Conpositions and nmethods for treatnent of kidney disorders TECHNI CAL FI ELD
This invention relates to conpositions and nethods for therapeutic or

pr ophyl acwocotwmaddrent of chronic ki dney di sease. | n parCiroul2e09/midcs

i nvention concerns conpositions conprising VIP or certain active fragnents
of VIP and their use in the treatnment of chronic kidney di sease, kidney
fibrosis or kidney failure. BACKGROUND Any-di scussion of the prior art

t hroughout the specification should in no way be considered as an adm ssion
that such prior art i Compeditioksundmetholds festrpathiendfof kidneydigadersal

know edge in the field. Chronic kidney disease (CKD) affects approxi mately
10% of the general population int r d. Data fromthe UK and
the US indicate that while the i ncﬁgﬁ\z&ﬁ%ﬂg\}@%{ approxi mately 2% of the
young adult population, it rises markedly with age reaching an incidence of

50%in the popul ahisGivagied réldRE to/ SoriRRitions IERRHIIS BraBerdpddticioncr ease as a
consequence of the ageing of western popul ations and secondly fromthe
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i ncrease in treatnientoficdmetic kidndy dizesseskididyl filavotio wakidnay lfailureicr ease t he

i ncidence of early stage CKD. It will probably also increase the incidence
of later stage CKD. Alittle over a_de i abetes ranked 3rd or 4th
as a cause for entry into renal repl@%@ﬁgﬁsﬁmfapy programmes (dialysis
and/or transplantation). Wile other causes have remained static or have
increased only sl ixghtdiscusdbabethe pribast iHcu@sethe sPediftdiion sheulans ho GagHen
reason for entry into end stage renal failure programmes in |less than a
decade. |n Cronsdpsedsoradsgipsien thekgicBpripparals Wlﬁlﬁb‘tiﬂwfd@cf&lﬂ@s%faf
consequenge %[2 it f. fdl s tissue between the functional

uni ts of @heg{él ngfggé}gﬁ%%$@§?él?id}§%§gﬂ tial fibrosis) as well as the
ongoi ng r epl acenethrafic kliaey distasat CHD) atficéta approyiniatéyd0%oe of the gendrgll omer ul ar

sclerosis). So studies indicate that the f r (. rstitial fiRQrgsis)
may be nore PRBYMIM Mﬁstpwewwi%tﬁﬁta(f@rrb%ﬁéﬁeépdilarﬁg&ffl%w e ot o ng
whet her a pafiﬂ&‘d&c@BPQKﬁﬁ%ﬁpfo‘iiﬁﬁ@ly%%@?the%hﬁ@adﬂﬂi ﬁ@}ful’atﬁh?ﬁ?irséﬁ ar damage

is also

markedly with age reaching an incidence of 50% in the population aged over 75 years.

15 These figures will increase as a consequence of the ageing of western populations and
secondly from the increase in Type II diabetes flowing from the obesity epidemic.
Most patients with Type II diabetes have evidence of renal damage, such as
microalbuminuria, at the time of the diagnosis of their diabetes, and so an increase in
the incidence of diabetes will automatically increase the incidence of early stage CKD.

20 It will probably also increase the incidence of later stage CKD. A little over a decade
ago diabetes ranked 3™ or 4™ as a cause for entry into renal replacement therapy
programmes (dialysis and/or transplantation). While other causes have remained static
or have increased only slightly, diabetes has increased to being the most common
reason for entry into end stage renal failure programmes in less than a decade.

25 In CKD the progressive loss of renal function occurs as a consequence of the
deposition of fibrous tissue between the functional units of the kidney or nephrons
(interstitial fibrosis) as well as the ongoing replacement of the filtration surface by
fibrous tissue (glomerular sclerosis). Some studies indicate that the former (interstitial
fibrosis) may be more important than the latter (glomerular sclerosis) in determining

30 whether a patient progresses to end stage. While primary glomerular damage is also

important in the development of CKD and end stage renal disease (ESRD) there is



inportant in the devel opnment of CKD and end stage renal disease (ESRD)
there isevidence that increased interstitial fibrosis accelerates the |oss
of gl omerwbanidodeedri on by causing i schaem ¢ damage t o glPomU2bi9/00136hr ough
collapsing the tufts and thickened capsul es | eading to obsol escence.
Through this nmechanism interstitial fibrosis accelerates the progression
of renal disease to end stage. Currently-@available treatnents (such as ACE
i nhibitors, angiotensin receptor blockers, rennin inhibitors) alter

gl omer ul ar haoRBAENAM ifdrehRd WRbREAITH G %Eilfel’%tﬁsre the 'Icfs§ %Pg%nie?ﬁéﬁﬁ)ﬁcﬁcﬁ{ ing

to stabilise glomerular sclerosis. In genera y sl ow but do not prevent

t he progr essbyragsfinglisChaewii¢ damagei tn@langiheg throegh belapsingfthCiifisahé dritkencher e
is a substantial .need.to reduyce the need.for renal. repl acer t her apy by
preventi ng aﬁagsa}}esﬁ%e\%g}gstloﬁ Sli%%slilcefiﬂ?%%glkt.?us\ﬂleﬁ%\?%@mdﬁg?ﬁwgﬁrw Sai d and
Mitt in the }8klritediifé fiosreRR0IBAMIIseA b eAE btabé.i Mafantl§ adhiliMcAiehtments

bi carbonat e excretion % t he kidney. Systemc VIP adnministration also

i ncreases ¥ eftushge &(E inoibilels, argiotensin escepinn bldskersyrepeingrlgbitgrspalic as renin
has recently t =1 nf | r n ro-fi [
properties. gogﬁegu%PEav%lao r?&%iﬁgi/crgéﬁughnggjé%g%qé@é@l%lpgerrsg?%ltg?reh%(ﬁ#gﬁ fon rate

and renal pl agbhisé gwmdular §ddeosis.f Begesheni tieRrstow butedbiolipgdveat the Propfiessioat
known. VIP adninistered prior to the insult_has been shown to protect
agai nst acut €f &A% With auipereasipg pievelergerad (dtla clegrly dkste is hapstantigised o, t he

mechani sns i 134 RyaeyAl ] fs rfusion
pressure and? C&Ig\é% aI% %re noa? %ﬁeﬁe&ﬁ@%ﬁ;&? gq{rﬁ{aeﬂ%lrl%él?d ééllsll%\g%lgo r%%&).
Agent s whicch fibowés: bl ood pressure have been shown to sl ow the progression

of chronic kidney _disease by reducing intragl ryl.ar essure, and t hus
decreasing the pr &g}?’%i%@#ﬂggxﬁé%ﬂﬂ&%ﬁﬁ%ﬁgﬂ. S‘@P‘Ei‘f‘% egnﬁg?%fo
vasodi | at or, aﬁ@&ﬁﬂﬁl&r%i&@?n%i@m@@ﬁﬁe BRretiVEf th@'l@d}ﬁyprs%ﬁtéﬂﬁcevm the whol e

ani mal . Conventional "view of structure/function relationShip with respect
to VIP acti viedipinigiratioatalsoriecrpseeranimsecresioniy thekidnew syhdclemay be pyoftretic

i nportant and necessary f.or signal delivery.ance VIP binds.to.its receptor.
Fur ther. ¢ hers STLIEarYeny beh HvnG et o nlRiialon aPaatnshR ook

ol ecul e, 14i $Ycate VIP ddiginNtrhgslidtusased flaimeil filifmesd AR addaendlgteRiadlow

bi ndi ng. Thi s woul d suggest t hat frag{,rrents of VIP |l acking either the

Nter mi nal r eSPihe §tiepts of ehipricadminipisitionse ne e wan OO Rpdsnisisecdraios i te
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haemorrhage. However, the mechanisms involved in hypovolaemic acute renal failure
(low perfusion pressure and hypoxia) are not contributory to the progression of CKD.
20 Agents which lower blood pressure have been shown to slow the progression of
chronic kidney disease by reducing intraglomerular pressure and thus decreasing the
progression of glomerular sclerosis. VIP is a potent vasodilator, however unaided VIP
does not lower blood pressure in the whole animal.
Conventional view of structure/function relationship with respect to VIP
25 activity is that the N-terminal amino acid residues (1-5) are important and necessary
for signal delivery once VIP binds to its receptor. Further, there are certain key amino
acid residues throughout the VIP molecule, distal to the N-terminus, that are important
for receptor binding. This would suggest that fragments of VIP lacking either the N-
terminal residues or significant portions that encompass the receptor binding residues
30 would not be fully functional.
Activity of VIP or fragments of VIP in the treatment of conditions such as

kidney fibrosis, chronic kidney disease or kidney failure, has not been previously



Activity of VIP or fragments of VIP in the treatnent of conditions such as
ki dney fibrosis, chronic kidney di sease or kidney failure, has not been
previ ouslwoepwrvtsead? Need currently exists for better an#Corabaseomari ve
treatnments for such conditions. It is therefore an object of the present
invention to overcone or aneliorate at |east one of the disadvantages of
the prior art, or to provide a useful altgrnative. SUWARY OF THE | NVENTI ON
The present invention is based in part on the observation that VIP and/or

VIP fragment 5 da¥g Need a(.tﬂrtlehﬁy Bt PIEY Hattel RRIDEVRAARIRE  trealhedit§ BF SRich
established fi'brosis in the kidney. Despite the currently prevailing view,

the activitycafdiem. and its fragrrent s in the treatnent and/ or prevent| on of
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i nvention provides a conposition for the prophylactlc or therapeutic

treatment of chronic kidney di sease onposition conprising a
phar maceutSi cal |y effective aWéRX/QfoEEﬁ%VENHQN nal peptide (VIP) or
one or nore functional VIP fragnents selected fromVIP(1 0-28), VIP(4-12),

VIP(4- 16), VIP(4pe )eser}{'lﬁ(e%n%}s bayéfﬁnga}toc)n thé/bﬁ’ée@vaﬂtﬁ)mhé{'\ﬁ@%aﬁ}} VI

VI P(6-20), VIP(6-24 conservative substitutions thereof. Prefe Ely, t he
associ at ed cﬁaglmbntehavesthlelahﬂmytdprbvm ithee. deAxeknpmdnhgr tayeme sstalﬂmdiediﬁbmts t he

i nvention provjd 05|t|onf r the.pro ctic.or utlc
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functional VIP fragrrent s selected fromVIP(1 0-28), VIP(4-12), VIP(4-16),

VI P(4-20)10 Vhex ¥d by/pilies delyion of %N-ﬁmmﬂws&hwaej VIR/pP{he DRty A P( 6- 24)

or conservatiyve s%ti) ;[,el }d%slpnsntgﬁr 20, A&)r% g’ﬁ to a third aspect, the
i nvention pr8w e & SRR ¢958 pro ﬁgacti c or therapeutic

treatnent of Ki dmyoxﬁhigrt@&lf&st atsb@tctﬁérnﬁz&nﬁd)roproom@palcsmpgsmorpfbalﬂﬁmceutl cally
effective anmount of vasoactive Intestinal peptide (VIP) or one or nore
functional VPPPhylghest hewppdic eatmen of viopic kidney) 156915?9@2!1‘1021}1305\71@( 4-16) ,

VI P(8-20) | VLBLGad) o MRty VB dountb Y Bl inAiRLP5Ge (1P

15 or one or more functional VIP fragments selected from VIP(10-28), VIP(4-12), VIP(4-
16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or
conservative substitutions thereof. Preferably, the associated condition is kidney
fibrosis.

According to a second aspect, the invention provides a composition for the

20 prophylactic or therapeutic treatment of kidney failure, the composition comprising a
pharmaceutically effective amount of vasoactive intestinal peptide (VIP) or one or
more functional VIP fragments selected from VIP(10-28), VIP(4-12), VIP(4-16),
VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or
conservative substitutions thereof.

25 According to a third aspect, the invention provides a composition for the
prophylactic or therapeutic treatment of kidney fibrosis, the composition comprising a
pharmaceutically effective amount of vasoactive intestinal peptide (VIP) or one or
more functional VIP fragments selected from VIP(10-28), VIP(4-12), VIP(4-16),
VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or

30 conservative substitutions thereof.

Preferably, the compositions according to the present invention are administered

in conjunction with a pharmaceutically acceptable carrier, which may be any of those



conservative substitutions thereof. Preferably, the conpositions according
to the present invention are adm nistered in conjunction with a

phar macewoDcaldo2®ccept abl e carrier, which my be any ofCrharedrmows’i n t he
art or devised hereafter and suitable for the intended use. As well as
carriers, the pharmaceutical conmposition of the invention may include other
i ngredi ents, including dyes, preservativds, buffers and anti-oxidants, for
exanpl e. They nmay preferably be adm nistered in conjunction with one or
mor e ot her &abiwvén dgant & desetdhetenftdrinad suieddarfortthoitdodedese. oneell aons. They
may, for preference, be fornulated fqr admnistration.b ral, intravenous,
i nt r anuscul &PITEES, §W@f@€?ﬂ“§?alﬁ8ﬁlﬂ’%§m@ggﬁ ‘Wﬁnﬂ%?aé'fméﬁ‘fﬁ €t ration such

as patches, ; ge}yégglt%s, i%ﬁlgﬂ%ﬁzﬁén%?es tiH},),e/beé‘r@ andhhth-oRBafs B68F etMdlbiose

skilled in t eutica effective anmobunt” of VIP or an

active VI P fTheymeytprofetdblybe gdmintstaretl imgconpinctien péthioanor mogeetbenactivondi ti on
and/or the exact nature and severity of t di sease. These variabl es can be
ascert ai ned ag?jtf)ﬁ%e ]klf’ﬁlee@e t??e]f‘tff ké(ﬁeyﬁﬁgcgﬁoﬁ%Sﬁl}%’é?aryeﬁ%éﬂ%tﬁﬁnﬁf’t routine
exper i ment atghQfu19eH Yor AIiRRRARRY b2dr8], da8RBFoUsam@amudsald o¥lsabdutivglapoi nt, can
be derived from dosages adm nistered in the animal nodels described herein,

or with ref epetseOthst pethodspdabnosston suthaspetebes istyiinsawst snras andviBat i on
may be used h%{% ﬁl%’eeagar%tﬁés@@kiﬂ&f\ﬂxftﬂégﬂr ession of established ki dney
d i y Ti &

di sease or ¢ I on, “particalrar rosis, as well as to reduce the

degree of, or prit¢ghbrresktaiidallyRiietiveafimdindoOVIB or AcaiveiVI§ ftagnenf will t h
aspect, the inventign {)rovi des a nethod of prophylactic or therapeutic
t r eat ment® ofvaphicsardingiodhe pating s gererakroaditionjapd/or therackdiahiig 2B sRYETIE 9y
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or to a subject having chronic ney seas a conposition conprising a
phar maceut i eapéneneé had titheoatimeuaxperihentasaaadly vAn epiireptiate dbsage pangdeasa/l P) or

one or nore fupctianal VIP fra nts selected. fromV| P(10-28), VIP(4-12),
V1P 16) . VIR DO oo Pt derbafl oot sy UG B GHBAETRHSE V1 P 5. 20)
VI P(6-24) 0rgeeihe@méain, b8 vithstekdndt kOPETIAGLER000885 h The s8Fdsitidhs of the
prophylactic treatnment it wll be understood that such a treatnent woul d

benefit par tivcantian ijayshebjsed tasprament ar soatdovsprogtestien ef enpiblighashsidedyc ki dney
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establishment of fibrosis.

According to a fourth aspect, the invention provides a method of prophylactic or
therapeutic treatment of chronic kidney disease in a subject, the method comprising

20 administering to the subject at risk of developing chronic kidney disease, orto a
subject having chronic kidney disease, a composition comprising a pharmaceutically
effective amount of vasoactive intestinal peptide (VIP) or one or more functional VIP
fragments selected from VIP(10-28), VIP(4-12), VIP(4~16), VIP(4-20), VIP(4-24),
VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or consetvative substitutions

25 thereof.

With respect to prophylactic treatment it will be understood that such a treatment
would benefit particularly subjects who are at risk of developing chronic kidney
disease and/or kidney fibrosis. As an example of subjects in the risk category are those
having associated conditions such as hypertension, diabetes, glomerulonephritis, heavy

30 metal poisoning, gout, drugs such as cis-platinum and others which are used in cancer
chemotherapy, as well as gold and penicillamine which are used in treatment of
rheumatoid arthritis, genetic predisposition, other conditions such as reflux nephritis,

SLE and vasculitis, and the like.



havi ng associ ated conditions such as hypertension, diabetes,

gl onerul onephritis, heavy netal poisoning, gout, drugs such as cis-platinum
and ot herwowhiogl2®@re used in cancer chenot herapy, as welPCTav200/0d13nd
penicillam ne which are used in treatnent of rheumatoid arthritis, genetic
predi sposition, other conditions such as reflux nephritis, SLE and
vasculitis, and the |ike.The prophyl acti-®treatment may be used to prevent
or slow down the devel opnent of fibrosis in a subject having fibrosis or at
ri sk of devel opiThg fropirydesiis trefinamt diag de tusedatof prévent asglewtdowintthe i nvent i on

rovi des a t hod of hyl actic.or thergpeutic treatnent of kjidne
1I‘O ai ?“ur ein ;%éfgﬁ}"@é{“z gﬁﬁgoﬁﬁw%%hﬁ‘i%g ﬁgroélé_r‘ﬁr At ’éﬁ‘e‘?ﬁ%\éjelﬁﬁm‘é ﬁ'@r%%%j ect at
risk of devel opi ngecbkdlRe 4 Aith WsRet, Ye ilh%rﬁioﬁ;b%ﬁ&és DAYNBY oﬂa&f@glagﬁd yre a

conposi tion conprising a pharmaceutically effective anount soacti ve
i ntestinal phyepansictxgpmensof bideewfailnerip afsuhjeti, dreahetto®cémpgsient s sel ect ed

fromVIP(1l O- ML P(4-12).. VIP(A4-1 VI P(4-20),. VI P(4-24), VIP(6-10),
VI P( 6- 12§ ; \ﬂdéﬁ%‘:“%b% g‘\ffhﬁ(*{%@%ﬁt g’@f ?st%ﬁ"fi?}’“{%%“é’&%sfé;(‘&rﬁt P8 AsiyBiee| Rayingons
thereof .  Acqadridiyfailire adofipstitioR sp@stising A Phir:RBlHANY BISMivSAntEE hod of

prophylactic or therapeutic treatnent of kidney fibrosis in a subject, the

][rp:) hod conprstaslvasmastinalmepiidg(18) pnensutperstiusdttionalski Poffagteants wisctgl ki dney
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or one or noIR(6-U6) MIBE6L0)\VVIP[HrHY oe téiesaties tidetifutions MeROA0- 28) ,

VI P( 4- 12%0 VI P( 4- 16%({. VI P(4-20), VIP(4-24), VIP(6-10), VIP(6-12),

VI P( ﬁ- I16 g Vi éP( 6A-°§9 g fops YEHRAFDeSH t%mémwirwdswmethoehqf@r@hfy tlg@f. tTEe
prophyl act i . %;aﬁlb : V. . sl ow down e
progr essi onq%fralgegtlg%:% %tg@gogﬁg {g (e r&lg%ﬁg%/%%ﬁs%h%%f%ﬁ%dg%hﬁg {:S]tﬂ%ar
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devel opnment .of fibrosis in a.subject . at ri Ek of dev Io&i ng{ fi brosifs].
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of profibrotic nediators. e apparent to one ski In the art

t hat t helpatioar VIR 0288, VIP(412), AdR{bE6)X VOREH-T), VEE4i24). P @ 0p MIP(hé2)dos age
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severity. The prophylactic treatment may be used effectively to prevent or slow down
the progression of established chronic kidney disease, in particular established fibrosis,
in a subject or it may be used to prevent the development of fibrosis in a subject at risk
20 of developing fibrosis.
Conditions that are associated with, or predispose a subject to, the development
of kidney fibrosis include those which give rise to generation of profibrotic mediators.
It will be apparent to one skilled in the art that the pattern of use of the
compositions of the invention and the dosage regimen may need to be altered for
25 optimum effect. It may be necessary to take into account the nature of the disease or
condition as well as its severity.
According to a seventh aspect, the invention provides vasoactive intestinal
peptide (VIP) or one or more functional VIP fragments selected from VIP(10-28),
VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16),
30 VIP(6-20), VIP(6-24) or conservative substitutions thereof, for use in the prophylactic
or therapeutic treatment of chronic kidney disease.
According to an eighth aspect, the invention provides vasoactive intestinal

peptide (VIP) or one or more functional VIP fragments selected from VIP(10-28),



According to a seventh aspect, the invention provides vasoactive intestinal
peptide (VIP) or one or nore functional VIP fragnents selected fromVIP(1
0-28), VIWO2002u287VI P(4-16), VIP(4-20), VIP(4-24), VIPeOTIADR0NR66- 12) ,
VI P(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof, for
use in the prophylactic or therapeutic treatnment of chronic kidney disease.
According to an eighth aspect, the inventd-on provides vasoactive intestinal
peptide (VIP) or one or nore functional VIP fragments selected fromVIP(1

0- 28) , VI P(4-VIRJ4-1Y, RIP¢4L6)), VIPR(2D) 20IP(4-PUR(APR 0), VIIPY(6ET B0V IP (6! 1180.6- 12)
VI P(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof, for
use i n the prEyPadtiPO-&) arwepsepertive substiiions theres, Krdisejn theiprephwlactic

According t r%&é&hﬂcﬁ%&%’h‘c Oéﬁgm%y_nf\éﬁgﬁtei on provi des vasoactive intestinal

peptide (VI or ‘one or nore functi "VIP fragnents selected from VIP(1
0-28), VIP(4-12) Adbiiide 169 ninth 83pdet 2B inwehBfdpiddides VhdaabivkOntestifidP( 6- 12) ,

VI P(6-16), VIP(6- VI P(6-24) or conservative substitutiqns thereof, for
use int tpﬁﬁécg’p‘ez\:a%)? gr o1C '8 f\‘%’topgl ‘?I:Pefg%g%qﬂts ecﬁddf_g‘@‘fi \flf’f)]roogws. _
Preferably, vipesysg VI§(41%)FW@%),ZYI}/}%&Q%,%US PHPYIBES BNV (68%Hab! | shed

chroni c ki dney di sease. ernativ t he Is'to prevent or §1ow down
t he devel opriEiR(6-80), MIB(ted4)pricnnmretivp sahstittions glerafl, he usd ioghathefapbuidsi s.

The use is also for r.educing, the. deqtee .of established fibrosis. According
to a tenth é’§8&°cp(hyfafﬁ%gfaﬂ%ﬂ$?@ﬂd‘ﬁ%raﬁ§ a nethod of reducing the |evels,
i nhibiting or redueiby, tReuRiUGETRR oPEloW dRwi (26 SkhsoNBILspibased dhréhic

subj ect at risk of devel oping, or having kidney di sease, the method

conpri si My &dtexidiscass. nyltarpattvely, shebjse dt togprevamp osslewslewaiche dévsilopgment of

h tically. ef feeti f i ve intestinal ide (VIP
one or mor o Pl FGEIY B AR Pl HERBRE, Tl Gty SRk ey 4 1)
VI P(4-16), \deBed0Z6tabldh&Y Abiddk, VI P(6-10), VIP(6-12), VIP(6-16),

VI P(6-20), VIP(6-24) or conservative substitutions thereof. According to an
el event h aspect ACAENSHPHtPBASPVnY BYCRlGRPRBECHR methpdafngducang theen

or e o0 clbsibae e belnes st ades sk ndey sy (e
phar macets i cikloy deveflaming, e having fridnef disasseatitimahedtcasprisied admeipisiatimg(iyl P) or
one Ot more tlfleusnu Eeic?erll %l)m\p!(l)sﬁ?tigr{ g&lrlr&rilstﬁg S S aergr;[aggut{cgl?yné%elzc%&% agn_o%g of VIP(4-12),
VI P( 4- 16) ,
vasoactive intestinal peptide (VIP) or one or more functional VIP fragments selected
from VIP(10-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12),
VIP(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof,
20 According to an eleventh aspect, the invention provides a method of reducing
collagen formation or enhancing collagen degradation in the kidney of a subject, the
method comprising administering to the subject a composition comprising a
pharmaceutically effective amount of vasoactive intestinal peptide (VIP) or one or
more functional VIP fragments selected from VIP(10-28), VIP(4-12), VIP(4-16),
25 VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or
conservative substitutions thereof.
In the context of the present invention certain terms may be used
interchangeably or incorporated within a term with a broader meaning. Thus, the term
“kidney disorder” or “kidney disease” may be used interchangeably. The term
30 “chronic kidney disease” “kidney disease” may encompass conditions such as kidney
fibrosis and kidney failure. The term “associated condition” as used in the context of

the present invention is intended to encompass conditions and disorders that arise as a

direct consequence of kidney disease as well as conditions that predispose to



VI P(4-20), VIP(4-24), VIP(6-1 0), VIP(6-12), VIP(6-1 6), VIP(6-20),

VI P(6-24) or conservative substitutions thereof. In the context of the
present iwoentowm@mcertain terns may be used i nt er change&biatnoswaecsr por at ed
within a termw th a broader neaning. Thus, the term "kidney di sorder" or
"ki dney di sease" may be used interchangeably. The term "chronic ki dney

di sease" "kidney di sease" may enconpass cgnditions such as kidney fibrosis
and kidney failure. The term "associated condition" as used in the context

of the presegbydidpiast:io %xh&rbdﬂo%”&keﬂdﬁ% EREQEPARS AN A %}%n@rﬁndaﬁ&ﬁg{egef S

that arise as a direct consequence of ney di sease as’well as conditions
t hat predi spesulitiofeve| wsferente 0o kidage diebscomaf dacompyssdivsigase. lilastion,

exanpl e, the rm." associated conditiqn” in referepnce o kidney djsease
may enconpas é()%vﬁntﬂ%‘fﬁml ﬁ‘shﬁ’&’gg’l’]ﬁﬁrg&atﬁﬁﬁFoﬁgﬁﬁr@P Paéléfbm’l_%c}_i 1519656385t i al
di sease, ref BLK, Rephliafadditoddtlay SYsthés HiRBGSE, otERyNERAMbh H%b?(tie% and

scl eroderma, . § ogrens.  Syndrone, gout, hypertension, diabetes an ney
fibrosis. SThkl &Y fiProsisephyl actic” as used in the context of the present

invention is int i | l.&> 1 O _encoppass, tr ments used.to. prevent or

sl ow down the de?g %g“r%e %ﬁ%hfyﬁf#lgr%ss"}sg %trﬁgﬁgntgfit?i KPRSEHY S0 15y opor t i on

of subj ect s intatdedeyelbaigiowaidoppaphichitdntLusbll €RpRREt B wAldeREY have signs

of ki dney di aeaioe. I n ége context of the present invention the term
COMMFIER

"t her apeut i c4¢¥ Brogis dherat sigk sukiedtyA pronrestien ef subjectsihatimayebe

treat ment of ;8B 8ohli IofalsTe TR W! i 0 hat the present
i nvention al %o eﬁcgglggggckﬁ%m[emlﬁﬁ?%éag (l)l%)lée %g?#gﬂﬁa%hfa(ﬁgeaéeés of the VIP
f ragnent sl0 whi chlnathe chetsettbfahe presae invahiioreths whsd ftherbpans” &f infhdedio MBUTE
am no aci ds of fiél':l]e VI P f with am no acids which do not alter the

ts, | (
bi ol ogi cal alf X?re%m?ﬁlgtgg’g‘gartsp’efqe&mpg?‘n SHEESIWBEitout i ons woul d be
wel | known to thpsalwkivnligdtoon tltleﬁ%@ﬁr&seﬂﬂﬂvwwndalﬁ%ncf)%Hés%iwﬁﬁﬁﬁ{%s%@?e
es. e term

sinple trial-and-error using well-established techniqu nce,
"VI P fragnentertagsangdesyes af thed/ Idragmentsovhicherpbassé on chnseevitive subssititionended

t o enconpass ch. _anal ogues. .Unl ess context.clearly,requires otherw se,
t hr oughout t%@h&gsl??‘?fs ! o%%gs ?ﬁﬁe Xﬁg%ﬁ%?lert‘tﬁew%?ﬂgm’.‘%b&?p .lglég? not alter

" conpri si1eg” the ditdogibsl actitieieab Lihe OVIPGragBRSEs W8eh bibsBitioRs WeSIMR WwaNBEH WS
opposed to an excl usive or exhaustive sense; that is to say, In the sense

of "incl udi n§,thexseskilsel in ithe arbend would not require more than simple trial-and-error using
well-established techniques. Hence, the term “VIP fragment” as used in the context of

the present invention is intended to encompass such analogues.
Unless the context clearly requires otherwise, throughout the description and
20  the claims, the words “comprise”, “comprising”, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the
sense of “including, but not limited to”.
BRIEF DESCRIPTION OF THE FIGURES
Figure 1: Renal interstitial fibrosis after infusion of vehicle control or peptide at
25 5 pmol/kg/min for 4 weeks in the SHR on 2.2% salt diet.
Figure 2: Renal interstitial fibrosis after infusion of vehicle control or peptide at
5 pmol/kg/min for 4 weeks in the SHR on a 2.2% diet. VB806{ refers to VIP(6-10),
VB806c refers to VIP(6-20), VB806b refers to VIP(6-24).
Figure 3: Renal interstitial fibrosis after infusion of vehicle control or peptide at
30 5 pmolkg/min for 4 weeks in SHR on a 2.2% salt diet. VB804e refers to VIP(4-12),
VB804c refers to VIP(4-20), VB804b refers to VIP(4-24).
Figure 4: Renal interstitial fibrosis after infusion of vehicle control or peptide at

5 pmol/kg/min for 4 weeks in the SHR on 2.2% salt diet.



BRI EF DESCRI PTION OF THE FI GURES Figure 1: Renal interstitial fibrosis
after infusion of vehicle control or peptide at 5 pnol/kg/mn for 4 weeks
in the SHROan10d4297salt diet. Figure 2 : Renal intersti®PcalAtR20dyoosics after
i nfusion of vehicle control or peptide at 5 pnol/kg/mn for 4 weeks in the
SHR on a 2.2% diet. VB306f refers to VIP(6-10), VB806¢c refers to VIP(6-20),
VB806b refers to VIP(6-24). Figure 3: Remal interstitial fibrosis after

i nfusion of vehicle control or peptide at 5 pnol/kg/mn for 4 weeks in SHR
on a 2.2%salt diet. HESOREPTRONIOF T PRIEFERREDERESODIRIENE t O

VI P(4-20), VB804b refers to VIP(4-24). Figure 4 : Renal interstitial
fibrosis after iBipgsioglyof hasglomcheendoundrtbat the VAR pdletaileaas swhelp) dotsioni n f or

4 weeks in the SI{IR an 2. 2% sal.t. . di ettb. DESCREL%I ON OF THE P EFERRED.0 £
EMBODI MENT SPREBFHLsT Aoy itV st iR THEEsS Futis PRAP G HS W PeRPEEi ¥ ¥s a
whol e, acts ¢{Romik RIRBY dise&RU TRirtBEr, EViewSoT thd HoIE Ncdep iRt asdves Iaidl irt thissfiddd, gy ent
or slow the progression of chronic kidney disease. Further, in view of the

wel | accept ebpssuemisingdy beendfoungd that VB Gaghents lpeking eprne peigs ndomatist ound t hat
VI P fragnentgs | i ng.am . [ . .1 ' r or
thei ' foncri Dnand REERRE REAG: BREHST MR et e B

del ay onset gffvelst dnéslay bieost Bidn®r filbsy,attproractnsef of fitioas irssubjecssjrskt s at
ri sk of devel opi ng ki dney dj.sease. Particul arly useful VIP fragnents can be
sel ect ed frofd deyglopgikifney;disegse. Parigatqrly wrehg)VIP\ragmenisan byspleated dom,

VI P(4-20), MR 169), (18, 520p4 b, 0ariLre), VIP€2 B0V 1p(6-

VI P( 6-24) . \){F‘g ng}F a@tﬁd ?Qr y&?@lrﬂl 2’9)&%"@ 1?2)’ ‘ﬁ]}spgr} \&{F 2 i\ﬁPt%‘Eg@)t’ :aea@neﬁi i]of( ki dney
fail ure. @helis¥IPfo-INVIR{ELIGRCER(6-26), VAB{GpDH)i (VMIBrs VAP fidgementsweentlson i n t he
treat ment of cﬁaonic ki dne ﬁs@eas ﬁ‘{‘. associ ated conditions represents a
new cl ass of " r”éﬂl%}fqa %’éé’ ‘EForHese conditions. Existing treatnents
for chronic ki dngye gleFAREpIhmASROEAIRbRHOSADA bf A VRGN nviht deli®lense, OF
at the nost two, of the known causative nmechanisnms in chronic kidney

di sease. W t tHoanicidsiel digeass dasinsinted dopdiiops represeaisladievheassaditaransuiiact i on,

it is believed that .the ¢ Qsi td ons _or ph utical . preparations of the
present i nve?ﬁelni)snfaomset %ﬂnég?onéi kﬁﬁ‘ﬁﬁf’ﬁg 3%6 t%e%{sﬁgfgﬁf)?%?fqﬂéylgﬁs&e}% dﬁr onoters of
ki dney digeagfocit®d thedilias wudlly tahget Bhe 9. at the hudt 8o, otk lantvivdashitivg to be

bound by theory, it is oo ) i . .
mechanisms in chronic kidney disease. Without wishing to be bound by any particular

mechanism of action, it is believed that the compositions or pharmaceutical
preparations of the present invention may target virtually all the currently known
promoters of kidney disease.

20 On the basis of the present studies, and not wishing to be bound by theory, it is
postulated that VIP or VIP fragments act as major regulators to prevent the
development of fibrosis, and that the depletion of VIP may unleash the synthesis of a
number of profibrotic mediators, thereby causing kidney injury. The VIP fragments of
the present invention seem to be able to act in much the same way as the native VIP

25 but are more suited for therapeutic applications due to smaller size and hence increased
stability and ease of manufacture.

All the sequences relate to VIP and fragments of human origin, but due to the
very high level of amino acid conservation, VIP and fragments thereof derived from
other mammalian species are also contemplated and encompassed by the present

30 invention.

The present invention also contemplates pharmaceutical compositions, which
include VIP and/or active VIP fragments. Such compositions may include any type of

dosage form such as tablets, capsules, powders, liquid formulations, delayed or



postul ated that VIP or VIP fragnents act as nmajor regulators to prevent the
devel opnent of fibrosis, and that the depletion of VIP nmay unl eash the

synt hesi swof2oe/aaeavber of profibrotic nmediators, therebyPcawdizna/deisney
injury. The VIP fragnents of the present invention seemto be able to act
in nmuch the sane way as the native VIP but are nore suited for therapeutic
applications due to snaller size and hence-increased stability and ease of
manuf acture. All the sequences relate to VIP and fragnents of human origin,
but due to thaMRdreltatp 5@1{&' srﬁfffsaﬂasapspa&ysohna%bsmze/ameomrthﬁomﬁay
fragments thereof derlved rom ot her nanmslian species are al so

cont enpl at ed a@hﬁomﬁb@n@m@hemgnedenbrsgdeaﬂ dyeﬁ,vlgmqrmtwes' Hoe fligrseamd ranti-

i nvention al so. cont I at s r.,maceuti cal ncl ude VIP
and/ or activ&* ‘9?’?5 o 3&087%’ %W&ﬂ@ﬂi@/{t Gt C%uﬁ{;:ajt ype of
dosage form ﬁiﬁﬁla@ﬁn& a&{t@hglateaa@@eﬁr%nu %?&par,anbmma@bafnoferfuimlat@mw

del ayed orsustai ned rel ease, patche snuf nasal &faas and the [i ke

The for nulSat these slitlgd bdbie ph%ﬁlapwwaﬁ"@rmal@h@@ keld andgre o8 wellastahl
preservat| Veglfm%)ﬁfe]; S{@ ccﬁﬂago ?@‘cﬁ%@&‘hf forl e%m%i%a L:%c J{%ﬂ‘%ﬁ&%' ff Of m

and cont ent ornu I ons CC)

conventi onal thﬂmy,algt‘mtﬁu@ﬁ;ap%eMadePﬁlﬂfshimga@ce@ebrysyﬂmﬁeU@A)L Bseitish n t he
phar maceut i ca formulation field angJ(g based on wel | i‘abl i shed

princi pl es ahBarEwepRRsE 29s aprbuimilap, 10¥1 ety mpaalsr be gprpastidons of
Practice of ﬁﬂ%{{%ﬁy invértidh rﬁ'%’ ﬁlk@ﬂrg%ﬁ%%ﬁl& 'X@t% eP Rlsi 3060 160 reRERASYE Vani a,

USA); Britis ar nacopoel a , simlar rrul ation texts and

manual s. l'bhek[dnapdﬁ;easephdn@ffaﬂtme qmri@hmytﬁbrcmmntl on may al so i ncl ude ot her
active agents us% in t tr eat .0f ki dn di sease gﬁ@ﬁ%’ fal Lure or
i dney {1brosis. THREHDHEEEHITT SUEHEy EIOLOR PR PRTPRTTYN S pen

conposi ti ons jRknfifiewill 85204 oh 'ﬁYeetE‘édtlﬁéht%dldlre‘ﬁ%ﬂ%dQHe hiiBre RS ABREule to
requi renents and the nature of the nolecule to be adm nistered. Thus the

f ormul ati ons bﬁa{sjmbvestandt élBIuy ﬂmf@paul@tiomsoﬁa}abmmtabb’rmmﬂd By adppisiyaionus

i ntranmuscul ar_or subcuti ect | P.and/ o I mp y aI SO
be suitable ;)XPtFﬁYSB%IEI’ mgd%uﬁ‘fu%quroéts}l% u&lj aﬁméeCtgéaﬁlly %/ff) I ngua él%nlgigal and
the |ike.1sThass Mt eRitehls (arBueasl ddynisistraiin siokds bial,tshbBspuak inhsatdnd thet he

art. The pharnmaceutical conpositions of the inventi (fn have been shown to be

ef fective i nlife-eVbeseingemsiers provapily erattishedlyr bess Prllesk indhs by | shed ki dney

fibrosis, as The pharmaceutical compositions of the invention have been shown to be

effective in preventing or slowing down progression of established kidney fibrosis, as
well as in reducing the degree (reversal) of established fibrosis and thus important in
20 therapeutic applications. The compositions of the present invention are also useful for
prophylactic or therapeutic treatment of chronic kidney disease. These are important
findings with respect to the range and severity of conditions, which can be treated with
the compositions of the present invention.
Further, the compositions of the present invention may be used prophylactically
25  in subjects at risk of developing chronic kidney disease or an associated condition. As
an example of subjects in the risk category are those having associated conditions such
as hypertension, diabetes, glomerulonephritis, heavy metal poisoning, gout, drugs such
as cis-platinum and others which are used in cancer chemotherapy, as well as gold and
pencillamine which are used in treatment of rheumatoid arthritis, genetic
30 predisposition, other conditions such as reflux nephritis, SLE and vasculitis and the
like.
By conserving the VIP content of the kidney in a subject with, or at risk of

developing, chronic kidney disease or an associated condition, through the use of the



well as in reducing the degree (reversal) of established fibrosis and thus
inportant in therapeutic applications. The conpositions of the present

i nvent i orwanetei4g®7usef ul for prophylactic or therapeut PCTIATRMMOII67 Of
chronic kidney disease. These are inportant findings with respect to the
range and severity of conditions, which can be treated with the
conpositions of the present invention. FEurnther, the conpositions of the
present invention nmay be used prophylacti caIIy in subjects at risk of
devel opi ng_chiaflidiisYrel HL8BPR e Rl tighRAN Al AR AR lan B RYATI ©
of subjects in the risk egory are f avli ng assocl ated con |t|ons
such as hypeilhehsiedity md]udbe&eestlomﬁﬁmomk cmdmihnonum the leed\pyroduetiah opactbatyi ng,
gout, drugs SH ch% cis- 8 ti nu(;l_]"nH nd. ot hers .vvhigﬁ are used.in capcer
chenot her apy?* B¢ Pc medigiry TeHHFtinR M piostassing ohAbORSaredueHondn cAlligesat ment
of rheunat oi ﬁ)rﬁiéh@ﬁbﬁélﬁazan&ﬁg%l'lé:geﬂ'aéﬁ‘a&&flﬁl‘1h'tl'i€‘k1dﬁé§her condi tions such as
reflux nephritis, SLE and vasculitis and the lik By conserving the VIP
content of the kirhﬁéy’emﬂplawﬂhmvéb@ desictihed morﬁalvamméwbowﬂhem‘éte@m togpone hr oni ¢
ki dney di seagﬁﬂ% 6}{1 SOCI ated condition, through the use of

t heconposi ti SISy &‘ esent invention, significant therapeutic benefits
can be achi eved. The benefits include reduction of fibrosis, reduction in
the level, production or activity EXPERIMENDAIC nediators, reduction in
progression of fibrosis, reduction in collagen formation or enhancing

col | agen degradati,on in the kidney. The invention wll now be descrl bed
nore particularly ﬂelrie‘iaieﬁ’éﬂ@ﬁg]@gi’ BH%E?HPJPHW% e §gethepsedbeddreetatlvenT AL Al |

general neth
BT AJ2005/ D68 e e e g,

reference. Exanple 1 - Am no acid sequence of VIP and VIP fragrrents All

VI P fragn€nt Example lobtaiineacid semence ofy\iPrandi Si@dragmentss pep, Australia. VI P(I
-28) - Hi s-Ser-Asp-Al a-Val - Phe- Thr - Asp- Asn- Tyr - Thr - Arg- Leu- Arg- Lys- d n-

Met - Al a- Val - AYisVIPyfaghyentd wereAbriselr frdrh ©r kpthedised By Auspep, 28)stralialyr - Tl

- Arg- Leu- Arg- Lys-d n- Met - Al a- Val - Lys- Lys- Tyr-Leu-Asn- Ser-11|e-Leu-Asn
VIP(4-12) - WiedVad)-Rhie-SthAspaga AR PRy ThiNsp X oh-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-

Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn
15 VIP (10-28) - Tyr-Thr-Arg-Leu-Arg-Lys-GIn-Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn-
Ser-lle-Leu-Asn
VIP(4-12) - Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg
VIP(4-16) - Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln
VIP(4-20) - Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-Val-
20 Lys
VIP(4-24) - Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-Val-
Lys-Lys-Tyr-Leu-Asn
VIP(6-10) - Phe-Thr-Asp-Asn-Tyr
VIP(6-12) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg
25 VIP (6-16) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln
VIP(6-20) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gin-Met-Ala-Val-Lys
VIP(6-24) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-
Tyr-Leu-Asn



VI P(4-16) - Al a-Val -Phe-Thr-Asp-Asn-Tyr-Tlir-Arg-Leu-Arg-Lys-A n VIP(4-20)
- Al a- Val - Phe-Thi - - Asp- Asn- Tyr- Thr - Arg- Leu- Ai - g- Lys-Qd n- Met - Al a- Val - Lys
VI P( 4- 24)W6© 2010/042997 PCT/AU2009/001367

Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Arg- Leu- Arg- Lys- d n- Met - Al a- Val -
Lys-Lys-Tyr-Leu-Asn VI P(6-10) - Phe-Thr-Asp-Asn-Tyr VIP(O-1 2) -

Phe- Thr - Asp- Asn-Tyr-Thr-Arg VIP (6-16) -~ 1Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-
Arg-Lys-d n VIP(6-20) -

Phe- Thr - Asp- Eﬁd}nﬁrﬁw - THffs oG VIR Wrabhbnil i frsianbrNBlndY Forydk 46 mebiEls 6f 24) -
Phe- Thr - Asr- Asn-Tyr-Thr- Arg- Leu- Arg-Lys-d n- Met - Al a- Val - Lys- Lys-

Tyr-Leu-AsnEﬁ‘anpllse 2 - Effect of VIP fragnent infusion on kidney fibrosis
in rat nodels of fibrosis. For kidney fibrosis experinents, two types of
rats were used, sParitidmyofiisbsis bypeeintentss iwetypas of (aBHRyre asetl, spomiateensyve

control W star-Kyot, t WK tai ned, f L i
il ResoubGeE e R (RN O RGRERTS Sl P GH-Rpt HRTKE) (b

spont aneoys| Y RYRRLhENEoMEAYsRERiN Adintal R@s@urae%a Paith, Wetbrnl Avstrvid, Avdhratiar
Kyoto (WKY) rats on 4.4%salt diets In each nbdel the rats were randoni sed

{/ IOPE/IG P(1 :) | - 289)P( g| Male gpopBneonglyPiypettensive(SE{R)-rat)on 22%(salt 28f, VI P(4- 24) ,
-10), 6 20) 10 Co i t 12
weeks of age™ ) ¢ he&/f%ét g\}/ﬂ%&g}é )ém%%)tp’lggse %g/‘is r(d?eéﬁff bl ogjmgfgggu?e

measur enent s and Hﬁéﬂéhlnﬁlﬁi_efﬂiéré"cs\o@@é(ﬁnd&hﬁfédt&vm(mmgw\mw -0Bp VAPV £2),
- Manuf acturer:; Durect Corporation,

i nsertion of an osnotic mnl\Pu éﬁlzet

Cupertino, CYIPHISK). BLRHZ08rY Inga Véﬁ@ﬁ"ﬂ?)cv@(ﬁé@) W@ 18y SUPE-29)  whi ch
was desi glraedvtI 6df ver vehi cl e alone (Hartman's sol ution, Baxter Health
Care Corporatio (n - (Controls) or VIP, VIP fragnent or anal ogue at a
dose of 4 pn@bﬁm@‘nmng a2 Svepkod f dgg/ thie rats m}tet‘eamhmﬂ’s'tejlto'fdiibcufﬁbhsd(pressm‘s

cont nued fo & oeks, ool Sh LTS GRS erl el ahed and ek, bl ood
the rats verg, gaassd helihass (&Egt 1 Nehtfakivte Do atYBRERn, Cupertino, Ca,
USA; Supplier: Bioscientific Gymea, NSW, Australia) which was designed to deliver
15 vehicle alone (Hartman’s solution, Baxter Health Care Corporation, USA) - (Controls)
or VIP, VIP fragment or analogue at a dose of 4 pmol/kg/min or 5 pmol/kg/min
intravenously.

The infusion was continued for 4 weeks, during which the rats were weighed

and their blood pressures measured twice weekly. At the end of the 4 week infusion
20 period, the rats were anaesthetized and their kidneys harvested.

After fixation in buffered formalin the kidneys were embedded in wax,
sectioned and stained with haematoxylin and eosin or with Masson Trichrome (Lomb
Scientific, USA).

For quantitation of interstitial fibrosis, twenty microscopic fields from each

25 kidney were digitized and the amount of fibrosis in each determined as percent surface
area using Image-Pro Plus V5.0 software (Cybernetics). The mean value for each rat
and subsequently for each infusion group was then determined.

Figures 1, 2, 3 and 4, show reductions in renal interstitial fibrosis which occurred
as a result of the infusion of VIP and various VIP fragments for 4 weeks in the SHR on

30 a2.2% salt diet.

In the representative data shown in the figures VB804e refers to VIP(4-12),
VB804c refers to VIP(4-20), VB804b refers to VIP(4-24), VB806S refers to VIP(6-10),
VB806¢ refers to VIP(6-20), and VB806b refers to VIP(6-24). Results of studies with



After fixation in buffered formalin the kidneys were enbedded i n wax,
sectioned and stained with haematoxylin and eosin or with Masson Trichrone
(Lonb Sciwotznfom299WSA) . For quantitation of interstitialPCTiAiro®i®13crwenty
m croscopic fields fromeach kidney were digitized and the anount of
fibrosis in each determ ned as percent surface area using |Inmage-Pro Plus
V5.0 software (Cybernetics). The nean vall@e for each rat and subsequently
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The i mpor angardf chBRicKidRS Misch@VRR o ve@ siaFlchAtE R thd ddvelteofi ACEdi at el y
apparent to one skilled in"the ar on reading this disclosure. Although

t u _
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a pharmaceutically effective amobunt of vasoactive intestinal peptide (VIP)
or one or nore functional VIP fragnents selected fromVIP(1 0-28),

VI P(4- 12)woNhoa2996) , VI P(4- 20), VIP(4-24), VIP(6-10), PUTRAReMAN1367

VI P(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof. 2. A
met hod of prophylactic or therapeutic treatnment of kidney failure in a
subj ect, the nmethod conprising adm ni st€el3-ng to the subject at risk of
devel opi ng kidney failure, or to a subject having kidney failure, a
conposi t i onrPRIT,A BRI RFRYENGRERRINGAIN YIGH SREI ASFOIMUOWSE vasoactive
intestinal peptide (VIP) or one or nore functional VIP fragnents sel ected
fromVIP(1 0-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10),
VI P(6-12), VI Péemeghod ofiprgmhylegic oviterapenid treptmepfradehionis kidney disease it # ons

t hereof. 3. met;hod of L.C.or.ther |.C Lk i

ot ol PR RS TE o B LR
at risk of kiénesldipasyg okicksybjddt havisg sShrofic Kidney didehjeeaicompusition kidprdsing
fibrosis, a conpositiaqn conprising a _pharnmaceutically e feﬁti ve anount of
vasoact i ve 4 Phepaaseytirallyssitachue prppmyt of vagogetivey infestigal pgpteds (0HB) onA1s Fr agnent s

sel ected fr : 4- ¢ ) 5 \WA - | 3

VI P( 6- 10) Wﬁﬁﬁﬁﬁggﬁpﬁg\%‘%s‘ Se{lﬁ%daﬁl‘%’g)ﬁpw&g 3¥§§(ﬂolrzﬂ%\élnﬁs(g ﬁ&gﬁ y
substi t ut i A8, Vié4-2dj, VIR(6-Thp VIB(ALL), HER(6+1d), "GP 6-20), MIR(G24yorcoasenvgdive
wherein the ghronic g%gn y di sease or kidney failure is associated with

ki dney fi bry8ftdutions thereolpet hod according to claim 3 or claim4, wherein the
treat meny pr evehiihcd GRS R or IRAREE HEAERASBEIRY hillr8Nsh kibj&dt,
chroni ¢ kidney disease, kidney failure and/or kidney fibrosis. 6. The

met hod of ahymethedebmprigingsdiinistesng fathe isebjectatrpsk of dayelopingslidugn fadewsus or
sequential admnistration,of one.or nore other agents agtive in the
Creatnent o M Arure oy BRdginsd JELEE, Rty ico Rl RE sl T | br osi .
7. A net hodfRbtiveaHeM AR abieeintestinal Peftidel (VIPP6r dre b Giore fildedomiodect i on
of profibrotic nediators in_a _sub [ ' or havi ng

%ect at risk of devel oping r
est abl i shedtagmsmis ssiestedsiom MIBAG,29aV IRt 2anWPEH-1R), IHBA-2Dp VERAs2)1 he
{ hod i b . . o o
phar macant | Gary CkrepPd 2 YIRERO7VIE A Rt o8 SRERRSLIGR I BRIRIR ) %o
one or noreahémofti onal VIP fragnments selected fromVIP(I O

3. A method of prophylactic or therapeutic treatment of kidney fibrosis in a subject,
the method comprising administering to the subject at risk of developing kidney fibrosis,
or to a subject having kidney fibrosis, a composition comprising a pharmaceutically
20 effective amount of vasoactive intestinal peptide (VIP) or one or more functional VIP
fragments selected from VIP(10-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24),
VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or conservative substitutions
thereof.
4. The method according to claim 1 or claim 2, wherein the chronic kidney disease or
25 kidney failure is associated with kidney fibrosis.
5.  The method according to claim 3 or claim 4, wherein the treatment prevents, slows
down or reduced the degree or intensity of chronic kidney disease, kidney failure and/or
kidney fibrosis.
6.  The method of any one of claims 1 to 5, further comprising the simultaneous or
30 sequential administration of one or more other agents active in the treatment of chronic
kidney disease, kidney failure and/or kidney fibrosis.
7. A method of reducing the levels, inhibiting or reducing the production of pro-

fibrotic mediators in a subject at risk of developing, or having established kidney



28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12),

VI P(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof. 8. A
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fromVIP(1 0-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10),

VI P(6-12), Or.: =12 1; - 24 A I i ons

t her eof . 9.‘%‘75%6%@? %X/ga\ﬂlhﬁeg %}sdgﬁg r%%?r}ékggj? ?%sé)cwﬁ%@gr%sglﬁgg%g%@g@&%ﬂﬁ%ﬁ onal

VI P f r agnenhssubicea tempbsiton dmjfrisify: 2 Bharmutdeti¢allpyffeciivBatonin of vabddctve0)

VI P(4-24), VIP(6:10),. V. 6-12), VIP(6-16), 6-20), VIP(6-.24
conger va% | \}%te%tl(iﬁgf’?&“é? idfﬁg) Ctrﬁ’él% QBfn,oré gﬁnc‘t’é‘@l W%‘ﬁgmﬁéﬁﬁﬁ]ﬁﬁ’é&@%‘l Xﬁg(lo'
t herapeuti 98§,r\ﬁ§’(m®}, Wi)(zﬁhé)?ivim@kj(}jpﬂp(ﬁza 2480 (6-10), VRGLAD! VYelighest i nal

peptide (VIP) or one or noreé functional VIPfragnents selected fromVIP(1
0-28), \A P(MIP(610), VIIR(6424)8) condeP(ative sybstitutippg thedagof. VI P(O-1 0), VI P(6-12),

VI P(6-16), VIP(,6-20), | P(6: 24 ti bst i ti h . f
use(i n t)he Sor of:%ﬁf‘leg%’fiiOélr%ﬁ”?ﬁe“%&%ﬁ?fﬁgggﬁo\égqr%ﬁ?&gqgsﬁl%g%li/&fngiﬁa&g{é?ﬁ)ﬁ’f. o
Vasoact i ve Hidlie%%ffh@al'())je&?ﬂieitﬂﬁh&d/b&ﬁz%ﬂn iBlsteiRbao I bjeanabodificragnent s

selected fromVIP(1 0-28), VIP(4-12), VIiP(4-16), VIP(4-20), VI P(4-24£6
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use prevents or s]ows down the progression of established chronic kidney
di sease, preeperTaivesulitititiongadifcathe devel opment of fibrosis or reduces the

degree of el alyJsaRele HibliRal gepghgi(\éﬁi»g%?gp@é} bR fuhOfioda MY TP HAPRYA@CE i € or

t her apeuti ¢ "t reat nent Nr oni sease, the conposition conprising
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conposi tion for the prophylacticC or therapeutic treatnment of kidney

failure, tHé. cofpsouitive dntegivabpntidngVED)phaneracmard BartignabViR&egwentanount  of
vasoactive Jntestd N 1p(10-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10),
VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof, for

use in the prophylactic or therapeutic treatment of kidney failure.

20 11. Vasoactive intestinal peptide (VIP) or one or more functional VIP fragments
selected from VIP(10-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10),
VIP(6-12), VIP(6-16), VIP(6-20), VIP(6-24) or conservative substitutions thereof, for
use in the therapeutic or prophylactic treatment of kidney fibrosis.

12. Vasoactive intestinal peptide (VIP) or one or more functional VIP fragments

25 according to any one of claims 9 to 11, wherein use prevents or slows down the
progression of established chronic kidney disease, prevents or slows down the
development of fibrosis or reduces the degree of established fibrosis.

13. A composition for the prophylactic or therapeutic treatment of chronic kidney
disease, the composition comprising a pharmaceutically effective amount of vasoactive

30 intestinal peptide (VIP) or one or more functional VIP fragments selected from VIP(10-
28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16),
VIP(6-20), VIP(6-24) or conservative substitutions thereof.



peptide (VIP) or one or nore functional VIP fragments selected fromVIP(1
0-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12),

VI P( 6- 16)woVh@29920), VI P(6-24) or conservative substi Pamiaansosdeexseof . 15.
A conposition for the prophylactic or therapeutic treatnent of kidney
fibrosis, the conmposition conprising a pharmaceutically effective anmount of
vasoactive intestinal peptide (VIP) or ohe-or nore functional VIP fragnents
selected fromVIP(1 0-28), VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24),

VI P(6-10), M. P(Rcbipositbifdi-thé prophV1RétR ordBdrapsttic(teadidnt Of kidasp eiihad, khee
substitutions thereof. 16, A conposition according to any one of clains 13
to 15, for emdnpasitionreamipsisingrn pharmprgeaticadly affecvormewntof Npipaetivedptoinal a

phar maceuti cal.l I i_er ! i 0 any one
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useful in tVePUrEAVIEi4-16], CIM(4H00); VEPEFRY, V6498, VIR(6EY VIP-08), ¥IB6-

ki dney failure, 18. A conposition _according tq any one of clains 13 to 17,
formul at éd 2@k VAR(SIH) OF FAHSEHRLING SUhsHIutions$ELe0k nous, i ntranuscul ar or

subcut i cul ajs r oyt ifon forARIRRHhY1 LR t AR oPREINGY fibtRIsMThel3 tO
18, wherei n{%'hexccg géjlﬁ??onlctr ggﬁb?eglh%be&ftﬁés%ﬂof Jeve opiong, “g% elvents’s ©
est abl i shmeadmpdsiticorcosipvistgpr pigrmssiuticalyf efictineyméingrafsawaotivekinthstiyal
di sease. peptide (VIP) or one or more functional VIP fragments selected from VIP(10-28),
VIP(4-12), VIP(4-16), VIP(4-20), VIP(4-24), VIP(6-10), VIP(6-12), VIP(6-16), VIP(6-

10 20), VIP(6-24) or conservative substitutions thereof.

16. A composition according to any one of claims 13 to 15, for administration in
combination with or in conjunction with a pharmaceutically acceptable carrier.
17. A composition according to any one of claims 13 to 16, in combination with one
or more other active agents useful in the treatment of chronic kidney disease, kidney

15 fibrosis or kidney failure.
18. A composition according to any one of claims 13 to 17, formulated for
administration by oral, intravenous, intramuscular or subcuticular routes.
19. A composition according to any one of claims 13 to 18, wherein the composition
reduces the risk of developing, prevents establishment of, or slows progression of kidney

20 fibrosis or kidney disease.



