 radeived prior
ar

A T e,

ddberefofo fe@gll aidddcal Mghlah@ﬁi iThe exyRsincamncvet eskried out in an animal
colony supervised by the veterinary staff of Hoffmann-La Roche Ltd.

Compounds
Angonist:

»  N-(3-carboxy-1-oxopropyl) -L-0-aspartyl-L-phenylalanyl-N-methyl-L-
phenylalanylglycyl-L-leucyl-L-methioninamide (Senktide)

Antagonists:

o N-[1-[3-[(3R)~( 1-benzoyl-3-(3,4-dichlorophenyl}-3-piperidinyl | propyl]-4-phenyl-4-
piperidinyl}-N-methyl-acetamide (SR142801)

e 3-methyl-2-phenyl-N-[(1S)-1-phenylpropyl]-4-quinolinecarboxamide (SB 222200)

e 3-hydroxy-2-phenyl-N-[(1S)-1-phenjlpropyl]-4-quinolinecarboxamide (Talnetant)
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during the light phase of the light-dark cycle. Al
procedures descri bed here received prior approval
fromthe City of Basel Cantonal Animal Protection
Committee based on 15 adherence_to federal and |oca
regul ati ons. The experinents were carried out in an

E%?%@ﬁqnggkg_y supervi sed by the veterinary staff of
mann- La oche Ltd. Conmpounds Angonist: 20

ﬁ%tq?@h?sgsx%er!e b?e)f)gpeﬁqgl%edlatel? p?igp ‘?orlgy l(\_reITnéfQ i g%lﬁveen %O/ saline).
‘Phemd@hany bdsyeits kerk edeytistbred €P bt BO| Banindte 240min prior to

enk An 0
%@iﬁ%%wfs EEABIR Jsozoain il e and farse S0 G
allqdbtsyinhbuﬂ:pyhﬂrrecit yodsenmen-bA-di@ bt mtracerebroventncular (ic.v, I V)
lgkpgrldlnyl] N- et hyl - acet am de (SR142801)

155 ?%yl 2- phenyl -N-[ (1S) - | - phenyl propyl ] - 4- qU|noI|nec
ar boxam de (SB 222200)

3- hydr oxy- 2- phenyl -N-[ (I S) - 1- phenyl propyl ] - 4- qui nol i ne
carboxam de (Tal netant) 5- Preparation of drugs The

RRIRGSNH Sk B dRERINBEGHotormabiekatbily i or to use
(vehi cl e 0. 3% ween- 80/saI|ne) The ant agoni stic

GHPr 7% ptiePg DR ROl el g o 1 Sl e

emosﬁd&hdlSleﬁldldmdt)@ﬂ @ridnrimbipslhw@s RoGpisianedsingd thytbirg (ventral)

broven cualar
hragibi THegncispn venibsedersingiudipduivg gqsbﬂSamrﬁ \Pilqc?d jnfo perspex

%’ & PecGRE ?bf &eﬂ@i{%ﬁuﬂg agrk Qﬁa 'tl?e%%lz@éd it 2 Bl 26r Q:ftmty boxes
1 SO xt

urane sca
CASeUSSER R THED; BEAL ASTIT e T Fepiec QP FESELR a4 period of
aghthkke third (ventral) ventrlcle (icv) via a cuffed

25G needl e vertically inserted to a depth of 4.5mm

bel ow

' veﬁ%ri% QS"E \na%&ff%gl ZtSGVl\@%dl :vé[r%@al.gfym%ﬁ b a depeth of 4. 5mrn below

Statistical analysis

Data were analysed using 2 One way anova followed by Dunnet multiple comparison test

or t-test (one-tailed) where appropriate (Statistica, Statsoft).

Results

Senktide (0.01, 0.03 or 0.1 nM/5p, ICV) induced a significant increase total distance
traveled at a dose of 0.1 nM/5pL (ICV; Fig. 1).

SR142801 (10 or 30 mg/kg IP, 30min pre-treatment time) significantly reduced senktide
(0.1nM/5pL, ICV)-induced locomotor activity at a dose of 30 mg/kg (Fig. 2).

Talnetant (10 or 30 mg/ke IP, 30min pre-treatment time) significantly reduced senktide
(0.1nM/5pL, ICV}-induced locomotor activity at a dose of 30 mg/kg (Fig. 2). '

$B222200 (10 or 30 mg/kg IP, 30min pre-treatment time) significantly reduced senktide

-(0.1nM/5pL, ICV)-induced locomotor activity at a dose of 30 mg/kg (Fig. 2).




bregma. The incision was closed using a clip suture
and gerbils were placed into Perspex boxes on
recovery of their righting reflex and then placed into
| ocombtor activity boxes (Accgiscan instruments, USA).
Activity was then neasured automatically for a period
of 15 90 mnutes. Statistical analysis Data were

anal ysed using a One way anova foll owed by Dunnet

tiple conpari son test or t-test (.one-tailed), where
%k?%ﬂﬁﬁf% SRS IEEesedP ORIt oG el BY rans of
toei Ristatiee {rvelel, ovlr HPertyd 61.90 nniblites fdlloMing thd GC¥dn@ction. This effect

significant ingcr total distance .tr
G5B se GETRRS elsPbRr bl MERch s ST R0 SFatdant and
SBILR201 Phesd datianngicee thae sanfreide-indure] losomgotdriactntyl iy  selective NK3
s ' (0. 5 - |

B e SRR AT an B MO bner v PGB
aoitag0olskfg/ kg | P, 30m n pre-treatnent tine)

significantly reduced senktide (O 1nM 54L,

| CV)-induced | oconptor activity at a dose of 30 ny/kg
(Fig. 2). SB222200 (10 or 30 ng/kg IP, 30mn
pre-treatnment tine) significantly reduced senktide
(0.1nM 5L, ICV)-induced | oconotor activity at a dose

of 30 ng/kg (Fig. 2). -6- Senktide induced a
significant increase in |loconotor activity as measured
by means of total distance traveled over a period of
90 mnutes followng the ICV injection. This effect

was i nhibited by selective NK3 receptor antagonists
such as SR142801, Tal netant and 5 SB222200. These data
i ndi cate that senktide-induced | oconptor activity is a
sel ective NK3 receptor nediated effect and can be
used to assess in vivo potency of NK3 receptor

ant agoni st s. '
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-7- Cainms 1. An nethod of assessing the in vivo
potency of a NK3 receptor antagonist conprising: a)
treating a non-hunman animal with the NK3 receptor
antagoni st of interest, 5 b)_treating the non-human
animal with a NK3 receptor agonist, c) neasuring the
| oconotor activity of the trgahgd non-human ani mal
and, d) correlating the effect of the antagoni st of

| nterest on, the | oconotor, actjvit f the treated.
hon- ﬁ?&#ﬂ%ﬁf%aaessm& e phEve HOR?PG/YO‘Y%S[F%%E%FCHPT gpfagonist
am@goid:st. 2. The net hod according to claiml,
wherein the NK3-R agonist is N (3-carboxy-1- |o

opropyl ) - L-a- aspartyl -l - -L-phen
ONSPEREY phooy Rt PGy a R R B R s fi Bl Bl
met hod according to claim1 or 2, wherein the agoni st
b)stréatipg cheatbn-heoan heingl aith 2 K3 rdseptabpednisian ani mal .
4. The method according to claim1 or 2, wherein the

%gﬁ&sﬁﬂing the | GUoBEIE0adRIP oPME trRhted ABn HRGAnVARTE] £1d8S -
. The nethod according to claim1l or 2, wherein the

- ReieRink s e pilog i G iRy cpORE Ry Blerp e the

tetaadd monkhiudab aninhit methrthe evinopetenyesf themitagdnists a
rodent. 20 7. The nethod according to any one of the

£ | ai "fpf‘e dethBd gcco%ﬁg % Haitnl? i, Wil WAGK 3 ﬂ{‘églﬁ'ist kSN R3-carboxy-1-
ger bi'l” or a nouse.°~r~s - 1- :
oxopropyl)-L-c-aspartyl-L-phenylalanyl-N-methyl-L-phenylalanylglycyl-L-leucyl-L-

‘methioninamide.

3. The method according to claim 1 or 2, wherein the agonist is injected into the brain

of the non-human animal.

4.  The method according to claim 1 or 2, wherein the agonist is injected into one or

more ventricles.

5.  The method according to claim 1 or 2, wherein the agonist is injected into the third

(ventral) ventricle,

6.  The method according to any one of the claims 1 to 5, wherein the non-human

- animal is a rodent.

7. The method according to any one of the claims 1 to 5, wherein the non-human

animal is a gerbil or a mouse.

%
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SEQUENCE LI STING <110> F. Hof fmann-La Roche AG 5
<120> NK-3 Receptor in vivo assay <130> 23222 <160> 1
10 <170> Patentln version 3.3 <210> 1 <211> 5 15
<212> PRT <213> unknown <220§ <223> Descri ption of
artifical sequence: Consensus sequence 20 <220>

<221> UNSURE <222> (éaumﬁéa §€23> Xaa can be any

: I
- naturally occurring amno acf%§~<400> 1 Phe xaa Ay

4160> Vet. HBTminb-1L.a Roche AG
<120> NK-3 Receptor in vivo assay
<130> 23222

<160> 1

<170> PatentIn version 3.3

<210> 1

<211> 5

<212> PRT

<213> uUnknown

<220> :
<223> Description of artifical seguence: Consensus Sequence

<220>

<221> UNSURE
<222> (2)..(2) . . .
<223> Xaa can be any naturally occurring amino acid

S <400> 1

Phe Xaa Gly Leu get
1




