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WO 2006/078223 PCT/SG2006/000006 1 Angiotensin | derivatives Field

of the Invention 5 The present invention relates to angiotensin |
WQIPpA1¥@23 In particular, the present invention relates to angRétENSIR096/000006

derivatives but excluding des-aspartate-angiotensin 1. 10 Background of

the Invention In the body, the peptide angiotensin | is converted to

angiotensin Il by aminopeptidases(sj and angiotensin converting

enzyme, respectively, via the intermediate molecule
A"%@@Q@ﬁfﬁ ':Q'r?&fgf%?'nsin I. 15 Des-aspartate-angiotensin | has been
described for use in treatment and/or prevention of cardiac hypertrophy
. (United States. Patent No. 5,773,415), and neointima formation or
Eﬂéeﬁé@%‘i@d States Patent No. 6,100,237). Angiotensin Il is
involved in cardiac hypertrophy and neointima formation. 20
Exogenously-administered, angiotensin.ll pqgtentiates cardiac hypertroph
The Bioaan b SRB RIS RS E. b 981260 250 1) PR MEbl i resent
inveliolioratislatés steaneiisiet sin, | dgpiedtinveotlekLidit gldesdaiiiigte-angiotensin
| Daemen et al, Circ. Res., 68:450-456 (1991)). The actions of angiotensin

IV, a secondary metabolite of angiotensin I, are less well 25 known.
Angiotensin IV has recently been shown to act on a subtype of

B ngiotensip, re eetor.which is different from the known ATl and AT2
ﬁg@?«@%&%ﬁ%&ﬂ@%, Regul. Pept., 40:409-419 (1992)). This
receptor is named AT4 receptor and has been shown to regulate
ognitive function in the brain and possibly neuronal development (von
In B iR bRER e ST RAE - e 1S IBSH 10 raRotay /M b
amiimopayslidasusisjtraply dagictetesninasaveétiogtetiegmenorespectively, via the

inteFr%gtcrl% IeC tn%/leegfj gta'eé—gtsupde}/ﬂ%e@ggg{o?ggsﬁ‘tcﬁto (Am. J.

Des-aspartate-angiotensin | has been described for use in treatment and/or
prevention of cardiac hypertrophy (United States Patent No. 5,773,415), and
neointima formation or restenosis (United States Patent No. 6,100,237).

Angiotensin Il is involved in cardiac hypertrophy and neointima formation.
Exogenously-administered angiotensin Il potentiates cardiac hypertrophy (Dostal and
Baker, Am. J. Hypertens., 5:276-280 (1991)), and neointima formation (Osterrieder et
al, Hypertension, 18:11-60-11-64 (1991); Daemen et al, Circ. Res., 68:450-456 (1991)).

The actions of angiotensin IV, a secondary metabolite of angiotensin 11, are less well
known. Angiotensin IV has recently been shown to act on a subtype of angiotensin
receptor, which is different from the known AT1 and AT2 receptors (Swanson et al,
Regul. Pept., 40:409-419 (1992)). This receptor is named AT4 receptor and has
been shown to regulate cognitive function in the brain and possibly neuronal
development (von Bohlen and Halbach, Cell Tissue Res., 311:1-9 (2003)). Its role, if

any, in cardiac hypertrophy, is indeterminate.

Two studies reported contradictory effects. A study by Baker and Aceto (Am. J.
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WO 2006/078223 PCT/SG2006/000006 2 Physiol., 259:H610-H618
(1990)) showed that angiotensin IV inhibited the stimulatory effects of
WQRHIOER2IA |1 on protein synthesis and cell growth in culturesP&T/SG2006/000006

embryonic chick myocytes. A later study by Wang et al (Clin. Sci.,

88:557-562 (1995)) showed that both angiotensin Il and angiotensin IV

stimulated the DNA and RNA synthesis in 5 quiescent rabbit cardiac

fibroblast, and combination of the tw@peptides resulted in additive

stimulation of RNA synthesis. These in vitro studies provide no indication
Physioto 268 kbt d64 8(itA883)rshowetdhatangiatiandity Pé inloibitedritzmstimulatory

o L Lo R Nfere i et U G Hrvonic

chicltray(Rytps. Adateratuel-by (Waoe) pte¢RED. SoupA&EETGE21(AI95)) showed

- et e R SR SRR T A thesis i

quiescgittcabbit vardiaedibintbastnatb combiniatonrofribe iwoep@piidaarnestilied in
ada iR HRIANCH S RRA Ly iyeajion addresses the problems above and
provides new uses and/or compaosition(s) of derivative(s) of angiotensin I.
In particular, the present invention provides new uses of derivative(s) of
TheaagiotérsstudiesiptoeideciodiudicHtites20t a tipadatimaod egisienisiv¢AT4) on
articular, the derivatives of angiotensin |, with the.exclusion of . .
cardiag HBEHREN ISRt ekl st NN sr e papciy of
infoirhaticdtian liye efiegttof, sangidde nsioi o fewidioe, forchatiog. vk stexkydy, Moeller
[ subject or 1 i (0 need, of, such treatment or orevention., 25 .
otal R S S BRI L S R AT e BR inhe
neotgvenénd oiedialief ehypdnetphygemdied rabibiimarftichatiemyin Howbyect as in
card| E‘%gﬁé’&{%%@”t%%@fé‘ét%%%f RhaX %%%%WR.%%B%&%@ '%?rﬁé&ﬁ‘&t? mains
€ patient an effectivé amount of atfeast one derivative of angiotensin I;
unknvtkirthe exclusion of des-aspartate-angiotensin I. 30 There is also
provided a pharmaceutical composition comprising an effective amount

Summary of the Invention

The present invention addresses the problems above and provides new uses and/or
composition(s) of derivative(s) of angiotensin . In particular, the present invention
provides new uses of derivative(s) of angiotensin I, with the exclusion of des-
aspartate-angiotensin |. More in particular, the derivatives of angiotensin |, with the
exclusion of des-aspartate-angiotensin |, are used for the treatment and/or prevention
of cardiac hypertrophy, and/or neointima formation, including restenosis, in a subject

or human patient in need of such treatment or prevention.

Accordingly, there is provided a method for the treatment and/or prevention of cardiac
hypertrophy and/or neointima formation in a subject in need of such treatment and/or
prevention comprising administering to the patient an effective amount of at least

one derivative of angiotensin |, with the exclusion of des-aspartate-angiotensin |.

There is also provided a pharmaceutical composition comprising an effective amount
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WO 2006/078223 PCT/SG2006/000006 3 of at least one derivative of

angiotensin I, with the exclusion of des-aspartate- angiotensin I, and at
Woge 8 Bharmaceutically acceptable carrier, excipient, dilu@6T/26a86/000006

adjuvant. The composition is preferably for use in the treatment and/or 5

prevention of cardiac hypertrophy and/or neointima formation in a subject

in need of such treatment and/or preYention comprising administering to

of a¥hf’e£’§'lt_i%'ﬁteTJ@riQQH@_QtdWQH@EtQHQIﬁ”L IR RATGY xR IFP B 8BS -aspartate-

ormation may comprise resténosis. There is also provided at (east one
angigiengite G Abieast SRephammecstlisakynreeptable carrier, excipient, diluent
and PSRRI BRYIBEABOLHSH 1% REEHHor IR YALVEASEREN Snd/or
to the” invention is preferably for use in the tfeatment and/or prevention of

preveatipacslinsirparmentasndienacointimarfomationdr aisuiiegtdn need of
suctPHEBHRANTEY/I 5 REHEBh BB ISRy IBHES AEIR R Patient

formation may comprise restenosis. 15 There is also provided the use o
mayRedidmaie HepaHiRdat Higiceasiimavesrmalioneayicamprise restenosis.
des-aspartate-angiotensin I, for the preparation of a medicament for the

treatment and/or prevention of cardiac hypertrophy, and/or neointima

Therg i alrshproyidepptlaasicne Stesiiive ahraeiekeprindnudih theesxclusion of
des-BPaNRAHRANEMER - N URR T Wk diRM B ST RETBR MENAL BB ing to the

. comprise restenosis. Further, there is provided a kit comprising at least _
invegiienydsivatrieEingieteHsm invitheHsaatanesibrangfor prevention of cardiac

hypelfSptep andieranesnans b rivBasHN e dibie i e BE deith #d/Phent. The

_prevention of cardiac hypertrophy and/or neointima formation. The kit may
patieny stk rwRBN i RARE Uiistihifo mMapidnm deEnatioR ramnh gesnprise
restdhgdise. The derivative of angiotensin | may be a derivative, homologue,

analogue and/or chemical equivalent of angiotensin I. For example, the
derivative may be a derivative, homologue, analogue and/or chemical

TheRdid\ASSbrOARBIP RSB of aP RsHSY IBhd e rRA AT 4CEF bARRHSHMATY Suh the
excll?sr}g:?g%%sel:rs]-gls'partate-angiotensin 1, for the preparation of a medicament for the
treatment and/or prevention of cardiac hypertrophy, and/or neointima formation in a
subject in need of such treatment or prevention. The patient may be human. In

particular, the neointima formation may comprise restenosis.

Further, there is provided a kit comprising at least one derivative of angiotensin | with
the exclusions of des-aspartate-angiotensin 1, wherein the kit is for the treatment
and/or prevention of cardiac hypertrophy and/or neointima formation. The kit may

further comprise information, illustration and/or indication pertaining to the use.

The derivative of angiotensin | may be a derivative, homologue, analogue and/or
chemical equivalent of angiotensin |. For example, the derivative may be a derivative,
homologue, analogue and/or chemical equivalent of angiotensin IV. In particular, the

at least one derivative is angiotensin IV.

The derivative may be prepared, used and/or administered in an effective amount.

The effective amount may be 10 to 500 pg/kg/day or 50 to 250 pg/kg/day. In
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The derivative may be prepared, used and/or administered in an effective
amount. The effective amount may be 10 to 500 g/kg/day or 50 to 250
WA $23% WO 2006/078223 PCT/SG2006/000006 4 particRAdSEr906/000006
derivative is prepared, used and/or administered in an effective amount of
about 150 gg/kg/day for the treatment and/or prevention of cardiac
hypertrophy, and in about 200 gg/kg/day for the treatment and/or
prevention of neointima formation angl/or restenosis. 5 The derivative,
medicament or the pharmaceutical composition according to the invention
partitaiah¢hecheimisitveds prepisred lused fndloTddndaistetae imay difective amount
administered together wijth a pharmaceutjcally acceptable, 10 carrier,
of aBQity L HATEIAN P DR B A hrBUR Do G i Rypertrophy,
and aRMANsIRr e On CNGRELPTOF that IRAFHIES PARITORCBIEREH RGP NBf TiSointima
at least one pharmaceutical agent is an angiotensin converting enzyme
formakipan R FHIRBASIR- receptor antagonist, and/or at least one type of

stem cell. 15 Detailed Description Bibliographic references mentioned in
the present specification are for convenience. listed in the form of a list of

ThegriiNatye, dheAiganeat Rk Bisi RPN aaHisRS ComPaRitior asqriring to the
invebitioh bilipBEnBbiniraiesreash soharemigirarrarated by reference. 20 The
present invention relates to a new use in medicine for at least one
derivative of angiotensin I. In particular, the invention relates to the use in
ThenerficiiRemhleas anmiARtAYefansioirnsia bvdimBkeatehisoacebptable
des-aspartate-angiotensin I. The derivative used in the present invention

carrighekeReidlGat ABRBIAlivvaMafoytershe dRiatvmmayha AdrRistered

in SHMLBIBASRthFAteYaawplcoRedasivaiiviacBomalPoagerAnalpmicaanast one
chemical equivalent of angiotensin IV. In particular, the derivative may be )
pPhagAgRREHSH AgSdRAR ﬁa&ietﬁaﬁ'we\fgrfsmmms [nbiios, anerigigiensin

receptor antagonist, and/or at ieast one type of stem cell.

Detailed Description

Bibliographic references mentioned in the present specification are for convenience
listed in the form of a list of references and added at the end of the examples. The

whole content of such bibliographic references is herein incorporated by reference.

The present invention relates to a new use in medicine for at least one derivative of
angiotensin |. In particular, the invention relates to the use in medicine of at least one
derivative of angiotensin |, with the exclusion of des-aspartate-angiotensin |. The
derivative used in the present invention may be a derivative, homologue, analogue
and/or chemical equivalent of angiotensin . For example, a derivative, homologue,
analogue and/or chemical equivalent of angiotensin IV. In particular, the derivative
may be angiotensin IV. More in particular, there is provided the use of at least one
derivative of angiotensin |, with the exclusion of des-aspartate-angiotensin I, for the
treatment and/or prevention of cardiac hypertrophy and/or neointima formation in a

subject in need of such treatment and/or prevention.
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derivative of angiotensin I, with the exclusion of des-aspartate-angiotensin
I, for the treatment and/or prevention of cardiac hypertrophy and/or

W eHimfii22formation in a 30 subject in need of such treatmert GHE{ER006/000006
prevention. WO 2006/078223 PCT/SC2006/000006 5 The effects of an
example of angiotensin IV, which is a derivative of angiotensin I, on
cardiac hypertrophy, and/or neointim@formation/restenosis in a rat as an

The AABRSPATR '?ﬁ?}%@ﬁﬁﬁﬂ”%ﬂ?&ﬁépﬁ&i@?ﬁ'&mﬂ@% ensin|, on

cardiac hypertrophy and/or heointima formation or restenosis wer
determined. The inventors surprisingly found that at least one derivative

cardih SRGIUARSEhY, ARG/ RERTHS RGBS iR 554 389 P xample of

attentated or decreased the cardiac hypertrophy, and/or neointima

a meghimaiamedeiedsiellavinaimmernitrnialy-induged eidine hyperrephy and/or
neofi BRAGHGIITERINESY WaRIGASmIRSY IR FRL BATYNRSHEN found

as the rat are well accepted in the art (Everette et al, Hypertension,

thatzﬂ:mtscw(;dgg'xﬂtw@#iaﬁg@gt@m‘émé,ti@meyztaneﬁmerws)ﬁngi@tensin I,
preVBMEOST BRdh eRiai e SHHPEaEKH Ry Sasd HﬁS‘gﬂWﬁl‘% Ihd/or neocintima

angiotensin | such as angiotensin IV, was capable’of preveriting or

formatiendiesitegositdiac hypertrophy, and/or neointima formation/restenosis.
Accordingly, one aspect of the present invention relates to the use of
derivatives of angiotensin I, with the exception of

Anirgak mgsiaietior sistdng ordiag d ettty 2 @pgieno neritémmp fermation or
restEABYRC RGP BhANHMERTRSIS IR U HIONR dRSFAR Sie B PRl a@'%he art

the at least one derivative of an%i:)tensm | is administered in the form o

(Evegptigret MlerirneisnRipthe & S8 MERBAN8RA pladeHtishalr Cdierdation, 92:1230-
1235YRGIDPNYTHRNHEERRPE HAVRIOBRANRA YuiBFiSnESesary HINS! dSRGSive of

of the present invention is the use of an effective amount of a derivative

angigramyibtesFN, agiANaeORIEPHch YiakesarHAR-0E-BIRYBRINGNAT R@liorating
card?i?ﬁ%igéﬁfbﬁw,@ﬁéﬁﬁfﬁéamﬁmWﬁﬁ%ﬁ%&i‘é‘:‘@s&*@e”“0” of

Accordingly, one aspect of the present invention relates to the use of derivatives of
angiotensin |, with the exception of des-aspartate-angiotensin |, for the treatment
and/or prevention of cardiac hypertrophy, and/or neointima formation or restenosis.
Preferably, the at least one derivative of angiotensin | is administered in the form of
an affective amount for the treatment and/or prevention of cardiac hypertrophy,

~ and/or neointima formation or restenosis.

Another aspect of the present invention is the use of an effective amount of a
derivative of angiotensin |, with the exception of des-aspartate-angiotensin I, for the
preparation of a medicament for the treatment and/or prevention 6f cardiac
hypertrophy, and/or neointima formation or restenosis. The medicament may be
administered in conjunction with at least one pharmaceutically acceptable carrier,
excipient, diluent and/or adjuvant. The medicament may also be administered in

conjunction with a further pharmaceutical agent (or compound).

While derivatives of angiotensin |, with the exception of des-aspartate-angiotensin |,
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hypertrophy, and/or neointima formation or restenosis. The medicament
may be administered in conjunction with at least one pharmaceutically
WA carrier, 30 excipient, diluent and/or adjuvant. The Redieanenp0006

may also be administered in conjunction with a further pharmaceutical

agent (or compound). While derivatives of angiotensin I, with the

exception of des-aspartate-angiotensin I, WO 2006/078223

PCT/SC2006/000006 6 have been s@udied for in vitro binding or

receptors, there is no indication or suggestion in the state of the art for
havéhbesr aitddiedtioesinf dtrgioténding arcoedimptois thihéreeigiorofdndimaiion or

medicine. In particular, thered indication ar syggestion in the art for .
suo g R R St B LR G B AR L ecoraing
to thedsraeptiotaferarsgiaemsidicjrier bspartithdaretitene s andiuligatoamisugfestion

. cardi }P(ertro nd/Qr neointima.formation in a subject.in need of ..
it e R B R e ER R QR R g S pton of

des-dapaatate-angigietsisih fothee thmthdesemtpretdtaradigioprasention of cardiac
rticular, the kit is for.the tfreatment or 10 prevention of cardia
v ol b R R A SRR T TSR S frempment
may comprise information, illustrations and/or instructions pertaining to the

se of the,derjyvative of angiotensin |. The present invention.also.provide
Aot SiRacL N NSBURRBh ST ERIORASII0 Ae¥ais Sl T other

thariedes arspddeataiargmitanginténsm partidutae dkelddioisofcdethe treatment  or
riate- | in I, and a pharmaceutically accentable carrier, .
pre\%ﬁ%ﬁa&f%ﬁé%eﬁjégfgro ?\ .,B Ol HEoIntimS forition or r%sfgn’os,ls. Further,

excipient, r carrier. € pnarmaceutical composition may
the kitsoay ogmpass iefstuaieomiliustcatancahdiminsikydimmspertaioin airethe use

of th%%ﬁ%{ﬁ,h%ﬁ&t\ﬁﬁy one angiotensin converting enzyme

Ibitor, a e angiotensin receptor antagonist, 20 at least one type
of stem cell, and the like. In particular, the pharmaceutical composition

e S U L A A i an
effeelivvh aroatmbof allerst pre/dativative of angiotensin |, with the exclusion of des-
aspartate-angiotensin I, and a pharmaceutically acceptable carrier, excipient, diluent
and/or carrier. The pharmaceutical composition may also comprise at least one
pharmaceutical agent. A pharmaceutical agent may be, for example, at least one
angiotensin converting enzyme inhibitor, at least one angiotensin receptor antagonist,
at least one type of stem cell, and the like. In particular, the pharmaceutical
composition according to the invention is for use in the treatment and/or prevention of
cardiac hypertrophy and/or neointima formation in a subject in need of such treatment

and/or prevention

As used herein, “cardiac hypertrophy” is the enlargement of the heart or any part of
the heart, due to the condition of high blood pressure or any other cause. “Neointima
formation” is the formation of undifferentiated or multi-types of new tissue in blood
vessels due to injury or any other cause and includes restenosis. “Restenosis” is the
re-narrowing, as in of a blood vessel, for example, the re-narrowing of a coronary
artery after angioplasty. As used herein, restenosis can also be due to any other

”ooK

cause. The terms "cardiac hypertrophy”, “neointima formation” and “restenosis” are
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25 As used herein, "cardiac hypertrophy" is the enlargement of the heart
or any part of the heart, due to the condition of high blood pressure or any
W ee/¢H33&, "Neointima formation" is the formation of undiff@ €K& 00006
multi-types of new tissue in blood vessels due to injury or any other cause
and includes restenosis. "Restenosis" is the re-narrowing, as in of a blood
vessel, for example, the re-narrowing 6f a coronary 30 artery after
useﬂqﬂiﬂ%ﬁ% égéisﬁeeqwg(?ein, restenosis can also be due to any other
cause. e?erms cardiac hypertrophy", "neointima formation" and
“restenosis” are WO 2006/078223 PCT/SC2006/000006 7 used in the
. Y Nt V. .
A e B B A rPeriods of
timemaegssaliy toadhievelhsdesiredéherapabitioreguliagunb antepos\entiimbibit or

del H?é%‘?%@ffd?%‘yﬁnc@ﬁ%gtm é@W?HR/HIBF H%%ﬁﬂf?ﬁ?f%?n%ﬁ%'ﬁ%?ﬁee%nosis or

mptoms of car ,-and/or neointima formation or

amedgteipdhe Menpleat oherigirenbypeitioptyoreind/es neebuiintacforsation or
resté#g%i@.s'ﬁﬁ% Qf’r:@&ﬁfe%m%ﬂggnﬁ?rgaf\g%g%% ig iét}hﬁa@\gqéf@io%h&ch as the

ective amount may range day for mammalian

disqnaretater 208jsex. morwejghiintthy individiakiie affecihteamaunysay range

o S8 DRI BRSNS G RO o e

effectios time fovinmty ramye riranp s 0ot 2 500 Lo/ kigiileti Vst frangiospesiifitally, the
refers to any mutapt, fragment, part or portion qf angiotensin I, with th
efeguR AR dasaaiirint A RHSRATE! Gt YRS FRRL a0 about 200

‘mgAgriaydogrraittraa fortrlitcmbunishsplséitions, deletions and/or

insertions to angiotensin | and which inhibits, reduces or interferes with
the activity or function of angiotensin 11, or homologue, analogue or

A "@em@mm@m@m h’:‘d?f J?Qfé\rbin iaﬁy_nnﬂmaai!yf@mwmnba_dr@t bortion of |
anglG{ERREh i B IS 40 Coep TR CRRIOLEE (hobl ptucing
molesiiste eonasitiiing sihglee or multiple amino acid substitutions, deletions and/or
insertions to angiotensin | and which inhibits, reduces or interferes with the activity or
function of angiotensin Il, or homologue, analogue or chemical equivalent thereof
which is functionally equivalent in that it inhibits, reduces or otherwise interferes with

the activity or functioning of angiotensin Il.

Insertional amino acid sequence derivatives are those that include an addition of one
or more amino acid residues. The addition may be introduced into a predetermined
site or by random insertion with suitable screening of the resulting products. An amino
acid insertional derivative of angiotensin | may include amino and/or carboxyl terminal
fusions as well as intra-sequence insertions of single or multiple amino acids.
Deletional derivatives are characterized by the removal of one or more amino acids
from the sequence. Substitutional amino acid derivatives are those in which at least
one residue in the sequence has been removed and a different residue inserted in its

place.

A homologue of an angiotensin | derivative includes functionally, structurally or
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or more amino acid residues. The addition may be introduced into a
predetermined 25 site or by random insertion with suitable screening of
WMy products. An amino acid insertional derivative ofP&g36246IPOP006
may include amino and/or carboxyl terminal fusions as well as
intra-sequence insertions of single or multiple amino acids. Deletional
derivatives are characterized by the removal of one or more amino acids
from the sequence. Substitutional amiigo acid derivatives are those in
which at least 30 one residue in the sequence has been removed and a

ste?giﬁl%}hi@éi%%imaﬂeﬁldﬁﬁép%@-b%h%ﬂﬁ'%lée StANHHYI LR aspartate-
derivative includes functionally, structurally or WQ 2006/078223

angetensimb @higoed & arsthes sRanieaIRHshAR/BRpek faba s anthiakoratory

tesBXFIHR IS, PhelagingnIdRIsaAiieRsklds Obtained from other species
such as livestock animals and laboratory test animals, including rodents

and primates. 5 An analogue of an angiotensin | derivative includes a

AnNREYR OF RAPUIRRiteHINPY LR FVEIRIS midlitsdudemifriespiesortieitide or
contain non-naturally occurring amino acids as well as molecules which
ﬁl‘iﬁg

aniogHir BIRGHS includerimelrsuiesewbich cantainsnonRaturally occurring
amAtbBERNAIVIBItES SEtbEiss alileR-ashitahaigiastbbidd IPEEeStheless

contemplated herein include modifications to side chains, including 10

; : - . g10 .
behRyfss AR oNghrALyRIESH, WHb BB SXIHIPR ARdES-ASRRTRIeRgiotensin .
ArRNERISEIDrHlERYAEYSS Haiem PRBHRRSHARAIRRIINE WeOthains, including

crosslinkers and other methods which impose conformational constraints

deglyGpavRAARAHYSREIateN SRR RO efuY aYBlaRIAG AeidsARELT their
deveatiled diifalpphidd eFiHesK Bagtthe qiseosifyiogsBiRERsMRtEother methods

retaining the functionality of the derivative. Such modifications are well 15
whigh PR EaTaIARRRaL SoRRERIEIR A8 IBRpHAc TIlERlR ARIRdIes also
incRitRy aMgiokERlic PiepRElives edapléd dirediipbiliydikietyadalilé¥fiione modifying

are g R e ATt e e S RO HERB A are weil
known in the art and include, for example, a derivative modified to alter a
pharmacokinetic property, such as in vivo stability, bioavailability or half-life. The
derivative may also be coupled to an additional therapeutic moiety or to a detectable

substance.

Examples of unconventional (or unnatural) amino acids and/or their derivatives which
may be incorporated during peptide synthesis include, but are not limited to, use of
norleucine, 4-amino butyric acid, 4-amino-3-hydroxy-5-phenylpentanoic acid, 6-
aminohexanoic acid, t-butylglycine, norvaline, phenyliglycine, ornithine, sarcosine, 4-
amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl alanine and/or D-isomers of
amino acids.

Crosslinkers may be used, for example, to stabilize three-dimensional conformations,
using homo-bifunctional crosslinkers such as the bifunctional imido esters having
(CH2)n spacer groups wherein n=1 to 6, glutaraldehyde, N-hydroxysuccinimide esters
and hetero-bifunctional reagents which usually contain an amino-reactive moiety such

as N-hydroxysuccinimide and another group specific-reactive moiety.
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20 Examples of unconventional (or unnatural) amino acids and/or their
derivatives which may be incorporated during peptide synthesis include,
WQR2ee&7838limited to, use of norleucine, 4-amino butyric acid®CT/SG2006/000006
4-amino-3-hydroxy-5-phenylpentanoic acid, 6- aminohexanoic acid,
t-butylglycine, norvaline, phenylglycine, ornithine, sarcosine, 4-
amino-3-hydroxy-6-methylheptanoic aéid, 2-thienyl alanine and/or

D- |s mers 10 acids. Crasslinke e used, fore m to. .
T B RGO S TR (R M MR R VAt iotensin
I estslng(dessnmaatatéeabgmtemmal amﬂieaegmtmhmwﬂigo&t]hlﬂ)fcépgwtgiotensin
V gr ps wherei inn= 1to 6hgluftarralderr%/ e, N-h dro Suc |de sters 30 ti
et bt oA reagentse\)/(v% R%‘su@dl Son Erhe % fhSréhdiiapeutic
comrmetycmjdn icangibtairsixybdecivativdcisindethother group specmc reactive

moiety. WO 2006/078223 PCT/SC2006/000006 9 These types of

modifications may be important to stabilize a derivative of angiotensin |,
Exaaxrpil&ﬁngfdnemspav@hﬁmqjid@nsmmmmwmsioidlsbubhitelmqﬁtajed by the

s atensm 1V, Th srénsa e%ulfnplorbefnt for example, in the manufacture of
pre e}g\p')%ﬂ 1RNAE pos lon or if angioténsin | derivative is used

Examples of non- conventlonal (or'ﬁABmEraI) amino acids contemplated by
Nolﬁ\I@orWe%%%’ﬁta'l”"e“t'O” ar%&’cisse”te" 'Mﬁb&&‘ (§ enfonar ~ 20 code

on-conventional Code Non-conventio e amino acid amino acid
amigasidobutyric acid Abu L-N-methylal@fiie Réhla

a-amino-a-methylbutyrate Mgabu L-N-methylarginine Nmarg 15

ami clopropane- Cpr L N- methyl ara masn carboxyla
o amlﬁomct\éﬁylgsﬁgrtlc acid masp ammmsoH]uetercE A4 Aib I\?mala

a-aminorgemsiitybusirrian mdyigalitinonorboinyletRdasdiniiemethylglutimang

ammﬁéglﬂbpropane- Cpro L-N-methylasparagine masn
carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgin
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-N-methylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine "~ Nmthr
D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dorn L-N-methyityrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval

D-proline Dpro L-N-methylethylglycine Nmetg
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carboxylate L-N-methylglutamic acid Nmglu 20 cyclohexylalanine Chexa

L-N-methylhistidine Nmhis cyclopentylalanine Cpen L-N-methylisolleucine
WORNIE0T823%anine Dal L-N-methylleucine Nmlu D-arginine DaR§T/5G2006/000006

L-N-methyllysine Nmlys D-aspartic acid Dasp L-N-methylmethionine

Nmmet 25 D-cysteine Dcys L-N-methylnorleucine Nmnle D-glutamine

Dgln L-N-methylnorvaline Nmnva D-glutamic acid Dglu

L-N-methylornithine Nmorn D-histidingyDhis L-N-methylphenylalanine

Nmphe D-isoleucine Dile L-N-methylproline Nmpro 30 D-leucine Dleu

D-skriNgmethylserine NmsemDégadysine Dlys-N-hretrairtiiiggipénee Nmthimtbug
_«D-methionine Dmet L-N-methyltryptophan Nmtrp D-ornithine Dor

D trI]_rﬁ\?-nrlr?é?thyltyrosine Nmt)llgr’E %-phenylaﬁérﬁﬁre‘\leﬂﬁ g L-N-methylvalin@alﬁ\lmval

D-trystepfaBline Dpro L-N-niifRylethylglydirtoNaliag) WO 2006/07824%va

D-tyr6ei&C2006/000006 1H#-serine Dsgrnhetiymariiivibisbbilirjedysinendiptbug

-threonine Dthr L-norleycine Me D-tryptophan Dtrp L-norvaline Nv
D-v Wrosine Dtyr a-methyltjé'ﬁ{inoisobut%&%‘gtﬁyg%'%%ég|r¥éa§val Mga u

D-azmaiyiglagiaeninobutyrafémidmbu  D-2rmathylaksinhexgaianine  Mchexa
D-mﬁﬂa@mmexylalanimgwexa Deanfeei¥\aceptngIBEMME  Mcpen
a-m

D<A i ihan DN DRHISgp. enep

D-oamnatityighpaniaiBamine Mparasp a-methylpenicillamine Mpen
D-a -methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-a-methylglutamine Dmgin N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmhis N-(3-aminopropyl)glycine Norn
D-a -methylisoleucine Dmile N-amino-a-methylbutyrate =~ Nmaabu
D-a-methylleucine Dmleu a-napthylalanine Anap
D-a-methyllysine Dmlys N-benzylglycine Nphe
D-a-methylmethionine Dmmet N-(2-carbamylethyl)glycine  Ngin
D-a-methylornithine morn N-(carbamylmethyl)glycine  Nasn
D-a-methylphenylalanine Dmphe N-(2-carboxyethyl)glycine Nglu
D-a-methylproline Dmpro N-(carboxymethyl)glycine Nasp
D-a-methylserine Dmser N-cyclobutylglycine Ncbut
D-a-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-a-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-a-methylvaline Dmval N-cylcododecylglycine Ncdod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Ncpro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgin N-(3-guanidinopropyl)glycine Narg
D-N-methyiglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmhis N-(hydroxyethyl))glycine Nser
D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine  Nhis

D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp
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10 D-a -methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-a-methylglutamine Dmgln N-(2-aminoethyl)glycine Naeg
W2eedEiayhistidine Dmhis N-(3-aminopropyl)glycine Norn DRLT/SG2006/000006
-methylisoleucine Dmile N-amino-a-methylbutyrate Nmaabu
D-a-methylleucine Dmleu a-napthylalanine Anap 15 D-a-methyllysine
Dmlys N-benzylglycine Nphe D-a-meth§imethionine Dmmet
NN gﬂgﬂm ylethyl)glyci n D-a-g rnith
b '\Nj{car an?il?methy[)glyciﬁglﬁgésn D-a&n%%“é?ﬁ%%ﬁ?ﬁ%ﬁnphgmgabu
N-med -'emamwnmcin@m@ﬁxaa-a-n%waﬁﬁwwfaqﬂﬂﬁwae Dnmmet
D-NN{ethifionytmiathyl)glycinBivesm 20 D-almethylspiogebtyisianine  Nmcpen
N-cyclobutylglycine Ncbut D-a-methylthreonine Dmthr
N-cycloheptylglycine Nchep D-a-methyltryptophan Dmtrp
N-meiBylalysdeyIglycine Nch@laD-a-meth piaviDhRYWRIBDHIE decHERR
N-niéta@snihGissisitiystalineNamal N-cylepaparayitgysine Ncdod 25Dnmpro
-N-methylalanine. Dnmala N-cyclooctyl i D-N-methylarginine
N'(g'ﬂ’rﬁﬁgp I@%{ﬁgﬂ ;():‘rﬁa%ylglf\/l}(ﬁ%e Ncpro Ig)j-_ ¥ﬁ§ﬁ§¥§§§§ragine Dnm?ﬁr’% &7

N-(Riregthdarriybalysiathe NUlgNd D-N-mEtagibyitveitgasp  Dnmthr
D-r\l\ln{gtﬁymiyr?]teauléﬁmﬂb%htfine me Dm(mﬂ{buﬂ%é?ﬁgimaﬁ@wcys N\|/a|
-(3,3-diphenylpropyl)glycine Nbhe 3Q D-N-met utamine Dnmgln
D-l\k':r-{g%ﬁ%(?ﬁam%propyl)gly}/f():f'rﬁrcla? Yarg D%f—@%ﬂ’(ﬁ@%&hﬁg 'B%%gl%anap
D-Nytetiyertng ethyl)glycinmmsal D-N-nittmetidnamielBingis Nmpen
a-aHiﬁb]é%[%laElmtVr']))g;yClin?GéWNh_ Dg'}\lmﬁﬂ@émfﬁﬂ%@ﬂ@eﬁsﬂfl@iﬂzine Nhtyr
-(imjdazolylethyl))glyci is D-N-methylleuci nmleu
L't'klff@ghay)’ﬁ/lyethyl)gching??\ﬁ'ﬁtrp WO 2@0@%@3@%&?@02006/%&%6

L-ethyigiysin@ethyllysine Dnalgs N-methyParigilaiolngtyrate Nmgabu Pen

L-homophenylalanine Hphe L-a-methylalanine Mala

L- -methylarginine Marg L-a-methylasparagine Masn

L- -methylaspartate Masp L-a-methyl-t-butylglycine Mtbug
L- -methyicysteine Mcys L-methylethylglycine Metg

L- -methylglutamine Mgin L-a-methylglutamate Mglu

L- -methylhistidine Mhis L-a-methylhomophenylalanine Mhphe
L- -methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet

L- -methylleucine Mieu L-a-methyllysine ‘Mlys

L~ -methylmethionine Mmet L-a-methylnorleucine Mnle

L- -methylnorvaline Mnva L-a-methylornithine Morn

L- -methylphenylalanine Mphe L-a-methylproline Mpro

L- -methyiserine Mser L-a-methylthreonine Mthr

L- -methyitryptophan Mtrp L-a-methyltyrosine Mtyr

L- -methylvaline Mval L-N-methylhomophenylalanine Nmhphe
N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenyipropyl) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine

1-carboxy-1-(2,2-diphenyl- Nmbc
ethylamino)cyclopropane

A chemical equivalent of an angiotensin | derivative as described above, shares
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N-methylcyclohexylalanine Nmchexa D-N-methylmethionine Dnmmet
D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen 5
WORMet I8 cine Nala D-N-methylphenylalanine Dnmphe ~ PCT/SG2006/000006
N-methylaminoisobutyrate Nmaib D-N-methylproline Dnmpro N-(1
-methylpropyl)glycine Nile D-N-methylserine Dnmser
N-(2-methylpropyl)glycine Nleu D-N-methylthreonine Dnmthr 10
D-N-methyltryptophan Dnmtrp N-(1-mgghylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap

corffoMriagdhdysliignesners iR aniiapit Nsoessamyahe aebvediffom the
acid Gabu N-(p-hyd[oxyphenyl)g_légjne Nhtyr L-t-butylglycine T ‘iﬁil

| Thug .
deryativeREARYGRDRIE s e Mical RAYNAL B GV RE RRR7EGSYY designed to
mirhi® eBreanashivehsnieaiokopanib\dfiaden e éf antptlidBinNEhemical

Marg L-a-methylasparagine Masn_ L- -methylaspart

te asg )
cayivalrpithy Ky g%ﬁ%‘cﬁﬁ“ﬁfuéyﬂm‘?ﬁ&ﬁglc%tmﬁé‘arhﬁy’\éet cted following, for

exdnipRIhnathy pestridlaieréeringnsttidatiitRitineddgBunds which can inhibit,
L-a-methylglutamate Mglu L- -methylhjstidine Mhis, | ) ) )
fedH%rﬂéﬁ#éﬁWWﬁ%%ﬂEf%ﬁ%M’H@ MEsHRIMYY. QEHDRSoRIG Af fNgiotensin Il using

asdye destbipsdiviglycine Nmet L- -methylleucine Mleu
L-a-methyllysine Mlys L- -methylmethionine Mmet L-a-methylnorleucine

Mnle 25 L- -methylnorvaline Mnva L-a-methylornithine Morn L-

A deredtiehehuiRjrEesMple defimeimapspinedy psadily eathatkeusing synthetic
tecK@%@%ﬁg@%@ﬂgﬁﬁ%ﬁgﬁ;ﬁ\%ﬁé"s%hé‘é‘p'ﬁ'éré’ synthesis and the like,
or By hegtaHbiao DR Ayl puigidnshTBeh A Dot aking e npkstitutibn mutations
at erg g’rcgrl\ml_i '\ééSsﬁeds"?ﬂeBN'RrﬁB%ﬁ?@' RP\QSVn or partially known sequence are well
known and include, for example, M13 mutagenesis. The manipulation of DNA
sequence to produce variant proteins, which manifest as substitutional, insertional or
deletional variants are conveniently described, for example, in Sambrook et al.
(Cloning. A laboratory manual. Cold Spring Harbour Laboratory, Cold Spring Harbour,

NY. (2001).

A derivative of angiotensin | according to the invention may be readily identified, for
example, by its ability to act as an agonist on an indomethacin-sensitive angiotensin
receptor or its ability to induce relaxation of a pre-contracted cardiac end of a rabbit
pulmonary artery or its ability to attenuate angiotensin ll-induced hypertrophy in

cultured rat neonatal cardiomyocytes.

An example of such a derivative of angiotensin | in accordance with the present
invention is angiotensin IV, or derivative, homologue, analogue or chemical
equivalent thereof. The term derivative in this context has the same meaning as
used in the context of angiotensin | as described above. Similarly, the terms
homologue or analogue and chemical equivalent as used in this context has the

same meaning as described above for angiotensin | derivative generally.
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carbamylmethyl)glycine carbamylmethyl)glycine

1-carboxy-1-(2,2-diphenyl- Nmbc ethylamino)cyclopropane 35 A chemical
WQMeAIBATDf an angiotensin | derivative as described above, REEE2W@)00006

2006/078223 PCT/SC2006/000006 12 conformational or functional

similarities and may not necessarily be derived from the derivative of

angiotensin I. A chemical equivalent mb¥ be specifically designed to

e LT ORI A58 RBBRINR Al SR aiecabengioisasidue 1o the

Chemical equivale nts ma emlca y S/fthesrzed, rmay?:) detearsd
struciivieind, aopemmrwlﬁlotdtatmqjaﬁdmﬂysafwmggtm dsinltigical function of that

r. otherwi terfer Wlth h
P e A S I RSB B SR A stration
thecamingiacidsaargi @ensmllyaeenla‘cmﬁb}eoéhenmwrmddydbmawu@ likemroperties,
synthetic 10 techniques well known in the art, such as solid phase
peptide synthesis and the like, or by recombinant DNA manipulations.

sucheaf iy desploobicityind witesthilivity, relectionegativitt aizenmed tiedike. Amino
a8 BB T I TR A BT wit usuay

be Q@qh@mreiem pfaaheet vhitiaf proteinacidhiesiduesfasidadeletistisitdghahnge from

r eletional variants are conveniently described, for
ab%re;?aqn?grgajlrn é&ée%rook et al. (Cloning. A laboratory manual. Cold Spring

Harbour Laboratory, Cold Spring Harbour, NY. (2001). A derivative of

Re%?glﬁ)é%rﬁ%?élﬁ% @Qt@n@ﬁ |W§H\98W@%¥\Beaﬁ Q’n'éjl WEARE B2 read as

example its abili act as an agonlst on an I omet acin-sensitive
bndgme&afﬁremeeép@il Bmetianaily e irivalent & dnchiding ebyomapofeekample,

,Soﬁm@qﬁ&%ﬂg&{@%%@%@% LR ﬁ‘?é¥18rf6tﬁ'r?sb'“ty to attenuate

angiotensin 1l-induced ypertrop y In cultured rat neonatal
cardiomyocytes.

In accordance with the present invention, an effective amount of the derivative of
angiotensin | such as but not limited to angiotensin IV or a derivative, homologue,
analogue or chemical equivalent thereof or a medicament or pharmaceutical
composition containing the same, as described below, is administered in a solid or

.quuid form, to a subject, such as a human patient, via any acceptable method known

in the art, either singly or in combination with other pharmaceutical agents.
"Pharmaceutical agent" means any diagnostic and/or therapeutic drug or combination
of drugs that has the property of assisting the medical or pharmaceutical use of the
derivative of angiotensin | according to the invention. In particular, "pharmaceutical
agent” means any diagnostic and/or therapeutic drug or combination of drugs that
has the property of assisting in the treatment and/or prevention of cardiac
hypertrophy and/or neointima formation. Such pharmaceutical agents include
angiotensin converting enzyme inhibitors such as captopril or other angiotensin

receptor antagonists such as losartan, or stem cells of any types or origin.

The compound, composition and/or medicament according to the invention may be
administered orally, by suppository, or parenterally (e.g. intramuscularly,

intravenously, subcutaneously or intradermally), and in the form of either solid or
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25 An example of such a derivative of angiotensin | in accordance with the
present invention is angiotensin IV, or derivative, homologue, analogue or
WQRMIYAR28quivalent thereof. The term derivative in this cont®GTaG2Me/000006
same meaning as used in the context of angiotensin | as described
above. Similarly, the terms homologue or analogue and chemical
equivalent as used in this context has the 30 same meaning as described
above for angiotensin | derivative gertetally. WO 2006/078223
PCT/SC2006/000006 13 It is well known in the art that modifications and
liquithaiogegedndhadingdaletse sespensions agpesuidéonihastisutistarsisity in more
altering the oI0|afu ctl n of that, peptid this end. ywher
ot el tORe T ey Mo et B ele BEge oy wi
conﬁmgas&mwpgmmaacﬁmghﬁldmsartheoe@ty(mjhmrmmhke properties, such
as hydrophobicity, hydrophilicity, electronegativity, size, and the like.
Amino acid substitutions are typically of single residues. Amino acid
insertions will usually be in the order of about 1 to 6 amino acid residues

eletions |IIr e.from 10 aho 1t06r s. R herein_,.
Usql ntRe el e S e SR B BRI 268 fiation of
the rplfenenaeéotmbfmmnpoalt;oeopnmmmmmt mfdhdmyehr;twayaméaxalhipiew toa

f d
s BT . PO el A A oms
may $akb Hsebfamotdinélits, aillioEarssulbs ppavidersmtamtchicalyiogpaied or other
pro&cg?g%or Caﬁ{gr'l%al <4 \ééllrll%n tpﬁé%%f Orfgrmﬁpé?%ﬂgeéme?% BI%e ormulatlons

maceut con1p03| 10N containing Fhe ame. as descr
implainahistadedicesa solmbmmmwbmsdtfwmpfo nlgnom‘[ewcfbrmmmnmnsolutlons
atlent via own in the art, either singly or in

sus %loh e?ix t?f ce:':t%p § an((ajthl%|

Inatfon wi armaceutlca ‘agents. "Pharmaceutical agent"
means any diagnostic and/or therapeutic drug or combination of drugs

Wt D S RS e R 4y R SR BratRR ORI caHER PP feulany
(when isotonic) for injectable solutions. The carrier may be selected from various oils
including those of petroleum, animal, vegetable or synthetic origin, for example,
peanut oil, soybean oil, mineral oil, sesame oil, and the like. Suitable pharmaceutical
excipients include starch, cellulose, talc, glucose, lactose, sucrose, gelatin, malt, rice,
flour, chalk, silica gel, magnesium stearate, sodium stearate, glycerol monostearate,
sodium chloride, dried skim milk, glycerol, propylene glycol, water, ethanol, and the
like. Other pharmaceutically acceptable carrier, excipient, diluent and/or adjuvant will
be apparent to one skilled in the art. The composition may be subjected to
conventional pharmaceutical expedients such as sterilization and may contain
conventional pharmaceutical additives such as preservatives, stabilizing agents,
wetting or emuisifying agents, salts for adjusting osmotic pressure, buffers and the
like. Suitable pharmaceutical carriers and their formulations are described in Martin,
"Remington's Pharmaceutical Sciences”, 15" Ed.; Mack Publishing Co., Easton
(1975); see, e.g. pp. 1405-1412 and pp 1461-1487. Such compositions will, in
general, contain an effective amount of the active compound together with a suitable
amount of at least one pharmaceutically acceptable carrier, excipient, diluent and/or

adjuvant so as to prepare the proper dosage form for proper administration to the
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derivative of angiotensin | according to the invention. In particular,
"pharmaceutical 25 agent" means any diagnostic and/or therapeutic drug
WQRMeMHRRRoNn of drugs that has the property of assisting in THET{REMHEP 0006
and/or prevention of cardiac hypertrophy and/or neointima formation.
Such pharmaceutical agents include angiotensin converting enzyme
inhibitors such as captopril or other aritfiotensin receptor antagonists such
hostS losartan, or stem cells of any types or origin. 30 The compound,
ost. " : : ) .
composition and/or medicament according to the invention may be
administered orally, by suppository, or parenterally (e.g. intramuscularly,

e T

phanulacaudicab s positiondio be, anrsivlistierss wstmasbmmhdewmd dotaivariety
of ckc))%l \Heraiﬂoﬁ]lr%méjﬁg e g}%é’ Sﬁﬂ% (ﬂggeéjsg] Iﬁa‘ft%?ﬁ,gtﬂé %Q/&ﬁw thereof,

COMtNTGLUS erapy or'in singlé dose therapy ad |b|t
the muﬂuedaﬂ:emﬁcadmnnsirammmbetagem any&icaldphaxacterigties of the subject,

andos%qar%%'oﬁp \th 0 it é}gﬁ% GQS{EBﬁ’sﬁ%%P még qfﬁﬁ:’?ﬁéﬁiﬂé J’? es familiar

INVention are person an € soll
to thameds:tharemmhus the compositions may take the form of tablets,
pills, capsules, powders, enterically coated or other 10 protected
formulations, sustained release formulations, erodible formulations,
Althioydgritad terelw'rdéemm operiisulacheekamiplifigshaescionm cedalionsio rats, itis
r
undseqjé’t%%r&st j\tﬁ'ggﬁﬂg\ﬁe pregflgrre |IQUI(li}§C &y g‘%ld’i@lﬁ% llden%atlves

UGOUS arriers, partlcu ar
acc@vdm utotcblne:)lmaerntjeutablaewmammhetdamzir lnﬁiydmgemgwtrdjmlted to,

nuEfRUR s BB BSRR LR U ghoLegetable or synthet

orlgm or eéxample,” peanut oil, soy ean oi mlneral oil, sesame oil, and
the like. Suitable pharmaceutical ex0|p|ents include starch, cellulose, talc,

HadlMS 036w/ AGLORS R CRR G R U Hfifon, the same will be more readily

understood through reference to the following examples which are provided by way of
illustration, and are not intended to be limiting of the present invention.

Examples

Example 1 - Source of Materials

Angiotensin IV, as an example of an Angiotensin | derivative, was obtained from
Bachem (Dubendorf, Switzerland). Angiotensin IV can be prepared by techniques
well known in the art. Adult Sprague Dawley (SD) rats (200-220 g for cardiac
hypertrophy experiment, and 340-360 g for the neointima formation experiment) were

obtained from the Animal Center, National University of Singapore.

Example 2 - Induction of Cardiac Hypertrophy

The experimental protocol for induction of cardiac hypertrophy in rats was carried out
as described by Everett et al (Hypertension, 23:587-592 (1994)). In this procedure,
each rat was anaesthetized with 7% w/v chloral hydrate (0.35 g/kg, intraperitoneally).

An incision was made in the ventral abdominal wall to access the suprarenal portion
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flour, chalk, silica gel, magnesium stearate, sodium stearate, glycerol
monostearate, 20 sodium chloride, dried skim milk, glycerol, propylene
WQRM6I0T§2%&r, ethanol, and the like. Other pharmaceutically aRCE(5GaHIE6/000006
carrier, excipient, diluent and/or adjuvant will be apparent to one skilled in
the art. The composition may be subjected to conventional
pharmaceutical expedients such as sterilization and may contain
conventional pharmaceutical additiveg@uch as preservatives, stabilizing
agents, 25 wetting or emulsifying agents, salts for adjusting osmotic
of theesisdeenipifatstan e pidtiod wfthieabtminet abetl earsidissaoteihfice and a

ol 85 B ESTRIB S U  yo ice
aroliA@3HedbRIAh ORI lb@iﬁlthébc&ta:ﬁrmmﬂmtiw?dﬂwaﬁ mﬁmr@:ttrl]ooebﬁileaving
ffecti t of the active compound together, with a suitable 30 .
the ZaHA ROTSITRBR B e e R RS Ae G BRH LR PG fesisted the
nordhkieiidvarut/bloadljfreamtise lasda foeharier potendsistgeldody 4o placed an

proper administration to the WO 2006/078223 PCT/SC2006/000006 15
host. In the practice of the therapeutic methods of the invention, the

extrzaidadlondhedysaof T hisartactidasbcsapbsionrephy aflthnistentddspecially
th tl%ztsubéﬁct will depend on a variety of consideration including the stage of
R 13 é%lec)r condition, the severity thereof, the schedule of
administration, the age and physical characteristics of the.subject, and so

e R A R B AR AR Bl Hyperconhy
Follzaviiny lsuigerg repidredrintelwias gliioen tinratsageés Thelensitnalsthatitbecess to
e e R oA SRR BB o he oo
grolimited toeatwnaahngrovm.E aiehlgtouivestsistehohdBaarichalsndiesrddtment group
was orally administered various doses of angiotensin IV (95 — 380 nmoles/kg/day or
74-294 ng/kg/day) dissolved in 0.5 mi saline for four days commencing on the day of
surgery. Control animals with coarcted abdominal aorta were administered saline
instead of the angiotensin IV solution. Sham animals were animals that underwent
the same surgical operations but their aortas were not coarcted.

On the fifth day following surgery, animals were anaesthetised as before. The heart
of each animal was then excised, the ventricles dissected and the weight of the
ventricles was determined. The index of the ventricle weight (in mg) over the body
weight of the animal (in g) was taken as the index of hypertrophy. For sham-operated
animals the index was around 2.6, for aorta-coarcted animas the index was above
3.7.

Example 4 - Effect of Angiotensin IV on Cardiac Hypertrophy

The results of the study are summarized in Table 2. Data were expressed as mean +
SEM. Significant differences were determined by one-way ANOVA and post hoc
Newman Kleuf test. The accepted level of significance was p < 0.05. Angiotensin IV,

as an example of a derivative of angiotensin |, was shown to be an effective agent in
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Having now generally described the invention, the same will be more

readily understood through reference to the following examples which are
WQR80ed¥828% way of illustration, and are not intended to be lirRGRE LA 000006

present invention. 20 Examples Example 1 - Source of Materials

Angiotensin IV, as an example of an Angiotensin | derivative, was

obtained from Bachem (Dubendorf, Siitzerland). Angiotensin IV can be

o R AR B S S e oo
rats$oT Heoffsphiias dosealepeadesit sned Bigrafieaob trmtiechfdiac theparimphic action

Center, National, University of Sin e. Example 2 - Induction o [ac
e b RO PN O RS TR e B Aoy

hypertrophy in rats was carried out as described by Everett et at

(Hypertension, 23:587-592 (1994) A L rocedure, each rat was

anaesthetized with 7% w/v chloral 0.35 g/kg, intraperitoneally).
An incision was made in the ventral abdominal wall to access the

suprarenal-poartion-Wo-206066/0743223 PCT’rSC”O?G/O“OOGG t6-ofthe
EQ"B%@%%?@%‘ 'Le.W%m?ﬁo%a5¢%%%§o%?ﬁﬁya&{g as dissected free

and-a btunt23-guage rreedie;{/db placed adjacent to the aorta. A tigatare

was placed around the blunt needle and the aorta. The blunt needle was

Rose (omoledigidayifey 4heys)ridbipestrepdy 0dex size of the needle. The
resulting coarctation resisted th%\%ﬁmgpgwg o bloed HOR HE; ﬁf"‘fﬁ@)
the lower portion of the body and placed an eéxtra load on the heart. This
Shara load causes hypertrophy |02 héa04 especially the left ventricle. 10
cﬁﬁwaric S=Treatment-withrAr U},Ué%‘ 'Eib ‘t%;ulu' Measurementof Cardiac
ypertrophy Following surgery, each animal was placed in a cage. The
9%nimals had access to water gridl 3t ad libitum. The animals were
rapdomty-divided-into-thecontrot t] ¢ treatment groupEachgroup
consisted of 10 animals. The trea?f%égn%g;'%p
380 *3.40 £ 0.07

Each value is a mean + SEM obtained from 10 individual rats. *Significantly
different from the Control (p < 0.05).

Example 5 - Induction of Neointima Growth

SD rats were subjected to left carotid artery injury by the balloon technigue according
to the method described by Indolfi et al (Circulation, 92:1230-1235 (1995)). In this
procedure, rats were anesthetized with chloral hydrate (0.35 g/kg) and a balloon
catheter (2F Fogarty, Edwards Laboratories) was introduced through the left external
carotid artery into the common carotid artery. The balloon was inflated to a pressure
of 2.2 kg/cm?® by compressed carbogen gas mixture (95% O, and 5% CO,) and
passed three times (three cycles) along the common carotid artery. The catheter was
removed, the left external carotid artery was ligated, and the wound was closed.
Formation of neointima in the catheter-injured carotid artery occurred and slowed

considerably after 14 days (Clowes
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was orally administered various doses of angiotensin IV (95 - 380
nmoles/kg/day or 15 74-294 pg/kg/day) dissolved in 0.5 ml saline for four

WQ29883$AMencing on the day of surgery. Control animals witCdd%satge/000006
abdominal aorta were administered saline instead of the angiotensin IV
solution. Sham animals were animals that underwent the same surgical
operations but their aortas were not coarcted. 20 On the fifth day following
surgery, animals were anaesthetised g before. The heart of each animal
was then excised, the ventricles dissected and the weight of the

and/ OMIRLS 14 W@WiMSTﬂl@Wﬂ%hemW@lﬁ varighbtircarglid\@tery was
the bod ht of the anim E&F was taken as the index of

leftpiact r%b q%\f)? 8[)995‘ f¥als the index was around 2.6, for
aorta- coarcted animas the index was above 25 3.7. Example 4 - Effect of

Angiotensin IV on Cardiac Hypertrophy The results of the study are
summarized in Table 2. Data were expressed as mean SEM. Significant

Exalifioke ceprarasiatedtn iAagibteﬂsmwawu\@)é%mdmf Neoirdima Formation.
wmaH Kleuf test. Th accep ed level of nlficanc <00
Follgy R ae B PR AN ERe YA RAhimAR b feess o

wat@r%dﬁ@lffeﬁﬁv&ﬁaﬁﬂmhummé@ﬁma&mar‘é@ihﬂ6&0¢6mmmtﬂhe control

ar attenu?cgﬁ%the &dex of ?%gﬁrtrog%é%%fﬁéﬁ]ﬁa” mduc%&?{rgﬁmentgroup

wag izl didm miseiteabiicieat afbsisssofrangiotedisint 1Ny (80-360 doseles/kadday or
40 SRR o O el i o e gy e day of
surlistgx Qatiotlenivaigdswera allody \waibbterigd Sndmel Ghadvidr€ adirihistered

sall%'g?ngtgaesd of the angiotensin 1V solution.

On the fourteenth day following balloon catheterization, animals were anesthetized as
before and both the left and right common arteries of each rat were fixed by perfusion
at 120 mm Hg with 100 ml of saline followed by 250 ml of 0.1 M phosphate buffer (pH
7.4) containing 4% paraformaldehyde and 1% glutaralaldehyde and processed
for paraffin embedment. Sections of 10 um thickness were prepared and stained with
toluidine blue. Twenty of such sections were cut from the midportion of the artery
towards the distal end and used for morphometric evaluation of neointima formation.
The area of the medial smooth muscle cells, lumen, and neointima of each section
was morphometrically quantitated using an image analysis system consisting of a
BX40 light microscope (Olympus, Japan) fitted with a KY-F55B color video camera
(JVC, Japan) and a Pentium 166 MHz/MMX microcomputer (Datamini, Singapore)
installed with an Image Pro Plus 3.0 System (Media Cybernetics, USA) for Windows

95™ The extent of neointima formation was expressed as a percentage of occlusion

of the lumen by the neointima.

Example 7 - Effect of Angiotensin [V on Neointima formation
The results of the study are summarized in Table 3. Angiotensin IV, as an example of

a derivative of angiotensin I, has been found to be an effective agent in preventing
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95 3.730.04 190 *3.23 0.07 380 *3.40 0.07 Each value is a mean SEM

obtained from 10 individual rats. *Significantly different from the Control
WQRM@0$N2310 Example 5 - Induction of Neointima Growth SDPGESS (/000006

subjected to left carotid artery injury by the balloon technique according to

the method described by Indolfi et al (Circulation, 92:1230-1235 (1995)).

In this procedure, rats were anesthetiZEl with chloral hydrate (0.35 g/kg)

lloopn catheter (2F arty, E rds Laboratori W . .
the Rt nEBIRNA (e S o BMR coiRRRzsion, The anti-neointma
actiandddlasegefdrdesitand itasakiestactipreissoreughPab gty arbyral dose of

2 SR RN R R T S el BRI s o

was removed, the left external carotid artery was ligated, and the wound

. t external carotd artery was ligated, and the
s e S B A MR AT

2006/078223 PCT/SC2006/000006 18 and Clowes, Lab. Invest.,
52:611-616 (1985)). The right commo lcaéotid artery was left intact and
served as the control artery. 5 Examp%%—- Treatment with Angiotensin IV
and Quantitation of Neointima Formation. Following the surgery, each

Nnlanad 1n A Ao Tl v nAle Ihad Aa~nAce A vuuntar and rat
armmral VVG-.D-p,rEi'ﬁCU glo? \almlctl Ilgi CAT VI TalrS ||au- CCT U iaAtCTT™iiO 1™
chow ad libitu .eﬁ%e ArimAe Were: rJanagrﬂ Ogﬁrﬂbad?m@%'g%ontrol
group and treatment group. ERch group consistedof 6ammals—The
treatment group was orally administered various doses of angiotensin IV

@nge(@ml@%g@m&qromq 16.5-240f diugneayParissiosdin Nepintima
saline for ]@a%ys commencirjg on thgﬁj%tﬂfe r weggagﬂcnigmst y

were balloon cdatheterized animals that were administere
of the angiotensin IV solution.

animmal oo

Control 55+ 2
60 52+5
120 48 £ 1
240 *43 + 2
360 *44 £ 2

Each value is a mean + SEM obtained from 6 individual rats. *Significantly
different from the Control (p < 0.05).

All references cited herein are fully incorporated by reference. Having now described
the invention, it will be understood by those skilled in the art that various modifications
can be made to the described embodiments without departing from the scope of the

invention. Such modifications are intended to be within the scope of the invention.
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On the fourteenth day following balloon catheterization, animals were
anesthetized as 15 before and both the left and right common arteries of
W@ae/PaBiReére fixed by perfusion at 120 mm Hg with 100 m| 3 Skifif@006/000006
followed by 250 ml of 0.1 M phosphate buffer (pH 7.4) containing 4%
paraformaldehyde and 1% glutaralaldehyde and processed for paraffin
embedment. Sections of 10 m thickness were prepared and stained with
toluidine blue. Twenty of such sectionggvere cut from the midportion of the
artery 20 towards the distal end and used for morphometric evaluation of
neointima formation. The area of the medial smooth muscle cells, lumen,
R nd neointima of each section was morphometrically quantitated using an
—eﬁggé%ﬁﬁalysis system consisting of a BX40 light microscope (Olympus,
Japan) fitted with a KY-F55B color video camera (JVC, Japan) and a

Pentium 166 MHz/M MIGroc yter ini, Singapore) 25 installed
Balifirle (A8 Db b By er N e 2E0L. A for
Clowsglansg CQbWes, [hb. drisrstqf5R6imidag¢naaspn was expressed as a

ercent f occlusion, he neointima. Example 7 -
Da S 8?%'?1 Per%ﬂ?‘l‘\%g?lﬁgg%%ﬁﬁiq%r;aﬂon 30 The results of the
Dostabsrat Bakemnanzel Hypablers. AR@nGR8M (19%®) an example of a
derivativ angjotensin L, .h f 0 be an effective agent in
Evﬁrﬁwﬁﬁtﬁ%ﬁ\% 8&)8982?%%%%%5%’7 00006 19 the formation of
Indo#fbettmhéCisultitigr @2: h2BOe12SEH{dB8IBRtion. The anti-neointima

action js e-dependent angli lmum action is brought about by an
Mo&ﬁeﬁroeo{s Pﬁ?eﬂg}frﬁgé’s%%%é?ﬁ%g%ypg/kg/day) for 13 days. However,
Ostergedenshdl Hgpertersiognilisdhoeka b (®@1thickness of the medial
muscle | r- Tahl ffects ' iRV on neointima formation
S""B%%%”(r‘?ﬁ%ﬁeﬁ%%@iﬁg&ﬁf @%ﬂrﬁgrﬁ@?c%sion by Neointima days) (in
vorc8bklen-sma éthtchidGeleiiissue Res., 311:1-9 (2003)
Wang et al (Clin. Sci., 88:557-562 (1995)



Control 55 2 60 525 120 481 240 *432 360 *44 2 Each value is a mean
SEM obtained from 6 individual rats. *Significantly different from the
Control (p < 0.05). 10 All references cited herein are fully incorporated by
reference. Having now described the invention, it will be understood by
those skilled in the art that various modifications can be made to the MCSLLP
described embodiments without depafing from the scope of the 15
cl invention. Such modifications are intended to be within the scope of the
~3M&ntion. WO 2006/078223 PCT/SC2006/000006 20 References Baker
and Aceto (Am. J. Physiol., 259:H610-H618 (1990) 5 Clowes and
Clo es},}é_gab. Invefst.,I 52:611-6t16 (1985 .Daemenﬁzt e%i Circ. Re%. ¢ i
- 68:450 S A Bl R R TS I A EREL xR BkY Aldeast one
Everettl et ak(dyjeatiensiom 2315B1ebSih (1994) dedoHtietah@inoldgtien,analogue
92:123 -123%%[#5&% 10 Moel,er et a#(Requul. Peé).t., 83; 5'309(19aig)l i
OstéME&er & , KiberfEhes ?%:1(1-6(?- '%tgrz %1ﬁéwgﬂ on taf?aS one
Regohdrepicedficiy-448&cekaaB)evaraBahle e acigietatpatilugbell ansgoe adjuvant,
Reswﬁelrle:i%'?hgog(% Wa?g et aIf Clin. Sci., %8: 57- 62“_995 15 20 ..
position is for use in’the treaiment and/or prevention of
cardiac hypertrophy and/or neointima formation in a subject in need of such

treatment and/or prevention comprising administering to the patient.

2. The composition according to claim 1, wherein neointima formation includes
restenosis.

3. The composition according to claim 1 or 2, wherein the subject is a human
patient.

4. The composition according to any one of claims 1 to 3, wherein the effective

amount is 10 to 500 pg/kg/day.

5. The composition according to any one of claims 1 to 3, wherein the effective

amount is 50 to 250 pg/kg/day.

6. The composition according to any one of claims 1 to 3, wherein the effective

amount is about 150 pg/kg/day.

7. The composition according to any one of claims 1 to 3, wherein the effective

amount is about 200 pg/kg/day.

8. The composition according to any one of the preceding claims, wherein the

derivative is administered in solid or liquid form.

9. The composition according to any one of the preceding claims, wherein the
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12.

13.

14.

15.

16.

17.

MCSLLP 21 Claims 1. A pharmaceutical composition comprising an

effective amount of at least one molecule selected from angiotensin IV, a
derivative, homologue, analogue and/or chemical equivalent of

angiotensin IV, and at least one pharmaceutically acceptable carrier,

excipient, diluent and/or adjuvant, wherein the composition is for use in MCSLLP
the treatment and/or prevention of cafdiac hypertrophy and/or neointima
formation in a subject in need of such treatment and/or prevention

comprising administering to the patient. 2. The composition according to

claim 1, wherein neointima formation includes restenosis. 3. The
comnmemiwdscmdmgﬁetemiﬂl codjumbticeinviiie stildEpdtioadiyharmacedutical
patient. 4. The composition according to any one of claims 1 to 3, wherein

the 8f E'{We amount is 10 to 500 g/kg/day. 5. The composition according

to any one of claims 1 to 3, wherein the effective amount is 50 to 250

g/k 6. The ompositi cor in of cl |m 1t03
el ARSI BRSSO cop DRIy 7 A B segaceutical
acce@brrg I@anamleteﬁsialnfmileotlagvdrrm;emethmeﬂmtlve amount is

about 200 g/kg/day. 8. The composition according to any one of the
preceding claims, wherein the derivative is administered in solid or liquid

fornTee E@mmmmshmmmmmm the art=zstiiogeciiarsmaceutical
wherein the MCSLLP 22. derlvatl\{e 5 | t red in conjunction with at

least 3RS ThafhAiUntagn receptor S TS

The composition according to claim 9, wherein the at least one pharmaceutical

agent is a type of stem cell.

A molecule selected from angiotensin IV, a derivative, homologue, analogue
and/or chemical equivalent of angiotensin IV for use in medicine, wherein the
molecule is for use in the treatment and/or prevention of cardiac hypertrophy

and/or neointima formation in a subject in need of such treatment.

Use of at least one molecule selected from angiotensin IV, derivative,
homologue, analogue and/or chemical equivalent of angiotensin IV for the
preparation of a medicament for the treatment and/or prevention of cardiac
hypertrophy, and/or neointima formation in a subject in need of such treatment

or prevention.

The use according to claim 14, wherein neointima formation includes

restenosis.
The use according to claim 14 or 15, wherein the subject is a human patient.

The use according to any one of claims 14 to 16, wherein the derivative is in

an amount of 10 to 500 pg/kg/day.



agent. 10. The composition according to claim 9, wherein the at least one
pharmaceutical agent is an angiotensin converting enzyme inhibitor. 11.

The composition according to claim 9, wherein the at least one

pharmaceutical agent is an angiotensin receptor antagonist. 12. The
composition according to claim 9, wherein the at least one pharmaceuticallCSLLP
agent is a type of stem cell. 13. A mok3ule selected from angiotensin IV,

degjvative, homol | dlor chemi ivalentof . . .. . .
18 g LS A IOETOD LIS AL G L RGPStk el 2 ol G FRlve is in

treagmenhandiafBevertsm aj/kardme hypertrophy and/or neointima
formation in a subject in need of such treatment. 14. Use of at least one

molecule selected from angiotensin IV, derivative, homologue, analogue

19 and/pii¢hr@igateriivgRnbaf angiote nsiinhé fo1 te1 prepesadiontné aerivative is
medicament for the treatment and/or prevention of cardiac hypertrophy,
andARHEGREHASHARYon in a subject in need of such treatment or
prevention. 15. The use according to claim 14, wherein neointima
formation includes restenosis. 16. The use according to claim 14 or 15,

20\whel &R Y38 SGERIETY ORMIANBAGRIMS 4 1R 1R oVAGISHAiRG tBedigasnent is in
of cladms ddituikbiomherein the derivative is in an amount of 10 to 500
g/kg/day. MCSLLP 23 18. The use according to any one of claims 14 to
16, wherein the derivative is in an amount of 50 to 250 g/kg/day. 19. The

21 Use pRreQigdinadecraingne eisiaims dftdrikes wheterothgiisdwaliNg ihedicament
about 150 g/kg/day. 20. The use according to any one of claims 14 to 19,

wheltdithes ConaRiisss aigast one pharmaceuticaYIy acceptable carrier, excipient,

diluent and/or adjuvant.

22. The use according to any one of claims 14 to 21, wherein the medicament is

administered in conjunction with at least one pharmaceutical agent.

23. The use according to claim 22, wherein the at least one pharmaceutical agent

is an angiotensin converting enzyme inhibitor.

24. The use according to claim 22, wherein the at least one pharmaceutical agent

is an angiotensin receptor antagonist.

25. The use according to claim 22, wherein the at least one pharmaceutical agent
is a type of stem cell.

26.  Akit comprising at least one molecule selected from angiotensin IV, derivative,
homologue, analogue and/or chemical equivalent of angiotensin IV, wherein
the kit is for use in the treatment and/or prevention of cardiac hypertrophy

and/or neointima formation.

27. The kit according to claim 26, wherein neointima formation includes

restenosis.



solid or liquid form. 21. The use according to any one of claims 14 to 20,

wherein the medicament further comprises at least one pharmaceutically

acceptable carrier, excipient, diluent and/or adjuvant. 22. The use

according to any one of claims 14 to 21, wherein the medicament is

administered in conjunction with at least one pharmaceutical agent. 23. MCSLLP

The use according to claim 22, where#$the at least one pharmaceutical

agent is an angiotensin converting enzyme inhibitor. 24. The use

according to claim 22, wherein the at least one pharmaceutical agent is

an angiotensin receptor antagonist. 25. The use according to claim 22,
28.vvhepeigiﬁnermiﬂﬂa/staodermam@awma'ﬂegageahdbgdymlomtemmﬂhlﬁquivalent

A kit comprising at | one mole elected fro iotensin |

Cen RO eI BB AN/ RLap LA AR g gPerfophy andior

angisrievsiniovi, of Imeysimti tine flotrisatisruse arstitgdoeatment and/or

prevention of cardiac hypertrophy and/or neointima formation. 27. The kit

according to claim 26, wherein neointima formation includes restenosis.

MCSLLP 24 28. Angiotensin IV, a derivative, homologue, analogue

and/or chemical equivalent of angiotensin IV, for use in the treatment of

cardiac hypertrophy and/or prevention of neointima formation in a subject.
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