DES- ASPARTATE- ANG OTEN GENT FOR THE TREATMENT7 AN HEREMENTI ON OF
" GLOVERULOSCLERCSI S AND E FIELD OF THE | NVENTI ON 5 The present

i nvention rel ates general |l y'%¢%*a nmet hod for the treatnent and/or

prophyl awiOP1G8750enal -r el at ed di sorders. Mre parti cul arl yPCT/He0i086lent

i nvention contenplates a nethod for the treatnent and/or prophyl axis of

gl onerul oscl ero8is and/ or end stage renal failure and/or related

conditions. The LNy i I r rahl acti sed by
the adm ni strat ;rgﬁ}f @S%ﬁﬁéﬁr%é&&)\?@?@Tgﬁ‘bﬁ@g%ﬁgwﬁmq‘%g‘ngbut not

excl usi vel y FR e HI) TREN TVMENT AND PREWENTIGN @ GRIOMERUILOSOOERDSTS| N | |
properties. In a preferred enbodinent, the angiotensin | is

des- Aspart at e-angi otensin | or ANBeREM&L FAILHBKDI ogue or anal ogue t her eof .
The present invention further contenplates conpositions for use in the
treat nent and/or prophylaxis of renal-related di sorders such as but not
limted tIIELD@F XIHES EINVENTIONND/ or end stage renal failure. 15 BACKGROUND
OF THE | NVENTI ON Renal failure and other renal related conditions

contri_but.e to significant norbidi and rtali in patients affected. by
Such. condl 14 ReENY Tivepaoh terdles easpraity @ Aamied RrsheucAlmBR andfes hepprdiat 8L
phar mac e ulhaaki iRl GSsueS. Miré gsnicmah@,etﬁe_rp%@sreﬂﬁmerm‘on_rc%né 8] leflidd-for
des-Aspartate angiotensin | (des-Asp-angiotensin |I) is a nonapeptide
produced the asatmedOarorgrephylabds bf gloheraosdlemsioindinr emi stageapnal daibee afddier
nonapeptide i s produced from angiotensin | by enzymatiC 2 term nal

degr adat i@f?‘ﬁfg“cﬁ%%‘”@eaﬁﬁﬁhﬁae‘#s? prejeat Aneppieq r‘%npéeff'@p pr%HﬁedgﬁH the
pul monar y, fiidiBheae gt & AR¥RAGYD DreRFSBGR)L GLeLhRY, ”B\Itenotd'é)?élgsivcl , the
Asp-angi otensin | acts on a specific 1 ndonethacin-sensitive subtypg o
angi dilensangictens@pl deriabive aritibito astivhngjorensgia [T prepenties.dara gréferseddntbodémentpphi ¢
(5) actions of angiotensin Il1. 25 Ang(i otensin Il is a key nediator of

gl oner ul odie|a8eioLsTsIn | 15,desgh epagtatesangi i

., e3e{xF6, TOZ 7 Cct ober ﬁﬁmmum 78759 PCT/ S(01/ 00061 THE USE OF

y
RN 4 ¥ nderdvatige ghomplosys ok analegiég up
to the pr LV i i t ] . . i
angi ot ens‘i%?iﬁpr %&oﬁ%&%n?ggv%p S%eﬁg&i{ &%pcgg%gfbﬁtgéq ltfé)ggtf%%@xlgl%% {rg%m?err]\ tt he
t r eat ment arinel gropRy1aaibOE setiabrelited disakderebiwhed bit fistrlitgited to glomelléRe6si2004
WO 01/ 78759 -2- SUWMARY COF THE | NVENTI ON PCT/ SG01/ 00061 Throughout this
speci f i cadndder, endritagesrendidadyst ext requires ot herwi se, the word "conprise" ,
or variations such as "conprises" or "conprising” , wll be understood to
inply the inclusion of a stated elenent or integer or group of elenents or
integgrs ﬁKbK@kdﬁﬁD%F"P@QMN@WN’S ot her element or integer or group
of elenments or 1ntegers. e aspect of the present invention contenpl ates
a nethod for the treatnent and/or prophylaxis of a renal-rel ated disorder,
sai d et hBenat dajburiesindgothelinieniak relafed conditians gbjiteibtiteate @ fificantvmoridipntindf a
derivative of .angiotensin | for ti .and, pynder condi.tiqns sufficient for
Lhe onset MFaliian PARENS Eieisddy el GpRions, TREFE i 2 Bgretpitn asicvelopgiore
del ayed o SRAlL S ; nmel i or at ed.
Anot her aéfggg%io%s?pt e épérﬁggaelﬁ%o‘ik%g{ltl onl lg%ﬁﬁ%ﬁ%ﬁ@ﬁ%éﬁ ﬁ c(l)llr%?ﬁe t r eat ment
and/ or prophylaxis of a renal-related disorder, said nmethod conprising
admi ni st edésnyspaptate sugiptensin dn(dengisptanggitensin I) isha bionapeptidé fproduced fromuat of
a derjyvative of, anﬂj%otbensi.n | for a.tine.and der condHei ons suffjcient
for t1fk offeapenside; & RgHOD Af A AMPQRSPHESSe d TgenonapcRiifecl, PRASUEShitFiM eg

or del ayeghfbichdii SBYPIRIRaQE NHSRNR -delAGsh ¢1)S ULK sphthahiftediB! N QF gt €d.

Yet another” aspect of the present invention is directed to met hod for the
t r eat ment sustdaerfopplapiy hak pslmenaey amgictbnsietatveding enayme (2). Fartiemeddepdes-
conprising adm nistering to a sybj.ect an effectjve anmoun

% : anh

of .
des- Asp- aR§PARERIGNAIN ] agks on aRperifist %FH@G@%]“"%%P%)@‘I%MP%?é‘?ﬁepﬁ%r a
“time and ppRd L f LG et <0f, f:he r -
i sor dor 13 B SEMELARE B eheGOTT, AR WYHEREPEE! GF ook EAREIAGST T
r enal 25 el AlngibtetisHON e kdyombdiaweef glonsingldsclerosis in progressive kidney diseases (6-8).
In work leading up to the present invention, the inventors determined that the anti-

angiotensin II properties of des-Asp-angiotensin I can be exploited in the treatment and/or
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prophylaxis of renal-related disorders.



Sti.ll a further aspect of the present invention provides a conposition for -
use in the treatnment and/or prophylaxis of renal-rel ated diCeabde2®)4 said
“conposition conprising a derivative of angiotensin | and a pharmaceutically
accept ab carrjer and/or diluent. 25 DETAILED DESCRI PTI THE PREFERRED
EVBODI Wml%ﬁg‘)pr esent invention is predicated in part C?n%ﬁ(éouooom

determ nation that a derivative of apgiotensin | prevents or otherw se
attenuates or aneliorates the effects of gl omerul osclerosis and the
accorrpan§(' MMARVEORUFIR INVIEXPRONMENt al | y-i nduced WO 01/78751 7

Oct ober 2004 PCT)@%OI/ 00061 nephropathic rats. Animal nodels for studying
renal disease are welt accepted in the art (9). In accordance wth the
present iTiweughoonthis dpecifitdtemt, unlessibe comtpxtanguictsetidrwide, the word ‘leoopeiselyr i a

in rats which had undergone sub-total nephrec s determned, ]t.was
surpri si 9§MITYITE SYet asd COmBESTe St A&’S—‘P&ﬁb‘&)t @’ﬁ@g‘gg ES‘%%HH_F‘E]Y&ECHW ¥Rt i ng
or other wfﬁesm?ecﬁéiﬁlnteﬂmtah@geé 85e6hyf 6E41EmEHts bf RbsdrEbad &R ull SRUGRPof any
Accordi ngly, one aspect of "the present I nvention provides a nmethod for the ,
pr oph§| aotiser zbahient ot ireegenrentgralp of alanaits oeimdgeds. di sor der, sai d net hod
conprising admnistering to a subject an effective anount of a derivative

of angiotensin |. e particularly, the present inyention contenplates a
ret hod 510 aer b the aresspk FERtarh copaRic:s dnghod TPe i uRafaEbpndlor
di sor der ., S5 HERkddiffaad il ikt cOfhpHiSing admRii®Ging?0 alibjeeddn’ ©
anount ofp'rgﬁ{aﬂeiarxlrg\i&awl\c}g %Bar?gcihotenéir: I for ca tpilrregand undergat?gngijtglg%ns
suf fi ci erfffetiive dheurnrnf atderivativecofranpimtensinl Iafoed tomesanddendet corukitipuscsoéficient,

i nhi bited or delayed or the synptonms of the renal -rel ated di sqorder to be

anel i or atfef therprset &f the &snal-related diserdfr 9o pravented,etihihited o delayqdson figadest
SN G0andehREIHESE b 6By WoPRITE B alnc bR Ul osC| erosis,

ol i goneganephronra, nenbranous nephropathy, mniml change nephritis,
proliferative gl onmerul onephritis, anal gesic nephropathy, diabetes nellitus,
uni | at er aAnotkgrhaspetio of thec présenta invamiorno pravidasna | ethodilfor diratreagmene saind/@md

end stage renal failure. Prefer abq!gé’s?it he renal -re] ated. di sorder is

gl oner ul d¥ePBiyds of aranlyelatsdisqrdefe s3id method comprising sgmnIYening 493 sybjegkan

des- Asp- RBIRARRP I nhiplRe! HHERVE Rl Y dediVANER angRRIinCL A0S HER R

angi ot ensi or des-Asp-angiotensin | including nmolé&cules conprising

si ngl e orundet comdidomyTburficiafi €brsehb insétudfi the scenaledeltedodizsortetl /to rbeapdiventeds t o
angiotensin | or to des-Asp- angiotensin |I. Generally, the derivative of
angi dfensnhibjted anfelpyed orrthe sy@ptogys ofthferepakielated @ﬁ?'é%ééo b¢ amekioratedet i vity
or functioning of angiotensin Il. 25 According to this enbodinent, there is
provi ded PedTRbRA a{fk: Se1fe bieSak FRRGAN R difocRUB DAANSP R e ARRNC S8 ed

di sorder, said nethod conprising admnistering to a subject an angl otensin
| I -i nhi bigroplgylefi§ o4 tanal-etmeddisariler said medadd coanpoiking admirigerdngtola subjeceart | Ne
.and under conditions sufficient for the onset of the renal-rel ated di sorder
to be pr flestivcampunioddessdspyangietensia oty dertyativg, hpmglague pr anglogie thereaf £o5t ed
di sor der e L Oor 3 0 / -4-
The.pr ot of FB% HEL FOASK Ghfians sERRESE v bifte S e edpRitd Rl 0
des- Agp- itgvaitel)Sinhibite@roradéleyddv at ithe sympiiaso ofieheo reriib-atlagd edisbrelee b . be

Ref erence to a honol ogue or an anal ogue 1 ncludes a m notope or peptide or
anal ogue amehorated. Such derivatives, honol ogues and anal ogues may function
in place of des-Asp-angiotensin | or its equivalent or they nay act as 5 an

agoni st AT £ Rt asprPEST RESESSR invendbh (BVRIONLHhpdsHFSERE use in the treatment

and/or prophylaxis of renal-related disorders, said composition comprising a derivative of

angiotensin I and a pharmaceutically acceptable carrier and/or diluent.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is predicated in part on the determination that a derivative of
angiotensin I prevents or otherwise attenuates or ameliorates the effects of

glomerulosclerosis and the accompanying proteinuria in experimentally-induced



As .stated above, a derivative includes single or nmultiple amno acid
substitutions, additions and/or deletions to des-Asp-angi GtGetstien2004 Ani no
‘acid insertional derivatives of des-Asp-angiotensin | include am no and/or
carboxyl term nal fusions as well as intra-sequence insertions of single or
mul ti pl evemilfigysaci ds. 10 Insertional amino acid sequence RGEH$EH{0Er e t hose
in which one or nore am no acid reS|dues are introduced into a

predeterm ned site in the des-Asp- ah fotensin | alt hough random i nsertion

is also sible w th, suitabl . N he 1 n

Del eti on ?Psh&‘éﬁaiﬂﬁﬁf%ts af?'é'“@‘iu gl?i? Jé’%@ret"ﬁl &lsea %%IL{NCI# s or"%ﬁr%?ret @i no
aci ds framtHRqAREUGIE She RN tikventibRNale afﬂ:aomaaesdA 5l@ﬂémg"iatefasnﬂrxa ohhgge in
whi ch at | east one residue in the sequence has been 1 enoved and a

di f f er enproteisuriaién irats evtiich had undergpha seb- tamen@hrmrujesua&sciﬂqngn@t dhavas | is
derivatized by am no aC|d substjtution, the amn laC|f Se@re eneEhaII}/

r epl acedswr'é‘flﬁb(rd‘a?ﬁ"ﬁff bagdes ?Rﬂbg'?tfaﬂ%“ﬂ\‘aépcép? &Y PLOEREE OF otherwise
hydr aphobirglibdind Wil AR deGbhdtreRlisqaEgat i vi ty, bulky side chains and
the |1 ke m no acid su stl tutions are typically of single residues. Am no
acid insertions will usually be in the order of about 20 1-6 am no acid

r esi dues Azndrditellyst orenaspest! of thepgesent myealeupravidss remethod Sfor thecprophplayis

del eti ons insertions are de i,nh ace del. tlon of two
Fos: dues Spor (a0 g epgrepas) iiedieh 5 g Sombriding SoBTHERR S
structuraly XCtQEe?l&I:@ﬁ@é)?rn@ﬂ}t%l bl dérivhiie @Famﬁ%té’mpi' des from for exanple,
ot her sour es suc i vestock animal's, |aboratory test aninmals or 25

primates. The sim | ar peptides nay al so be honol ogues of
des- Asp- M@eqtaemsnlarly th@upa&seqﬂmgemm cantamplates armethad fomthe drgatsenttandfor

d h d
oot B BRoph st gt raea BhuRy, Bia BB e Fing sl g oRgu b, S
the des- ApR-ARUELSF R dlenvﬁﬂ@ld?gﬂrlgﬁ)t&@ﬁltlew|a5i§|ﬁéjarm3ul§le9 cbiditiseSsufficient

nodi fications to side chains, incorporation of unnatural am no acids and/or
t hei r derfow diel st of Yhd)ndmbﬂat&d)(ﬂilsomraﬂ)/ e8preyentdd, PBiYied0dr ddard outhieng
peptide synthesis and the use of cros I|nk§ d ot her nethods which

i npose c@kmpromst9fdha renabfelated disoedes to bpaMGHRTAYe nol ecul e or their

anal ogues. Exanpl es of incorporating unnatural am no acids and derivatives
during peglel tgﬁ'n Porfal- pﬁﬂeé dﬁs’&?dét'q?usela%eréih% W tordbddehd Relsd £hd hSRIE focal and

nor |l euci ne, 4-amno butyric acid, 4-am no-3-hydroxy- 5 5-phenyl pentanoic
aci dis 6- asgmedisixgloaieculasletosit - bhgqxh@aycpmemanmwxwrams xpﬂpbrqnagiyyanmapal
ornithine, sarcosine, 4-am no hydr oxy- 6- net hyl hept.anoi ¢ a |enyl

al ani ne Ahanasmepprifis prpkiteragie §ﬁ%“i‘%“';r98?l}d/§ms(ﬁ'@géﬁ'i°ﬁ‘g@?r§ %‘5% Ef§é‘EFtl Sy
exanpl e, Jn?lat%}aq%bhfe%t(ﬁg' &){an&rl rﬁ%ﬁd@ﬁs unHﬁl'eﬂﬁ reRAICageRbdid ARE 'eﬂ@%'tage renal
crosslinkers such™as unctional imdo esters having (CH2)n spacer
groups l1(aiMirehPiefdrably, tetrengHrelanadodidardyc s, glamm;zdlmsoleymls:amdiomldbstm rengl and
het er o- bi functi onal reagents which usually contain an am no-reactive noiety
such as MaWy#gr oxysucci ni mi de and anot her group specific-reactive noiety.

Al these types of nodifications nay be inmportant to stabilize the subject
des- Agp S hTB t mbfant Seshmdr! p&X 3R Poftiod Bf t he
manu?gct u@er&(}) stg\}év%f(:%%sn%s;g; cl)(?@'%{ erépeu‘?eirsc oﬂpg& ti orrlnor I'n dg?(lgc%? on
assays. Rngiqemin Dbr denAtpraagiommsind induding ouvitared adnpridiyg singleprremultiple

invention are presented.in Table 1. TABLEdé Non- convent i oni\l 20 am no
aci dCode NSRING pici: FHbsHuions HelesioRs janeing s %?‘}?0511@9350&3“5‘“ or to des-Asp-

aci dAbulL- A}k(ggs'% YA #l é@h&ﬁ%’ﬂlt@aq@{vaﬂge F mﬁg {oVdriit ¥ ;@)%&M&%&Mgal nin

eNmar gami ‘nécycl opropane- yl aspdr agl ne nasn

car boxy| ain®efedesnm@itin Heagpiaity o fiarctidiNmg D angionsindit yri c
aci dAi bL- N- et hyl cyst ei neNmcysamni nonor bor nyl - Nor bL- N- net hyl gl ut ami neNmgl nca
r boxyl at eL- N- net hyl gl ut am c aci dNngl ucycl aghexyl al ani n

xXa
L- N- &St hyAsgasdingi Refiihiembodiment BISEs 19 GOAVideY @1F‘?§'P§9%f6§13ﬁ@%¢fs@ﬂlﬂtﬂf851

prophylaxis of a renal-related disorder, said method comprising administering to a subject an
angiotensin 1I-inhibiting effective amount of a derivative of angiotensin I for a time and
under conditions sufficient for the onset of the renal-related disorder to be prevented,

inhibited or delayed or the symptoms of the renal-related disorder to be ameliorated.



cycl opentyl al ani neCpenL- N- et hyl i sol | euci neNm | eD- al ani neDal L- N- met hyl | euci
neNm euD- ar gi ni neDar gL- N- net hyl | ysi neNm ysD- aspartic 7 October 2004 '

“aci dDaspL- N- et hyl et hi oni neNmrmet D- cyst ei neDcysL- N- et hyl nor | euci neNml eD- g

| ut am neWL- N et hyl nor val i neNrmvabD- gl ut ami ¢

aci dDgl ul "N Y1 or ni t hi neNnor nD- hi st i di neDhi sL- N- net hyl PhERGP48%5% neNnphe
D-isol euci neDi | eL- N- et hyl prol i neNrrpr40_DI euci neDl euL- N- net hyl seri neNser D- |
ysi neDl ysL- N- met hyl t hr eoni neNmt hr D- met hi oni neDnet L- N- et hyl t r ypt ophanNnt r pD
- or ni t hi Rg{qs-BYer bl ABE Pt Ve )R Q8don@iNet Wikt 158 ne B RAPAGLA Y- At dtvsul dneNnv
al D-prol i neDproL- N- et hyl et hyl gl yci neNmet gD- seri neDser L- N- et hyl -t - butyl gly
ci neNnt buagderivatieenhoreéliopud onanilegus theido€ Refeygneo ph artdmabbguecorval amddgnaD- t yr
osi neDt yr.a- net hyl - am noi sobut yr at eMgi bD-val i ne%g- nmet hyl - a- ani nobut yr at eM
gabuD- o HBHRGSH BHTRIABREATREPHAS AT ARICEBRYFUE. AEh ARLNERED BOmelRRyRs Aty nin
eDmar ga- . | . am anh-a ; ; ;

- met hyl asmg‘glr%égﬁ‘{éﬁg‘z‘%?@t‘ﬂ%@g%g%‘t@% ll()grqflrrllé I\%ggg%léel%toﬁ%ezs%agratcg%se Dmas
pa- methylapegofist tr@féoi@p@héh accessary, an antagonist thereof. .
- met hyl cyst ei neDntysN- (4- am nobut yl ) gl yci neNgl uD- a- net hyl gl ut am neDngl nN- ( 2

2 n0et iy ) gl Y o SRR AISHONAL! SNSRI SN 3 0 RRESRL) Slaisbaeor

-met hyl i sQliRi#G L kEDEARINQaAsteRdiRY] but yr at eNmaabuD- a- et hyl | euci neDnl eua
- napt hyl 21 aﬁ#(r?g%ﬁiaagk[}(g- n'em%@%i nele ysN-benzyl gl yci neNpheD- a- et hyl net hi o

ni neDnmret N- ( 2- car banyl et hyl ) gl yci neNgl n 7 Cctober 2004 WO 01/78759

PCT/ S 1/Adixdlacid insertional derivatives of des-Asp-angiotensin I include amino and/or carboxyl

D a- net hyl or ni t hi neDnor nN- (car banyl net h'%lxlé% ﬁl 1‘\(ci eNasnD- a- et hyl phen#@al ani n
eDrpheN- (19URigak BISIons 13| Well ¢s iINEASIAYEncs. IsrHony, PHFIng wﬁfv(l%am9 $hyl)g .
| yci ngNa = ey r I Al el = e i neD
b Nocy aResr R b 6414 REIERGE VG s MbAC I WRGRESH hRe Sl i febaGE”

. Dt r pN- care lintreduded | iy @ @iadeeerimimednsitenin thy rdesi Aspbmigidieresyc [ atthoyghgtandomeNcde
cD a, - et hyl val i neDmval N- cyl cododecylegl yci nechsg@D N- net hyl al ani neDnpmal aN- ¢
ycl ooct yligfereom ispalsnassikieithi1table shreqpipg R Mg Re agd)ﬁﬁwla?l%?rﬁém%b N-m

et hyl asp i j I a SPN- (
2, 2 b LAY BETERUBHRTENP Y FloRe MR ds 1 e RaRAL T SRR D |
gl yci neNakwiat hinifet &id ghridrdrareahbyetih Witi¢iBatduas ode rapluefiy theddeyaerte Has b\ net
hyl gl ut amat eDnngl uN- ( 1- hydr oxyet hyl )(g] yci neNt hr D- N- et hyl hi sti di neDnmhi sN-(
hydr oy etregoyed apd p slefferentesidue insgrteds Y isuRla¢fe Dnni | eN- (i mi dazol yl et hyl )) gl yc
i neNhi sD- N- et hyl | euci neDnml euN- ( 3-i ndol yl yet hyl ) gl yci neNnt r pD- N- net hyl | ysi

neDnml ys | -.a- am t J i : N-m
ot Pyl mot Y BE bR b Re s 3 SRRy S L B EThD B SR N
penN- et hatk giverhine Ngllsoled Ny @eticl winprireauid ssiaaingn ikerprpgeefiesrendhyds ayidrophsbibity yr at e
Nrmai bD- N- net hyl prol i neDnnpr oN- ( 1- net hyl prapyl ) gl yci neNi | eD- N- met hyl seri neDn
mser N- ( Z-WPR}FBW%)HIQC&IW%%WeW%PWW Ak Rilike Drkmine BoId SWREERIIORS pt op

P S A e, AR T S BRBPI g Do

ric 20 1-6 amino acid residues and deletions will range from about 1-6 residues. Preferabl%,

aci dGabuN—eSp; hydr oxyphenyl )glmi/c_i neNht yr L-t - but ylggl.yci neTbugN-{t hi onet hyl ) gl
yci neNcy sdeletiang jog insertipssaegandedniadiase i rissh 1.c. 7 defetionet twaoeadygs®r/ArRvE; - 8-
PCT/ S&1/ 00061 L-honmophenyl al ani neHphelL- a- net hyl al ani neMal aL-
- met hyl ar(bﬁ)won@ﬁ}gf’aﬁ_‘- a- met hyl aspar agi neMasnL-

- met hyl aspart at eMaspL- a- net hyl -t - but yl gl yci neM bugL-

- net hyl-cyHbflohggey Shelidd Rytcabillyg|syatmeyt 6r ktereodRérivhity indilir peptides
L- a- met hyl gl ut amat eMgl uL- - net hyl hi sti di ne ) .

Mhi sL- a- nsehy[f yathersonrres/sytieas for livestock animals, laboratory test animals or
i rrngi h@ﬁ : Zﬁré%ﬁ%knngﬁ%!f.iﬁ}%t%h@t?cfeg&%gﬁoié{%r&&log&sno?'ﬂg?-wﬁi)-angiotensin L

- met hyl met hi oni neMhet L- a- met hyl nor | euci neMul e10 L-

- et hyl noavialopi@Mhdednirae i tiil@s fioldtulee MMi¢H-contain non-naturally occurring amino
- met hyl phenyl al ani neMpheL- a- net hyl pr ol i neMoar oL- )

- met hyl seagige Bt ayall as madedwast whi@g qaet eqntain amino acids but nevertheless behave

-met hyl t rypt oph rpL- a- net hyl tyrosi.neM.vrL, .

et iyl val PEERBAPLREHEE 7Y T SEb N B AP ey il sontemplated herein include

N (N- (2, 2ndiratyheiboRide) dhaib Ntk diofadior oeumhaityl ahiap YeiNakhecheR asldiredy! ) 9
| yci necar banyl net hyl ) gl yci nel- car boxy- 1- (2, 2-di phenyl - Nmbcet hyl am no) cycl op
ropane 20 The present invention further contenpl ates chem cal equival ents
of the des-Asp-angiotensin |I. Chem cal equivalents nmay not necessarily be
derived fromthe subject des-Asp- angiotensin | itself but may share
certain conformational or functional simlarities. Aternatively, chem cal

- . o . .



including reference to all forns of this nolecule including, by way of
eéxanpl e, isoforns, nononeric, dineric and multineric forng Cutabep2Pi4d de
"fragnents of the des-Asp-angiotensin | 'as well as honol ogues and
functional equivalents thereof. Other functionally equival ent derivatives
or honol¥QY&4873? angiotensin | are al so enconpassed by t HFSTPEHM00 The
am no acid variants referred to abo_vﬁ_ may readily be nade using peptide
synt hetic techniques well known in the art, such as solid phase peptide
synt hesi g, afid pbtRie! iffhesR aRY tHeCGRNDE BARLIIIRYA BRD oBiér dhétRBSs w_ﬂﬁﬁlhﬂhﬁk&es for
maki ng subsUP Ion nmutations at predeterm ned sites in DNA having known or
parti al | gorformmionalpomsaintren the peptideomnleanld arnbéiudealoguss. exanpl e, ML3
mut agenesi s. The mani pul ati on of DNA sequence to produce 15 vari ant
pr ot ei ns_whi ch rTEm fest as substitut. ona,l(l i nser.tional. or del e(g onehl .

var i ant sE53TBPIED AL HTPEARIIUNEAINRIHlagning 3t E%B@FBYa‘IVﬁS duiins BeRids syahesis 1 o) |
Accordin t ¢ Oficel 4 ' L - for
R e I b o SR B A

~ conpr3 si sphesytpetitaioic acid, banainshdxprcit aaid, eftuedglyvime anonyalingfphenylglycine,

des- Asp-angi otensin_| or a derivative, honol ogue or Sl_a| ogue 20 thereof for
a time aPtiOHFeFareqsing fagHEO- STy dhinetythepaRoisacid, 2-gyieny alaping and/og Pst e
di sor der; , inhi'bited or delayed or the synptons of the

renal -refsgﬁlg?(ﬁngi&gg%ﬁgb be aneliorated. Yet a further aspect of the
present invention contenplates the use of a derivative of angiotensin | in
t he manuCaeassliniersfcan beedsednfort exampldeta s@hiize 3D acvafarmapipos hydingileomf- 25
renal -rel ated, disorders. The present inventi.gn further provjides a

composi t PUwntignal esstiakin suet esihaBHEnCIRAAIMIAR A NEYInG (CHLLSRYC eEpupsed

di sogdler g,..sal St I S i | f . angl s nd a
phar iceoihoR T SeE plPRACEER] NehoREGhiFRL Ko aPlElolbiRl oo
derivat i veagerts ah@dhaisaaldy cortainahiahinsreangveaneirsi such hs Neltyidvoxyguainialide and par t
of the 7 Cctober 2004 WO 01/ 78759 PCT/ SA1/00061 -10- effects of

angi ot enangthen groupspecifi-eqaetivpmeiety.ne derivative i s des- Asp-angi otensin |

or a derivative, honol ogue or anal ogue thereof. Preferably, the

renal -rel [ d | Sy e ' | Qtni epal

o ur e At kst PG SF shOUALAES ngP B rianE g RinifHs o SLCHR AT 1 ve
amount ofangibensiani ViHis mey b€ impgitat éhsed, for sxahplagsintthe naatfakuce bealviaine

des- Asp-angiotensin | or_ a derivative, honol ogue or anal ogue thereof or

sal t 1# heoedherapgutiy GRRAsHIOBUOT Ak Ideleatinlb asspybnExumRlss Af vgniterl aumipo agids
descri be ' 1.0l 10 ' . as a human patient, via
any accegf”g{g'{ngw#ed[%'o@gwﬁgﬁl ﬁ‘l’gﬁﬁ&eﬂ Zgr@tp%gg%“t%ﬂté? Tél“%g 'y or in conbination
with ot her pharnmaceutical agents 10 such as captopril or other angiotensin
converting enzyme inhibitors or angi otensin receptor antagonists. The
conpound or conposition is adm ni st eFABLErlal |y, by suppository, or
parenterally (e.g. intranuscularly, intravenously, subcutaneously or
-1 ntrader e and in the fg 0 j i-d—o gu-d—dosage—ineludi ng
tabl ets, \ishaRsh@is] OF sol ytdfns, as Nsn-dbdetased | n nore det aphgbel ow
The admi nistration nay be conducted in single dosage form 15 with

cont ROuousminbexcapy or in single dose thaniapycald |ibitum Useful

phar maceutical carriers for the preparation of the pharnaceuti cal

conpositions hereof can he solids_ liguids or mxtues thereof; thus,  the
conposi ti ons: ake. the for f tabl et Sy_Q «capsul es, powd

enteri caltﬁoé;}ﬁlélgg?r}ghglé?ldot her p}rqgl?ect ed feltéﬁqrru ati){l%?l%@@sustai ned re (gagae

f or mul at igfifinot-ARtHIKut @™ Kighns, | NpNafiedbliggiifivd ces or conpdisdigs 20
t hereof , m crospheré formul ati ons, solutions, suspensions, elixirs,

aer osol s aarinodyakpropgane- Wat er ,Cpal i ne, agiemethylasparagine, and gl ycdimasar e
preferred liqujd carriers, particularly (when isotonic), for injeciable

sol utPon<arbpR¥lage i er can be sel ected “‘?]\X%e\?lé)fl?@ﬂg‘coqc%% i ncl udi NY™Rose of

pet t 0] eUmidRissBityriy 848! abl e gg, synthetj ¢ HdRyIBydife, exampl e, pagys ofl

soybean ol mneral orl, sesanme oil, and the e. Suitabl e pharnaceuti cal
exci pi entsninowdrboiybt ar ch, 25Noed | ul osel-N-aathylglutmaise; | act ose, Nsnglnose,
gelatin, malt, rice, flour, chalk, silica_ gel, nesi um st ear at sodi um
st ear at e, I M| nonost earate, sodi untt 1“Eﬁ"|"¥)lgﬁ'%d'|“i°_é‘8‘dski mm | ,mgl_“ _

gl ycerol "B’E[Oﬂg’\éld%ﬁi“gl ycol, water, ethapgly, RNQ-chdiRythiskiGime The CORRARIti ON
may be subject to conventional pharnmaceutical expedi ents such as
sterilization and may contai n conventional pharmaceutical additives such as
preservatives, stabilizing agents, wetting or 7 Qctober 2004 WD 01/ 78759
-11- PCTJSQ01/00061 enul sifying agents, salts for adjusting osnotic
pressure, buffers and the |ike. Suitable pharmaceutical carriers and their

A~ _ " o ~ o, . 1 o




dosage formfor proper admnistration to the host. In one preferred ,
enbodi nent, the therapeutic nethods of the present invent7&rtaee2@lacti sed
"when the relief of synptonms is specifically required or perhaps inmm nent;

i n anot hgio RiRILr red enbodi ment, the method hereof is effﬁ@ﬁ,w@llﬁmﬁr acti sed
as a continuous or 10 prophylactic treatnment. In the practice oT[ t he

t herapeutic nmethods of the inventiong.-the particul ar dosage of
pharmaceutical conposition to be admnistered to the subject will depend on
a vari et gyélbpamoylaladimeat i on i négendi ng t He-Netegwylisdllenbige di sease orNmdaladiti on,
the severity thereof, the schedule of admnistrati.on, the age a hysi cal
char acteﬂ‘%%!‘% of the subjed??! and soalf'gl‘f‘}‘?. Y{I8UGRS her dosagesnﬁrﬁ'@e‘%e
establis ising clinical a aches farg_ld he nedi ci nal

Al t houghltf'ﬁg“%bgsent i nventi Q%{r s part |I(“:trﬁ El;{reﬁ;{/yllggg%pl i fied her eilﬁﬁlitly?ls

rel ation p-aspadticsaciit i s underBispod t hatLiNvmegingmethioninevent i on exNemats t o
the use of the angiotensin derivatives jn an)[/ manmal . i ncl udi ng, but not
linited d¥cyseinens, nice, rabBewss, |ivestbEIEDARHNEINGnd pri mat MY The
present inavention is further cribed j Ry 1.,Ng non-1 i m gl

Exanpl es.ﬂ1 FME 1 Source ofﬁﬁgt erial sL&éﬂEM-(gkémgtensi n | wagh{c%%?ai ned
from Bacigupnfrdmfeespr f, Swi t zZpgluand) . DeN-frpalomitkinangi ot ensi n Nmoen be
prepared by techniques well known in the art. Adult 25 Sprague Daw ey rats
(SD, 250 D-hizniding) wer e obt ai nidbisf r om t hle-NuiatpheapialanineNat i onal NowhGersity

of Si ngapor.e . 7 COctober 2004. WO 01/ 78y 00061 -12- E 2
| nduct i orP #ECHfer ul oscl erogﬁge and Pr agﬁ?}?ﬁéﬁ)ﬁ&%ﬁ%e- si xt hs negﬁ% ony

was ¢arrigdeRife as described pPyyMorri sop-N-tdexhyl&rinef | y, each ' aNniget was
anaest hetized with 7% w v chloral hydrate (0.4 g/kg, i.p.). An incision was ;

5 made i M4ysneventral abdoni nBlyswal |t oLd¥-dratkylthieonkiedneys. Ri ghiNmthr
nephr ect was perfornmed and_t he cranial,. an udal, third of thg left

ki dney W&S%“"é‘éf?“&ef Ti ssue aHMSi ve (I—ﬁ'sql'&efdsli‘)a?r?'&%‘.’haﬁr aun) was 4P 1 o
seal the guylnafids of the Ieftpkjfiney and pmepntyrédigedi ng. | n thNsaepey 516

of the renal parenchyma was renoved. This nodel results in focal and
segnent alDghengalahmscl er osi s, Dpisenbl i nh-N-eneghylvadiseons i n hunansNnivab

ol i goneganephroni a, 10 menbr apous nephr th i ni mal change nephritis,
prol ilPer RiRFI oner ul onephr iaﬁp'éf’, anal gggﬁﬁn‘%@ﬂgﬁ‘ﬁfﬁ&%w di abet e&h%I i tus,
uni | aterah_ rectony, corti Necr osi SN-rdtRyvi4 Rk renal gogpgsi s
(9). EXA I_SEﬁgQI\/Easurerrent ofB rri ne Protein E[i}(’:retu:t}g%@and Tr eat rrent&fvﬁsth
Des- Asp- Abgheebaimei n | 15 Fol | Diirng t he bpenrkucioa, each ani mal wadlgl aced in

a netabolic cage for 24 hours_once a vve'eik for.a duration of 8 WEE@S' The
24-hour WPitRPRNEBuUt and the PHRcentrat LW Srotein in the uri A¥2were
nmeasur ed. t he 8th week, e ani na},¢ S j vided wnfp two
gr oups (SDQ%O%CS per group). Animals ilﬁﬁ‘éér[]@ﬂg?'ﬁ‘?ﬁig@%ﬂrt%[ﬁ% (the tP/[e]%?nent
groupd wepsyafin@l | y admi ni st er paai762 nnobanétkgldamimbuyese Asp- angiMgabasi n |
dissolved in 0.5 mM of saline 20 via a 1-m syringe with a blunted needle
for a perDedmefhyfalamioks. The Domda of 762-metbylexclphexplalanines cal cuMehexh based

on the maxi mum effective oral _anti-cardi acgwllgert roBRi c dose (250, nnol e per
rat of avPr&gethwlarglinegf 328 PMAR t he 8P ylcppenyidlaniae ene . AMSPERS i n

t he ot hergrou he caontrol oup) wer LA LALStered yi 0.5 m
of sali ne].)g‘fl‘érg‘%}]é'ltaﬁ%aé%?%nent %I(’)n}alg§4- houg'ﬁ%tﬁ%‘ééé%}%{mgl m&?\% t he co‘r%:ée"%[’rati on
of proteip jthettfigagphicite i N 25|jnl;y§ge ani geh&hypediciliamineed out for Myat her 8
weeks. The protocol was designed based on our prelimnary observation that
uri na@Sy ebed ahéthplcgéteineot ei N Dmdyse 5/ 6 Nnébamawobutyl)glydineat s , colNmwmced to
i ncrease above the normal value in 7th to 8th week post nephrectqony. A
repeat of Drermetpfiglutaming wi t hDmelRephr e -GriRi9eth¥bEYSBE gr oup wa¥8arri ed

out .

D-a-methylhistidine Dmihis N-(3-aminopropyl)glycine Norn

D-a -methylisoleucine B Dmile N-amino-a-methylbutyrate Nmaabu

D-o-methylieucine Dmleu a-napthylalanine Anap
30 D-o-methyllysine Dmlys N-benzylglycine Nphe

D-a-methylmethionine Dmmet N-(2-carbamylethyl)glycine Ngin



- To-study the effect of des-Asp-angiotensin |
group of nornal

"aninmals) were treated with saline and anot her
762 nnol es/ k

concent

rats

di ffer e CSnRYIBr

test.

evel

7 Cctober

on nor nal

12 nor nmal

rats per se,
2004 WO 01/ 78759 PCT/ SG0102661200413-

one
(12

rats treated with

/day. Their once a week 24-hour urine output
r‘ﬁ?i"&!ﬂ”ﬂ%re simlarly neasured. EXAMPLE 4 5 Effect
des- Asp-angi otensin The results of th
Table 3 and Table 4. Data were expressed as nmean

PG Thbdls Proteln

t7he study are summarized in Table 2,
SEM Si gni fi cant

i m ned Ne f
The "acce te‘ﬂﬂ{l&rm "of iR mmmﬁngﬂi&%ﬁ%&w LRl o

of significance was Des- Asp- angi ot ensi n

I is anmbifshipReddfBiint N adimphelat i ngNt(Rearhoagethsijglyeineevel opniphu of

proteinuria in ablation 10 nephropathic rats.

The anti-proteinuric action

i s br oudho-méthylpradinean or al Roweo of 76N-(aarbpeunKbyElycingt thi s Ba#l dose,

t he noniggpti de had no effe
emethpserng s of de

6 08 o DA DRSS

I Ot €1 NUSioCmE| BrypkSRTENt DRRYD
SEM obt ai ned f?orm)[p% B vl dus)

rats. T

Hipe Ul NI Y
Mitiri c rats

on the u

ey, SRR ol TR ™
oo
RGRAERBATD) Vecks Ingyipelc

.8 37.2 2.3 Ablation

retio
contro

rats.

) 16. HcytlobeiyBlydine2. 5 15 Val uNghsyer e nean
*Significantly different (

= 0.024)
f r om t heD-eamethghyrodineg val ueDaityt he coNteyslodgeydglycing ABLE 3 Ef f egjpéefbf

des- Asp-angi otensin |
excr et i droomethybyaing (ny) wePrwal-g \weBry
(control

group)

correspondi n

1‘3%%@ a g@g‘? 6 .

9 51 7
3.3 94

gro

on proteinuriain r?ts Ani)&x?l .Groups 24-
¥'Pn protei

(et R
i ndipgl d%ﬂg.h%&@éﬁ;fgﬁhgg' fi canphnagh f f er Bdycldprop

e of the contro

epdodec

répyd
up. 7 (%ct ober

Rod" 2

uric rats (N'fggtt ment

tai ned from

Qy&n@48) fromt N%pro
2004 WO 01/ 78759

pct / sg0ID@0akihyldspardphBLE 4 Diffaent s oN-gysbounderyiglygiot ensin | oNcurdnary

protein
protein
19.9 2
mean t

15

20

25

30

excretiaon in nornal

ts Ani 24- I
eseRpaRal weoks PBTREP or by O e BteR g Ry e ] Y 1 &
BRIy alige (L1 et BRificys! OUDN-E2 Jighedylfrobffiyciel Vaipge wer e
obt dl ne rom 12 i1 ndividual rats.

D-N-methylglutamine
D-N-methylglutamate
D-N-methylhistidine
D-N-methylisoleucine
D-N-methylleucine
D-N-methyllysine
N-methylcyclohexylalanine
D-N-methylornithine
N-methylglycine
N-methylaminoisobutyrate
N-(1-methylpropyl)glycine
N-(2-methylpropyl)glycine
D-N-methyltryptophan
D-N-methyltyrosine
D-N-methylvaline
a-aminobutyric acid
L-¢-butylglycine
L-ethylglycine

Dnmgln
Dnmglu
Dnmibhis
Dnmile
Dnmleu
Dnmlys
Nmchexa
Dnmorn
Nala
Nmaib
Nile
Nleu
Dnmtrp
Dnmtyr
Dnmval
Gabu
Tbug
Etg

N-(3-guanidinopropyl)glycine

N-(1-hydroxyethyl)glycine
N-(hydroxyethyl))glycine
N-(imidazolylethyl))glycine
N-(3-indolylyethybglycine
N-methyl-a-aminobutyrate
D-N-methylmethionine
N-methylcyclopentylalanine
D-N-methylphenylalanine
D-N-methylproline
D-N-methylserine
D-N-methylithreonine
N-(1-methylethyl)glycine
N-methyla-napthylalanine
N-methylpenicillamine
N-(p-hydroxyphenyl)glycine
N-(thiomethyl)glycine

penicillamine

retion of
1.8

Narg
Nthr
Nser
Nhis
Nhtrp
Nmgabu
Dnmmet
Nmcpen
Dnmphe
Dnmpro
Dnmser
Dnmthr
Nval
Nmanap
Nmpen
Nhtyr
Ncys

Pen
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2004 -16- CLALMS: 1. A nethod,.for the treatnmen d{ or .prophyl axj s, of a
renal -rellét'g’&ﬂl'\ﬁ?B?'&’é? sel ect ﬁsf‘fromtt{éaap‘giﬁﬁf'tégﬂg{ C’l"ﬁeg of focgﬁb‘%ﬁ
segnent aly g | erosi s, I'gorrega]p_ﬁfél&; Eh ol RifeNbr anous n opat hy,
mnimal cC a%ﬁgp%%?ﬁ&ti S, pro¥|9¥§erat ive g orfﬁru?igr?ggﬁ?i tis, anal g‘e%gc
nephr pafhymettiyddlgtagfingrel | i t dglnuni | at dr-almeshplphaahawy, cortical Mpher osi s,
unilateral renal agenesis and end stage renal failure, said nethod

conpri si dg -aetiyiiistiding ng t o aMbishj ect Hoormethydigmonbenydalanine ef f eMhphe
anount of a derivative of angiotensin I for a tine under congditions
suf fi ci edr Tsthyliseleusise; of (MEerenal _rlg1(§fgqjhﬂ#gg§t§ﬂ$jglygn%e pr et@t ed,

i nhi biteq op dfiR4&He OF the syigyt ons ofr Lhgetm§idingd €l ated di sor dgfyd 0 be
anel i orat ed, eghéji% ﬁe?i vative o?gﬁangi otensin | ?124 I nhi biting one oryrmre
activiti ds -afetigediiciind n | | .Mrhet The neHL-badethgmoriducige t o C ai m 1Malder ei n

the derivative is des-Asp-angiotensin | or a derivative, honologue or
anal d§ue I-heredyfinoryalirthe et Mavaccor di lrg-methylagpighipe wher ei n sai ¥orgo

derivative is des-Asp-angi ot (nl. 4. A nethod according to any, one of
dains 1 lromet %‘Feé’iyﬁllac"}‘f@ reﬁg;b? el at ed"&"?ﬁt&‘a&’r"‘)li“? gl orrer ul oscl g’?ﬂfgi s
and/ or end : al failurg..5. The t i.hg to any o f

Cl ai s 1r1?o?'ifﬁggse&ﬁlgr ei n sai d1€I Erivati vieﬁl @Qg'yg‘ﬁ%gﬁ%m ni stered. l-\l)g!uoThe
nmet hod aqg_OJ’n{EﬂW]trS,ﬂoﬁﬁ% one OMug ai ms 1 loOméehpiitproging sai d derivamMeye 1s

adm ni stered by suppository. 7. The nethod according to any one of Clains 1
t o 4 wherlei metlyldaliter i vat i ve Myabar ent eb-af-metigdhomopiteeylatinine 7 ONndiphe 2004

ot i VAt ONGEAHRBEOEEN " R or m SRNC SrieBgofyn”™ ™ © "B

carbamylmethyl)glycine carbamylmethyl)glycine

L

1-carboxy-1-(2,2-diphenyl- Nmbc

ethylamino)cyclopropane

20  The present invention further contemplates chemical equivalents of the des-Asp-angiotensin
I. Chemical equivalents may not necessarily be derived from the subject des-Asp-
angiotensin I itself but may share certain conformational or functional similarities.
Alternatively, chemical equivalents may be specifically designed to mimic certain
physiochemical properties of the des-Asp-angiotensin I. Chemical equivalents may be

25  chemically synthesized or may be detected following, for example, natural .product

screening. Preferably, a chemical equivalent is a functional equivalent. .

As mentioned above, included within the scope of the present invention are functionally-
equivalent variants of des-Asp-angiotensin I and their fragments and precursors.
“Functionally-equivalent" is used herein to define peptides or polypeptides related to or

30 derived from the angiotensin I or its derivative such as des-Asp-angiotensin I where the



9.. The nethod according to any one of Clains 1 to 4 5 wherein said
derivative is administered in the formof a |iquid dosage7 OtfdbbetB@dof
" des-Asp-angiotensin | in the manufacture of a nedicament for use in the
prevention or treatment of a renal-related disorder selected fromthe group
consi st W@ OU78730 focal or segnental glonerul osclerosis, &G¥ éﬁﬁ?éﬂ%"r?éphr oni a,
menbr anous nephropat hy, m ni mal chag)ge nephritis, proliferative
gl omerul onephritis, anal gesic nephropathy, di abetes nel | i tus, unil ateral
nephrectony, cofti rQsi J ge
PN eC Lt SR B 2P aodh B Sl BERRIAORNAR) ReBroRRdain0e
wher ei n {dagidredidlor @l@ionthndi S dquericas gdhemethalaosmd acids havedheen wlemicalig r enal
failure. .AY!'?2. AY. A AY,,.A .. A3 Ay. AY. AY, . . .

_e. AYh, mbmgem IUClUAQ{grb-y d&gb(co%(lfﬁl(@‘ or/g@@)syl@?n but which nonetheless retain anti-
{qu fa\ a] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]calca] ca]ca]ca]cal]c
a] ca] ca]/gﬁﬁ]‘%t %%?Licﬁvl}lfcalﬂ calca]cRal $}ER U ~]
A. E4zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caU] cal] ca] ca] ca
] ca] c5a] CRifepdrc@herdif & fr] ] Awl agiaadstm] B6HEOprsent \ihventio S SBAUR IS read as
& & ' {vqgl gh] X] ] ca] ca] ca]ca ca] cahma cal cal.cal ca] cgl],ca C ]exa1]l1p1ae] gs%kca ca] ca]

canU]h cal cm]:bld]ngar]e&!]fw]t@aﬁ] paao)f pRjecyle including, by way of exampl 4 44444~
)é]r ca]Cca{] &‘3}‘%%}"]6%] 5‘]‘3 %@T%E]I%%f% [fféﬁiygg%m%rg%?ts 9 the ?%Séﬁf% ) glotpsin 445;

; <?A Gﬁa@@mrﬁﬁaﬁﬂw&mtmmgmmﬂ ﬁm]cﬂ@:\ﬂll@@dqm]ataitca] ca
] ca] ca]ca ca] caU] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca][ca] ca]ca]ca]ca]c
a] ca! qJ~deritdi9td bil hormolap@ied angiotensin I are also encompassed by this term
. 00z COAQv QQRESTUVWWWVWWX~yt oi d ZU] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca

17 ] KN bk FRbRGARR R LI AR e B aRlEnam R ST )

cal caV] &%Lﬁﬁh&a«%mh&wahﬁiecm Gadle avidli prake pipilbeghtedic ahd aeclife; ok by] ca

a' bbc>det cffgggvgygggggg@nthhhh& iiEjjj)!lmm}xsnid ZUgca cal ca] ca] ca] cajc
a] ca] ca] capawimat/|BNY cadnimilationg a Ufleal Iéﬁ‘]@afq,fa[qakﬁlﬁca‘]‘l? futionc BMEatIoRs ] #a) ca
ca]ca 3 <
pp%pH?)nggEﬁ%n & négiﬁg‘i@ &@Q?@%nggﬁ]%gﬁ?g&}fm ¥a %ue]l 1}:](:06'1:]l kI\?] caz] cal c™a
] ca] ca] C%&&ﬁﬂ ¢&d qa]lg‘%ﬂt ead.cank Gﬁdr@[ﬁhﬂtml-&fqa}l@ascquence to produce
PPPPPPPPAGa+92q9qLar dqdqqar +r =r >r Ar PrU]rrstt|w nmhc”YTi dé ] ca] ca] ca] ca] ca] ca
] ca] taU] vatism\froeeinsa mbacl] mahifes) @a\s}xba}mmx}aé,a]r@awoed] endplelprd \farantsasfeca] ca
?GUCSLS(;IVWZSS‘%&EW&%M$Q§W€@P& i1 PUPPiORK nffHvi% 1 ca] ca] ca] ca] ca] ca] ca] ¢
aU] ca] caV] ca] ca] caV] c] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca, ,o]c> fb“{ﬁ%g) andthef iedk bf h&sigrk@aﬁu(\»enabﬁﬁsdvm& fnkthdl, o0 YR’ trdatment
Ylo%&() gE - 10/«&() Y %0%& () 109%& () -9$10%& ()-t10%& ()-/9@
dE/ " 10%& apdifalr lpremywes ¢f)a renabeggated disopipg, 5(a)d methpdogemprising admuigistey ingyto a
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. Yet a further aspect of the present invention contemplates the use of a derivative of

qr;ier to be

angiotensin I in the manufacture of a medicament in the treatment and/or prophylaxis of

25 renal-related disorders.

The present invention further provides a composition for use in the treatment and/or
prophylaxis of renal-related disorders, said composition comprising a derivative of

angiotensin I and a pharmaceutically acceptable carrier and/or diluent.

Preferably, the derivative of angiotensin I inhibits angiotensin II activity or all or part of the
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5  According to this aspect of the present invention, an effective amount of the derivative of

4

angiotensin I such as but not limited to des-Asp-angiotensin I or a derivative, homologue or
analogue thereof or salt thereof, or a pharmaceutical composition containing the same, as
described below, is administered 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
10  such as captopril or other angiotensin converting enzyme inhibitors or angiotensin receptor
antagonists. The compound or composition is administered orally, by suppository, or
parenterally (e.g. intramuscularly, intravenously, subcutaneously or intradermally), and in
the form of either solid or liquid dosage including tablets, suspensions, or solutions, as is
discussed in more detail below. The administration may be conducted in single dosage form

15  with continuous therapy or in single dose therapy ad libitum.

Useful pharmaceutical carriers for the preparation of the pharmaceutical compositions hereof
can be solids, liquids or mixtures thereof; thus, the compositions can take the form of
tablets, pills; capsules, powders, enterically coated or other protected formulations,
sustained release formulations, erodible formulations, implantable devices or components

20  thereof, microsphere formulations, solutions, suspensions, elixirs, aerosols and the like.

Water, saline, aqueous dextrose, and glycols are preferred liquid carriers, particularly (when
isotonic) for injectable solutions. The carrier can 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,
25  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. 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
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pharmaceutical carriers and their formulations are described in Martin, ARemington=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

5 the active compound together with a suitable amount of carrier so as to prepare the proper

dosage form for proper administration to the host.

In one preferred embodiment, the therapeutic methods of the present invention are practised
when the relief of symptoms is specifically required or perhaps imminent; in another
preferred embodiment, the method hereof is effectively practised as a continuous or

10  prophylactic treatment.

In the practice of the therapeutic methods of the invention, the particular dosage of
pharmaceutical composition to be administered to the subject will depend on a variety of
consideration including the stage of the disease or condition, the severity thereof, the
schedule of administration, the age and physical characteristics of the subject, and so forth.

15  Proper dosages may be established using clinical approaches familiar to the medicinal arts.

Although the present invention is particularly exemplified herein in relation to rats, it is
understood that the present invention extends to the use of the angiotensin derivatives in any
mammal including, but not limited to, humans, mice, rabbits, livestock animals and

primates.

20  The present invention is further described in the following non-limiting Examples.

EXAMPLE 1

Source of Materials

Des-Asp-angiotensin I was obtained from Bachem (Dubendorf, Switzerland). Des-
Aspartate-angiotensin I can be prepared by techniques well known in the art.  Adult
25  Sprague Dawley rats (SD, 250 - 300 g) were obtained from the Animal Center, National

University of Singapore.
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Induction of Glomerulosclerosis and Proteinuria

Five-sixths nephrectomy was carried out as described by Morrison (11). Briefly, each
animal was anaesthetized with 7% w/v chloral hydrate (0.4 g/kg, i.p.). An incision was

5 made in the ventral abdominal wall to access the kidneys. Right nephrectomy was
performed and the cranial and caudal third of the left kidney were cut off. Tissue adhesive
(Histoccryl, B. Braun) was used to seal the cut ends of the left kidney and prevent bleeding.

In this way 5/6 of the renal parenchyma was removed. This model results in focal and
segmental glomerulosclerosis, resembling renal lesions in humans like oligomeganephronia,

10  membranous nephropathy, minimal change nephritis, proliferative glomerulonephritis,
analgesic nephropathy, diabetes mellitus, unilateral nephrectomy, cortical necrosis, and

unilateral renal agenesis (9).

EXAMPLE 3

Measurement of Urine Protein Excretion and Treatment with Des-Asp-Angiotensin I

15  Following the operation, each animal was placed in a metabolic cage for 24 hours once a
week for a duration of 8 weeks. The 24-hour urine output and the concentration of protein
in the urine were measured. After the 8" week, the animals were randomly divided into
two groups (8 animals per group). Animals in one of the group (the treatment group) were
orally administered 762 nmoles/kg/day of des-Asp-angiotensin I dissolved in 0.5 ml of saline

20 via a 1-ml syringe with a blunted needle for a period of 8 weeks. The dose of 762
nmoles/kg/day was calculated based on the maximum effective oral anti-cardiac hypertrophic
dose (250 nmole per rat of average weight of 328 g) in the original parent patent. Animals
in the other group (the control group) were similarly administered with 0.5 ml of saline.
Weekly measurement of 24-hour urine output and the concentration of protein in the urine in

25  these animals were carried out for another 8 weeks. The protocol was designed based on
our preliminary observation that urinary excretion of protein in the 5/6 nephrectomized rats
commenced to increase above the normal value in 7th to 8th week post nephrectomy. A

repeat of the experiment with 12 nephrectomized rats per group was carried out.

To study the effect of des-Asp-angiotensin I on normal rats per se, one group of normal rats
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nmoles/kg/day. Their once a week 24-hour urine output and urine protein concentration

were similarly measured.

EXAMPLE 4

5 Effect of des-Asp-angiotensin

The results of the study are summarized in Table 2, Table 3 and Table 4. 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. Des-Asp-angiotensin I
is an effective agent in attenuating the progressive development of proteinuria in ablation
10 nephropathic rats. The anti-proteinuric action is brought about by an oral dose of 762
nmoles/kg/day.. At this oral dose, the nonapeptide had no effect on the urinary excretion of

protein in normal rats.

TABLE 2

Effects of des-Asp-angiotensin I on proteinuria in rats

Animal Groups 24-hour urinary excretion of protein (mg)
' Weeks 1-8 Weeks 9-16
Ablation proteinuric rats (control group) 18.7+2.8 372+23
) Ablation proteinuric rats (treatment group) 16.4 £ 1.6 *28.7+£2.5

15  Values were mean + SEM obtained from 8 individual rats. *Significantly different (p =
0.024) from the corresponding value of the control group.

TABLE 3

Effects of des-Asp-angiotensin I on proteinuria in rats

Animal Groups 24-hour urinary excretion of protein (mg)
' Weeks 1-8 Weeks 9-16
Abilation proteinuric rats (control group) 19.5+19 51.7+47
Ablation proteinuric rats (treatment group) 19915 *306+33

Values were mean + SEM obtained from 12 individual rats. *Significantly different (p =
20 0.048) from the corresponding value of the control group.
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Effects of des-Asp-angiotensin I on urinary protein excretion in normal rats

Animal Groups 24-hour urinary excretion of protein (mg)
Weeks 1-8 Weeks 9-16
Normal rats (control group) 18.7+ 1.8 199+22
Normal rats (treatment group) 16.1 £ 1.7 17.8 £ 1.1

Values were mean £ SEM obtained from 12 individual rats.
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