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OPI ORPHI N FOR USE AS A PSYCHOSTI MULANT AGENT The

present invention relates to peptides derived from
wheosans@BRLP (Basic Proline-rich Lacrinmal Prot ePEi)/EP2009/056390

protein coded by the Prol1l gene, notably opiorphin,

for use as psychostinmul anti ng agents. The invention

o 0. BAORRI, OB 5 AL EHEYATB YDyl gpgr ™

psychotropi ¢ substances consi dered as psychic
stimul ants, which accelerate the activity of the
ner Vbepresantenvemionseiates & pephidesrderived from buatan BPLP (Basic
I I -hejn ording to.the,classjfigatjon_ of
Profseilt HoEEBE L 2o Bit Péaa BRTherall e anipiy opiorphin,
for%b@@ﬁéymb%blﬁﬂgta@eﬂ% AteYinGOMIIN S80 NEIRBRcEREI LB of such
such as the sti nmulants of al ertness (an1phetan1|nes)

pegme%f@ppmm 3 pyyesimaantesugas wel | as vari ous

SRR, A8 e BT Qb5 Bt bovone

stirharants, anhueld actelepsie Hhenpitivity ofrthe uwrmysgstbana@d @tipjulate the
nar col epsy, obesity, attention deficit and/or

mogyplier @ndvivel-bemge MAqcarding tgHsesIpsaiicaliopuplspgchotropic agents
es%bﬁé’r{éber ’ar%el%é‘rﬂ%ro m}fég %ﬂn@%t é@gé‘rnotably comprise

I sease er, psychosti s are o
noasasrajeatexs WSlIld)lh sk ¢hses ehfldend s safc bl et ndsge(aiapdigtamines),
RS e Bar R et o CHS TS s ST 09 s khat anc
Caﬂp@ﬁé_hostl mul ants which have limted and/or m nim zed
adverse effects. A gene regul ated by androgens, mainly
expPeycubtinulants acibyesiihoblatiag ngurataasmissien. pThEJt aneeused for
neglecEy Aoy RS LS Yancd ch3Beas By, bhgall Atenton
defitlt @nd&st hAfBractivity irdenkdepdasbdessive- w@wéﬁ@rdusbhﬁers (OCD),

"submandi bul ar rati protein® (SMRL ) i's precursor
depresgioaamadia ang birplat dife®$e.-basi ¢ sites, giving rise to

EU: ﬁS&v%‘i/éP @‘#Eﬁbét@@ Eﬂ?gar%gﬁ%rq %%gé&%&eﬁth \eﬁt’gg@kse effects such

as debebﬁeﬁdy?dolbl‘éﬁcet hemw@idrd@ft@l@ddo@ih witttdra@eRandfanxiety. There
uence QHNPR (SEQ I D NO called sialorphin, is a
thqqg B %gge&qgfg,r pgychqﬁtlérﬂlggmsdwalph have limited and/or mlnlmlzed

adverse effects.

A gene regulated by androgens, mainly expressed in the submandibular
gland and the prostate of adult rats, was identified in 1988 (Rosinski-Chupin et al.
Proc. Natl. Acad. Sci. USA 1988; 85(22):8553-7; EP 0 394 424). This gene codes
for a precursor, the “submandibular rats protein” (SMR1). This precursor is cleaved
in vivo at multibasic sites, giving rise to three structurally close peptides (Rougeot
et al., Eur. J. Biochem. 1994; 219(3):765-73).

It was established that the peptide derived from SMR1 of sequence QHNPR
(SEQ ID NO: 6), called sialorphin, is a hormonal messenger of intercellular
communication. Therefore, sialorphin is an exocrine and endocrine hormonal
peptide, the expression of which is regulated by androgens and the secretion
caused under an environmental stress mediated by adrenergic signals (Rougeot et
al.,, Am. J. Physiol. 1997; 273(4 Pt2):R1309-20).
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conmuni cation. Therefore, sialorphin is an exocrine

and endocri ne hornonal peptide, the expression of
wawbioehsaoso r equl at ed by androgens and the secr eRCTRP2009/056390

caused under an environnmental stress nedi ated by

adrenergi c signals (Rougeot 8t al., Am J. Physiol.

199 73 4 309-20). The fact that | i
2 The Fadlufal Halasohi s eciten Tarsaneniaim & oy rak@enial stress
in é‘@’l&!'t dé]@ rétd Pe{dstd &t h pét'ﬁ%sfbyﬂ%ttfﬂﬁ%' Septifd rﬁdv Slay a role in the

pept i a aroelnthelnteratlon
mtepgryit;omoaﬁgh}ts:{blogml Bt dehavioralsigrads selawdailoereptoﬂuctlon The role

e B S L Bek P LB S SV R By i o
ha@é‘@M‘@wﬁ inﬁét siblahsHiRhaR thaTapbBilisaeeiblbulatingftherdklatberavior of
t he sexual behavior of nmale rat's depending on the

madevetodapandindhaskiemaronmeeatal1ackgapupdt Biternational Patent

ARRE oGS B Q0 ag il dgtet ilafnstBndirogpcts of SR1 for

tregterigrHenta | andi srasetevsoral msbm@mgndaéml seduabdiderders.
Further, it was discovered that the SMR1L maturation

pr oﬁH@h@r,r'EW@érﬁ'%o‘é%égltf‘?'t:”lﬁ PART matyeatipryRARJUdajrgecognize
oo A ESBR BOUIPUBRE SohesCOBREng i P e fon o

minkrats. iimtesndtional Ratapepplicatise VOO IBVEL1 dthtesaibesnthe therapeutic
r for treat re t di
usS L SHTRT avdturate bl ERatlia OF piRvRERas issassgeRsociated

wifita @bequiflstn dtiherefea. Sci . USA 2003 100(1
% 54) have denonstrated that the surface

r echugeoit ot wihi Emosi Niatr Pigian SeilNdSA R00BY H0DE! 4)%4\1&54) have
endope a r|I S|n
defPRgRER— oL el ice SRt Pior R wPich & iomeih binds iy VI s the NEP
en@kbwéptm@@l(m@lpnmiragmw 2af1 INEPuieéd, Wi wars pravesdethar Sialorphin is
sialorphin is the first phy SIO|%?IC&| |nh|b|tor of NEP

a ligardgngia ﬂlassseolpglqaée@tag@@rstpaé#ﬁ apladty: Ahatatarg, §|alorph|n is the

RO G B AR 951 20t o P30 Wit i

map@hals (Etwrr@;mnPé‘mmppﬂwiomIPMOm &P01) ard tiE@isplayed a potent
descri bes the human functional honol og of sial orphin.
an@ﬁﬁ%'cﬁéﬁ%t Hbratgfo%eé?q%%'@ SEQ ID NO 2, is called

opi e[RYY ﬁé‘éﬂc}f??ﬁ 1 577 '3‘2b°dés'&ﬁ5§s t5e/ R , functional

that It corres onggtoa r agnent maturation o he
hoBi@ngprf(stlahompbfn squsepmﬁlc@EQﬂs&q\l(enc& .SHQe BPNP: 2 is called

oo BN, B Eads T TS ol S Gl

fragment of maturation of the BPLP protein of sequence SEQ ID NO: 5. The BPLP
protein is also called “Basic Proline-rich Lacrimal Protein”, “Proline-rich protein 1”

|? corresponds to a

or “PRL1” and is coded by the human gene Prol1. It was shown that opiorphin
inhibits degradation of the physiological NEP and APN substrates, i.e. the
substance P and the methionine enkephalin. European Patent Application
EP 1 577 320 indicates that opiorphin has analgesic properties and that it may
notably be used for treating or preventing pain.

The analgesic effect of opiorphin was confirmed subsequently by Rougeot
and Messaoudi (Med. Sci. (Paris) 2007; 23(1):37-9). It was also shown that this
analgesic effect is not accompanied by an anti-peristaltic effect, unlike what occurs
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or "PRL1 " and is coded by the human gene Prol 1. It

was shown that opiorphin inhibits degradation of the
w@bkoositsloagyi cal NEP and APN substrates, i.e. thBCTI/EP2009/056390

substance P and the nethioni ne enkephalin. European

Pat ent Appl ication EP 1 577 320 indicates that

i or phin an esic properties and that it m
with B S eI B e Tps CRBVBRy @@n@fa@%@rﬂﬁeﬁg U 19 ROWr{RouUgeot C,
Prgﬁkﬁé(ﬁﬁ LsCofetfhfee@‘l‘ |ﬁferﬁ§ﬂ.c9{d@hp s{yﬂﬁﬁdsﬁwﬁ% Wilce (Editor) on

ent y Rougeot and ssao di
bel(laﬂﬁof’@)e &mﬂmllanﬁaptwefﬁomty, PO00MWas al so shown that
t hi s,_anal ffec t acconpani ed an..
ant ThBaPVERIpes Foubribund it REFRRRMYS: artafihin not only has
anaBesial nﬁrdfdéﬁ@‘é‘s | spdthealgBsta pq}%‘?bﬁ@étlrﬁlﬁl@hge@f@cﬂs%r‘tfrﬁér this
to noﬂ‘@ﬁ Rougeot C, Proceedi ngs of the 4t
psyahoski arﬁr%ffeqbefpnptj@smw Wwith any W\YQfée (et of fheppamnesia,

se&ﬁ% fhg?)g #}R/l uér]cgc! {:ﬁtg% Fﬁ%.'l’-qﬁalgﬁngﬁ5¥ fggt%) ?ﬁ ttW%e r%algesm

I nvernit ave surpri plorp

po@@h;t%fmﬁo@h@hgiem ¢s prsopeie sl daithat 9 morphine and that its
psychostinul ant effect. Further, this psychosti nul ant

psygrostinulant etenayss @sAeil as taﬁSIOdeWérla%n%f fect of
th
eTﬁQ%?(Zr‘gl Wﬁ)‘?ﬁﬁhb\é/;r{sa g%\ﬂagf ?ﬁ%ﬂtld’étshﬁﬁag oﬁrgﬂfe@éo%ly be used as

type gesi
pswhoétlmmlanp.hfomtreatla@ pome\?elnllngsdlsbatsesfsum pb inaecolepsy,

and that its chosti mu) ant ency is a owerful as.
YRREOTBIE: HGIEEnATORhorEraiost QIR o PeuHE Rl vigg Children,
hyP&BEHgs |HH¥d@I@é’aéHcPQﬁ°%ﬁlld’reHe stealioRsdeficit/nyperactivity disorder

psychostinulants for treating or preventing “di seases

(ARHDY, absessiveiteppy|sive shisardens é\OCﬂ)glalndnU@odrdﬁorders such as
attenti efj.cit | ults and C

e PR B issy By SRV R Arl ifSiRimic disorder.
attention-deficit/hyperactivity disor der ( ADHD) ,
obsessi ve-conmpul sive di sorders (OCD), and nopod

Peptidgs dscordinghtasthegisiyeationon, bi pol ar di sease,

acoSP RGO &Tpiditte R el Soht PKCRs o AR which

conpesep @it consitplin catprodisct asf manﬁetuordenfvwmsib Rmnm4r|slasLacr|mal
or consists in a product of nmmturation of

Predesn (RELFIPTLSRGY9nGe FrhRelld NBbLY) Céﬂegeﬁqﬁ%ﬂ%ﬁngﬁ@qm'de or
se(y%nc% 681 4 geﬁ\éélt ef&ﬂ%&.dpﬁﬁém%ﬂ tﬁr@@H@tﬂcgucﬁrBthldes are

Ivative o mat ur ati on” produ pept i
desigratdesagyipeptidessctareptg etheacomtibni(n the tehteof this application.
| ”V\?\PEH.%”the' QC(t)BS otfet)r(wtls(l)rfmvén |ona89| Jp%?) /de is meant a molecule
comprising a linear chain of amino acids bound to each other by peptide bonds.
The chain may possibly be cyclic, i.e. both ends of the linear peptide or side
groups of amino acids are bound by a chemical bond. The peptides according to
the invention have less than 100 amino acids. Preferably, the peptide consists in
4-40, 4-35, 4-30, 4-20, 4-10, 5-40, 5-35, 5-30, 5-20, 5-10, 5-8 or 5-6 amino acids.
By “maturation product’ is meant a peptide obtained by selective proteolytic
cleavage of the precursor protein, at maturation consensus sites, by a prohormone
convertase. Prohormone convertases convert an inactive precursor into active
peptides and include, e.g., furin, PC convertases or PACE 4. The sequence of the

maturation consensus sites preferably follows the following consensus: [H/R/K]-Xs-
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Wthin the scope of this invention, by "peptide" is

nmeant a nol ecul e conprising a |inear chain of am no
w@eiodgsdosund to each other by peptide bonds. TREI/EPADN056390

may possibly be cyclic, i.e. both ends of the linear

peptide or side groups of anm#no acids are bound by a

IRKTKIBes B RaIRS) Bapro (52 S oo ), Rtk s 66gnates

a dPRRt oF en/ERNSIFAS alci A -#HY [Fé'fl(gﬁneﬁh@haﬂth@anﬂhé dbid |s R or K.
5-40, 5-35, 5-30, 5-20, 5-1 0, 5-8 -6 amno acid

Prcsgor‘mmemanve)nﬁamsmlﬁaVe the mmnsalspﬁpt betwedn dilvasic bqsudues

[R/gfgfllg}ilﬂvlggﬁ{ o eoI Zlc%qlng/ﬁct@g%%% W? Iéﬁnp gptrogé:pueraglg led in the art and

areoﬁ@tbéryfﬂéé%rlééﬂ\b?fﬂ‘,@aiﬁuﬁfépbp (POUEEF ASERLS {20 €2): COHNLEB).
an | nactlve precursor Into acti ve peptldes and

i ncOneef thegnaturation predueisrmfdhe Basic Grolmerich Lacrimeal Protein
(BRI ETISERnd S EERIING 815 R0%A%P LR SLbiRF BF SL§1aRY sEq 1D

nsus
Nd: 1. RFHe sé@ie{rﬂé@f th&/gkb-prbgreieom BRLR &dntatans nidkatoridedsus site
amno acid is R or K, X3 designates a chain of

of ttlﬁ‘leees'ﬁﬁﬁh@%i@% t%&'FWRPen%EMg"PHaQeFﬁéa%ﬁﬁ ke riiagprotein
QR‘@SF@?&Q Khid bgﬁl‘ngf&'ﬁeQP{?%Wk(nﬁ%f@h?%"cap%\e shE'RR4d®a basic

ni t ween asi c residue
ammncnlaoudrmrp@sdmnwdrdﬁathemld( siteveketwderothre 2Rsohkee SMRFERdeptide is

t t abl descrl bed by Scanuffa et
geiftatatbafy aeBs A PERPIo e COBNAIEE.. e af 1t ha
mat Wﬁ@tp ?ﬂd@é Qéé&hﬁwﬂo ﬂWQQn\E@%idh ﬁé@llrﬁ(ﬂ@dé U@hvéﬁ@’s‘ GTBdeptldes

Protein (BPLP) of sequence SEQ I D NG iIs the QR
comepsln@eoratomm@nlaeﬂsmmﬂm deux:ts ofrt’rre Beqnad?rohnefrlchneacrlmal

re- -ratein BPL ias. a nick consensus site of
Prcﬁﬁ@ @Fﬂﬂ&&&ﬂ{@%‘? %%m&ge of w hich generates

t heppr F& et @by AARESRIRS(Meantlbéftides travirdf &h Bmino acid sequence

QRFSRRX('n) contains a dibasic site RR and a basic

COARTIRIHIA 0N MOpR Siutaliens wubstitutienai iBrRedions asstalriiansy frelatively

to %Frgf&@&&%@@&&e Frgrblde%ﬁflﬁegg Hg{e?%lﬁgs %fn %ﬂ%&? @Lﬁ%técﬁ’]s of the

ornone’ C ertase es acC

substitetiohaypal Thel substitatidesinvay Ib‘ee(sorfiéerpept/é dgsnon- conservatlve
conpri Si i sti i.n maturation _products of the

ng. or consi sti
Prgg%ra@lpf égiqw@%ttq\ei&@r”g%ﬁeFﬁBM$ 4(,83L|3)’ %Préﬂ‘dét@é@r‘s or
s
SUBRRLIGE iR 1o BR R i YR e B2 TR Nerivativos” are
meant rabsoe pephddmncmetm(ssobstaptldes mssnpnmegrotrlcxmsmmg in maturatlon

prsiicte pRAIY Basis kraflBgticteLagiimp’ Bemgn GPREL af Sefuenge SEQ ID
NG he (see e.g. Abell, 1997, Advances in Amino Acid Mimetics and
Peptidomimetics, London: JAl Press; Gante, 1994, Peptidmimetica,
massgeschneiderte Enzyminhibitoren Angew. Chem. 106: 1780-1802 ; and Olson
et al.,, 1993, J. Med. Chem. 36: 3039-3049). Preferred peptidomimetics in
accordance with the invention include those described in US provisional
application US 61/042922 filed on April 7" 2008 and in international application
PCT/EP2009/054171 filed on April 7" 2009.

In a preferred embodiment, the peptide according to the invention differs
from the reference sequence only by the presence of conservative substitutions.
Conservative substitutions are substitutions of amino acids of the same class,
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substitution type. The substitutions may be

conservative or non-conservative. Preferably, said
weaevisies) conprise at nost 1, 2, 3, 4 o r 5 PAUK/BEPI009656390

o r substitutions relatively to the reference

pepti des. By "peptide derivabives" are neant al so

eptidom netics of peptides commrising or consisti.n
subh RS UoN S PbAHRG 25Tt 08 (BEIQN-BHaIgeshslecghains (such as
oo 3Bl A AL 1 S oo i
ch@ept(swindsisins, argimmand Justidne)s of amilamaeidsk904cid side chains

Peptidm netica, massgeschnei.derte Enzym.nhi bitoren . ,
(Uit ARl 588 GRS oS A e B8 o p B8] iste chains
(sulch Medal£AhARBEY v3Bine3039chPd disolBLefres I efbline, phenylalanine, and

peptidom netics in accordance with the invention
trypteehaak t hose described in US provisional application

"t EIETRERA e B Bog BecBidnad B BiErBaiis & isqated peptive- By
“isdlated’ péphid209 Pednt rerpreepeptics isordtedi frentthethen e podger from

according to the invention differs fromthe reference
thes@raadiza @ pomhuman Rlesrdab Preferablyde psifieddorm. However, the

soRBIPRplile BRY o SRARRIShe YRR o eliBRefli&d comgosiion or i
a kituBsefietalily dhe peptideiis presandsn onetdi¢haphacrhacgéditas cdmpositions

ch&ienst?ésuch as asparagi ne, glutam ne, serine,
desGrDEdiRROW  yr osine), of amino acids on basic side

chatRe peptEds aécér_)ﬂﬁigﬁti% th@rigvéntish &t BipgsyHbsthulaff activity. By

am no acids on acid’side chains (such as’aspartic acid
“peptidegixettirg @ pagthbstinuflariraativitgcis deeant aapeptite whigh:

chai ns (sucgﬁqas atlgapi ne,ﬁc vgl ine, | eucitne,. [ sgl Iiuc;i ng,d .

prol i ne, OFHEhY PPN R ETTRHER97 )t SR tionsn &t Bpagy'grel despair

t he peptiede(focedrtipleahbdotdeg Jwikehihgdstiia ra); &el/at ed

peptide. By "isolated" peptide is neant here a peptide

i sot at edinfyibitst the RGHHILOHYN ©tal{ o-6ataneptidasrmi Suelbf aa NEP

non- hurmﬁE W@M r LA pur f ¢
However, ér@l sal a@%@%e%ﬁ%@%ﬁy For Egagﬁglig'we) and/or APN
present (AmiaopbptidaszeiN;i EGl 3chmpasi Preferably,i thea peptide inhibits
Prefera&lﬁg the peptide is present in one of the _
phar mac RN cNEP: 8REAPN 8REVite SithewldbeEgolimite oy a particular
pepti desyaetor thdth\ehtbRe pEN¥§AaLthaPt t ing to th
psychos?tl %u%l g’nt é]act ie\(/hl ?)F}?bgyéﬁgeptgpd@é(g@r i?iiegga%cordlng © e
psychostinvehéion e inhibttilg degnadatioa op emkiegd ahhisdhy these two
metallo-ectopeptidases, potentialize their physiological action in
terms of amplitude of action and of duration of action and thereby
activates the opioid pathways, more particularly the enkephalin-
dependent y- and d-opiod receptors.

The protective effect against resignation may be determined by the forced
swimming test in rats. In this test, when a peptide exerts a protective effect against
resignation, the immobility time of rats to which said peptide has been
administered is reduced relatively to the immobility time of control rats. This test

comprises the following tests:
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- exerts a protective effect against resignation in a

behavi oral despair test (for exanple the forced
wEMoatsaedg) t est in rats); and/or inh ibits the BCI/ERIDY056390

of nmetal |o-ectopeptidases such as NEP (Nephlysin;

Neutral endopepti dase EC 3.8.24.1 1) and/or APN

(Am nop tldase N; 4,1 1,2 Preferal

pept i de f REFDRE S50 I NS £t P P PO EAGwater for a

bei ng | i Jdiefdiddy med ghﬁé@@“lOtﬁﬁoidmlhh%r'é%%leﬁ% min), and

bel i eve that the peptides according to the inventio
by i nhi bhhtenrrgrrmgdém EMWateredkeqblaadupw bragzktméseagevo

tall t I
hyai of o eaMale T8k RePE o 25rand 251 toius gteraler grample 24
and of dwsakilgterpia st S%I@@@UFIH?r Mhﬂférataé @gal@eposited in
opi oi d pat hways, nore particul ar

enkephal ﬁhﬁd@@@hi{@’rﬂ dﬁier@mﬁcblt”@@ (bétW%Qfeﬁt&E\ds8 mppgfor example 5
rotecti C
P Pﬁﬁw y n%l ttneﬁOr Ce%& an e Paé’rlér)ogtand [Put back in its

det erm ne the
this testgageshen a peptide exerts a prot ective effect
agalnst resignation the imuopil ity time of rats to

ERe ariidseint badented seadmanisisnest @f,t%@th%pf%&ﬁfec@sswn and
bef?ﬁ% gﬁé weh yTﬁé’nﬁrﬂSblIlWTﬁrgbldfttﬁ(e F4t8s RlodrQa f 5 ﬁﬁ“ E%Jrlng the pre-

test conprises 'Towm ng tests:a pre-t
test endli the, tedUrThcgwmtmodnhiity hiene af thes raiteptosmmed the pegitele has been

S RHAHrES ISCATRR T BT ERUVAoHY BRICHE st the same rats
duﬁ'rﬁg ﬁ*ﬂa BrdicRYEeHA6K. EXarhbe §888crihdSi Meky éeﬂaﬂttﬁé protocol of the

(between 20 and 25 hours later, for exanple 24 hours
forted ew)mrrmg@tlrsr@é&;l on during which the rat is agai n

de i t. the er f erm.ned ti e
PRt Rfieosc iRl e Getiordlasn i iEas NP BRiar APN
mat/hcsé mbgureddusy gfly eshniilie Wan kannltb%n@aeg@ledTheth@%ﬁt O of the
to be tested 1s admnistered after _the pre-te

medkeds dasanbeddl Example 2 esEuUropran Rﬁmtl"?\@@@atl@é‘ P 1577 320

el o8 5 GREASEDY B8l ARG BESehEiné o
acthept o ERalsy heeasuaichig thiesihRibetibr of degmfae@nvvbftthetsfwstmce Pin

precp%rr]gtrlgr!s (r)fa rtnsémabnrgngs tolg Ltl\l%agP %Ilst h'I'ehlss %lr’rcﬁog:ol is described in detail in
Rougeot et al. (Proc. Natl. Acad. Sci. USA 2003; 100(14):8549-54) and in
international application PCT/EP2009/050567 filed on January 19, 2009.

In a particular embodiment, the peptides according to the invention
comprise or consist in a fragment of the sequence SEQ ID NO: 5 or comprise or
consist in a peptide derived from said fragment of the sequence SEQ ID NO: 5.

Preferably, the peptides according to the invention comprise or consist in a
sequence Xi-Xz-Arg-Phe-Ser-Arg (SEQ ID NO: 1), wherein:

- X1 represents a hydrogen atom, a tyrosine or a cysteine;

- when X; is a hydrogen atom, X represents a glutamine or a

pyroglutamate;

- when X is a tyrosine or a cysteine, X, represents a glutamine; and

- said sequence X-Xo-Arg-Phe-Ser-Arg is the C-terminal end of said

peptide.
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during the pre-test session. Exanple 3 describes in
nore detail the protocol of the forced swinm ng test
WO 20004540 | nhi bition of the activity of metal PCT/EP2009/056390
| 0- ect opepti dases such as NEP and/or APN may be
nmeasured by any techni que welFl known to one skilled in
t he_art e of the netho cribed in Exa
Eur BRIG R4 DR PERYPRI AL %Hg %???*19 EWENEoR Cﬁ’&?@%m fhe’s sequence

XS5l ren@eevsaeﬁ (bl a CEVER Y B: t'l"hbobfépt%sabéﬂrﬁlﬁg%o the invention

neastre the in ry act i nmeasuri ng
matyHer exdrinpiet ¢ansisifin thyQiFEBR eaqueaneSEQU@tM@cé) P/(DRFSR (SEQ

1D RG] CORFs (FERLIINGS o, AP 881 bk pddick pocoraing to the

inveRti®s mdyedikfer froffthe Sejuended SFEQID NOOL 1St #5AD 53 br SEQ ID
and in i'nternational application PCT/ EP2009/ 050567

NG:i4 Ryicomserdafive UDSHifut®mse. 1 n a particul ar enbodi ment,

Do AR DBk O VERLUSLERIRIAG o Bl prentir
CoMpPIPE 0B BoNsisCinNaatiration erqalents @feardaméncamnfahom thai Basic Proline-
fragnent of the seguence SEQ ._Preferably,

rich hécrﬁ'éﬁt Peieind BEdH m@eﬂﬁe"t‘%Sﬁ@@NQ@ conpri se or

o 736 the Saie BPRIRRES: K sdodnicd ot eidibntl & felcd sEa D
NQG: b issxckided feorn fisé eepedea\beaordinglte the pwaintigen at om X2

rep esent

Jhedteticd oo diae inteBlpedany UG intliden ane Sr more
chéﬂﬁceﬂ%@d%ﬁﬂ%‘?n%brc?ﬂ/lﬁgﬁ@sf’ef‘tﬁn@eéné\f& itS$ b'icﬁ‘éavallablllty This

C-termnal end of said peptide. Preferably, the pepti
mogifzat timm ayofor rexamplkenb & @imedinat slbainimgt aener@qatabcte and more
The t| de

oGl At e (st (e S5Ptide T1ee rebuinePdfieBiRBhd Ehe or more

chérhﬁ;ggﬁé@%%m{mgg%@réﬁﬁgth&r eﬁbulgz}aggﬁ?\’jtgg;’(bimdn@bﬂ@ are part

3) .
of ihereniideagesedingta tﬁ‘etlﬁéentlﬂfent i on may differ fromthe

S€adEBS CRermt ||cP é}%ﬂ?&ltlc%gdlffga (Ne%":k%c}vﬁ Q0 né skilled in

by conserva Jtions ano her par

theearbzonh awioin- nmmmgm@y Irdéﬁtlmmydidﬂ@thﬂldabel mmdetofmne following
Qnprise or consist in maturation products of an
mOQI'fIC@F'PGSvarl ant of the Basic Prolinerich

- modifications of the C-terminal or N-terminal end of the peptides
such as N-terminal deamination or acylation (preferably acetylation),
or such as C-terminal amidation or esterification;

- modifications of the amide bond between two amino acids, such as
acylation (preferably acetylation) or alkylation at the alpha nitrogen or
carbon;

- changes in chirality, such as the substitution of a natural amino acid
(L-enantiomer) by the corresponding D-enantiomer. This modification
may possibly be accompanied by an inversion of the side chain (from
the C-terminal end to the N-terminal end);

- changes into azapeptides, in which one or more alpha carbons are
replaced with nitrogen atoms; and/or
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Lacrimal Protein (BPLP) of sequence SEQID NO 5 . For

the sake of clarity, it is specified that sialorphin
woRoogaspoence SEQ ID NO 6 is excluded from t heP@EPPIOOEE56390

according to the invention. The peptide according to

the invention may further in8l ude one or nore chem cal

nodi fi cat,i ons i rown s stability and/or it

b ohva | GiTGes, Mo aPRalss daptusi Rils OF SRosatBpes pe added
ai med at o QHANDAIPRa %u reorﬂr%btﬁalﬁﬁ‘%s%rcﬁ thé Pr?é?n'i“chbﬁm
peptide than the init a pepti d e peptid

i ncAsdiuey, @me or nnm'raeoﬁ:t’rmmaamo residl, |smmeo(&en)rm1chm thyeonine

(0 bbb LB B0 B B LRI O aroup o
theC HigB1 ddin, %erﬁfézdﬁ@/br Ghrdelird, Gt ESBP g8, Ve btHeRQ¥BUp Dr an Cg
one skilled in the art. In a non- I|mt|ng way, nention

octemp i @.roggaﬁgte;rlf@@tlmd@ @mnlﬁeopeﬂatm mgay be carried out with a

ca@qgé( na{jogﬁaaﬁmrf&&;é%t :?gjggef Suc tcﬁid'@r'?ﬁ,lfﬁp% acetates or

beneRites i oxarapleaEthatificnionp nefiet gbvley; rao@ srtta@te oovnpoQnds, may
such as CG-ternmnal am datjon or estehficatio

be G194 Bt MERATLRICORE) FrhalisienGiki. epiEsio 19" Aimalylether or an

cyI ation (preferably acetyl ation) or
©- @&ﬁgﬁ%?l on e al pha nitrogen or carbon; changes in

chi I:/I@Iredn;er cm&:br aore lEenisoledidd, Uysioa (bfs ) ofidteipaptides nay also
enant i r) b e correspondi ng D-enanti oner.
or %?ﬁrgaﬁ\‘,ﬂypiecrﬁ? n%@f)éﬁéf ‘bly be acconpani ed by an
i nver si ogmedatidie tﬁiéjﬁ‘l@ﬁd:éhdrf FO8INMHIR o é@édﬁ]ﬂﬁéh et'ﬁ% positive

to the N-termnal end); changes Iinto azapeptid
whi ch on@angenof bf%@balm@subsgtwted wéblmmkrdphpbrc groups (for

ni trogen_at ons a@ﬂ/ or han St 1\nt o betapeptides, in
whi ch on%xagp C& z%rt? ﬁQy F% yQdded on the N-al pha

side or é’rﬂﬂd‘ﬂi@ncbgﬂf@ﬁﬂmglsfé%oﬂﬁaﬁW@miﬁfésﬂfr@ﬂﬁ&h@ pri¥ary amine R=
such, one or nore of the am no acids, serine (Ser

and/ or t (rkdadaNiE",(Totirexaraplet e Terapingdd ey | - a”y% or N-benzyl
nodi fi ed roﬂggagrllé/ by introducing at the OH group of
t he si d serine and/ or threonine, an ester

group, aby fgrheng dl-oxige oN-m@itro€s, N-dialkyl phosphoryl, N-sulfenyl, or N-
glycoside groups.

Moreover one or more amino acids, glutamine (GIn), may also or
alternatively be modified for example by amidation, by forming secondary or
tertiary amines, notably with groups of the methyl, ethyl type, either functionalized
or not.

Moreover, one or more amino acids, glutamate (Glu) and/or aspartate
(Asp), may also or alternatively be modified, for example:

- by esterification, in order to form methyl esters either substituted or not,
ethyl esters, benzyl esters, thiols (activated esters); and

- by amidation, notably in order to form N,N-dimethyl, nitroanilide,
pyrrolidinyl groups.

On the other hand, it is preferable not to modify the proline amino acids,
which participate in the secondary structure of the peptides, further being aware
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oct anoyl group. Esterifaction, a sinple operation, may

be carried out with a carboxylic acid, an anhydri de,
whobnsiges, etc., in order to form acetates 0OPCI/EP2009/056390

benzoates for exanple. Etherification, which gives

nore stabl e conpounds, may b8 carried out with an

[ cohol, a hali , c., | rder to forma . e .
thafuifRyaainee ACRs. iy Rl s MR 8y nel arRP eI esoxispe modification
po&disili smrc%@|a%%®wbéb$m@rg(sws), of the peptides

so or alternatively be

may a nodi fi ed, notably by:
am daaimpres ohsycmpepfideainanding arienpt mare checwvapl mekjfications

m;%.r?g;?p‘@&ﬁ'gﬁg: s‘cfaeaiﬁ@f‘é;go‘???&ﬁi%@iigﬁ? @aecg@gt{;% Ak6HBEEh U Provisional
appienivhagstenl/04 2922 figdd BA:AMH 7f“020b8gar&ﬁﬁpm@é\*rwti@ﬁbdggpncation
fromthe primary am ne R= ((:7%1—2)4- NH3 +, for exanpl e by
PGTgEM2YNOaet RYifilesian Aprilar ROBEnAYiesgr dugidde aprptisies of the
- M {.de, N-nitroso, N-dialkyl phosphoryl,
f°”h%’f§ ?’grﬁ‘yﬁlﬁ?@r Ngl ycosi de groups. I\/zr egver poneyor nor e

am no acids, gl gt AM-Are- ABLMAL-ARY-GH SO (@),
alternatively be nodified for exanple by am dation, by
WheEiRi ng secondary or tertiary amnes, notably with

ro . i .
Funars BRaTdHE AR roShel V- fielRf]- & 2 chelating,group, such as
aci dgsteigeyut @flirikesrf- GNHacatyt L psteaep aNiraereapfogeetyl ndyS-CH,-CO-),
al so or alternativel ified, for exanple: - b :
oot By Broamon 2616 SHBNTZOY! mrot i o OPEPEAIY ¢ ninbstituted
Subgidioy@dndlindiot . ethyl esters, benzyl esters,

thiols (activated esters); and - by am dation ,

rot ABh ys Qrordsiper to form N, N-di nmethyl, nitroanilide,
pyrnql i dinyl groups. he other hand, it is

rire ésoke%n?fg_"t%%?ﬁfa%ﬁ’t he proline am no acids,

whi AR, RAYT GCNDE 6r F(X)! prefereefnEar ¥ (xj,ructure of the
peptides, further being awarethat the am no acids,

@ yAAisP 2B nHOA b Preferapbnrel $(AKbyi de
rIDdMAE ‘i:sakio(?rh, preferably R,
- C-[linker]- meaning Cys-[NH-(CH2)n-CO]-, wherein n is an integer between
1 and 20,
- Y-[linker]- meaning Tyr-[NH-(CH2),-CO]-, wherein n’ is an integer between
1 and 20,
- F(X) meaning a phenylalanine, the phenyl group of which is substituted by
one or more halogen atoms,
- S(OAlk) meaning a serine, the hydroxyl group of which is substituted by a
linear or branched alkyl group having from 1 to 20 carbon atoms,
- said AA4, AAz, AAs, AA4, and AAs may be independently either in the L-
configuration or D-configuration, and any one of AA{, AAz, AAs, AA4, and
AAs may be optionally a b aminoacid, an aza-aminoacid or a b-aza-
aminoacid,;
wherein if the peptide derivative comprises a cysteine, said peptide derivative is
optionally a dimer, with the proviso that the peptide is not QRFSR, QHNPR,
QRGPR, YQRFSR or GIpRFSR.
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possi bilities which would obviously be of interest.
Exanpl es of such peptides including one or nore

W@ b@siismio nodi fications i nproving their stabilPECHEP2009/056390

and/or their bioavailability are described in US
provi si onal appl i cati on US 6t 042922 filed on April

7th, 2008 and in ter
PCTAESRS0 10 5BaPt: ﬂa A@f P ﬁegoggotldpr%é%clude those

|nh'|mﬁﬁA¢A98th0ﬁE é#beAPN B*&%hzdé’ﬂne% éf RAVEHHR fblléw. “formula (IV):

wh RISIR:

- Z1is rogen
atom tyrosine CW@RMs}AA'Br RaOEIn chelli ng gr oup,

such as cysteine, CJ[linker]-, N-acetyl-cysteine,

T capt oacet yl (HS-CH2-CO), hy d roxa mc ac id
(HO-NHCO) or an optionally substituted
Eyd%'??g&;ﬁgg@geﬂeatom ofa Zﬁcﬁél@flnﬁg%up sﬁéﬁ dsscyéterﬁe% llinker]-
pr ef Mracstyl- dystmn@(bkgmercaprma’cegll PHSSC - @Oﬂhy@rpxamlc acid (HO-

Ry NFLERH picad et spsiyded audrdullinStef. © whor el n
n Imapuslmbegﬁ&? férwly&ﬁ d 20, - Y-[Ilnker]

meani n wherein n' is an int eger

betﬁ\éemlslgéﬂﬁ@(% k), pFE(fRUabrll‘a‘:‘&Qr@(%%henyl al ani ne, the

h
Ealeg mlgéj)gr%b(ﬂ Y*@(%QA%)%%? ﬁé%aeefgwee?i?/rrlrgpeeqtgcfve%rr%eptldes of
hydfopryila gy,oup of which is substituted by a |inear or

branched al kyl group havr Rg from1l to 20 carbon ato
- sadid R, 2083, Alg, amay e Wgypg@dently sither in’ the L-

d t
ST St e PR .1t

andbéebtlmarlytwﬁmmnoaabll sn azb-aninbaeidial,a praza- amrnoacrd
aza-am noaci d or a b-azaam noaci d;

wherein if the peptide derivative comprises a cysteine, said peptide derivative is
optionally a dimer, with the proviso that the peptide is not QRFSR or YQRFSR.

Specific examples of such peptide of formula (l) and/or (1V) include:
— QRFSR-NHy;
— QR-F[4Br]-SR, wherein -F[4Br]- is a phenylalanine, the phenyl group of
which is substituted in the para position by a bromo atom;
— QRFPR;
— (Acetyl)-QRFSR;
— C-(-HN-(CH.)s-CO-)-QRFSR;
— biotine-(-HN-(CH)s-CO-)-QRFSR;
- dR-dS-dF-dR-dQ;
— Y-(-HN-(CH.)s-CO-)-QRFSR;
—  Y-(-HN-(CH2)12-CO-)-QRFSR;
— QRF-S(O-octanoyl)-R;
— CQRFSR;
— CQREF-S(O-octanoyl)-R;
— CQRF-S(O-dodecanoyl)-R;
— C-(-HN-(CH.)s-CO-)-QRFSR;
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wherein if the peptide derivative conprises a

cysteine, said peptide derivative is optionally a
wa@l2wens00d t h t he provi so that the peptide i s neCT/RRBBR)S56390

QHNPR, QRGPR, YQRFSR or d pRFSR. Anong t he pepti des of

for

mula (1), preferred peptiides include those

i nhi b|t| a bot h NEP and APN. Such peptides may have

the]CU

Fg2hoER-@RTR zm - @ R AAm 3- AAm 4-R- OH

Z
chel S ng S¢ EI)B Cé §Fas@yy &l ngﬁ%’ﬁ i grke?] - n’

l\l—ac@@gtmsisa(oq@ctahbwﬂ:apt oacetyl (HS-CH2-CO ),
hydr oxam ¢ aci d CO) or an optionally

b O NGRS YRRFSHSET - AAS 15 F of F(X).
f S S( QAIl k f bly S
o SCRARF S84 aﬂ%'ﬁdhfp( %) and S(OA k). being s

dei

IQ}E%AHN?.(@H?Q c(QRpgp[ﬁques of formula (1), - said

R may be independently either in

the I[.d:@h@%uSé@mmtﬁW')EId&}hfl guration ,and any one of

an

t [ b d,
S P R QP P oLl Y, b o o

pept I@@R}E@’R\éat ive conprises a cysteine, said peptide

derlvatlve |s optionally a dimer, wth the proviso

t hat QR¥SBept i de [ s not CRFSR or YQRFSR. Specific

exanp formul a I) and/ or (|l

ol REF U IR iRl risan phanaibRBReithe - H1e jgroup of

IS aphegmy b%ﬂf &d H fFH% &Tﬁ'ﬁdsﬂ%ﬁ%}*’g%&o%é% 1S

SUbStItUte In e para ‘position

rono atom -

QRFPRIR*F[‘(BK}@R(J WhGKEHISRE [4Br{>- i6- &dhedil akgrén& Che- QREISR group of

which is substituted in the para position by a bromo atom;
QKFSR;

QRFSK;

C-(-HN-(CH)s-CO-)-QRFSR;
C-(-HN-(CH)s-CO-)-QRF-S(O-octanoyl)-R;
C(-HN-(CH2)12-CO-)QRF-S(O-octanoyl)-R;
C-(-HN-(CH3)12-CO-)-QRFS-dR;
C-(-HN-(CH3)12-CO-)-QRF-S(O-octanoyl)-p3R;
C-(-HN-(CHy)s-CO-)-QRF-S(O-octanoyl)p3R;

wherein :

CR2 is HoN(-CH2-SH)-CH2-CO-;

R3R is -NH-CH2-C[-(CH2)3-NH-C(NH)(NH_2)]-COOH;

-S(-O-octanoyl) means a serine, the hydroxyl group of which is substituted
by an octanoyl group,

-S(-O-dodecanoyl) means a serine, the hydroxyl group of which is
substituted by a dodecanoyl group.

The peptides including one or more chemical modifications improving their

stability and/or their bioavailability that are described in US provisional application
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- biotine-(-H\(CH 2)6-C0)-QRFSR, - dR-dS-dF-dR-dQ -
Y- (- HN- (CH 2) 6-C0 ) - QRFSR - Y- (- HN- ( CH

WQ02AMH) - QRFSR;, - QRF- S( O octanoyl )-R, - CORMSREP2009/056390

CQRF- S(O octanoyl )-R, - CQRF- S(O dodecanoyl )-R, -
C(-HN(CH 2)8-CO )-QRFSR; - 12 (-HN- (CH2)i 2- CO ) - QRFSR;

US REA 022 Bl bl GRAPTIR - 2008 i i) Bessafiopgiesapplication
Pcbcr?%lz_ﬁ)\gsz/gg% )@'g El:%_'aicﬁ( Q&@ﬂ’ 3%?5% YarktRinciude:

[ dC] - BR2-GRESR-CONKR) - [ dR] ; -
Ch2 I b3R]; - FSR] 2; - YSR;
[ ]Hﬁﬁp?ﬁg%ﬁ%@ﬁ ) I[:[ 4F]] IS E’;\Cpqt?eny? al ani nqe:; t he

phenyNHggLQp{Nm ObOsf) is substituted in the para
position bé(a fluoro atom - QR-F[4Br]-SR, wherein

-F[ ABNH2-QR(4BrsmeofySit-&9@H; the phenyl group of which
is su | e para position by a brono atom -
Q(FSFJQIS_It2 %g%%bb(éﬁ( EH\I-(CHZ) 6-CO)-Q?FSR; -

C (- HN-(aCER)) QRESR (EBB{-B(Ooct anoyl )-R, -

C(-HN-(CH2)i 2- CO- ) QRE-S Ooct anoyl) R -

C (- HECERyethgsne)@RESRy

- N-(biotin-C6)QRFSR- COOH,

- NH2-dRdSdFdRdAQ-COOH(D-enantiomer retroinversion);
- NH2-YQRFSR-COOH,;

- NH2-Y-(C6-polyethylene)QRFSR-COOH;

- NH2-Y-(C12-polyethylene)QRFSR-COOH;

- NH2-QRF[S-O-C8-polyethylene]R-COOH;

- NH2-CQRFSR-COOH;

- NH2-CQRF[S-O-C8-polyethylene]R-COOH;

- NH2-CQRF[S-O-C12-polyethylene]R-COOH,;

- NH2-C-(C8-polyethylene)QRFSR-COOH;

- NH2-C-(C12-polyethylene)QRFSR-COOH;

- NH2-C-(C8-polyethylene)QRF[S-O-C8-polyethylene] R-COOH,;
- NH2-[CB2]QRF[S-O-C8-polyethylene]R-COOH,;

- NH2-C-(C8-polyethylene)QRFS[B3R]-COOH;

- NH2-C[dQ]RF[S-O-C8-polyethylene][dR]-COOH;

- NH2-C-(C8-polyethylene)QRFS[dR];

- NH2-[dC]QRF[S-O-C8-polyethylene][dR]-COOH;

- NH2-[CB2]QRF[S-O-C8-polyethylene][p3R]-COOH; and

- [CQRFSR]2, i.e. a dipeptide formed after oxidation of the SH groups of
the N-terminal cysteine and cystine bond (disulfide bridge);

wherein:

- CpB2 replaces the natural cysteine residue with a cysteine-f2 comprising
a methyl residue adjacent to the carbon beside the carbonyl group of the

cysteine;



10

15

20

25

30

- CG(-HN-(CH2)i 2-CO ) - QRF- S(O-oct anoyl ) - b3R, -

C(-HN(CH2)8-CO ) - QRF- S( O octanoyl ) b3R, wherein : -
WERBINN0OMPN( - CH2- SH) - CH2-CO-; - b3R is PCT/EP2009/056390

-NH CH2- ] - (CH2) 3- NH- C( NH) (NH2) ] - COOH; -

-S(-O octanoyl) nmeans a serit®, the hydroxyl group of

which s substituted bél an qctanq

- S(= e deelansyitye Relial aokdne esiue iR AT aigjningrisypomprising
of V‘hécrlﬁeﬂﬁ/l %Sﬁhbt Hhgde RV 1& tHe9e5BBRY e@&é’%ﬁe dBhe group of
pepti des I rcl udi ng onJe or nore chemcal noditicati ong

I mpr oangignéhei r stability and/or their bioavailability

that ar scribed in U ovi si onal applicationUS 6

L o 2B D-EB s vl genOLE 5 0 SR S0eE N | o

i nt erpat ¢ I ' j ' i
R e i e v R
- NH2 - REPPRYeD@ENain KD, BHNFR- cpabhs -

NH2-, OR( 4Br onoF) SR- - - NH2- ORFPR- i - .
N (B P RIS Gyt Ao 1N i @ alsalippygrpduct of

the BBsIcOP3line=riéh CRESRaFPebtein (BPLP) of sequence SEQ ID NO: 5, or
NH2- dRASAdFdRAQ COOH( D- enant i oner retroinversion); -

COMiaN Y QRIFSRESATR CONNER inya( - yrii Y Oh gRrichB)atRFERTRCPHUCt, the
periah e s. BRloHl A FREEFIE AL 1 g, Cistpipelcep These
additidHa @RRRD Srdid Conapploredturhpre¢dre8bihdto a portion of the BPLP
seql\tlJl_ézr{c%(,Rc'):r[ %_ %e%%e%_cgol)yeatrg%loeggl]dsRi_mC;()J%_\I/;ing its stability and/or its
bioavailability. However, the size of the peptide should preferably not exceed 30-
40 amino acids.

The peptides according to the invention may be synthesized by any method
well known to one skilled in the art. Such methods notably include conventional
chemical synthesis (in a solid phase or in a homogenous liquid phase), enzymatic
synthesis from constitutive amino acids or their derivatives, as well as biological
production methods by recombinant host cells. Synthesis via a chemical route is
particularly advantageous for reasons of purity, antigenic specificity, absence of
undesired secondary products and for its ease of production. Synthesis via a
chemical route includes among other methods, the Merrifield type synthesis and
the methodology of peptide synthesis in a Fmoc solid phase (see for example
“Fmoc solid phase peptide synthesis, a practical approach”, published by W.C.

Chan and P.D. White, Oxford University Press, 2000).

Therapeutic use of the peptides according to the invention

It has been shown that opiorphin exerts both an antidepressant effect and a
psychostimulant effect in a model of analysis of behavioral despair in rats. Further,
it has been shown that the antidepressant effect and the psychostimulant effect of
opiorphin are dependent on the activation of the endogenous u- and g&-opioid

receptors, but not on activation of endogenous k-opioid receptors.
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- NH2- G (C8- pol yet hyl ene) QRFSR-COOH, - NH2-C-(C1
2- pol yet hyl ene) QRFSR- COOH; -
WORDICS0EB- pol yet hyl ene) QRF[ S- O C8- pol yet hyl enHIREmm56390
- NH2-[ Cb2] QRF[ S- O C8- pol yet hyl ene] R- COOH;
NH2- C- ( C8- pol yet hyl ene) QRFS[143R] - COOH; -

HZ_ %'?%r%o?&?e'ﬂql’{ﬁp ﬁb?@ﬁ@%ﬁene&&lc}es accordlng to the invention,

E t
e
acCQORFSRD Zheiimeentmrdurrmpbedsefdaforeajctatatmg BRI @l@*oid@_rgiofpathway
oo LR Bhellob DRl SHAUP AR SHD BB fioring o
e STl X IS pE R BBl DARAIS: pPencigg on wopioe
redeptorde the carbonyl group of the cystei ne - b3R

replaces the natural inine r SI due wi t
ar gjurﬁ?%%@ '%ﬁrmayan{aﬁgf RRuRst Tordieating %ﬁ)r&ef@mmg parcolepsy,

;? OH‘WJJOW/@ HAdIRidH QERciof (|ﬁr560|tgeand in children),
O C8-'pol yet hy is [SOoctanoyl]; and - C6, C8
hyperaCtiiy (ol yadurhgl andasn cdnilrdrerpbnalttermcm -dgfanitdrypgpractjyity disorder

(MDY, BheSshint-cBelleive AROHER 1oEhnand. BioofsaRBrigs such as
deprisHivat Eyifss dal @épr‘e‘@»@loﬁaEMé & Eligpn@sshﬁél Dig6rders the latter

Protein (BPLP) of sequence 5, or contains
including) paisanptdessessien (iMajer &enre%ve@laord@m gingle Episode”) and

resg%%ﬁ{ 3%[%%3@8@%%%&@4})3?8%% ﬁﬁqrﬁ%’j %%@?rr%ﬂtg)sgp%nﬁj disease (of

typeddirid/emet tyjean In alyaehyisicreigorbier asdk eyribthyesic deppeed to a

portion of the BPLP sequence, or a sequence of am no
aC| \%W“’hﬁ?@)%@@e ot geéE'%pnequﬁhQMﬂtﬁeaS% the peptides accordlng

o BRORVEFRPLS Dors AP 4ainble 6 5 S BRA B s needing o
psychostimulant and/or activation of an opioidergic pathway depending on u- of -
opioid receptors.

The peptides according to the invention may also be used as a combination

(i.e. by simultaneous or sequential administration) with a second active ingredient
aimed at treating or preventing the same disease. This second active ingredient
may also have a psychostimulant effect, or an antidepressant effect, or even have
an anxiolytic effect. The peptides may for example be used in combination with at
least one second active ingredient selected from:

- an antidepressant such as an imao (iproniazide, moclobemide, etc.)
an imipraminic anti-depressant (imipramine, clomipramine,
amitriptyline, amoxapine, dosulepin, doxepin,  maprotiline,
trimipramine, etc.) a selective inhibitory antidepressant of recapture
of serotonin (citalopram, fluvoxamine, fluoxetine, paroxetine,
sertraline, escitalopram, etc.) or an inhibitory antidepressant of
recapture of serotonin and of adrenalin (milnacipran, venlafaxine,

mirtazapine, etc.);
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The peptides according to the invention may be
synt hesi zed by any nethod well known to one skilled in

W@ b@®9asw40 Such nmet hods notably incl ude conventPOHEP2009/056390
chem cal synthesis (in a solid phase or in a
honogenous |iquid phase), ermdmatic synthesis from
constitutive anm no acids or thei r.derivat'Yes, as wel |
as bi ol o@fl cAMXBNYGuSUCBN %t%&@dtﬂ%epﬁ@on@i R{§AP!aAb s Clobazam,
cells. %’iﬁ%@&a%?Id’rbi‘eé‘arﬁhg{ﬂ&@a_rﬁ,s&kghh%p?@bér'nﬁfél,"’H}Jcbfoxyzine,

advant ageous for reasons purit tigenic

speci f i chuspironies eapted@meaindetifoxie; @adondary product s

and for its ease.of production. nt hesi i.a a ,
che cal @ POYEESTIBHIARSUShaR Miar A endiadailn ™ igthyiphenidate,
Mer hfi el geriveiR e8YoTideesios (@05 t dleratpt Aegrlmgly ed.), ketoglutarate,
pepti de s&nt hesis in a Fnoc solid phase (see for

exanpl e a@aHeil 96BUIBUEAAYE. pept i de synt hesi s,

a
i " ' . Cr p
i 0t B 1 BRE RN oS P QB ks sioRIR AR B2 gfrects at
theodffddiwe R dBalilke thy khdven hotivdigredients, e péptidss desrding to

shown that opiorphin exerts both an anti depressant

thee*f‘f’@@?"_’%ﬁ@" an 69‘%@@99'@| %ﬁ&u_@fqrb%ﬁfs’fﬁw %Pq‘rﬁ%ﬂir%‘ft!y on transfer
oy S8 B 1oChRRAST YL ISEBFE JDPacfitiBte b jpvention
thepsfocbatdesmbhdepafif o tife spope piianregdatepepstam, and cannot

salbie e sken Meseiots BEV NOuE 6Pl L Nig qenBeae Stects
K- OpheindptiBES BECSRHNA'RS #elinfentidye bWH@t@htiQ[ﬂziﬁ%'tlﬁJﬁ %tﬁﬁté@ of the

pepti des according to the invention, describe
sechul acive ingragient.falows itide basagdminisiesed @b leacnncerdation of less

eptides . according to the inyention nay. be.used.f.o
R 5P B g Paonl Ay feiedfis B Stered alone.
Therdo®r, athrerdrédl ehfserithensof tHerigo¥etion tdi1gtaRaptthé@Se of peptides
according to the invention do not activate opioidergic

acg@&dmayt@ {BepENGNHIGNoIN KO B idorn e\d'ébtai!r leastne second active
ingpgﬁéhfjsgio@é(ccfﬁ%{ ?@d\)é |RS é%ﬁ&qt tgé?ﬁ HaRahisitel at a concentration of
prevent i ng nar col épsy, Eypersormga, vi giTance drop,

lesatthenttheneffedtived toéé ninadarticdusaraaida idosehatl Whiokbn agiverse effect is
_ hygeractivi ty.(in adults and in children),
limied giedreed deinivizediriolisbedi t y di sorder (ADHD),

Obs?ﬁég)‘ré?ti‘a% o?ﬂl‘(@ & iﬂ%ﬁti&r&%@d tHaSk active Ijnoqqredient

di sord such as pressive conditions an epress
mafy"ddpresedé pvitss ithve sBireppldamaceutioal lcattpasitiorcbudi tvgo separate

ohBE IR ER SSRL oM O RRPLERde B8Ot HE o AT B utical
compositions may be administered to the patient either essentially simultaneously
or sequentially.

The disease mentioned here may be treated at any stage of the disease. By
“treatment’ is meant a curative treatment (directed to at least relieving, slowing
down or stopping the progression of the pathology). By “prevention” is meant a
prophylactic treatment (directed to reducing the risk of occurrence of the
pathology).

By “psychostimulant’ and “psychostimulant agent’ is meant a compound
which causes an increase in dopaminergic and noradrenergic neurotransmission.

More particularly, psychostimulants stimulate the neurotransmitters responsible for
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resi stant depression ("Myjor Depressive D sorder,

Recurrent"), bipolar disease (of type |I and/or of type
w0 2009/18Dpsd hynmi ¢ di sorder and cycl ot hym ¢ di sorBE&F/EP2009/056390

Wthin the scope of treating one of these diseases,

the peptides according to tHIeS invention are preferably

ni st redtoasu atlentsn in
cofPLRoes fetiam TRIAB Pl aBlaTy RIS AN CoR e CpRamine and
ad e ARy aﬁjéﬁﬁ@qm'gr’r%]omne%froﬁan%%|Pc'e?|s rr@ﬁS@thb?e fgh%gntrolllng
eptides according to the invention may al so be use

attesticn, coothiatian | aiartOessa Cdmyzesira’m;brt aneous or sequenti al
W th a. sec redient a

S T Reate iy 6F pblaidibion el s endad 81 i eho/br -opioid
re ?@@dls‘?\%ﬂl KﬁoWﬂQ?‘?ﬁieeéﬁlllé@}h eSSt h‘PN@sé‘gathwaéls notably include

psychostinmul ant e or an anti depres
tho&e assonibedvay Hanah&emlayd|W|II@t:ﬁe(2008'BTelrpé|c53t1|(Bt35) ﬁrﬁW -96). One
| east .one

skilgE R R R % HEVer!drsRlRL AR AR Wit 7R8) 6¥8valuated

whéﬂiér%e%r%ééﬁ‘& aTHERedSrPBpioMRPgic! pHtRWh#HePending on p- and/or &-
nocl obem de, etc.) a nimp ramn i1c a nt i-depressant

op(olmrpcaptors scicond $ tlaos & ele sanibed it l;b(anmlea’hdiwpenemple it is

poSSBlE. {8 GBm e R neearpf E'@%'r%ge@%t iR S R seGcgidnd in the

abSE O Bpé&iid 6?%‘?& ahta dn#!?f@ﬁ%maﬂélorfé HSSRE let@ptors. Abolition of
paroxetine, sertraline, escitalopram etc.) or an

the etietl ofothy compdepd elsmmpreﬁerrcaabthﬂ antafgosmeﬂtondlmlates that the
pran, venl af axi ne

cofPPud sffNARS thinvBstie e e ah sy,

benTrdineéshiinventioh deRltasto ot Malise dndzgBaand use in vivo of
| orazepam prazepam etc.), nmeprobamate, hydroxyzine,

peptigpisraeeQr agttodlirtmm\mntmn ﬁgs(aﬁélvaélm an opioidergic pathway
host i nmu uch hi ne, nodafinil,
defAiOH Bhah il SHERI R o “deanol (acti 5,
cl eTrgiidvertiBAramsey Heal%t\ﬁltﬁ thek@&6f pbaiidisCac el tbithe Mvention
sul butiam ne. Mst of these known active ingredients

forpagraryigyni f i cant adver se effects at the effective
pent: ARSI aIRE o The i nventi on act on a
?szls f@ier@@ug:@bpé@l@ubfatacwat@gsmramde@n pattesy ldepending on p-
and/or d-opioid receptors; and/or
- adrug for preventing or treating a disease selected from narcolepsy,
hypersomnia, vigilance drop, attention deficit in adults and in children,
hyperactivity in adults and in children, attention-deficit/hyperactivity
disorder (ADHD), obsessive-compulsive disorders (OCD), and mood
disorders such as depression, bipolar disease, dysthymic disorder and
cyclothymic disorder.
Moreover, the invention deals with a method for:

— treating or preventing a disease selected in the group consisting of
narcolepsy, hypersomnia, vigilance drop, attention deficit in adults
and in children, hyperactivity in adults and in children, attention-
deficitthyperactivity  disorder  (ADHD), obsessive-compulsive
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systens or receptors. The action of the peptides
according to the invention therefore does not depart

WO eoni1sdod0 scope of a regul ated system and canP@I/EP2009/056390
saturate the system Therefore, they have no or very
little adverse effects. The feptides according to the

act i ve | AGPEERDCON (a5 b SRR e P apragoidh bipolar
concent ra.tklbgééve f&r}/glt@ﬁﬁlgtd%déhﬁn@w&@f Yific @I%%‘?d&‘“‘%ﬂdid?e

second ac nt 1s admniste ed al one.

Ther ef-or activatipg edre opaxidengio gatrevday depéehaing nore ni-i amd/or d-opioid
relates to the use of peptides according to the

i nvent i off%eR¥8nbi nation with at | east one second

cor"?\ Fiig theoseg cﬁ%tdmﬁ?étgrlﬁ Rﬁ&? 'aY:%odeH 'tﬁﬁtln@@rﬁt% to an

mnistered at a concent l'ess t
indé\tlcﬂlmit Prafecaidy, themcﬂmlﬂuablslarr |najtV|@uajc&mI/@rtpa/an¢|m need thereof.

ff d
PreSRPIRa e B e e iodie iGEnefainisiame. The
Ind‘i\héuéleé:@d'}’@r @)@hbﬁ? i$ r&é@b@lw Imﬁbegeopbeﬁs%%ho\éfuﬁmléhtté}%lor of

same pharmaceutical conposition or in twd separate

actpradionef @nt oiaidecgiepatiivwayotepending phel- seddard-opio receptors.
phar maceuti cal conpositions nmay be administered to the
patient either essentially sinultaneously or

PhafAfdeattiehl sompositibrrsand do¥dgeoned here may be
treated at any stage of the disease. By "treatnent' is

meahbeentidas aecordagnenthg dnveatied are prefeeendially used as a

oSG 300N 8c EORP A% P RGN, 9 18Lst one

peptidepaydareingtd theahuentior dithesrieedr inorée pieinageliticallyl &dceptable
of occurrence of the pathology). By "psychostimul ant
exgipignt Spsychosti mul ant agent' is meant a conmpound which

CauBys«bidided €6 © b@nﬂ%&ﬁcﬁ C;zgé&fe%?ﬁlblg%ﬁﬁfe‘?’”el rlnceant any

neur ot ransm ssi on. arti psychosti’mul a
solsentyudigpersidre mediuot,r absonatlbmdelauens@oagserﬁl eetc. which does not
forcontraéill attﬁntlon noti.vation, alertness and
Progdyice iy > € pHAG SRR M BHAANFOT AN ERe t wo
) Pho RU5RIE BREBTAINGT® (RS PRRTHRIENTY c67B5pBhb! Blny of the
attention, notivatio al ertness, concentratl on
pepte:fea agscriopti@ibdwegi ¢ pat hway dependl ng on m and/ or

the [? 'egar%qﬁgeigh Wem)lpgtc?,mlpﬁgq@@eaccord|ng fjo the invention
comprises between 3 and 100, 5 and 50 or 10 and 25 mg of a peptide according to
the invention per pharmaceutical composition unit dose. The pharmaceutical
composition may be accompanied by instructions relating to the therapeutic
applications (for example the ones mentioned above) and the dosage (for example
compliant with the dosages mentioned in the previous paragraph).

The dose notably depends on the relevant active ingredient, on the mode of
administration, on the therapeutic indication, on the age, weight, and condition of
the patient.

The initial dosage is generally selected so as to be as low as possible
(minimum effective dose). If necessary, the dosage is gradually increased
depending on the response of the patient. Given that there may be a delay before
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t hose described by Henriksen and WIIloch (2008 Brain.

13 1(Pt 5):1 17 1-96). One skilled in the art has
w@zopensilod4d ests available with which it nmay be BUEHEPRD®E6390

whet her a conmpound activates an opi oi dergi c pat hway

dependi ng on m and/or d- opi®&id receptors, such as

t hose descrihed in aml e 2 . For ex le, i i s
003106 & 06 LeismPLer e eriagiediant, Rk BrbiRly b nepessary to
waRf 658 Raledl sl B d sy @eéﬁgssfo% iRcréRSiA Ithé deRhG d

r :
antagoni st of m and/or d-opioid receptors. olition
of Inhiheeddsecof e pémidecaqooudidgita theenyerdioentiee wiitial lnose for an

oo 7 Ryl 58 e A B9 o578 9 e 8 S ifisteres in
thré@Viges OThiseldakage tapogradubry URe indtedsdd UG 16® rhd daily if

vivo of peptides according to the invention for
neegssarut Pagages apove 28Pgng dedly rakayhad gpeermimendss. irdowever, when
DY ¢ T he | ti
ool Y SRS b AR koo o BB L AR Rl eacn up o

250 of 3p0engidailg. In-eldemp pati@sts| thd iailal dosa isifoar@xaaadless than or
of activating an opiol dergi c pathway dependi ng on

eqigidp 30 @Qcﬂﬁ”é!i@q @@éﬁf@s}ysi, _'S|aﬂldﬂcnot_exgeg¢ 19089 daily.nrn children,
theP [ EN4 689 rﬁ’%%re@}érﬁglé‘b@! I%@?%ﬁaﬁ%&e&%@ﬂ I f25 mg daily and
p a, Vvigi rop, n

nar col epsy, ersom ance attentio
prederfabbty shoutd adtiexseahdb my daily.dren, hyperactivity in

adujgﬁs nd in cFi | dren, .. : : .
at t CRE iPORIAeceUticahsapastiopsarcardigederthe Aprgytion may further
coMBFLEEIYSt 6EBEESHY Bt S M8t SEBLiePREMM®PBSychostimulant, an
di sorders such as depressi‘on, bipolar disease,
antijenragsand adiddarrateanxolfticycl ot hym ¢ di sorder. Moreover,
with a.nethod f treatin

he_j i deal -
or TR Ao Gl Lanpedilin Aeenllipad s it dymay be

forAiul4tad €8l RPBYbe BYPRTiSERsd th‘éJﬁﬁtle@ﬁQ% dsMRle addtedr ividNdifferent
deficit in adults and in children, hyperactivity in

FOUAeRI t s and in children, attentiondeficit/

oo e et o Bty das ocampe s geministered via an
ordli subliergicdunhsas tepeslstramsddirpal antidiveaanss, subcutaneous,
intrausCUBr andior recial reute, YS! Ot hym ¢ disorder; - andfor

In the case of administration via an oral or sublingual route, the
compositions of the invention are for example as gelatin capsules, effervescent
tablets, naked or coated tablets, sachets, “dragées”, drinkable ampoules or
solutions, microgranules or prolonged release forms.

In the case of an administration via a nasal or buccal route, the
compositions of the invention exist as a spray for example.

In the case of an administration via a transdermal route, the compositions of
the invention exist as a patch for example.

When administration via a parenteral route is contemplated, more
particularly by injection, the compositions of the invention comprising the active
ingredient(s) exist as injectable solutions and suspensions, packaged in ampoules
or flasks for slow perfusion. The injection may notably be performed via a

subcutaneous, intramuscular or intravenous route. The forms for parenteral



10

15

20

25

30

- activating an opioi dergi c pathway depending on m

and/ or d-opioid receptors; conprising the step of
W@ewpns®eeri ng a pepti de according to the i nveP@T/BPRODD056390

an individual. Preferably, the individual is an

i ndi vi dual and/or patient imMSeed thereof. Preferably,

an effective armut of ide. is, bein
a0 iiSie G P COMTRI oy RN B R Bk e Ag e ingredient(s) with
buRER &tahliYersh presstvativas, webm%rm& |@Q§éﬁ’trs Md suspension
activation of an opioidergic path vvay epen on m
agenid/. drccaradipgdpocknovee fprahmsquéhdheae snvdweab ar@n’ﬂnm sievilized (for
and eThe tides accqrdi.ng to the inyvention are
o PR AtRPT o e B o R AnE Al plsBE o
CONPEiSbOFeRSorPd sRledViA thedk e thguseduff@dSbasdtton an organic
pepti de accor di ng to the invention with one or nore
ph‘pﬁmh%wuitqecal | y acceptabl e exci pi ents. By "exci pi enf
r [ n
oo SRR TRES b SFuRbtr T o 8als: ifuge i lseiiose,
hydrogyethicelluldses nOhyderybrogrlaeyulaslyer seacadr al kadgi ¢ sodium

reaction in humans or animals. The peptide according
Ca@QXYWEthWﬁ)%'HQS@n may correspond to any of the peptides
desﬁﬁl‘tﬁ?td u%@ﬂﬂ%taﬂzﬁ’ierg)é%%hd?m? 'i@%eomreﬁﬁ&ﬁ‘étré %%lum sulfite and
conposi fi'on accord nvent 1 on conpri
sodthienweeta8uldinel, WHide n&'neraatm:h Blayobe Madardf 86dimn @Fh)ﬁdroxybenzoate
I% ge acc r di n% to t e mvent\@g geF har maceut i cal
SO b‘gﬁﬁ' FiesR %P*ﬂ' %@ésoﬁ%pr&?QF V&bt FaPrepgrpgAn 9@ solution
or 5BYp&esi8R CATBPaRIIRS ifrebi LS 46k 'o‘Péh%I\r/@di %? isigpEAdEASN a suitable
t herapeutic applications (for exanple the ones
vetnelet ivatled dlspers anhda themeotae o sosperaigs egeomﬁforaexample
wi th the.dosages nenti in the VL OUS ra
polflaVigy B n A pr T AlLe ol hves Puth (Bt bR A8E st acen), o
tast18bREEETY agét dridecdBheg @geadm ni stration, on the
t herapeutic indication, on the age, and
conldPf PeePTNG n@cma@ms The @%'\tq kﬂgrﬁgﬁljé grg combined with
s
sulPE Eusaler FUBHIE BeRiieds e BRn M SRR FLase,or active
sulgstadeed by anhpotie@styde of additive for forming a central core which is then

coated with a suitable polymer (for example a water-soluble resin or a water-

insoluble resin). The techniques known to one skilled in the art will be used for this
purpose.

The thereby obtained microcapsules are then optionally formulated in
suitable dosage units.

Although having distinct meanings, the terms “comprising”, “containing”,
“including” and “consisting in” have been used interchangeably in the description
of the invention and they may be replaced with each other.

The following examples and figures illustrate the invention without limiting
the scope thereof.
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dependi ng on the response of the patient. G ven that

there may be a del ay beforeoccurrence of the effects
W@toovhaodcti ve ingredient, it wll preferably BE&/EP2009/056390

necessary to wait for several days to a few weeks

bef ore increasing the dosage20 In the case of the

f 5?%%@@%%%@%@?5?@#&5 be ess. than or equal to
uReH ARt g?éﬁn t'ﬂbsgﬁ%ﬁoétl?mﬁlﬁhﬁearﬁd ”Eﬁhde;%r'é%ant effect of

dos y gradually be increased up t
opibfphiechmﬁmfoyced)swagmmgamvebyzmeaagrlra@thqmanebmt}{ duration during

tne, BERER] (1) SEF: s TEOHTT: B (W OHOA el AoREM). The

res‘t‘JHsto‘? tﬁé@/léﬂ \/\ﬁ@@]eg'gegtacv%)’veﬂlelezlaij@%nblrfol&ﬁ/@é Q[Pfo. g(g,h’g%<0.05, whx

initial dose 1s for exanple s than or eq
p<&g)Q1a|Dwrlrw1mept®‘tetmlrgtS| to whsi dplﬂO}DhlGM&Q@dDﬂOiS‘tgred do not
dailLy. I n, chi d n..the, initia ose for
resih tiemSEEY. s ERnp "o BbbEn B See, ks fdRMRagrea. This
dembabtrbtedahatgsiorshir halthrfiantideprd Ssar RfedBFRIHHE adluring the test,
conposi tions according to the invention may furt her

thecigimabifityaime e ¢he cats toedyal oaarpb@ wag adaliristered iseherter than

L T e T

opiofpHih@ak v oh@etmmalerin@ﬁ‘éotr nmul ated so as to be _
adm nistered to the patient via a single route or via

di 1 EGLER2 PaRie4atTPROII FH8Ea AN AnalsRisoas Myrin dayTick pain
mofd%f %ne r(%’égpo%g@ Wéé%%ﬁ{%t&‘i iy %%&ro%' of tifeo hERHAS thermal

asa cca transder i ntravenou
stlmubcmllammsadmmlsteanmcLdfamunaam/©p|orpalmhalorr odrphinen Tail-flick
the case of adm inistral on via an .oral_ o bl i al,
1at6re WarR EVEHAIBITOT dndMSTentHisne (RIS Gn 6 23 ghd B0 fin after
Op%ﬁm Br 38R aHInGAREBhER refélcPasadRBHpHiAR! $ivd, ' nsecutive
naked or coated tablets, sachets, "dragees", drinkable
measpomestosegataied drys30 si |ote3"gatsnwlees carriea olubbgmre Opiorphin,

morSERG VRSl ST b herandich [Ene) Effects of
OplioNAIh i (Bla X EREIADR thgiRGaw. | ebnpererl ® véRicideoseseirie) and
an administration via a transdermal route, the

mogRiipesian @mdriengl e i madkaiion eritbe tedl-fickalatenayor Results are
exﬁ?é@ggb %s means + SEM of 6 rats. Asterisk indicates ** P<0.01 vs vehicle by

Mann-Whitney U test.

Figure 3 shows that human Opiorphin exhibits an analgesic effect in the tail-
flick pain model. The pain response was evaluated in function to noxious thermal
stimuli following acute and chronic administration of human Opiorphin or
morphine. Tail-flick latencies were evaluated after acute (Day 1) or daily i.v.
administration during 7 days (Day 7) of Opiorphin, vehicle or morphine. Two
consecutive measurements separated by 30 s intervals were carried out before
Opiorphin, morphine or vehicle injection in order to assess baseline tail-flick
latency. Effects of Opiorphin (open triangle; 2 mg/kg i.v.) compared to vehicle
(open circle) and morphine (open square; 1 mg/kg i.v) on the tail-flick latency.
Results are expressed as means + SEM of 6 rats. Asterisk indicates *P<0.05, **
P<0.01 vs vehicle by Mann-Whitney U test.
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Bioal‘&(‘fbﬂ{o% g e - m'aE| ﬁ(’%@ " SOdI umsulfle and
=—s00

When administration via a parenteral route is
contenplated , nore particularly by injection, the

W@ 209pe3iogd ons of the invention conprising the BCI/ERM09/056390
i ngredient(s) exist as injectable solutions and
suspensi ons, packaged in angblul es or flasks for slow

P R Aok i S RS R LR P °

ThegEey FE?NU%F papent §ﬁ§|@€6‘rfés%dr?d ‘t@’bé}ft?des according to the

conventional Iy obtain by m xi'ng the act
inventioredviers particukatli, SEQ‘I& NO: & etridspoads to Oplorphln

CLeRER TG, o handioiortye: S¥Rblar SEERRGHRS C Protine-rcn

LadrRaeriotaihyBesPar e then sterilized (for exanple by
filtration) and then packaged as intravenous

i nj @60 BhNO: Ascorrespongs to gigdopkin.l ed in the art may
use buffers based on an organi c phosphate source. Exa
nmpl esof suspensionagensincl ude
met EXAMPECES | | u o s e, hydroxyethylcellul ose,
hydroxyproyl ceI I uI ose, acaC| a atnd 30(|JI:|Sum

senosphére

ion may be made of
sodThmqm@*pdrmbaMesomdar@, swﬂhbsnzeddndeenoeplméreolB|otech nologies

(F)sigm%gg#ecié) | S(‘gﬂ{p ftgqulé/sa E)%:\Ié rggﬁc{: &‘@t%ﬁ%ﬁ{r Ingﬂ@gls g,aéc%es protect

in @reSiAl & 88s Qe pbsdetd@sl:.i n a suitable vehicle with a d
| spersant, a humectant’, a suspension agent (for

exanhpl e tﬂj\@l swbshangeer kP dphysioé()gical pubstratanil WE R sach synthetic

agent orGorogedla RSSREE AREPORGIFDHT AT RER-prpoH

M cr ocapgesso- F.bﬁerastzuehﬁnct)ngh@dﬂo@@bﬁd@p.@t@@ptmsrng/decombmant
with suitable diluents, suitable stabilizers, &%ents

pronot | nRUpABI MNgRA(ipbilkideey spnsertiatienpRRENSS B peptides,

any ot he it f, g a central core
whi ch Iséqrhéﬁ§%ogé?ﬂ%%ﬁ¢éﬁd 2y I\t/lgb*qeonpol ymer (for
exanpl e thewadyathetiel lﬁmlbetratwcbf KlasAMat efamns einlhbgroteolysis by
resin). The techni ques known to one skilled in the art
will be 'gsembirantiwiniamhPhese. The thereby obt ai ned
m crocapsul es are then optionally fornmulated in
sui t abl e dosage units.
Example 2: Effect of opiorphin on nociceptive transmission pathways

It was shown in the analytical model of the acute pain behavioral response
in male rats, the “Pin Pain Test” (mechanical stimulus) described in Rougeot et al.
(Proc. Natl. Acad. Sci. USA. 2003; 100(14):8549-54), that opiorphin exerts a
potent antinociceptive activity at 1 mg/kg i.v. (p= 0.0002, Mann-Whitney U-test,
n=8-12 rats/group), equivalent to that of morphine at 6 mg/kg i.p. (Rougeot and
Messaoudi, Med. Sci. (Paris). 2007; 23(1):37-9).

In a remarkable way, among the major adverse effects, the anti-peristaltic
effect of morphine (80-90% inhibition of peristaltism in rats treated with morphine
as compared with control rats) is not observed in rats treated with opiorphin.

An analgesic action of opiorphin was then investigated in the analytical
model of chronic pain behavioral response related to subcutaneous chronic
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Al t hough havi ng di stinct neanings, the terns
“conprising", "containing", "including" and

WO ewpds®ei ng i n" have been used i nter changeabl BCT/AP20h®056390
description of the invention and they nay be repl aced
with each other. The followi2® exanples and figures

ke S P T LB 8 Boscroes
Rolé%gl?étsétr At @rok hﬁafPSA(E&PSSdiTQU?ﬂnQOGQW @%ﬂhggﬁrﬁ@ %Sf?nfhe reference

ect of opiorphinint or ced
substagcs Isrmotp’mne ratebildde §f 2mgdkg.on durl ng the Pre Test

SevpT tRERL T ey fobt IRORAT FAFoReEh 82s8-2fe “formalin
pa‘ﬁet@st?gﬁé dRiF&tics of BERiINYDT the PpaR- dndthe nBePdf sPpasms oplorphln
p<0

. During the test, the rats to which opiorp
hasvexhipiterdr pralerged analaesicepiajie (therhahiavieral C&ﬁQOIﬂéetlﬁéeCOFded

anfy ShEhRr IR et rob BOSFI R a S i adihpent effect (o <

0.08f wuskﬁwvbh%rvarfﬂa#ﬁct@anbn%.é a548 réﬂé?ﬂm@r{d é)r‘néklﬁmm anti-
of the rats to which opiorphin was a ni st ered

nogikeptiee pokemcy Ak 1+ i it (Mann-¥fhitney tested @ §36 -0.003 vs.
veﬂgl ng the pre-test. This denonstrates that opiorphin
S psychosti nmul ant effect. Figure 2 shows that
opi Thelolovarg step vasaoalefinsithe apetiitity of thet aitinddideptive action
pai n nodel . The ﬁaln response was evaluated in
MBS @f oRioReNtbane1aly He farlisetianiqf £60pganeups opioid
[
oS, Th8 B (R SRR Ko i S Wb Bnalyzed: an opioid
antaigoaispeiithts wide spéctrith (Nameeanng/ﬂ(ggeend}slednfqbllverarmgomsts of
vehi cl e adn1n|st_ﬁé|on in reference to nor

thecQpigiclit $<RPIRSAS Ut @e R Ssmedigar ot %Q?p&?rss(@‘%tp'ﬁﬁpl@r \79| rag/kg) and
r.e ' ' ine or vehicle

e Bof N P Bt B A PE? SR RBP TeSedRERT Ok ar ency.
Effects of Opiorphin (black circle; 2 ng/kg i.v.)
conpared to vehicle (open circle) and norphi ne (open
triangle; 1 nmg/kg i .v) o nthe tail-flick Iatency.
Results are expressed as neans SEM of 6 rats.
Asterisk indicates * * P<0.01 vs vehicle by
Mann-Whitney U test. Figure 3 shows that human
Opi or phin exhi bits an anal gesic effect in the
tailflick pain nodel. The pain response was eval uated
in function to noxious thernal
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stinmuli

human Qpi or phin or
werabasted after acute (Day 1) or daily i.v.

nor phi n

foll owi ng acute and chronic adm ni stration of

e. Tail-flick | atencies were

adm ni stration during 7 days (Day 7) of Opiorphin,

vehi cl e or norphine.
separated by 30 s interval
QOi or phi n, norphi ne or vehi@l%ii

Two cord®cuti ve nmeasurenents

were carried out before

njection in order to

PCT/EP2009/056390

ﬁ@ﬁ% b3

i or phi n
vehicle (
ng/ kg i .V
expr essed

Vafiabtg0. 05,
test . DESC

SHEHBE T
(open t

open ci
) on thg
as near

n = 8P<(
|PT|)8\|

Ao
cle) and

tail-fli
s SEM of

G

108 ol by e

R

opigrphine (op
ck | at ency.
6 rats. Aste

ts of

conpared to
b Birsadogplemirie +
Resul ts are

PPQ(ph'Hdl cat es

&JEN&EeLI STl

CTAP
opiorphin

| (n=8)

Nugs®®r| D ¢
S accsor di ng
2 cor
H(ddE4 Bspor
Proline-r
1348 r espon
t hesi g

p= Y)ﬂospher
Mahhe opi or
Bi ot echnc
Whitheyitesteo

Slgﬁp c,ra‘l’ice' n

ysi ol @

2871312,
to the
responds
ds to th
i ch Lacr
ds to si
of opi (g
e Bi ot eq
phi n bat
| ogi es (
that th
a dose-
gi cal sy

(vstvaniclepen

i c subst

139a48 4

i nventi on.

to opi of
@) sgquenc
i mal Prot
al or phi n.
rphin (i
hnol ogi e$
¢he9.0®r ¢

F) & Almac Sci ences (

ese synth
dependent
bstrate o
rates [Ab

je. the QRFSR

d@br-28pond t
More parti
phin. SEQ I D
¢) effohuman B
ein (BPLP).
EXAMPLES Ex

(F) & Al mac
psy0tdeesi zed

esi s batches
way: the su
f NEP) and s
z] - dRGL- [EDD|

Ei char faX|

ynt hetic

H168p26 des
cularly, SEQ ID

NO 5

gl £9

SEQ ID NGO 6
anpl e 1:

pepti de) by
Sci ences (UK)
by G®Rospher e
K). It was
protect in
bst ance P

285136

U=32

p=1.00

L Ahzl - RCHK-T DanOHl —( Ther
MapnafhiRgy Jeei &St PRIPR 1 ¢
mgiggqf)t ory concentrations of

ween 5 and 50 m\);
Sighiifecale f r om ami nopr ot eol )

and

FUES TR

QRFSR peptid
the syntheti

conpri sed
bstrate of

$F0.6§ r econbj

u=11

p=0.02

I\Dl\l
7-xI

Earmmloa 2 -
I_I\u.llpl A3 =

=f F nr\f
| =} \waAwaY \Jl

transm ssi on pat hways
It was shown that the analgesic effect of opiorphin in the “formalin test” is

antaoarnh lh
\J'uJI \JI|~JI LI \J

_JU\J\I)—

u
prra®{7Shuman

1 r\nnt RV

Fal
T A\ \JCH T Vo

abolished in the presence of Naloxone or CTPA, a specific antagonist of p-opioid

receptors (Table 1 above). This result demonstrates that the antinociceptive action

of opiorphin is mediated by the endogenous opioid pathways which are dependent

on the opioid receptors and requires specific activation of the receptors of the -

opioid subtype. These receptors are involved in the transmission of physiological

signals involved in the negative retrocontrol of the pain transmission (enkephalins,

B-endorphin and endomorphins) and in the morphine action.

Thus, it was demonstrated that opiorphin exerts a potent antinociceptive

activity at 1 mg/kg via activation of endogenous opioidergic pathways, in two

analytical models of pain behavioral response in rats, the “Pin pain Test” (acute

mechanical pain) and “Formalin Test” (chronic chemical inflammatory pain). On

the other hand, opiorphin at 1 mg/kg i.v. is capable of inducing in both of these

tests the maximum analgesic effect induced by morphine at 2-6 mg/kg i.p., the
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It was shown in the anal ytical nodel of the acute pain
behavi oral response in nmale rats, the "Pin Pain Test"

W@ pwehsnocal stinul us) described in Rougeot etPGI/EP2009/056390
(Proc. Natl. Acad. Sci. USA. 2003; 100(1 4):8549-54),
that opiorphin exerts a pot&# antinociceptive

activity at 1 nyg/ i.V. nn- Wi t ne . L
mogf e ‘ariodsia Thalfeyls: Ll eal eheotere pag dyonic pain in
huffi@hghi ne at 6 mg/ kg i.p. (Rougeot and Messaoudi, Med.

Sci. (Paris). 2007; 23(1 ):37-9). In a remarkabl e way,
armld@recmernﬁj\/ms sebrewih aetdliscnBammasioannpdeleiniratsathiat opiorphin

ffe hi n 38 %lnlbit'o of . peristalti.sm
at ek v G N OIS e rblics welyr oo ftanirie fuh iidiced by
intfaPé&al A@mistrRRFLOHVENBS) unfiks ithuRated Oblbfpmﬁ”tr%réfdr@ does not
An anal gesi c action of opiorphin was then investi _c|1at ed

exgrh atnryreSIgnlzﬂpgm truestined @ntidghflammatery effedt inchiss testallhe anti-pain

cHbSRRRT 4 o PP EREHS SRR A e o

ass$orsdted ddgcantbediahim eotﬁvutfytofahe peptigs. Natl. Acad.
Sci. USA. 2003; 100(14):8549-54). The reference
substance is norphine, at a dose of 2 ng/kg. On the

- L8 {rBRing emotions:

anﬂlden(esszarufpdtdsrﬁlabaw and the number of spasns, opiorphin

has exhi d a prol ed anal gesic_profile_(the
banavivor ane PEEREREY TESPRE LN EY e AT LTSt
kin C | capt PEEWISRE
of 1 008 T Go PP B §u | Rl B e RRRIPECOGEr were
invesiigated sn @lduljpmalarratsa Treciestimciudes a rpomtmpiess@n of 15 minutes

an%men?éeg@g &t&se?ftegrgg %rpot&ur}lﬁggﬁ r%atgst[%esswn the

beﬁ‘é\flbf‘@f &B@aﬁ%%bé#dé‘dtd’urﬂf i!h'éenréﬂs 'n*ﬂﬁG!e%em théee@&bf fHe pre-test,
mechani snms of opi or phin an notably the inplication of

thegiad isyramoene oo o tbervmieptdedlgateMérI@mtte&ﬁiad enddhen patback in his

aniphdes P PR L PR dREsRn R fags benavior

is r@adrosgqlfgpslmmumg agoni sts of the opi oi d mrecept ors
(Ctop, 0.8 , .d-receptors (Naltrindole, 10 kg)
andOII@JQr@béfbt/\@Ssa‘éfNﬁ“r'S‘BﬁFﬁifV@r@hl'rﬂﬁ@ﬂéen@%ﬂ?%g)(' v.) |mmed|ately
aftg PP KoTaRE ahl S00'8Ra oMb Rlnd B AT YeSsion with
I or in fo mal

threleodiosé@tdolﬁq 1 be ZJITEﬁEgO;ETbé rﬁaémrmeesobsﬁ%fe was 8-OH-DOAT

t f
(0. 5%?5/[(9) (\:Nh?cr:]h algonl SHT(’ra gg};grgst or imipramine (20 mg/kg), which is an

inhibitor of serotonin reuptake.
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receptors (Table 1 above).

This result denonstrates

that the antinociceptive action of opiorphinis
worewpaswd by t he endogenous opi oi d pat hways whPCHER2089/056390
dependent on the opioid receptors and requires

specific activation of the r2ceptors of the m opioid
These receptors are
transm ssi on of phyS|oIog|ca

subt ype.

Eggﬁéé

volved in the
al s |nvolved in the

Gr ative retr

Einkephallns,
nor phi ne acti g
opi or phi n exer

1 ng/ kg via ag

b- enJorpm
n. Thus, |
ts a potery
tivation (

anépmkd(

10. 5versy/ kg m
1t anti noci
f endogen

|
BRI
pAshgikged

ceptive a
bus opi oi d

Gﬁé)rphln 8

t hatg/kg

ctivity at

ergic

8-OH-
DPAT
mg/kg

0.5

PralEdvays, 1n 1
response I n rg

Kruskeh¥¥altial Tasii

a ory A
H(qgg%L 1828

P £ @567 the rmX|

at 2-6 ng/kg i

Testh the treat ne

ke Vs Aot ¢
H(q19}-20.04Be cg

|ntrarectal ad
{38908 n ther

WO anal yTi
ts, the "

ain). Ont
s |capabl e of

mum anal gesi ¢ ef f ect

- p-

cal

Pin pain Test"
n) and "Fornmalin Test"
hand,

he ot her

model s of pain

(acut

ehavl or a
e

i nducing in both of these

(chroni ¢ chem cal
opiorphin at 1

i nduced by nor phi ne
t henost active anal gesi c nol ecul e

nt of severe and chronic pain in humans.

lic wall

m ni strati on of TNBS,

does

unli ke

was seen with a colic inflammuation nodel
gpiorphin at 1 ng/kg i.v.
frominflanmmtion i nduced by

i bupr of en.

not

efore does not exert any S|gn|f|cant

vvir'caggﬁ»s' ol s
anti -

ain effeg

CZtJ. Q 241”[“: %

of ™ opi ¢

0] IIB
i phi i -at

p £106025 of

(Teshes Reltesm) Test|'
. :

I Y

PR S

1"ng/Kg in

® €0e293n0t

%?2313”

pse1d120

be = 0.021

7 =2.524
p=0.012

of the

Ef fect of opiorphin on pathmays

peptide. Exanple 3 :
f ' : t
on R P 0o 8B SRGF BRI e o rts

of #id differentft mplummumngnhermedmpas rncﬁrS|gaE£||cgnHy|d]rfrﬁerent while

were investi It mal e rats
SiOPELeN g BERaenie i §e Ebschud fahNspe RArie ipaes aer dreatment
(TAdhS b aveh.on of 5 minutes,

after 24 hours. During the
pre-test Session, the behavior of the rat is recorded
dur Magnt\Weithey’ sttest heshshawyn that thaémemabildy timeeof rats treated with
t he ter

1 g2 bl oriiiohll aod s ESERT SREBAIGAELERS them hat of the rats

froﬁth' dongrof gesup, MiHdréss tHeeintrasbilityt tifie'olthé Fatd @Rite group treated
£OS|ted I'n water and its behavi or
with 0.5 mg/kg opiorphin tends to be less than that of the rats from the control

group (Fig. 1).

The Wilcoxon test has shown that the immobility time in water of control rats
significantly increases between both Test vs. Pre-test sessions. Indeed, the control
rats resign themselves during the test, since they have retained that they were
soon to be taken out of the water. Unlike the control rats, the immobility time of the
rats of the groups treated with 1 and 2 mg/kg opiorphin and 8-OH-DPAT
significantly decreases between the pre-test and the test. This indicates that the
rats treated with opiorphin do not resign themselves and therefore opiorphin has
an antiresignation (antidepressant) effect. Further, the immobility time of the rats of
the groups treated with 1 and 2 mg/kg opiorphin and 8-OH-DPAT significantly
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is recorded for 5 mnutes. Opiorphin was adm nistrated
via an intravenous route (i.v.) imediately after the
WEe@nsweo sessi on, and 300 and 15 mi nut es bef oPEI/EPRB09/056390
test session with three doses (0.5, 1 or 2 ng/kg). The
ref erence substance was 8- O20AT (0.5 ng/ kg) which is

dedigankn elpiey gp taet ot bl W@uﬁa& ¥k iadsates that oplorphin not
ont§RhSlarVihbSgharbRERECapel b DRrBIAMIARErethe

i mobi | rats o ent groups during
t heAsraechEéwsmrs wmormlrgradmloa’aenegd idirayesraursly, inglices a protective

oo B, LS, RGBS S ' R B
anfi®sgre St Poeantt tat mfgmg inntAB ldhiat/boral despair testif adult male rats.

treated with 1an 2 ng/ kg opi or phin and 8- OH DP
si ghi @Noea it wclluégsa passibiehamnegsia Wehymrgclﬂ\rlwfﬂ‘m of oplorphln

t
wh?cﬁP{TLagJ a% ?ég@ﬁc% ﬁ‘?éé%@ﬁ% QIS ﬁér;[?ég%go{?t %%@ltlonal
behevim tbb&nv\tdmtc@frué@@utahsddemd beri¢ ntrre)bpgbﬁwity of the
The W/ coxon test has shown that the

anﬁlqﬁﬁfﬁﬁaﬁtﬁﬁﬁph@f PRiORRYRr of control rats si gnificantly
i ncr easep pé% q%‘?;tcg Fe‘as?t vs. Pre-test sessions.
tﬁe on ro

| ndeed, rats resign thensel ves during the

t esW|thsﬂheqm=as‘sh@/a\hadanasest®t medatt; liteis piolssiplevey evalaate the degree
be taken out of the water. like the control rats

of ’inl%n‘?rl'ﬁ%@f‘lthtpeﬁnﬁﬁab‘#u'i'rFﬂs”}eat’ﬂ'EpQﬁat'PHeOfg?rrbﬁb@’StVreeﬂtrBH'US from
whith! |Fc%rl1 e / ¥c QRLRERINGisdr ﬁvoqurggﬁments sepahrgted by an

signi ecr eases between t pre-test and
opelesnartlfl'd)m allowa:hg:Htesmtttbara&sl*rfeomad:@mpadatem toithl other. The first

cogBriifiticiviete 16k raiRi tHpoisd R e Bebniigphiectesy is iluminated
an@’fcf)ﬁ‘ﬁn‘?lun|l‘3$1'tretsrtﬁI‘ougthhéa sbgﬁ‘éi%lr '\Ahﬁh & Ak @6mb'éﬁrﬁéﬁtsarﬁfthe floor of

he groups treated with 2 ng/ kg opi or phi n and
wha:mnclnws al glmctrlfmmgmq/d“ém éaselye@doacianc@l test mdudas apre-test

ety SRRKE fle ShPudle rocurs ALt SR ERrasR (2 BTA 2Py Rienters the
damk%&ﬁ@@r‘tm@fht amd £8fraiplute 5t 8eSSiBAlalRr 24, houps OWiRériethe behavior
adm ni stered intravenously induces a protective

of ifesniagh enaralyzed fasdis |an|tﬂf§ﬂ retestigR &X ftem leafped frak (the grid of
th{ﬁgrggha FS!aF‘E‘rW%ﬁP I HS'%?@ ?@leBﬂ%ﬁ?@Xn%eﬁé@%k@pué‘rphm was

oral “desparr mal € ra
administered (1 mg/kg i.v.) |mmed|ately after the session of pre-test. With this test

it was possible to evaluate the amnesia effect of opiorphin. The table below shows
the latency time for entering the dark compartment (average + SEM, n=38

rats/group).
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In order to exclude a possible amesia or

hyperactivity effect of opiorphin, which may al so
we@xpbasa4dbsence of resignation in treated ratBCT/ER09/056390

addi ti onal behavioral tests were carried out in order

to verify the specificity of2& he anti depressant effect

of opiorphin. Passive Avqj e}n e Test Wth the passive
avoi dance test inrats it sible to evaluate the

ree of memnmgn on of TH |duri (ATSYY
e oo oy T O ey

appl i cation off an aversive rom
cannot escape.| The devi ce|dongikgt s of two| Udepart nments
separ at ed by 82 n partltlog%allovvingtwe rat to
pass from cong ht to 4K her. The f{rst

Pr&f@gar tent whene the; rat | by glegesi Ted at | (A1
begi nni ng of tlhe test is illlum nated and gconmuni cat es

through a sash door with a dark corrpartrrewp Qr%l t he

——feor—ef—whi-ch—isnetuges—ai t+Hed—gr ke
Teghssi ve avoi dd 1(74 &P i ng |1§§§ %p%re tes 3329 on

where the anirals receive|an electric shogk=®9m\, 2s)
when it enterg the dark conpartnent, and 3 mnute

Wilcexon'sdesfi on afza=2.324 houng,= &b e the behavi or of the

animal is anally e (]fl% its Ioag) ermretention of the
| ear ned task ( e g a conpartnent is no

[onger el ectrlfled |n the test) Opi or phi n was

adni ni st er ed 1 3‘#&5 i medi ately after the
ses’éh@d\ﬂ@mn-ﬂ\/@ift%’s est hShCPW% thelsthe tatergy poesehbthe rajs from

o RS it o R b i oo i MeRpo tHE dsBf gBmpartment
duriegpard t@otpreatest agrl t&8tVsessiOng,aiss/rpt osighifiCabte diﬁé'rieat The
Mann- Wi t ney test has shown that the |atency tine

Wilcpgop 4est fﬂ@%ﬁ%‘%‘ﬂf‘ﬁhﬁr hepatengyetinogffrats @rﬁ@aé:ﬁl rtBﬁltWO groups
duﬂ@%%’rﬂ@tesft%’ @Hrf hﬂ hﬁgﬂ‘ﬁer(@r@‘?f@fﬁﬂ%em ogﬂé Adtgd ﬂj}; the pre-

-tes sions, IS not srgnr I can
tesdi Tlﬁsruadtcaté’i;reh:Wﬂheoammalemvbafetarhednhehearrtdﬁetask in the long
| atency tine of rats for each of the two groups during
e test is significantly higher (x 6-7) than the one

obt @'pRﬁ‘Eh AUt tHe db& 8f ¢ rﬁg'?lﬁé i. v-'Tr'r'e‘rer"o?é’I beas %& Elli'é\fv dliy@mnesia

animal s have retai ned the |earned task in the | ong
eﬁe@rlmth@aeslmanoldancer@tdose of 1 ng/kg i.v. therefore

does not Tfie %’\éo%[l]gto? g(r;r w}y test
The device consists of two compartments separated by an open partition
allowing the rat to pass from one compartment to the other. The measured
variables are the number of upright standing movements (vertical activity) and the
number of passages into the two compartments (horizontal activity) during a
period of 3 min. The reference molecule is imipramine (20 mg/kg).
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effect in the passive avoidance test. The | oconotor

activity test The device consists of two conpartnents
waezpanswed by an open partition allow ng the reCT/ER2009/056390

pass fromone conpartnment to the other. The neasured

vari abl es are the nunber of 28ri ght standi ng novenents

(vertical activity) and t%er of passages into
the two conpartnents (hori activity) during a

iod of 3 mn. reference N IS ; e
Gr(?% ng/ kg) . Tabl e |4 I%'%p Vehi cl imlp?nglglrlrgem ne %c?’ P‘n
20 nmg/ kg 1 ng/kg|(n = 8) (n = 8P0(MgAkg8) Aver dgeg/kGEM
30.13 + 2.56 18.'? + 1.91 35.2% + 2 .84 Krusks\h’-\_/\ﬁlis
test: (H(adf)=1 5.87 0. 004) [B=E21 mann- W ERdy

AvéRRje 4 Sgi\/l veni ¢l &)3opr3l. é’.{%‘ pP=U14875.0MNy{ | can 335.Qﬁi2.84
CcO At t he

ared with the control groups, opiorphin

Krubkae\Widllid testy/ (Kgadf)¥15.6ep+0.004) nilsde any sedaj Uxe1
effect, unlike impramne (20 mg/kg i.p.), npr any
significant hyperactivity effect, in the | ocpnotor

T —1Thus, T -ap gyaal ytical oo —of
Ma@@h\’a\\,\}ﬁ?tg%gé;%g\é%g/ie{h@fé)t was showﬁ t6 hat” i n nmal spfg%g
Sigmpicanpki n exerts a specific anti-depressant effect at

1 gl kg—i—v—inaddition-to-a-psychostimilant—effect.
The following step was to test the specificity of its

aCtAQ%ogﬁﬁ;’d?@Bivﬂfﬁtrﬁ‘éoﬁ}%l%QbMﬁé,t ibFpHik %gmé)aogé 851 mg/kg i.v.

endogen opi ol d receptors | e forced swmm
neitlet indlice amplsedbtlewfieebwenlikeinipirantine{2® heg/kg i.p.), nor any

sighfiEah{TRmarp P ariett dG e DBt iy S8 A7aRe | oot
sesthassin(gn ahaf/tt=p wivda Rt favidiaMdbabhe, & WhS Shown that in

second series of tests in the behavioral despair nodel
male ratsy LRIGMFNIN ex@rishaspepificrpMi-deptessanpekigetr ay.1 mg/kg i.v. in

o IO B PO EBR R0 &Ff ect 1 compar abl 6 with

t heThe folfovgEingadlep was to test the specificity of its action mechanisms and
notably the implication of endogenous opioid receptors in the forced swimming
test. The table below shows the effect of the treatment in the forced swimming
test, by measuring the immobility time during the pre-test and the test sessions (s,

n=8/group; average + SEM)
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by the reference substance im pram ne at 20 ng/ kg i.p.
The effects of opiorphin are abolished in the presence

wW@R0oNaswwd ndol e,
receptors (Table 5 above).
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Session, the rat does not recei ve an electric shock,
the sole view of the probe triggers anxiety in rats.
TheTbéihae'COﬂé iriehofrigsss an éhedvenaleiorabdespairnoogel in rats

corHined HafZ Sitiokin 8t IS e i Bdtel tat  AiicRrdstBgt effect in

addifiéen Wé ey chogtirmyahesffedt. TRRraFReh Qﬁcdrﬁﬁamlé Wehpr@bAe exerted
and the nunber of escapes with regard to pr obe.

by the sefedense pubstanes immraming at 20emafker i- I@aTBQIQﬁelckﬁgofaﬁplorphln
are abolished in the presence of Naltrindole, a specific antagonist of 3-opioid

receptors (Table 5 above). This indicates that opiorphin’s action of the
antidepressant and psychostimulant type is mediated by endogenous opioid

pathways and requires specific activation of the opioid receptors of the 5 subtype.

Example 4: Effect of opiorphin on pathways controlling emotion: anxiolytic

potential
e The conditioned defensive burying test

The anxiolytic effects of opiorphin, administered intravenously at the dose of
1 mg/kg were evaluated in the conditioned defensive burying test in Wistar male
rats.




10

15

20

25

overal | anxiety score for each rat. The table bel ow
shows the results obtained concerning the effects of
wopioonglosn ( 1 ng/ kg, i.v.) on the overall anxPE&L/EP2009/056390
score in the conditioned burying test. Table 6 On the
base of the overaII anxi ety 3rore, opiorphin, at the
dose of 1 v. did not show any anx ol yti .
ot Iy PRpT (BT e ROSESe ST PRAEN LB ES Gieanalgesic
eﬁ@é{r c?”ﬂas‘t 856k pack SirtwiBdsicHsS a &S cﬁgﬂfrd';selé’(ﬁfrfgggr‘ixwus rats
st an novenhents, the ratstreated w th opi orphi
folloivedday atesémeaw Lo“fdeexrma@@enhg hlemdumnegirmfenanehhmgymg test
enent s than e ol  rats 0.1 1 vs. . vehicle
for RBISTRB Shpptbrtd Ealiiakes pidcBuf bR T ol Bt ik drrknes phase.
a pHEePRAEFRCsUSRE RIIBOQ\CtiIDENEYLR rat #sldiepbsitsd ity Bfe experimental
potential Conditioned place preference test The

deviee pphe sifls eprROSIE toviae PEPRRPRGBrRIRGISEIREtHE sHOBK Oblew intensity

n t t
2 BB SR8 o PIE PphLE OB SR ISR G B for e
firgtameararmg pt‘@‘bé h@n@tthem its(heh & Viop s blhseetve@for 3 mmutes The
illum nated and the floor i ncl udes a netal

sawdys! i 6hAPaed REAteYaled togiintoemndiaiaht ¢fi S ameb%fp(ﬁethe passage of

y !
caffEROSHIEDh 1 S i o DIRSBAENIGAt A 5eRAROYTE G 6 rove
wené séJ@ctwys (45 mn, closed sash door) the aversive

C heTRE bR day Gha sl Baretiedaitiies RaTaiP das STt enpsited in
thePEI Rttt Pd e \GEETRAthEBIMion géblﬁsn@%dtﬂbr&oﬂﬁt Arthal s)es'sﬁ)n the rat

associated wth the control (vehicle). The test takes
dog$ aotrensive ahralecipicaieck, theesolabiiewanfitba psobeitreggerstanxiety in

B3 oohPipiophuB A AREREER 5 Aybbdntnd 8250L89 verities
arecthleatsiny Ry thas & f e broB, kBe inumbertt smwhng@.mﬁtﬁe dissstion of the
as a reference substance adm nistered at the dose of 2
Prafg, kae inumbedreiskrpropanes sacingitan soapad e apmaaspigscapes
withEgHREAE 17 oh Qs LB R RGP BRIRCaRY L8001 befeyioting ar

ovelayl dnxiatydscore fog q@imS@tBThéesbleObleldaystWS thé mééal&t edtained
that the three groups do not significantly diffe
congeraing hie ffeste GAOoPHIPPREEeMeAkddy - bon the g eeall a@iety score in

thePeshdned burying test.

Table 6
Groups Vehicle Opiorphin
1 mg/kg
(n=28) (n=28)
Average + SEM 25.06 +2.94 25.94 +3.74
Mann-Whitney test U =29.50
Significance p=0.79

On the base of the overall anxiety score, opiorphin, at the dose of 1 mg/kg
i.v. did not show any anxiolytic activity relatively to the control in the conditioned
burying test in Wistar male rats. As regards upright standing movements, the rats



10

15

20

25

30

whil e these sane groups are significantly different
during the test on day 11 after the conditioned

wa e@ansmemt phase (H(2df)=7.91 ; p=0.02). In theCT/BP1089/056390
case, the Mann-Whitney test has shown a significant
di fference between rats tredald w th norphi ne and
those freateq with th hicle (

e 0 BiPePDREN (TEMEas RS0y 8T, PURBS 01 £8s dyight standing
RBIAEDITHRHERLA RO (4403 18 L) REBDL Gl e

control s con |t|one h 't he vehiclé
After chronic treatnent with anal gesi c doses of

92).

behavior:

ad@@nmwﬁjt@ﬁﬁe@tl al . Indeed t hese rats spent as much
time 1Tn the non- preferentlal conpartnent as during the

initial 6peditie@edm‘mem(efama@&tﬂsts test: z=1 .54;

=0. t he oth nd f [ .chron rea
P=0p kel A5 SA0SH 18 M At SV S ISPLIRALY sach door
duﬁrhga thé lh@@ﬂbatﬁﬁrﬁFﬁé@@dn@l' theorat,| Awing fideepassaerr b rat from
initially established as non- preferent| al during the

on@r@m@mmeaeﬂp ghe gth@r 0@2‘99 Cﬂ-\fn@rfré@ﬂt tﬁe'”&ﬁﬁﬂ@@;ﬂ and the floor
m@lﬁ%%% N té}%lr#: do T ig % art?rp Rf ‘?Q'ep ntotﬁeé%ffé’rreﬁtlgloeg’verswe

ot Cadse Si g ependence
congmepthne]flﬁ am;tlﬁetmb edemmllnsmrsat:ompad:fne?ﬂl|9|tm)d§1rr(rjee&-turehe/ar|able.
lose of 1 ng/kg does n i nduc ni fi cant adver ,
Dugng de ceﬂdggam P&rod 9§i0 O]YS KZ5&H dfiOSEA S@spIdecs) the aversive

coﬂ?l %frt?ﬁ 8 d<2SkiatEd WM thé a nNﬂlsQFéQWnr@F‘tﬁ% %‘?‘H‘ft to be tested

|rop in antinociceptive t erance I n
(cdndml and/wregs)athdwd\,pltdﬂermnNhC@nmettrmnt l(d\aarsk be&d Ingrmaterlal) is

oA LA RGeS R U o Wes e
ha@ﬁf&ltioﬂ‘?dr' Fralte SRy, @tk coORE@YoMB %Hﬁ%b%ﬁﬂth@ﬁ%a’l Pé%hrﬂgfphase

housed according to the treat msnt ?rou ps in a room
opigrphinawag adrainisiered ahthe agalgesic Rifegtive dpge ofglomg/kg i.v. and

morghyRR i eaE 8oy Shirblte SHeP GRS AR ot lng bodr 2 molig

ivlibidum They were experinmentally only tested once.

Behavi oral tests, care and euthanasia of st udz ani mal s ,
wer quﬁkahg\éﬁiwaﬁﬂén% eRabisizapplied opftheHasis pbfaafime spent in

the%cgnﬁ}pf% ee m%?ﬁ@%ttﬁ@erﬁ? q@g% E\E&%\é%ﬁnﬁfb%qg@qpﬂﬁé%g%n day 0)

andehmingpalasees ¢rst fon/ day: 24p- |ﬁalcated that the three groups do not
significantly differ after the habituation phase on day 0 (H(2df)=1.21; p=0.55),
while these same groups are significantly different during the test on day 11 after
the conditioned treatment phase (H(2df)=7.91; p=0.02). In the latter case, the
Mann-Whitney test has shown a significant difference between rats treated with

morphine and those treated with the vehicle (U=1; p=0.001). On the other hand
there was no significant difference between the rats conditioned with opiorphin and
the controls conditioned with the vehicle (U=31; p=0.92).

After chronic treatment with analgesic doses of opiorphin, the rats did not
develop significant preference for the compartment initially established as
non-preferential. Indeed, these rats spent as much time in the non-preferential

compartment as during the initial pre-test phase (Wilcoxon’s test: z=1.54; p=0.12).



10

15

20

25

30

Opi or phin (Genosphere Laboratory, France) was

di ssolved in vehicle solution (55% of PBS 1000M - 45%
wooopgstopc acid 0.01 N) and system cally inj ecCREHEBR0DY056390

15 min prior the behavioral tests at doses ranging

from0.5 to 2 rTg/kg body wei3ht. Morphine HCI

5
r fro France) was di ss
Oriie; 1B Baods er PRI GraEENt i S0FIOPSd GRses:r HaEphine, the
rat%ﬂi%aw Oracl}”aas'i fidant- prre%ﬁtléﬁldﬂaﬂoﬁefo‘?rﬁmet ié?mpartment initially

test at 1-2 kg dose. Nal oxone
estebhsheﬂ by nanﬂbrgbremtlwldarmg thae pravtesd (r+7.62,a0r A0 02). st )

o SAbFRRRRr A6 3T SuReE WB L T AR BBl TF F souBfihin therefore does
notdBaidet eigefficaht 3 pﬁghhgco-bépéh@eﬁt%‘ ornglilei aheihihe. Repeated
adm ni stration. Nalthndol e (d-opioid antagonist),

admdnisBiation: o ppiorphie akthepiesel oadtmglg dopsamat iowppe significant

ao{gTsRRIr RIS Shb (I edifOTEF Hbb I erHEe oot

adm nistered at 10 ng/kg i.p., 20 mn; 5 ng/kg i.p.,
3h and08 /lkg i.v., 25 mn beforetests
X 2:03,No gccuenes of,gpisoRHReRtineeicaptietoleranee ipthe Tail-
fllchteét m / kg body weight.The tail-flick test eval uati ng
—thne tine required to respond to acute thermal stinulus
pr ef ereentiadeliy/ aed Methednoci cepti ve spinal reflex. A

L oMo GRS (HREPRn BT Hesd PG T AR OIRBR S Soliecesainning of
theRRARTHEL Wrd bsBH ATRISC 9! Il 15ka P HELIRSHERICH pASG, they

{'s Wer & accust omd e Slt ation o
weod mteigtiecband oandmmlﬂaonsedsrdmg, totthe tm}mnrt grougreein a room

witgy3 1240 A Raing Tandloe R el -8 S 7 Dol iith ESitrolled
tenﬁﬂ%raﬂjré éeh +7Rg%)SHd ﬁyqrbt R yO(ff?otrB%)t Pbbd aFﬁBQvétéﬁWb%lé{/éﬂable ad

juste |ntenS|ty ermal” stimulus was set at
|IbIQO% tlheyoware espergentaliy onlyl tested aneddyekavigraldests, care and

eup B B5iA B0 T PEhaFanbA ARG e e & E G uropean
Commumﬂés Dikttice $BBBOQYEEDanEaRd ABAB\HAIcAl Codsrhittedt for the use
ed as its own control and 2 consecutive

of |ﬁ§ﬁéﬁ§@%’n¥ﬁﬁ@'%@ﬁ@rﬁV&ﬁb§¢S%r@ {hideva s were carried
out ?ﬁ;r?ﬁl‘ﬁ asepgmé}?am%bpﬁtg&l a\ﬁ%lé?/ ‘é)n plsggﬂf\)eanqu vehicle

asse a enc
solda(yn (68%s of BBV ¢00mM i-nti534 exf e tadatiii G10Mat)i amd SS/stemlcaIIy

nidged Site 1S PUS NG BRGAPTAUIERTH AACses J9ngAGTor 0.5 to 2 makg
bo@\/\%ﬁ@hnﬂﬂorﬁﬁfnet}qbﬁg)r el sbBQF&?'F‘?BR?@é (FRSRde g%sdéis%bﬂlved in

Intr ous adm ni s on of fres prepare
salsd (0.PUnsodiun obloride in distilled water) and injected via the i.v. route 15

min before the behavioral test at 1-2 mg/kg dose. Naloxone (a centrally and
peripherally acting opioid antagonist) was purchased from Sigma Chemical
(France) and dissolved in saline and subcutaneously (s.c.) administered at 3
mg/kg, 15 min before Opiorphin administration. Naltrindole (5—opioid antagonist),
Nor-Binaltorphimine (kx-opioid antagonist) and CTAP (up-opioid antagonist) were
purchased from Sigma Chemical (France), dissolved in saline and administered at
10 mg/kg i.p., 20 min; 5 mg/kg i.p., 3h and 0.8 mg/kg i.v., 25 min before tests,
respectively. All drugs were administered in a volume of 1 ml/kg body weight.
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seven consecutive days. Results were expressed as
nmeans of tail-flick latency SEMfor n=6 rats. The
WO e®olis®4mer e expressed as nmean SEM . The si gPCT/EP2009/056390
i ficance of differences between groups was eval uat ed
usi ng the Kruskal -Wallis one33vay anal ysis of variance

ot FBS Eisk tae eduptaa i 'hfr'g@? IR thcseoengr aets termal
stlrﬁﬁf&%rbt’@é‘fteﬁ'tlal RE ddt® HociBpele & r'\&nr'efﬂbﬁaﬂt s%'nﬁfa?dlfékﬁall -flick

anong thetre tments was obtal ned, the Mann-Whitney
apmuswldal\/@&;d Apparatusa s Tep gEdentbridged dingiendihivith grrad@nt heat

soiRE AR5 RsLIS b HLAETElie PTG ey BRLe o b dogRy fgts were
aco@toded-to The sheatidrabReBritehio¥draayan mimsessidng athesday prior the
test (W) was used to conpare two paired vari abl es

tesivi @n exppurestnl mays theysweie genily reskratnedty lgardipo tpradiant heat
sofll 858 6RURER BTV P orbEs) AL 0B ) TR iousty

adjosted mdarrsu? of shertherivel stmplitsewas eét #EBE%Idatovhiavd basal tail-flick
statistical package (SAS, Institute, Inc., USA). Human

atQﬁﬁyorS&h‘?' nS&ShMpAes taﬁs%n@}(ﬁﬁﬂm%@ﬁk iGpadiionsc ang nint kgference to
mo-rr[% hefé ded GRloff ﬂﬁet\/\%é eét!abﬁﬁq‘d% aPJ Utfs%ﬁ tdé‘?nriﬁdé“?:or each

|ire to resp to a pal ngt erma
belszn\wmdl test rﬁ&mﬁasvus:elddaamabWrad:@ﬁuy admi%cunse@t_tvleemeasurements

senapibRy B0 ARSI GA e oLt DaloRe Ao Et reTPpine or vehicle
injd&tider t'onéjéé‘é%@ 8t baseIAtd eM-MEk Teﬂ@né@' d)nftéétm@ a8y XS Feceived an

provi des prelimnary evidence for pain
inteauenoosi @@pﬁr‘niehatimmﬂoriesobﬂm folowingl ﬂrqshllytm@par@di satutions:
nal eve The ai m of th t.o sse
veSBleCsRyliGa! melkG oRboBhile o2 el kS ok, SRt ah e iduction
rat§ P8EsVEd dafly rmra%lnaas dephingstiaken foﬁtfretsﬁI)J p.fépaeéfd b@ﬁﬁtlohs during
For this study, stem c dose of 2 (%)I orp

Se%CQWVGrﬂadﬁd&eStJ S were sxphessed: ae ”ﬂ%@ﬂsn@ﬂ ail f“Ck Iatency e
termof duration of action in the rat
SEMﬁﬁi¥ ‘Ergl&@t est. This dose was eval uated according to
preThei muitdateresbgpregsddals Qe ghBENMnTheedignificance of

signi ficant dose-de é)endent ant i n00| ceptive responses
difigrenrasaREMBeereuRs #a aygluaied Tesing fihec Krysi@kN¥alig one-way

A e e T
beftween several mdependent variables across the experimental conditions. When
a significant difference among the treatments was obtained, the Mann-Whitney
post hoc test (MWT) was applied to define which group contributed to these
differences by comparing each treated group to the control one (vehicle or
baseline values). The non-parametric Wilcoxon matched pairs test (WT) was used
to compare two paired variables with repeated measures in each treatment group.
For all statistical evaluations, the level of significance was set at P<0.05. All
statistical analyses were carried out using the computer software StatView®5

statistical package (SAS, Institute, Inc., USA).
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conparison with norphine ( 1 ng/kg, i.v.). Figure 2

shows the nean tail flick latency in function of tine
waizmensa@pi or phi n or Mor phi ne or vehicl e-treat nRECIE/EP2009/056390

conditions (n=6 rats per group). The pre-injection

basel i ne val ues did not sigrd4icantly differ between

the 3 groups (P=0Q.54 by Kruskal-Wallis test)

Si mi | &r | UM OPERIPHITE 8XbIHSIa R BINECC appidas €Efe%i'7\/\'i£’€n73’/ -flick

the meamdapi | flick latency of the 3 groups at 5
m n-post-injection (P=0.34). On the other side, the
oneT haytalfrilick dést\Waldassiresn dhg siirmer macraredd ta resgond i toaat painful

ffegfttngfg’e%lre i ntsd_’l@g Vﬁﬁ*ga@\ggl(sgﬁ@n@éo‘aggarmmed the thermal
noé@é?ﬂ%'tﬁ?ééf‘)old Swlﬁ%ﬂ%eﬂdndtﬁﬁ'aﬂy%%teﬁ%rﬁa|ﬁQ€'§§6h§i‘i’/6ﬁess to

I'ick |atenci es between” Qpi or phi n-
noxiougatineuluse ired-indu eec adteswation of ﬁtestalkﬁlakéasmpmm provides

prafiTubEhSeOeB I b At St hRTn, BRI Pl BE 1T Jhtebratea at
spibat leveni TePin o itk BRIAYIWAS to bé@@%@t@@otbn@gm #eXuration of
0.06 sec for vehicle to 3.560.32 sec and 3

Opigsphinraialgasie gifest-corop@eddoveaipbine, usigiaetral iy I|¢;I@test L.

pock 0B 805, Sytig e oas R PmaRd bt Mpsiffosen in orcer to

inv@siugntphhe rhgxikal re¥ponsein terst o( dAvigtionl of avamrstnl ﬂhle rat tail-flick
nlflcant 60 mn Iatgr for

teq};e 3 SPSRhIVRS & \rIede @O&é’rﬁl% 4 ne S’@?EM Hﬁ‘lt% showmg that
Op (&P gﬂno‘%ﬂd{ft:eﬂe% ﬂ@am QrbS¥- ngé‘rﬁde?ﬁt ﬁﬁtlﬁ@éléeﬂfv@ onses with

nificantly in response latencies fro ose
maoxfmak pifecteatt2 eay/kgl Baléﬁlcmlamme}‘éwemjeG@Iuatedemfsdr diffeeent time

PONIRE® B cbet® S §P. M alis, DRIAPRGHBE VP DG v g iStration in

comﬁﬁﬁ%ﬁ Wite rﬁé@hl,rfg gc,tnbgq(g lp@&)el i ne val ues showed t hat
e tail flick latency significantly increased at 5,

15 higures2 rﬁhmueéhafmeanttraelafdwériatewm irofystetine of time under

orlarafines: erehine & Veilicifiatenlrorffighs a6 s per oroup). The

preCpijevtiphi basam@cedlu%sgauuf heBRignifianBgseifien ddiweer sthensegroups
| at ency at and 25 m n_post-injection tinme-points

(P3(ad bg Igrq%ab\é@ll(@teggt)\@mliaggbeap,s‘y@mly):ant difference appeared
be{\ﬁééﬁe}ﬁb' rﬂ%‘a}ﬁ a?Pﬂ?%%Ha?gﬁ‘c %foNer%Sg%elgﬁsn%tbé‘sﬁrﬁ-ggrs]tt-mject.on

ponsé for t cont rol group reve a sign
(P=tO B’é) eDhettte merheldmalthpaomemyeﬂn@stkéli\/ktbllhevdmgy&s revealed a
eat ed_exposure to the tes ressiv

e pr
S'gél‘ éqaé'H GG qfﬁéeqtm%“tﬁa1t%r?c§/38fj fioam'nwet%rag%waject@ﬂéP 0.005,
P=0igfisuid PROY2, R8fkctively). Subsequent individual means comparisons of

tail flick latencies between Opiorphin- or morphine-treated rats and control rats
treated with vehicle indicated that the time latency significantly increased 15 and
25 minutes after administration of both Opiorphin and morphine: from 2.57+0.10
and 2.51+0.06 sec for vehicle to 3.56+0.32 sec and 3.29+0.15 sec, P=0.01 and
P=0.008 vs vehicle, respectively for morphine; and to 3.12+0.07 sec and
3.19+0.07 sec, P=0.005 and P=0.004 vs vehicle, respectively for Opiorphin by
Mann-Whitney test (MWT). It was still significant 60 min later for morphine (P=0.01
vs vehicle) while tended to be higher for Opiorphin (P=0.08 vs vehicle). Opiorphin-

treated rats did not significantly differ in response latencies from those of
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threshold to a repetitive stinmulus may refl ect painful
sensitization or learning to the stinmulus leading to a

WO 20phis0at i on of the nociceptive response in tPEBEP2009/056390
ani mal s. The enhanced noci ceptive response to thermal
stimulus follow ng repeated 3®easures was totally

O B REed OB 13 2 € GDERI Lo PHEE reefap BrER 0D, P=0.34
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(PAOr.OBI aadcpr:cmloe bliye@d Trene sbectivety)Tailhtefdstinllyt e sompagison to

aimof the experiment was to investigate, using the
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dose. Conparing pre-injection baseline val ues, no
enlsargmd‘ necioeptiief fespense th dheweal stineluedollavang repe@ﬂed measures
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gr oliph et ibliskdararadigm,; the-1aaxoB!ING @nAlGEesic affeqtsoféallorphln (2
e 1) Q4TI SSE AT PO TBBERTRHL 45 e 1B same

rarige bhmd@dudd i ketrag @ﬂ@lne;slutudevarrcedusétairl of GBHON 991abwythat of
or vehicletreated up,. ten

W | coxon test, WL
mogRiing{d an9Q ine}- %h'ﬁé‘-em%bﬁtr@ée%f%ﬁ}@?@g@'@@)h'ﬁﬁ% thermal injury-
ev%ﬁ@@\%& ?tdeepﬁﬁ% bR WRER®RIMtAIRY BY PiRdPehReShIfinergic
pathways.
e Comparison of occurrence of antinociceptive tolerance between
Human Opiorphin and morphine chronic treatment in the Tail-flick
test
The aim of the experiment was to investigate, using the tail-flick test, the
potential emergence of Opiorphin-induced antinociceptive tolerance. For tolerance
induction rats received daily intravenous administration of Opiorphin (2 mg/kg),
morphine (1 mg/kg) or vehicle during seven consecutive days. Then the tail flick
latency was measured at peak effect time, i.e., 15 min and 25 min after the
challenge dose.
Comparing pre-injection baseline values, no significant difference between

the mean tail flick latency of the 3 groups was observed (P=0.54 on day 1 and
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repeated treatnment (Figure 3). Conpared to vehicle
treatnment group a significant increase in response

WO ai0ensiogs was observed foll owi ng a single acuR&I/EP2009/056390
adm ni stration of norphine or Opiorphin on first day
(P=O00 1 or P=0.0 1, respect36/ely by MM post - hoc

601%%[3; ‘?136 tAI?&r, 191,—5@3% WB}, V\E‘g@g#&%{% t.krgn)l[\lvfallis analysis
re\}ie'é?{: %eglbnlﬂ'éﬁhplﬂ‘eﬁ?rnéﬂtd efBEO P i IR I%téﬁﬂyeiaﬁ@lg@t il 3 groups

e a Sl ficant increase in the
(qucee%meda;m aHdO@BBmmdpy)s?t ati 1§ eondi2&amithpeosteiojgstior dimespoints,
t t P=0. 004,
respEElita) PSR bl Ter s Snan e Rafle Tl day Zaang day 1,

thel RdRek fReMsied @éﬁélﬁé@aﬁabl@(F’ﬂﬁW'b’!}/e\/\ﬁllﬁékt?rﬁf’esﬁ)’WT) for vehicle-
iorphin (P=0.08 by MM at 15 m n post-injection

treq eﬂsgmumt jenaad tmée@fwe fﬁgmmor@brﬁﬁrtrieg @rewp (P=0.06) and

ergBBR5 R BRI T 354 WP D08 U gy omiy
repeaited tredtnsérat(Fiyutd 3yi nutes after the chal | enge dose of

hine and significantly decreased at 25 mn
pos&omﬂ?ée F“Ode%@c I8riEe PR TIBY PRI pigndicanitinpgpase in response

Iatéﬁé@%@a%’r eg?ﬁ)% fbﬁ’lo@\ﬂﬁg%‘)&hggé’fabﬁfé Q&’Fn%%?fafuBh'd?%B&)hme or

hroni c exper i men
Optorghini@mdirst HaydiFe0.6nger Bedel tf rﬁp@mtmm by MWT post-hoc

coBAean s, atoi i CERG B3 IBG I Mt BRY ARerapgapsecutive
days dP%rﬂcaneﬂn%Htf irfigiphird TaRet CHiordPinTWerB0abrel fd eé%FII' fHluce a

(P=0.67). Thus, the analgesic intensity of Opiorphin
sngmﬁ@auhmqreamj irathe taibAickries poneat feand @5 inin pogemjectim when

cotmp B Vet aric i e hhR A LS et etively).
Ho%)veenthe rﬂdgamméimcmdwm@?eﬁé aarrmd]to(ae @y EDthdn the) response
adm ni stered once daily for days does not induce the

indyeee by SAriathn (PP Qﬁd?ycMW'B aﬁ&ﬁufﬂlﬁlDO&Hmﬁ@@%@ﬁeth)
ef f@ﬁtthb%tﬁq}' Harfd cSana‘?%%)n vﬂtﬁ taetsﬁeg?éaégf? %lnz c%tlon baseline values

Concl usron The experimen data ore

sholweonisar after 7 laty- monrcptkeartrreamtmeatan I|Idm|b|@10y nemained stable
potent and tonic antinociceptive activity via

15&@9‘1‘?&@]:@“7 toe CBB“W%F‘@$Q:°EMQ@9§ ad@p%ﬂ@'gﬁ@n%decreased at 25
muﬁgb%gﬂeeegs(l - tﬁ?%‘n@] Ibe A Cg%ﬂpéﬁeét bh a‘%%nce of morphine

I rme ee ana del s the ac
antiebciceptiat poeesrmnﬁaéloiv\nng a:hsomt:rteea’tﬁlarntpm theTeame experimental

cor&tﬁgﬁtpga cha %aal n)of dplorphﬁr?rsrlgirln gant?y mcrgggégthe tail-flick
response at 15 min post-injection (P=0.03 by WT) whereas it seems to have no
significant effect at 25-min post-injection (P=0.67). Thus, the analgesic intensity of
Opiorphin was unaltered after chronic treatment while a decrease in the duration
of the antinociceptive response seems to appear.

In conclusion, unlike morphine, chronic systemic administration of Opiorphin
(2 mg/kg, i.v.) administered once daily for 7 days does not induce the development

of tolerance to maximal antinociceptive effect in tail-flick test in rats.
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pain) and the "tail-flick test” (acute thermal pain).

OQpi orphin is capable of inducing the nmaxi mum anal gesi c
wetdoeasoosnduced by norphine (2-6 nmg/ kg i.p.) iPCT/RR2E/056390

tests, wi thout inducing any of the najor adverse

effects of nmorphine, i.e. tH¥ antiperistaltic effect,

t he_phar odependence effect and the tol erance effect
(R&&@M&ﬂ@ﬂngs of the 4th International
Pepthd@xs¥imeatdl gﬂ’eta] aboWd tHeReloRE 'dbﬁfdﬁs%té)ﬁ%@'obld?ﬁhlhf@(erts at

Austral 1an Pepti Socl ety, 2007). Further,
1 negkgiiivi @ pzotent amni rtornmfanamcepty\ae aﬁdfltgr\cna@uhv:@td)n of opioidergic

nal i orphin c chem cal .
ol B A o pRedeuDEeRind o BlscigBur gs tonfrmed
in fPéeé %aﬁftlcéph@ﬁﬁm 8 tHe seMerreHIRigraPAdshiohsRkah fats, the “Pin pain

Further, in an anal yti cal nodel of behavi oral despal r

Testh (agute meghanieal@aimy the drasmeiod esto(ehreniachepiies! pfammatory

pal'ﬁ))(%%sthgaga@e@#%ne ta(?azcl:hgegyc @%t"f‘%,uq‘:)‘féﬁfotrpﬁ %cgg/ g% of inducing

theadakvadamatgedid effeet inddesdibg nisrphinry -6l empRgept) inthese tests,
endogenous d-opi oid receptors. The effect of opiorphin
withQuf iQueingtan s ok g maier sahesse HITeGisOf m@a@@@w teh the anti-

peﬁé}%ltﬂ?‘gﬁegp ﬁe%é‘ﬂﬁaﬁ@&@b@ﬂd%ﬁ%er@ﬁeepﬁﬁdotfh &ﬂerance effect

ammesi C, a i've or In vario
(Rsuuge@tbCePbehwdlogalofttbetéﬁh Iﬁ’demﬁrﬁnaJ Paiptide Symposmm J. Wilce

QB PR ehalf o tEpaHREAIar RepHe Soisat POR7biF urer, the specific

(ncﬁﬂé’rﬁ’tﬁlﬁﬁ%ﬁrﬂ‘ﬁto afd ‘b‘?bﬁb%bé@%&ﬁ%s%éﬁ@ci 6@6%“6rtph|n in the

the action of the end ogenous enk ep alins rel eased
chnosigpareeicabpaindesttis mufavor Op pdbientist artycicaptive @ston of ppiorphin

Moreover. 0 i.or hin at the dose of 1 ng/kg i.v. did
in ?ﬁi’tergﬂswoﬂ?@j iyl ytic activity during the

condijttheneith defpig)ealbnbdensf beslavidramdlegpaati®. male rats, the
Finally, in the conditioned place preference test and

invgntest Rave sBownaingé opior®@hin exerts a speeifie adidaprespant effect at
1A B SIS R SRR BTGB 1 e piocerae

pathiVays ddfpepdieat @ﬁlermddgéﬁows -dpisid G8c&itYrss IR éffes@dT opiorphin in
adverse effect of addictive and/or tolerance type,

this, fgstie sreeifipisicedha nss treatedhwihi the sagne doge gloarotdevelop any
reﬁ?é’r?s@%tf tHElaarﬂEesYg?eggﬂiéhv%a'oq R?Bérjagﬁve type in various suitable

behavioral tests.

The anti-pain, antidepressant and psychostimulant effects of opiorphin are
dependent on the activation of the endogenous p- and $-opioid receptors which
transmit the action of the endogenous enkephalins released in response to the
stimulus (pain, stress, emotions...).

Moreover, opiorphin at the dose of 1 mg/kg i.v. did not show any anxiolytic
activity during the conditioned defensive burying test in male rats.

Finally, in the conditioned place preference test and at effective analgesic
doses in the formalin test, opiorphin does not cause any significant
pharmaco-dependence. Repeated administration of 1 mg/kg of opiorphin does not
induce any significant adverse effect of addictive and/or tolerance type, unlike

morphine.
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- conprises a maturation product of the Basic

Prol i ne-hch Lacrimal Protein (BPLP) of sequence SEQ ID
WON09550080 a derivative of said maturation prodRCE/EP2NL056390

- exerts a psychostimlant activity. 2 . A peptide for

activating an opioidergic paéithway depending on m

and/ or d-opioid receptors, ﬁ(e‘{_@g sai d peptide: -

conprises a maturation prod the Basic

Proline-hch Lacrimal Protein (BPLP) of sequence SEQ ID

NO 5 or a derivative of said maturation product; and

- eXert sApeptide fiosa use laara pamhioetiwlar& whétiein peigtpepdide:

accord ing tao claim said peptide . ,

conpr s cSomhEsEs & Bty Biore Bec] oBHRS BaTpio et pacrimal

NG 1) , pMiieie{BPLP) of sécﬁf&rﬁ:%eBE% D INGF B06Ma ehNatife of said

tyrosine or a cysteine; - when Xi is a hydrogen atom

X2 repr eefuration @rozmmtnami or pyroglutamate; - when Xi

is atyro represents a gl utam ne;
and - th%xeggsq%QﬁX%Q%' Lﬁ%r“@c‘ttgp)m nal extrenity of said
peptide consists of Xi-X 2-Arg-Phe-Ser-Arg. 4 . The
pepti de accordi ng@t o claim3, wherein said peptide
condi st sAopeptitle dergaetivalingi ax Qpipidgrginep@bwayr gepanding on -
pe tldeacordl to any of clains 1 to 4, wherein
an@g’fé' %'P.rafée 8F§S|V\§}ege'8fsaéd §88‘i}%§1ce sel ected fromthe
Sequenceé‘or%F@@s(eﬁ%Qtur%tMQpr%)duci(gﬁﬁ%e ’F_f,QPlrQMprch?T)Lacrlmal
and CQRFSR (SEQ I D NG . The peptide according t
any of cPeates (BRI Yof sénuaswgudid IBIN@hiScor didefrimadive of said

froma s ence se ed from sequences SEQ ID NGO 2,
SEQ ID l\i@gH{Sr g\ §§%c§ Y 4 by conservative

subst Lt UsefSa pé cho-gﬂlﬁ]&%téc‘iﬁltflccordi ng to any of
clainms 1 to 6, erein said peptide includes a

chem cal nodification inprovi ng its stability and/or

bi ogvaila ﬁ"'te!%? qqc'efogﬁ%lrﬁ@‘l 83 U2 09 dr2ifBhi8 peptide

cl arms
comprises the sequence X1-Xz-Arg-Phe-Ser-Arg (SEQ ID NO: 1), wherein:

— Xq represents a hydrogen atom, a tyrosine or a cysteine;

— when X; is a hydrogen atom, X; represents a glutamine or

pyroglutamate;

— when X is a tyrosine or a cysteine, X, represents a glutamine; and

— the sequence of the C-terminal extremity of said peptide consists of

X1-Xz-Arg-Phe-Ser-Arg.

4. The peptide according to claim 3, wherein said peptide consists of

the sequence Xi-X2-Arg-Phe-Ser-Arg.

5. The peptide according to any of claims 1 to 4, wherein said peptide

consists of a sequence selected from the sequences QRFSR (SEQ ID NO: 2),
YQRFSR (SEQ ID NO: 3) and CQRFSR (SEQ ID NO: 4).
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preventing a di sease selected in the group consisting

of an obsessi ve-conpul sive di sorder (OCD), narcol epsy,
whypensosni a, vigilance drop, attentiondefi ci tPCT/EP2009/056390

hyperactivity disorder (ADHD), attention deficit

and/ or hyperactivity in adul3% and in children,

ycbot hy e paPES: BEpOra tordry JopeIi | dedo riqd%éq»?%wce of which
diffetSkBhBa sMRlpLE s%?éc?ﬂeé"ﬂ%‘?ﬁ%@éuéﬁcéﬁéﬁ@ a9 Ndhyom SE%: ID NO: 3

group consisting of an obsessive-conpul sive di sorder,
anth & IR Y, 4bym@nseWﬁnmesubgﬂuamuﬁ drop, attention

deficit and/or hyperactivity in children, bipolar

di sease, dysthym c disorder and cycl othym c di sorder.

10 7. TheThepebtge aresFdlh§do ahydiallamts 1WH e, Wh@réﬁh'@bld peptide
di seases is selected fromthe %r oup consi st ng of

ian@@@%CW@@hﬁlﬂdﬁcIO&lQOﬂll@@m/@Fg ﬁét&bdlt)éﬁﬁworlbﬁﬁé/iﬁéahﬂﬁm
and vigilance drop. 11. The peptide according to any
of claine 1 to 10, intended to be adm nistered to an

aduBt atThednsetid e scdordin@to eiabf ichaifds rtgtcper fdayreating or
12 .. The peptide according to any of clains to 10,

prevenEng @oﬂl%%a%ﬁeS%lem% 'QttB?&HOVB cangigting oglanept&%gvpqugnpulswe
disbRff © gﬁ% Cﬁé’r.c%ré e?%cf@é’omﬁ% @gaﬁg@t I §p, attention-

accor d| n aim I nt ended
defidifhnypesbetivély disorder (AlﬁHf))daﬁtdaryuoIﬂdef'Eiﬁearpﬂprt hyeeractivity in adults
ccording to any. of i ntended to b ,
and TR B ORSEian Sas e Siseasedyitnuiiic Hscanen and cyclothymic
d,Sdeg?,sder mal , nasal, sublingual and intravenous route.
The peptl de accor di ng to any of clains 1 to 14,
|ntended to be adm nistered in conbination with a

sec t| ve redi e el fromthe qar.ou .
cordl's: Ché benkiidab ity RE BN E i BE0HiStBses igaplected

frofh teeygreLpt ddnsidfing df Rt pdessive lcorful$ige Odisorder, narcolepsy,
preventing a disease selected fromthe grou

hyreyaemsia, nyigdanes df@@es?\éﬁe@éoﬂoﬂ?flﬂltsﬁﬂé/% Bwperactivity in children,
blpgfe[r%‘?%eea%%y8¥$}}‘ng. gBFoaer d%}J ﬁfrg%r(‘i)gorder

ion | |t yperac VAN attention
deficit and/or hyperact|V|ty |n adults and in

chil dren, depression, S]Jool ar di sease, dysthymc
di sPder TRA@EBYEE GCROAIRI &0 ST veloprsin §?'Hg%§?n%se§t i§pelected

frof tREYrBLBLEEA8tiIRY & HRCldbeBssive-compulsive disorder, narcolepsy,

hypersomnia and vigilance drop.

11. The peptide according to any of claims 1 to 10, intended to be
administered to an adult at a dose less than or equal to 75 mg per day.

12. The peptide according to any of claims 1 to 10, intended to be
administered to a child at a dose less than or equal to 25 mg per day.

13. The peptide according to claim 11 or 12, intended to be administered

three times daily.
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anount of a peptide according to any of clains 1 to 15
to an individual in need thereof.
WO 2009/150040 PCT/EP2009/056390

40
14. The peptide according to any of claims 1 to 13, intended to be
administered via a route selected from the oral, transdermal, nasal, sublingual and

intravenous route.

15. The peptide according to any of claims 1 to 14, intended to be
administered in combination with a second active ingredient selected from the

group consisting of a psychostimulant, an antidepressant and an anxiolytic.

16. A method for treating or preventing a disease selected from the
group consisting of an obsessive-compulsive disorder, narcolepsy, hypersomnia,
vigilance drop, attention-deficit/hyperactivity disorder, attention deficit and/or
hyperactivity in adults and in children, depression, bipolar disease, dysthymic
disorder and cyclothymic disorder comprising the step of administering an effective
amount of a peptide according to any of claims 1 to 15 to an individual in need

thereof.



