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15 BACKGROUND OF THE INVENTION

Renal failure and other renal related conditions contribute to significant morbidity and
mortality in patients affected by such conditions. There is a need, therefore, to develop more

efficacious pharmaceutical molecules useful in the treatment of renal conditions.

des-Aspartate angiotensin I (des-Asp-angiotensin I) is a nonapeptide produced from a
20  decapeptide by the action of an aminopeptidase. The nonapeptide is produced from
angiotensin I by enzymatic NH,-terminal degradation (1). des-Asp-angiotensin I is a
substrate for plasma and pulmonary angiotensin converting enzyme (2). Furthermore, des-
Asp-angiotensin I acts on a specific indomethacin-sensitive subtype of angiotensin receptor
(3) and to antagonize the pressor (4) and hypertrophic (5) actions of angiotensin II.
25  Angiotensin II is a key mediator of glomerulosclerosis 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

prophylaxis of renal-related disorders.
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angiotensin Il-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,

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

Yet another aspect of the present invention is directed to a method for the treatment and/or
prophylaxis of a renal-related disorder, said method comprising administering to a subject an
effective amount of des-Asp-angiotensin I or a derivative, homologue or analogue thereof for
a time and under conditions sufficient for the onset of the renal-related disorder to be
20 prevented, inhibited or delayed or the symptoms of the renal-related disorder to be

ameliorated.

Still a further aspect of the present invention 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.

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
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15 segmental glomerulosclerosis, oligomeganephronia, membranous nephropathy, minimal
change nephritis, proliferative glomerulonephritis, analgesic nephropathy, diabetes mellitus,
unilateral nephrectomy, cortical necrosis, unilateral renal agenesis and end stage renal
failure. Preferably, the renal-related disorder is glomerulosclerosis and/or end stage renal

failure.

20 A derivative of des-Asp-angiotensin I includes any mutant, fragment, part or portion of
angiotensin I or des-Asp-angiotensin I including molecules comprising single or multiple
amino acid substitutions, deletions and/or additions to angiotensin I or to des-Asp-
angiotensin I. Generally, the derivative of angiotensin I inhibits, reduces or otherwise

interferes with the activity or functioning of angiotensin II.

25  According to this embodiment, there is provided a method for the treatment and/or
prophylaxis of a renal-related disorder, said method comprising administering to a.subject an
angiotensin II-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.
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Where the des-Asp-angiotensin I is derivatized by amino acid substitution, the amino acids
are generally replaced by other amino acids having like properties, such as hydrophobicity,
hydrophilicity, electronegativity, bulky side chains and the like. Amino acid substitutions
are typically of single residues. Amino acid insertions will usually be in the order of about
20 1-6 amino acid residues and deletions will range from about 1-6 residues. Preferably,
deletions or insertions are made in adjacent pairs, i.e. a deletion of two residues or insertion

of two residues.

Homologues include functionally, structurally or stereochemically similar polypeptides
from, for example, other sources such as for livestock animals, laboratory test animals or

25  primates. The similar peptides may also be homologues of des-Asp-angiotensin I.

Analogues and mimetics include molecules which contain non-naturally occurring amino
acids as well as molecules which do not contain amino acids but nevertheless behave
functionally the same as the des-Asp-angiotensin I. Analogues contemplated herein include

modifications to side chains, incorporation of unnatural amino acids and/or their derivatives
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All these types of modifications may be important to stabilize the subject des-Asp-

angiotensin I. This may be important if used, for example, in the manufacture of a vaccine
15  or therapeutic composition or in detection assays. Examples of unnatural amino acids

contemplated by the present invention are presented in Table 1.

TABLE 1

Non-conventional Code Non-conventional ' Code
20 amino acid amino acid

a-aminobutyric acid Abu L-N-methylalanine Nmala

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

aminocyclopropane- Cpro L-N-methylasparagine Nmasn
25  carboxylate L-N-methylaspartic acid Nmasp

aminoisobutyric acid Aib L-N-methylcysteine Nmcys

aminonorbornyl- Norb L-N-methylglutamine Nmgln

carboxylate L-N-methylglutamic acid Nmglu

cyclohexylalanine Chexa L-N-methylhistidine Nmhis



Non- conventi onal Code Non-conventional Code 20 am no acid amno acid
a-am nobutyric acid Abu L-N nethylal anine Nnmala a-am no-a-nethyl butyrate
Mgabu L- Naoret/f8ybar gi ni ne Nmarg ami nocycl opropane- Cpro PCT/SG01/00061

L- N- et hyl aspar agi ne Nmasn 25 carboxyl ate L-N-nethyl aspartic acid Nrasp
am noi sobutyric acid Aib L-Nnethylcystei ne Nncys ani nonorbornyl - Norb
L- N-net hyl gl ut am ne Nngln carboxylate L-N nethyl gl utamc acid l.u

cycl ohexyAY&loRaRt IR a |- N- neRHY | hi stit‘llﬁl-é’em%l?%"ﬁll 78759 "WHile

PCT/ SG01/,QQ06 -6 cycl opent yhal ani ne Goap /Edhy! 1 sol | eucin L] e

D- al ani neB%ga?ﬂlE N- et hyl | euci ir)lgi N eu %qgrn{ge}%g 1Dar g L-N-net h?l\IPlgésl% ne
NM ys D-Bspgihinec aci d Dasp Lbignret hyl netNvnetiyllgsihemet 5 D-cyst eNndydcys
L- N- et hyl nor |l euci ne Nmle D-glutam ne | n L- N-net hyl norval i ne. Nnmva

D- gl ut aniR-aspartic Bgidu L- N- met hPRY ni t hi nk- HyImgshiande; i ne Dhi sNmmet

L- N- met hylphenyl al ani ne Nnphe I sol eugine. 1 - t hyl prol i mpro 10
DI euci neblﬁyétﬁ N et hyl seri P\%)l;g;\lmser u%ﬁp&ﬁ%r?}égﬂeys HE‘-EN- nmet hyl tﬁ?neoni ne

Nt hr  D-peiiita@iiene Dret L- N-petohyl t ry pLophssthyNidrv#lineD- or ni t hi neNbgiva
L-N-net hyl tyrosi ne Nmtyr D phenyl al ani ne Dphe L-N-nethylvaline Nnval 15

D- pr ol i neDfxbutamic a¢idret hyl et hyPgluyci ne NedY¥-gnetiylemithing Dser Nmorn
L-N-met hylgzk}is-t%%él ' glycine Nnt BH% L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
10 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-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
15 D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug
D-threonine Dthr L-norleucine Nle
D-tryptophan Dtrp L-norvaline Nva
D-tyrosine Dtyr a-methyl-aminoisobutyrate Maib
20  D-valine Dval a-methyl-a-aminobutyrate Mgabu
D-a-methylalanine Dinala | a-methylcyclohexylalanine Mchexa
D-a-methylarginine Dmarg a-methylcylcopentylalanine Mcpen
D-a -methylasparagine Dmasn a-methyl-a-napthylalanine Manap
D-a-methylaspartate Dmasp a-methylpenicillamine Mpen
25  D-a -methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-a-methylglutamine Dmgln N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine Norn
D-a -methylisoleucine Dmile N-amino-o-methylbutyrate Nmaabu
D-a-methylleucine Dmleu a-napthylalanine Anap
30  D-o-methyllysine Dmlys N-benzylglycine Nphe

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



D-threonine Dthr L-norleucine NNe D-tryptophan Dirp L-norvaline Nva
D-tyrosine Dtyr a-nethyl-am noi sobutyrate Maib 20 D-val i ne Dval

a- met hyl veo anvs16but yrate Mgabu D- a- net hyl al ani ne Dmal a PCT/SG01/00061
a- met hyl cycl ohexyl al ani ne Mchexa D- a-nethyl argi ni ne Drarg

a- net hyl cyl copentyl al ani ne Mcpen D-&--nethyl asparagi ne Dnasn

a- net hyl - a- napt hyl al ani ne Manap D a-net hyl aspartat e Dmasp

a- met hyl Pemné‘?twl%ﬁlﬁl?@elvpen 2@1135“& met AV{ceRamy rﬁethﬂ)(glygme Nasn

ﬁgg gm bUt%ng%ng arkaé“ eg Drf?h% rrrrgtﬂ ‘ﬁj‘y t Q%M%ey -cﬂ1e Nglu
N\ (3-am gopaaMibAlAE ne NOT Himghoa - ”eﬁ\i'll{[ldaﬂﬁﬁ&ﬁl@my %ﬂy@ma e

Sp
N- am no- a- met hyl but yrat e Nmaabu D a- net hyl | elci né eu a- napt hyl aI ani ne
Anap 30 D-a-mehylydrinesi ne Dnl yandér benzy INgtyctotueylplyhime D- a- met hy| mbhi oni ne
Dmmet N—§a2 car banyl et hyl ) gl yC| ne Ngln WO 01/ 78759 PCT/ S&01/ 00061 -7
D- a- n&t hy-grgthtithieonpor n - N- Quathbany| nmét- ﬁXﬂl()f&PSb’ IjeinfNasn Nchep

gms ot W BTGBy BRERE: N { ey ot ST ERHENEL " 0 o et nT8F i ne
N- Nc 5 D h
N- cstr:l ohgypgyrﬁgﬁi}éj'rgg Mﬁcﬂgp %tymet h;ll {Fr% ht%Q())&peﬁa 8%rr?(rap[)rl\rlt- c;cl ohg(yl gl yC| ne

Nchex Diapiedthylvimeosi ne Drinmdkicycl odeeyltglodeiygiybladec D a- mNdaplval i ne
Dmval N-cyl cododecyl gl yci ne Ncdod D N-nethyl al ani ne Dnnal a

N-cycl oo&-H-gethglateniticoct 10 Dnndlaret hyll\hcgqlmcmdglmqmar g N-cycl opM™Ngeygt gl yci ne

Ncpro.  D-N-net hy| aspar agi ne masn N-c d '
P 10 D-N- meth%//largl?l%le g %]nmarg Xf\?cyc (r)]prgg%gl% g ne Neund 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 Dnmgln N-(3-guanidinopropyl)glycine Narg
15  D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmbhis N-(hydroxyethyl))glycine Nser
D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis
D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp
D-N-methyllysine Dnmlys N-methyl-a-aminobutyrate Nmgabu
20  N-methylcyclohexylalanine Nmchexa D-N-methylmethionine Dnmmet
D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen
N-methylglycine Nala D-N-methylphenylalanine Dnmphe
N-methylaminoisobutyrate = Nmaib D-N-methylproline Dnmpro
N-(1-methylpropyl)glycine Nile D-N-methylserine Dnmser
25  N-(2-methylpropyl)glycine Nleu D-N-methylthreonine Dnmthr
D-N-methyltryptophan Dnmtrp N-(1-methylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
a-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
30  L-t-butylglycine Tbug N-(thiomethyl)glycine Ncys

L-ethylglycine Etg penicillamine Pen



D- N-net hyl aspartate Dnmasp N (2, 2-di phenyl et hyl ) gl yci ne Nbhm

D- N- net hyl cyst ei ne Dnntys N- (3, 3-di phenyl propyl ) gl yci ne Nbhe

D- N- nret hww@butsasd ne Dnngl n N- ( 3- guani di nopr opyl ) gl yci ne Ne€TySG&1/00061
D- N- et hyl gl ut amat e Dnngl u N- (1- hydr oxyet hyl ) gl yci ne Nt hr

D- N- net hyl hi sti di ne Dnmhis N-(hydrox§et hyl))glyci ne Nser

D-N-net hyl | sol euci pe Dnm | e (i m dazol yl ethyl)) gl yci ne Nhis

D- N- et hylrhemephsayBhngicey N (BRlendol yi }e?ﬂ?‘?tg{b‘?i?gi e Nhtrp Mala
D- N- et hyl | ysin 1 ys N net - a- am rohL N%?ﬁa‘pu 20

N- et hyl )ct;/'(:'?{"c?khé%/r arTIléeyni ne Nm:lﬂgll a D-N- nmetgﬁ{f/%&@%ﬁ)lao ne Dnmret Masn
D- N- et hytl_apfaityitispardanor n N-Meiphy| cycliopandéityiad mitylggcdecpen  Mitbug
N- net hyl gl yci né Nal a D- N- et hyl phenyl al ani ne Dnnphe

N- et hy| dmi-peilsddysteyneat € NmaiMc3- N- net Hy-hptlglléthdgPemer o Metg
N- (1- et hyl propyl) gl ycine Nile D-N-nethyl serine Dnnser 25

N ( 2- fret Hyl -M@glygny@? ne N &8 N et Hyfltfﬂ?tbglﬁl%‘gnﬁ]m hr Mglu

D- N- et hyl t rypt opha mrp Nytl-methyletl i .

D- N- net h?j‘f't'ﬁé@yﬁlﬁgl%ﬂ%yr N %E’ yl a- napl‘?%;l?{ ‘ét?lglhlé;%gﬁ%#&%?ﬁu "D N rrl\éq1 leﬁ val i ne
Dnmval - NyetjlRRpieGdint am ne fipen  a- ﬂﬂﬂ(@%ﬂﬁﬂmﬁ&tﬁqwmu Nmet

N- ( p- hydroxyphényl) glycine Nhtyr 30 L-t-butylglycine Tbug

N- (t hi ondit-hyeligliigacine Ncys  IMemhyl gl ydi-nengthylysénsi ci | | ami ne PerMi®

01/ 78759 PCT/ SG01/ 00061 -8 L-honophenyl al ani ne Hphe L-a-net hyl g{éﬁpi ne Ml a

L- - met hyl-argthnilmethigieg |- a- S| asparlagrRehXBeHeudine _ net hy| aspditéat e Masp

L-a-nmet hyl -t - | gl yci M L- - h i.ne. M
L- ﬁegﬁyl 'h"?feglijggﬁrg@?{%;e? S 5 Eﬁgy%t hyl gt'&%/%%){?%?ﬂﬁl/gﬁ%e L}/Z- met hyl gl}/[lcj’f%nat e
Ml u - L- 1 i) iedl laftinftfe MhiMiphe - met hyhhaempesiteal ani ne Mphevpro

L- -methylserine Mser L-a-methylthreonine Mthr

L- -methyltryptophan Mtrp L-a-methyltyrosine Mtyr

L- -methylvaline Mval L-N-methylhomophenylalanine Nmhphe
15  N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropyl) ' Nnbhe

carbamylmethyl)glycine carbamylmethyl)glycine

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



L- -nmethylisoleucine Mle N (2-nethylthioethyl)glycine Nnet L-

-nmethyll eucine Meu L-a-nethyllysine Mys L- -nethyl nethioni ne Mret

L- a- net hwaort/fsgeci ne Mhl e 10 L- -nethyl norval i ne Miva L- apeesGyl/@oéi t hi ne
Morn L- -nethyl phenyl al ani ne Mphe L-a-nethyl proline Moro L- -nethyl serine
Mser L-a-nethylthreonine IVthr L- -m@thyl tryptophan Mrp L-a-nethyltyrosine

Myr L- -nethylvaline M/al t hyl honophe I ne. Nmh
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Nmbc et hyl am no) cycl opr opane he present i1nvention further contenpl ates
chem cal modified)| iaciudingbytdeglydesyiafiop-oa g@noﬂyéatmnnbut]whﬂhmnedmllesecplnm ahtent s
may not necessarily bhe derived fromthe subject des-Asp- angiotensin |

i tsel f buANSHUSASEMHIAETEEY -t ai n conformational or functional simlarities.
Al ternatively, chem cal equivalents may be specifically designed to mmec

e )  cal |
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equi val e chem ca eS| Ze tect ed follow ng,
f or exanphéendingtrefeadncp o dil ddrmssafi thznholgeul@iredwetind) Iby, W:ﬁj cfhexaimpdd, iseformsl ent
I's a functional a@ﬁval ent. As nentioned above, incl uded wi thin the scope
of the priBgRHReriG eicndpaltimgRie {oraAnd peptds fragmeatsof thedespdyse-aggiotensin

des- Asp- aln:?sl yél@S? thP %P&L &ﬁ%ﬁct&fnﬁ%%ﬂ%aﬁ?rﬁpgl ?éo?cb'ﬂﬁ?rﬂ%%ftlonally e%qlvalent

"Functi on I'S use ne peptides or ypepti des

rel ated tq@rivatikd defonebues 0fmidicteAdigil Qtedisd Bndonpassell DydBisitetad.i ve such as
des- Asp-angiotensin | where the WD 01/78759 PCT/ S&1/00061 -9 am no acid

sequence has been nodified by single or nmultiple am no acid substitutjons,
addi tli0on Befdpminogasid vpants refexrd &0 §B‘€1‘L?eliﬁ‘é)é§ewlm‘é§rt§ PR WHNS FeRdISNIBEIE been
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recombinant DNA manipulations. Techniques for making substitution mutations at
predetermined sites in DNA having known or partially known sequence are well known and
include, for example, M13 mutagenesis. The manipulation of DNA sequence to produce
15  variant proteins which manifest as substitutional, insertional or deletional variants are

conveniently described, for example, in Sambrook et al. (10).

Accordingly, another aspect of the present invention provides a method for the treatment
and/or prophylaxis of a renal-related disorder, said method comprising administering to a
subject an effective amount of des-Asp-angiotensin I or a derivative, homologue or analogue
20  thereof 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.

Yet a further aspect of the present invention contemplates the use of a derivative of
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



angiotensin Il activity. 5 Reference herein to the des-Asp-angiotensin | of
the present invention should be read as including reference to all forns
of this mobenwd789 i ncl udi ng, by way of exanple, isoforns, PODRGHMEINE],
dinmeric and nultinmeric forms and peptide fragnents of the

des- Asp-angiotensin | as well as holol ogues and functional equival ents

t her eof . her functiaon Lly equi val ent derivatives or honol ogues of

angi ot en C@‘%PE@SW§HHS conpassed by this term 10 The amino acid variants
referred to above may readily be nmade using peptide synthetic techniques
vel I knowgodihrbfBatAy [ the éeRadve ROHdsOARDARRIORR T ¢ SHHiNEvE Shamslokhie ot | ke,
or by reconbi nant mani pul ati ons. Techni ques for nmaki ng substitution
mut at i onsnalbgugthedefer mi ned sites in DNA having known or partially known
sequence are well known and include, for exanple, M3 nutagenesis. The
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descri bed, for exanple, in Sanbrook et al. (10). Accordingly, another
aspect of A& BRIiRE BS BN adpBMESTIthO PreRé\hRGoR ARShRevE eotiMeoftthe atiitive ofnd/ or
prophyl axis of a renal-rel ated disorder, said nmethod conpri sing

adm ni st emgingensin Issucks abpwciot hmited foedsisi Asp-angouensindf ordederikepivaahginolagusion | or
a derivative, h(}goeléﬁg)ue or ana%l ogue 20 thereof for.a tinme.and under
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prevent edyeqd Hah 0%?1 dfGli @Y R 194 shibthectS WBRLR Buarl Biieh€ WA adyelcaERsh
di sorder%tecs)érwghmae%m ’ilg?at eél. Yet asf‘%}r% her aspect ac?f tﬁe’pre%ent ilﬁve%ti on
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of a nedicanment in the treatnent and/or prophylaxis of 25 renal-related
di sorlfler SuChEcapiapsB AT Ofhisy BREIPIEASIR GPIRREINZTBY NG SX RIS AHBRIIPIFBHD FUFPREe i n
the treatnent, 3Rd/ §f. cBﬁai%gﬁ% 3t lcBm! Bsi{i&i’?é adfind&fa %}ragr gﬁf Suppoditdly, or
conposi tion-conprising a‘derivatirve o angl otensi n Ad “a

phar macearéhtdrhlNy acg ciptradbiscutaly, itfavanslishy, sabdutimsbuslyPoeingaadrimally),laad in
derivative of angiotensin | inhibits angiotensin Il activity or all or part
of t he Wtheigrmegiogtheryylgior igod desage iurluding 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



effects of angiotensin Il. Mst preferably, the derivative is
des- Asp-angiotensin | or a derivative, honol ogue or anal ogue thereof.
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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.



conventional pharmaceutical additives such as preservatives, stabilizing
agents, wetting or WO 01/ 78759 PCT/ SG&01/00061 -11 emul sifying agents,
salts fowadj/ugsd ng osnotic pressure, buffers and the | i keCT/SGiv@béie
pharmaceutical carriers and their formul ations are described in Martin,
ARemi ngt on=s Pharmaceutical Science¥- 15" Ed.; Mack Publishing Co.,

Easton (1975); see, e.g. pp. 1405-{5&}%&;3&8 pp 1461-1487. Such conpositions
will, in general, contain an effec fit of 5 the active conpound

together with a suitabl e anpunt of carrier so as_to prepare the proper
dosage form for proper adustian of Cdemerilessleross gt Proteifughe pref erred
enbodi nent, the therapeutic nethods of the present invention are practised

embodi rent , et hods of the present invent i on acti s
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medi ci nal Imthis way A/6 lob tlhghremhlepgeeahyma wasveenoved iIhipmodelaghelts i fesdmpdi fi ed

herein in rel atL@n torats, .it is .underﬂo.od 1 hat th@ﬂ rlesent i nvention
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20 The present i1nvention i's further described in the foll'owing non-limting
Exanpl es.analp¥sivRicghiopShyy dbetes Nl létns alislaResl- iepbrextgnot @ntical decumss, @bd ai ned
from Bachem (Dubendorf, Swi tzerland). Des- Aspartate-angiotensin | can be
pr epar ed Wlaﬁeéﬂﬁﬁ’ilﬁlﬁ‘é‘%“e\ﬁé%)'knom inthe art. Adult 25 Sprague Dawl ey rats
(SD, 250 - 300 g) were obtained fromthe Animal Center, National

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



University of Singapore. WO 01/78759 PCT/ SG01/00061 -12- EXAMPLE 2
| nduction of A onerul osclerosis and Proteinuria Five-sixths nephrectony was
carried owoonss7descri bed by Morrison (11). Briefly, each pansced/oomas
anaest hetized with 7% w v chloral hydrate (0.4 g/kg, i.p.). An incision was
5 made in the ventral abdom nal wal-l13to access the kidneys. Right
nephrect o was perfornmed and, the cranial and caudal third of the li&

to
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agenesis (9). EXAMPLE 3 Measurenent of Urine Protein Excretion and
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syringe with | unt ed .needl e for, a period of weeks. The dose gf 762
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measur enent .of 24-hour urine output and the concentration of protein in the
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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 372123
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
Ablation proteinuric rats (control group) 195+1.9 51.7+t4.7
Ablation proteinuric rats (treatment group) 199+1.5 *30.6 3.3

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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nmol es/ K giaya rAtk (ltrggtﬁeﬁ{r%?}bu@ose t he nonapejy i de had no ef figcg +anit he
urinary gxcretion of __pro Lo normal rats  TARLE 2 Effocts of

des- Asp- aafies weins irfeah +SENdrobtadnedufitora 12nndiaidnaldraitsral G oups 24- hour urinary
excretion of protein (nmg) Weks 1-8 Weks 9-16 Ablation proteinuric rats
(control group) 18.7 2.8 37.2 2.3 Ablation proteinuric rats (treatnent
group) 16.4 1.6 *28.7 2.5 15 Values were nean SEM obtained from 8
individual rats. *Significantly different (p = 0.024) fromthe
correspondi ng value of the control group. TABLE 3 Effects of

des- Asp-angi otensin | on proteinuria in rats




Ani mal G oups 24-hour urinary excretion of protein (ng) Weks 1-8 Weks
9-16 Ablation proteinuric rats (control group) 19.5 1.9 51.7 4.7

Abl ati onwoot/gd7suric rats (treatnent group) 19.9 1.5 *39P61/SG0R000ddal ues
were nean SEM obtained from 12 individual rats. *Significantly different
(p = 20 0.048) fromthe correspondi-i§-val ue of the control group. WO

01/ 78759 _PCT/ SG01/00061 -14 TABLE 4 Effects of des-Asp-angiotensin | on
urinary M@etion in normal rats Animal G oups 24-hour urinary
excretion of protein (nmg) Weks 1-8 Weks 9-16 Normal rats (control group)
18.7 1.8 19. - s r 1 1.7 17.8 1.1
Val ues wgre n%éaﬁg“éé%‘gggggggyf?g%%g}g?ﬁg%lvgi u%ﬁ)brzagfvs5 WO 01/ 78759
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Pat hol . 1:455-475, (1966) WO 01/78759 PCT/ S&1/00061 - 16 CLAIMS 1. A

met hod f ovoohes7s9 eat nrent and/ or prophyl axi s of a renal - r epar/sdodioser der ,
said nmethod conprising adm nistering to a subject an effective anount of a
derivative of angiotensin | for a-ttére and under conditions sufficient for
the onset of the renal-related 5 disorder to be prevented, inhibited or

del ayed GLAINES synptonms of the renal-related disorder to be aneliorated.

2. A nethod according to Claim1l wherein the derivative of angiotensin

i nhi bits,one or nonpe LT { i C : ing to
Claim?2 \lAiner ein theA 132@}09‘3)]% {\;lg§fegin&égf£-qg§%?§ﬁ%{hg%aghss%na fgp %éimggh gﬁﬁf&feﬁ

deri vat i ygd nivetiod aghisrisiig administiringt toer abfect 4n effecrivehamount obadiengatie afhy one
of Claims 1 to 3 wherein the renal-related_  disorder is glonerulosclerosis
and/ or emrgieenye I fenatimepnd prder sondifansyuifieigntios sheipnsgt Phthe epalrrglaged 4
wherein sai d des- Asp- angj [P N I 1.0 . .

ot hotl g Beal g e R gelsded BF e e s i et vkl

adm ni st gy gdahyigrheaosi tory. 7. The nethod according to Claim3 or 4

wherein said des-Asp-angiotensin | is parenterally adm nistered. 8. The
met hod according to Caim3 or 4 wherein said des-Asp-angiotensin I is 20
admi ni stéred in t hé msthadofccarding fo) ChgandevhayeinTihe destvaldte QE aBgigiensint b

Claim3 gr .4 wherein sai .g S- - tofensin | is admnistered in the

f orm of Hmﬁ?EJFECﬁdg%ﬁngT gsﬂﬁ%%%gggf ﬁbn packaged for pharnaceutical use

for the prophylaxis or treatnent of a renal-related di sorder conprising:
3. A method according to Claim 2 wherein the derivative is des-Asp-angiotensin

10 I or a derivative, homologue or analogue thereof.

4. A method according to any one of Claims 1 to 3 wherein the renal-related

disorder is glomerulosclerosis and/or end stage renal failure.

5. The method according to Claim 3 or 4 wherein said des-Asp-angiotensin I is

orally administered.

15 6. The method according to Claim 3 or 4 wherein said des-Asp-angiotensin I is

administered by suppository.

7. The method according to Claim 3 or 4 wherein said des-Asp-angiotensin I is

parenterally administered.

8. The method according to Claim 3 or 4 wherein said des-Asp-angiotensin I is

20  administered in the form of a solid dosage.

9. The method according to Claim 3 or 4 wherein said des-Asp-angiotensin I is

administered in the form of a liquid dosage.

10. A composition packaged for pharmaceutical use for the prophylaxis or

treatment of a renal-related disorder comprising:-

25 a container suitable for storing a pharmaceutical preparation;



25 a container suitable for storing a pharnmaceutical preparation; WO

01/ 78759 PCT/SG01/00061 -17 an effective anount of des-Asp-angiotensin |
or a deriw@bi/vgs9 honol ogue or anal ogue thereof in said cpar/acaeipsiand
instructions associated with said container giving instructions for the use
of said des-Asp-angiotensin | or alderivative, honol ogue or anal ogue
thereof for the 5 prophylaxis or_treatnment of ~a renal-related djsorder.

11. Use of des- AspaBgHegtvernsionnt of desehp-anginiensin Lipea derivatiygghempleste plor use

in the Qﬁﬁg@{g&lgﬂgop{ staﬁde@&gﬁﬂér %da renal -rel ated disorder. 12. Use of

des- Asp- angrotensin accor to Caim1l wherein the renal -rel ated
di sorder is glonerul osclerosis or end stage renal failure. 10
instructions associated with said container giving instructions for the use of

said des-Asp-angiotensin 1 or a derivative, homologue or analogue thereof for the

5  prophylaxis or treatment of a renal-related disorder.

11. Use of des-Asp-angiotensin I in the manufacture of a medicament for use in

the prevention or treatment of a renal-related disorder.

12. Use of des-Asp-angiotensin I according to Claim 11 wherein the renal-related
disorder is glomerulosclerosis or end stage renal failure.
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