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prophyl actic treatnent of nyocardial fibrosis or
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The impact of these admissions and the cost to the community is such that at least two
State Governments in Australia have funded programs to improve the management of
heart failure. However, these are late stage programs which, while they may curtail
admissions in patients with established severe disease, do not address underlying
mechanisms. Thus there is a substantial need to reduce or prevent admissions and
especially to prevent and/or reverse myocardial fibrosis and its progression, ultimately to
the end stage.

The pathologic basis underlying congestive cardiac failure is the development of
myocardial fibrosis. This commences as perivascular fibrosis and then extends into the
interstitium, becoming more generalised, and resulting in diastolic dysfunction and/or
eventually, overt heart failure. There have been numerous studies on humans and
animals and these have suggested various factors relevant to myocardial fibrosis,
including genetic predisposition, ischaemic heart disease, hypertension, nitric oxide

deficiency, oxidative stress, dietary salt intake and various other factors.
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nitric oxide deficiency, oxidative stress, dietary

salt intake and various other factors.ln a study of
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or head trauma. The study found that VIP had a direct positive ionotropic effect in both
the atria and the ventricles of the human heart.

In the study referred to above (Experimental Physiology (2002) 87.5, 529-546),
the experiments were conducted on hearts removed from rats treated with sodium diets.
This in vitro study found that there was a significant correlation between decreasing
myocardial VIP concentration and increasing degree of myocardial fibrosis in the heart.
This suggested that VIP depletion in the heart may play a role in the development of

fibrosis.
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devised hereafter and suitable for the intended use. As well as carriers, the
pharmaceutical composition of the invention may include other ingredients, including
dyes, preservatives, buffers and anti-oxidants, for example. The compositions of the
present invention may also include other active agents useful in the treatment of
cardiovascular conditions.

The pharmaceutical composition of the invention may take any suitable form, but
is preferably suitable for administration by intravenous, intramuscular or subcuticular
injection while active VIP fragments may be suitable for oral administration. However,
if appropriately formulated, VIP may also be administered orally. Other methods of
administration such as patches, snuffs, nasal sprays and the like will be clear to those

skilled in the art.
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pthespatid mealtmeuthf congestive cardiac failure in a subject, the method including
administering to the subject at risk of developing congestive cardiac failure, a
pharmaceutical composition according to the invention.

According to a fifth aspect the invention provides a method of reducing the levels,
inhibiting or reducing the production, of pro-fibrotic mediators in a subject, the method
including administering to the subject a composition according to the invention.

According to a sixth aspect the invention provides a method of elevating the VIP
content of the cardiac muscle in a subject with myocardial fibrosis or a related condition,

or a subject at risk of developing myocardial fibrosis or an associated condition,

including administering to the subject a composition according to the invention.
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1: Levels of myocardial fibrosis in a number of models of myocardial fibrosis
(left hand panel). Right hand panel shows difference between mean myocardial VIP
concentrations in the four models after a one hour infusion of VIP or vehicle. The
difference between the mean myocardial VIP concentration after VIP or vehicle infusion
represents a measure of VIP uptake by the myocardium. As fibrosis worsens the amount
of VIP taken up by the heart increases.

Figure 2: Myocardial fibrosis index in WKY rats after 4 weeks on a high salt diet and

either VIP or vehicle Control infusion.
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i nvention provides the use of conpositions of the

invention in the manufacture of a nedi canent for the
prophyl actic or therapeutic t r&at nent of congestive

cardiac failure. BRI EF DESCRI PTI ON OF THE FI GURES
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Figure 10: Comparison of the effects of treatment with peptides VIP(1-12), VIP(6-28)
and with complete VIP molecule on myocardial fibrosis. All peptides were given at a

dose of Spmol/kg/min for 4 weeks intravenously.
DESCRIPTION OF THE PREFERRED EMBODIMENT

It has now been found, quite surprisingly in view of the negative indications, that
VIP is useful and important as a therapeutic agent to reverse or delay onset of
myocardial fibrosis, or prevent onset of fibrosis in subjects at risk of developing
myocardial fibrosis. Thus, VIP is also useful in the treatment of congestive cardiac
failure.

The use of the pharmaceutical compositions of the invention in the treatment of

myocardial fibrosis or associated conditions represents a new class of therapeutic agent
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a ! [ [ s r )
P o bR, SR R ¥ B A ERL TRIPS VB s down
t gpglates WNiekappa Bagxprdseionpisdnstosatiordndt Hirdikg bynstabdisewt [ kappa B.
mechani sns in nyocardjal fibrosis., Wthout wishing tg .
DEUTEstr VL Lo vF e b e RHCRES Oh 44 B LHTOUG megfator, fhgigiensin I
bed.| _ ' tions of the
i vegﬁ[‘t‘r f\gﬁhﬁg@ r%%’?%t%@g "3’5{“ Ff;?/l@é(ffé}?ﬁ%@%m rently known
pr onoOe tix tekisrof deapreseat sthdios, @sd ot Wishingde be ‘Vbﬁhc{ by theery, it is

POl 81 S BriSRT bBIG S ParE e} fedfei bpBifhy ) Hbrosis and
t 18t theldepiefiond v fFHn\%f’Qﬁl@E@hﬂﬁé’@ﬁﬁﬁ@%i of adfihber of profibrotic

neur ot ransm ssi on, P al so appears to be a ngj or
noddiators thepébyt dagsingmyioeardiad irawny. ddweifeldpowing scheme represents the

down-.r equl at e ny,of th LN L in

R R A R b S
cytokines, including but not Iimted to IL2, IL12 ,

| FN-g, TNF-a and TGF-b, which are known to cause
fibrosis in both nyocardium and other tissues, are
down-regul ated by VIP. VIP al so downregul ates NF kappa
B expression, translocation and binding by stabilising
| kappa B.



Further, VIP down-regul ates the synthesis of another
fibrotic nediator, angiotensin Il (Ang Il) via
waolowsAzisgul at i on of angi ot ensi nogen synt hesi s. PAYAUR®5/000835
basis of the present studies, and not w shing to be
bound by theory, it is postulated that VIP acts as a
maj or regul ator to prevent t heSdevel opnment of fibrosis
and that the depletion of VIP may unl eash the
synthesis of a nunber of profibrotic nediators,
t her eby causi ng nyo [ {1345 The foll ow ng
schene represents tﬁ@pﬁpgmgstygﬁd i nteractions
between VIP and pro-fibrptic
medi , STnogen U Kappa B synthesis NF
kappsB inding tAng Il - >t TGF b t TNFoc S;tt hesi s
t Al dosterone T Fibrosis t Ang Il Synthesis Receptors
In the normal heart VIP is not taken up by the
nmyocardi um _ However, in acute infusionktixgies t
T Angiotensinogenhave found that upt akel appald ¢ ne
nmy o ' i "ore avid with increasing deprees of
fi b?@éﬁgﬁgﬁd esting the potential for VIPWs a
reparative agent. The present studi es have shown that
certpin VIP fragnents have bi ol ogi cal adtiNE W
simjlar to those of the whole VIP nol ecﬂth'gFal(ﬁﬁrgfk%
bettfr suited for pharmaceutical fornul aBIBEINGe to
theif smaller size, greater stabilit eas f
manWacture. Particularly useful gnent s ar:ﬁhT%*ﬁ‘_
-12) and VIP(6-28). It wll under st ood that the T
f '-nv-en-t-n-eﬁ—bsm' oRpasses within its scope oc
ggﬁ !1' anal ogues of 9'\5&1?& are based on TNF .
yﬁigﬁﬁlfwe substilSJyn(thQ$|$)$ or nNDre amino aci
of VIPw th am no acids which do QXGFter the

bi ol pgi activities. puch subgtitutions
wel '] knownN\ o those ski|jled i the ar nd woul d not
-an

requf re noreth™gn sinpleltri ror using well
est gl i shed tecsgues.¥ Henc he term"VIP" as used
in the context of "Che present invention is intendfd to

1 Aldosteroneh— DdEiyrosis pr séemt—mrentomal'sAng I
oynﬁfﬂglsaitses phar maceuti cal conpositions which Receptors

In the normal heart VIP is not taken up by the myocardium. However, in acute

infusion studies the present inventors have found that uptake of VIP by the myocardium
s is more avid with increasing degrees of fibrosis suggesting the potential for VIP as a
reparative agent.

The present studies have shown that certain VIP fragments have biological
activities similar to those of the whole VIP molecule and may be better suited for
pharmaceutical formulations due to their smaller size, greater stability and ease of

10 manufacture. Particularly useful fragments are VIP(1-12) and VIP(6-28). It will be
understood that the present invention also encompasses within its scope certain
analogues of VIP which are based on conservative substitution of one or more amino
acids of VIP with amino acids which do not alter the VIP biological activities. Such

substitutions would be well known to those skilled in the art and would not require more



include VIP and/or its active fragnents. Such
conpositions may include any type of dosage form such
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del ayed or sustained rel ease, patches, snuffs, nasa

sprays and the |like. The fornul ations may additionally

i ncl ude ot her ingredients such9as dyes, preservatives,
buffers and anti-oxi dants, for exanple. The physica

f thamsianpde oiabhrderrof usingewelh estaldisbed techniqhasy Hdnae,itbterm “VIP” as

contorlated 7e conventy oupl, RispRralLone LUBL CALUR e
f or nutyat 00 iRk ANIsACRLRAAREs PbritkiutiRal RRkposhieds which

principles and conpositions described in, for exanple,
Reniudg VdP andheitSaiton fagaeats PSueh ¢arepasiticris araydogluda gmyhtype of

st B tsablelintrbsnn aPe dcten G 88 SRR RS el cf g sustained
PYeRBES) balicA¥E B fRNn MY sphyQnt fied lice THeFfmaatibnenagaifitonally

useful "in the treatnent of cardi ovascul ar conditions.
Tinelude ather mgredienssgveh @y dyses, prgpsrratives.difisss 41d ankieoxidants, for

CONMROSi t4,0n f [ ' e :
Ao et A AR R o R Bttt ORISR
nEn6stpletel ardadnachtionhisgrepaations g cilbe foamuldted bythesakylled in
be suitably prepared far adm nistration

by . .

i the PhyEreetical formulatien fiekdrand areased on ApllgstabHshed rigpiples and
VIR ang: AGIEN | RGmhESH} |
AR, BLIBATRCLS SRS Repeial Sl Ofnd MaeRRr
| Peemadia 9% Rditica£99s; Brisiske Phasidcypaesd 2000 sidestiniyr foitosletion texts
ski|led H} ghe art. . The _pharmaceuti cal conpositions 1g)f .
C#8 TRelSe THA CoERRSI RIS 91 TS RHFReD oM PR Floinelpide other active
ga{f%){%'?fséfﬁginothe S AWleRdo Yo PisOflheStidRdbnef est abl i shed

ocardial fibrosis, as well as in reducing the degree
( r eveTlsaloptecind dsqabicysif edminigration of Hrecconipgsitionp of thamresent

i.n therapeutic ications. The c 0Sj.tions of..the

dratdie AsREr G lee ST ol SRS RAT sy Sbit dflgoute to be

t ARKiAREHEd. C ThaSdk Toitul@ons aRgBRlsiteb] ¢ predard tbRadrhinstration by

These are inportant findings with respect to the range

aintfavenpus,iintyanadscalon e subewicwlgiiigiacticim Y& andQiPsrgrpants may also

the co 1 tions, of . e ' I: EUL -

S SSRIB HOAD G GBSO be bAYSHbl Bl RUAHRA e ice. These

PpRRiyleRciré ealilystablishedpg dicse skilled kthohrtdevel opi ng

nmyocardi al fibraosis or an associated,condiiion. As an )

exanplke Rifamasuseal somposiHens ofdhe MYERRH RAVS Peent gy to be effective
! .

DB RS LR L o OB Ao

winireducagethe degree (reversal) of established fibrosis and thus important in therapeutic

5§ as well as
ers

applications. The compositions of the present invention are also useful form
prophylactic or therapeutic treatment of congestive cardiac failure. 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 in
subjects at risk of developing myocardial fibrosis or an associated condition. As an
example of subjects in the risk category are those having hypertension, diabetes,
myocarditis, ischaemic heart disease, drugs such as daunorubicin and others which are
used in cancer chemotherapy, genetic predisposition, other conditions such as Conn's

Syndrome and Phaeochromocytoma, high salt diet and the like. The term “prophylactic”



used in cancer chenotherapy, genetic predisposition,
ot her conditions such as Conn's Syndrone and
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term "prophylactic"as used in the context of the
present invention is intended jnter alia to enconpass
treatnments used to prevent or- Y ow down the

devel opnent of fibrosis in the at risk group. High
pasaped i1 tha cofitestudd]thepresanhinyiantianyis batendedantep phip by eLeIPass

tr eat nent al ready . have signs Q ar ear.f . .
P g aR e LRy g Plopfitht LGB fngpe ac risk group,
CARMA drbHioRSf $lbfsttsd Whith thag®Rigevdn pRbpHyliectionRamidnt may already
invention and in reference to nyocardial fibrosis is

i etversiimd |01f carbnkesrifadere opiechRsardipgraPYat i on, | eft

ventricul ar .h f PR [ i tJ . .

v el el BB, 2510 BB presnt imveion
dysf i Refetedbe N6lyc@Rdialsiibrusis andhdal tanbompassf withmitiliatitation, left

nyocardial fibrosis may be_an underlying pathol o .
Trtzadadiyaed@phy asielislysipcton @X%&qdﬁtﬁegﬁequ%%@, left
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SI's Or associated condition, thifough the use o

t tiseasempokiat dmhstenfind the lipe.esent i nventi on si gnifi cant

t herapeutic.benefjts can achi.eved i.ncl udjn . .
FeducB Sl i M Rorepal ad Y FishE oSkt with, or atrisk of
PHEQRHDI AL thydtardfdl Bk RlasddeRtdd dohaition, INEslighltee Gse of the
reduction i'n progression of fibrosis, reduction in _
colrhpmeons of thetrressnoinveivasignificaobiheragevticleayefitsran a achieved

in e cardiac cle. The.inventij i | L

el TisdROPa oFPReBu BRI 18R, Mool Wity of pro-
NABotiT M dd@ore xRt 8. in progEdskivNT Abrdsisargduetich in collagen formation
Prelimnary studies . In prelininary studies a series

ofr epbanang pellpgee Aegragation i ecapiidcembid conducted in

ani . t he. hi .

o TG G5, ORI R SRR o
heaitingf gxampldse pl asma of the treated animals. Further
prelimnary experinments have been conducted on a

nunber of ani mal nodels, ' ass a range of
fibrous tissue repl acemrﬁ%ﬂmg@rom mldto

Example 1 — Preliminary studies.

In preliminary studies a series of acute infusion experiments have been conducted
in animal models. These showed that the higher the level of fibrosis, the greater the
uptake of VIP by the heart from the plasma of the treated animals.

Further preliminary experiments have been conducted on a number of animal
models, which encompass a range of fibrous tissue replacement, varying from mild to
moderate to severe. The experiments on the animal models encompassed a variety of
aetiologies (alone and in combination) and a range of levels of induced fibrosis.

For these experiments two types of rats were used, spontaneously hypertensive rats
(SHR) and normotensive control Wistar-Kyoto rats (WKY). The WKY rats were given:
1) low salt diet, 2) high salt diet, or 3) L-NAME (w-monomethyl-nitro - L-
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fibrosis. For these experinents two types of rats were
used, spontaneously hypertensive rats (SHR) and

nor not ensi ve control W st ar-Ky]o‘t'o rats (VKY). The VKY
rats were given: 1) low salt diet, 2) high salt diet,
Wgﬁ)nﬂaﬂ@@/@W)@mngh bajt dief. Fhe SHR aatg wetragiyen low or high salt

008 0L SR AR b ST BB e wicy

'ﬁfé@itﬁ’@tré;ﬁ‘oi@t&k&ﬂddﬁcé&ﬂﬁﬁeté&l sease was al so studied in
he WKY rate with streptozotocin induced diabetes. In

eac h Itnreaeh freaiment gropp. rata e ToRRnEomiad imy Hear yahicle mfsion (n =24
y\}ghl & I B Ig(())l.g (ﬁﬁehf s?gpr was atﬂﬁlrﬁ %8@1% /(l%t Jun&I Burpp at a rate of

rﬁttﬁnﬁfl/kﬁ/-da nnol / kg/ day. After four vveeks the rats
wer e anaest%etised and the hearts were harvest ed.

My oc ah fierfiousveeksothe safs erg aassthgiisedpad tediearts wersrhsgyested.

. u . .
S BRR RNy B ichs B Rl FRORKRIEEhffart R Significant
MyQavanenlt whas foundiis thaidaxs vithe siegted fats anthht/the avyercaidial fibrosis
the treated rat corrpar dto (&Jhe contro
ESRFIES B 201 CER BB VBT IRPUTFHPLE PO 5kt ool graups.
Concentrations Fourteen week old VWY rats were
f@éx%lk sed Rt bW RlrtsisH &f MyBc2ERIVIP (BhemmMbA e
S aret (2.29%, high salt diet (4.49% or high salt
di et plus L-NAME (| Org/ kg/ day) in the drinki n% wat er
for 4 Teewtesn (weel old WiKeY pats wetegamdomisyd toHewsaly dist (-9@8%),

R B 22 S AP O e 9

eaohigvlky@iyl) Qnthe @kinRihgtvier faf 5 woekS(nF-26 Gaﬂpa@oﬁp) On the day of
vehi cl e control (Haemaccell, Aventis) or VIP

(thogKRATITRYY HhaTpts; Wire anasuthetised snd vERRHS aad agarizloppaylegminserted.
r ﬂ“t cf()jneol? %F%‘t g 1ﬂbr ﬁ Q?o%r the r#EHEre Hﬁﬁ(ﬁbrﬁﬁéd’ g)ssteﬁ%le control

ncen IOﬂS were neasure

n@l—(&éﬁfadd:e’il Afviehtig) SérsV U@ Opnd it g#thin) Thiasidn fibesrertmar at an infusion rate
bet ween t he nean myocardj al, VEP concentr%k&(iﬂs after

Vet 81 TrelgRiny: ofhei hertis Wets then haniesied, ryvogtrd ﬁ?%‘l?étfﬁ ns were
tﬁga e tnd ?dc?r(ﬁélfﬁb%s‘?@ Wased ound to increase as
the

egree o rosis | reased (see Figure 1).
Exanpl Ehadifferdnté bettveed theffeanmhymiantial lPfdopcaiasiongafter VIP or

SR ton pBersuran P O SR AR RS Ritnee ap found o

increase as the degree of ﬁbr051s increased (see Figure 1).

Example 3. — Effect of VIP infusion on fibrosis in animal models of fibrosis

Three animal models of myocardial fibrosis were used (animals obtained from
Australian Animal Resources, Perth, Western Australia, Australia)
1) WKY rat fed a high salt diet
i) WKY rat fed a high salt diet and given L-NAME (®-monomethyl-nitro-L-
arginine, Sigma Chemical Co.) 10 mg/kg/day in the drinking water
iii) WKY rats with diabetes induced by streptozotocin injection 60 mg/kg
In each model the rats were randomised to VIP (H-His-Ser-Asp-Ala-Val-Phe-
Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn-Ser-



Australian Ani nal Resources, Perth, Western Australia,
Australia) i) WKY rat fed a high salt diet ii) VWY rat
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(w nmononet hyl - ni tro-Largi nine, Sigma Chem cal Co.) 10

ng/ kg/day in the drinking water_ iii) VWKY rats with

di abetes i nduced by streptozot Bein i nj ecti on 60 ny/ kg

In each nodel the rats were random sed to VEP

( He-Hes-ASarNHADbtaM ed-frovaAuRpep,; ATistralixg pr vehicle control (Haemaccel,

T Th Leu- Ar d n-
RV ingiiag Yo ot S et bty Or ot exprnsnse o)
f PRI QDR EAP WA Stgradk@mr vehicle control (Haemaccel,
Aventis) infusion for 4 weeks via Al zet m ni punp

( n=6- Slnsmedelenped inbhwark gldoWi)Y rarwe@@@énmncw Pn {iggh sslt diet or

VR T e AN Rl kiR Sl off {2 Binipumy

Po $n flasi BYEV TP bleVenmel eARNd wepley tat rat@mm&ésmdnsed ahthe hearts
Al zet m nipunp for infusion of VIP or vehicle. After 4

weaskestadh é\dmasdlexleYB’ amaryecaetisl Sbgosinweteriapdateds
har Ves{ rﬂo%éw ?) %: nl\_(écP 3(9\99{1 Q%%@z’o‘#éc% 661{118@(%% ¥4 Webks of age.

quant i

SARePE azelksabié ﬂlaﬁai@{al@gwéﬁa rarllonglidso MIP &h@fasmﬂﬁirﬁnolﬂ(g/mm) Or 1o
weeks the di abetic rats vvere random sed to VIP

i weaimeen 15K adrynisicrad asabevs- Pieh dwher Ayyeskadhe rats were
agmeahéﬁsgﬁﬁﬂdﬂx%}ﬁgﬂyﬁarvéft d‘ja[ aﬁotéﬁrther 4 weeks the

rats were anaestheti sed earts harvested as
aboveMybyardiat ViRtondemtratmms end mybcaydial Ao sisywoareaquingitiated.

F ad oF WAL RS by YU RS AR G sge Davis RE.
S??élfe 8. %’Iacd’gﬁﬂqqﬂ?l & DatgafK Q9990 )5 1R-effed B2 h hTél?sodlum diet on

hi gh sodi um d| et on the netabolismand
sﬂlclrmmhmﬂnsmfandawanm ofevasorctise intestinplgyepiidein the rabbit. J. Physiol.

AR 23 pieehRt Yadrd G iehp it B R & Miderplg .. 1999)
Ef:freqs sf BAddp8 Obi 128 cR4delonlp I rRL kaless 0 cdcasti@ioas o f

ti ssue concentrations of vasoactive intestinal peptlde

Crdsaactiggiinteg@mabpeptigy Clin. Sqingd: eGP k). of hawjagaes ofirayocardial fibrosis

fib t

e LR 8 B o R R BORRYE G Mg 0 vone sLC
( &002gaERA Iaom;szaxnydn@bcérdhr ﬁsﬂoslsmamamd ah&loﬂepidnbn of

depl et1 on of vasoactive intestinal

ot pIcHiRLIGE T o5eea Erahyel Spisags 4y oG, Hodge G
g g‘% IIRg %?%gég‘@&&ég%’d” W?&%&i‘éﬁhp\éhﬁ n%;b@al@l'ﬁ Gl Sinduced by

mtrlc oxide synthase inhibition in the rat Acta Physiol. Scand. 179:353-360. Ye VZC,
Hodge G, Yong JLC & Duggan KA (2004) Vasopeptidase inhibition reverses
myocardial VIP depletion and decreases myocardial fibrosis in salt sensitive
hypertension Europ. J. Pharmacol. 485:235-242).

A significant improvement was found in the hearts of the treated rats in that the
myocardial fibrosis index was significantly lower in the treated rats compared to the

control groups (Figures 2 and 3).
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nmyocardi al VIP depl etion and decreases myocardi al
fibrosis in salt sensitive hypertension Europ. J.

Phar macol . 485: 235-242). A siglfﬁfi cant inprovenent was
found in the hearts of the treated rats in that the

nEcaayldidal Effedio6 ¥R ticattesnt ommystadial ViR nontgntl andesegression of
the treated alﬁgpﬂared to the control groups
(Rb_r@@,s_é%_l_ammLmo g SO8E-4 - Effect of VIP treatnent

on nyocardi al. Vi P content and regression of fibrosj

in ani hadetspriae yhgther VIR infision qayisgdiregrsssiqa O\ﬁﬁ@tsﬂ%& h?[ppis as well
| 1Y Sl AR RS POF BRSLORyOLroBid 5t defled WBlcGRt e

as prevented progressio rosis t gr oups
of) st uthiedsgnee pEmyecdrdialrBbrosis in hetrehegk Blewedk oy G KYdiatsl was

fibrosis in nt at d14 ek.old V\KYr
conpar @Hn%r? t{\&%‘g@ 19SiHngS; weekp éw:rﬂts&ﬁar4weeks
VKY 1 afy ﬁéﬁt%ﬂf‘a ﬂfgﬁ&%mh&%% NEéh y&ntdietapl{iu EJNWE(1@thng/day)

or a high salt diet Kg/ day) and
ei t herand d?théﬁlvfm)(ﬂpkrgq'l/ﬂ:gm)mbor @mmot mlfumcm (;s¢ Brguteseleand 5)

Fj. lrJIr ?ﬁ?{é@i‘a&%% tx'g])ewiag %N%geg%%tghaecf q‘?ﬁg% %e&(% 8¥ age And the degree of

”y ocar fiygéardiaP FiBfdss WS [efth WMat th WIS rdt§wWEK Haathad
whi ch had had di abetes induced by streptozotocin

i nj ectd@bﬁtqmdgqe@)y streptpgotpeiakajectim (6Pmg/kge ak k4 weeks. After 8

?ISS?ne)It e a%t f g\{%rrgtgtrvge@ (r)a'Hdgl%gseﬁ (t)o V&f{ﬂﬁél?%ﬁ{ﬂnqlfklg/mln) via

a furt h&ret Aauwgekp of € Gredth@Hr ﬁr G)fuxﬂs?e& ulvigekar(eeskigue 6)n
Figures 4 to 6. The data clearly show regression of

rryocardlal fibrosis in the thre delsfolovvln P
| nf USI Besultyaie IPRBat Feverd dudhe desieeh ahey r?%gssm

dlgf ﬁl??ogﬁ I"E he t gﬁ{od@ﬁ tGiov i g'Vﬂ’ ihf8kidheqnt ﬁla%@ﬂlé rat model

pressure regression of
f ddmnmtratesrﬂye slame dtmaort of ¥R 1lnearmo@1| wdti¢hoin nphretaséd mgelt intake or

for i gn or enhancenent of jts.degradation. Although .

eh BlatParows BB BetirgionfRSAeY Bl kRIS in

a&illa?@a fotrHﬁtn'SI?&r Ehah el ofMYOERELHaftbn.f ARROSISnIt Svishing to be
y to be due to the action of collagenases, whic

pb(ayldd)ymymartmutao hieghamsm o§ avtioni b regvbssiur afireyncantial fibrosis is
ar n the ahove an
KT S uep Mo af Fiebish Sy Sy EhTEh ofRLEh Fesorpion.
fibr Oshﬁaﬁi?@fnémto&lh@o@irdﬁ% egeaaws WP h {(te®ove animal models shows a
clear association between the degree of fibrosis and uptake of exogenous VIP (see

Figures 7A and 7B)

Example 5 - Effect of VIP Fragments on Myocardial Fibrosis

To determine whether smaller VIP related peptides had any of the biological
activities of the complete VIP molecule, particularly in reducing myocardial fibrosis, the
degree of myocardial fibrosis after treatment with VIP(1-12) at 5Spmol/kg/min and VIP
(6-28) at Spmol/kg/min for 4 weeks via Alzet minipump was compared with the
complete VIP (Spmol/kg/min) and vehicle control. The VIP fragments were purchased
from Auspep (Melbourne, Australia).
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activities of the conplete VIP nol ecule, particularly

in reducing nyocardial fibrosis, the degree of

myocardi al fibrosis after trethEnt with VEP(I -12) at
5pnol / kg/ mn and VIP (6-28) at 5pnol/kg/mn for 4
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fragment (s) thereof, optionally in conmbination with a
pharmaceutically acceptable carrier. 2. A conposition
according to claim1l, whereim e active fragnment is
VIP (1-12) and/or VIP (6-28). 3. A conposition
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6. A method according to claim 5, wherein the subject at risk of developing
myocardial fibrosis or an associated condition is a subject having hypertension,
diabetes, myocarditis, ischaemic heart disease, drugs such as daunorubicin and
others which are used in cancer chemotherapy, genetic predisposition, other
conditions such as Conn's Syndrome and Phaeochromocytoma or a high salt diet.

7. A method according to claim 5 or claim 6, wherein the prophylactic treatment
prevents development of fibrosis.

8. A method according to claim 5 or claim 6, wherein the prophylactic treatment
slows the progression of fibrosis.

9.  The invention further provides a method of prophylactic or therapeutic treatment
of congestive cardiac failure in a subject, the method including administering to
the subject at risk of developing congestive cardiac failure, a composition

according to any one of claims 1 to 3.



the subject at risk of devel opi ng congestive cardi ac
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of a gReanRAtdidoRilike t herapeutic or prophylactic

treatnment of nyocardial fibrosis or an associated
cbhdi Aimethod according to any one of claims 4 to 12, wherein the compositions

according to any one of claims 1 to 3 are administered in conjunction with at least
one other therapeutic agent for the prophylactic or therapeutic treatment of
myocardial fibrosis or related condition.

15. Use of VIP and/or active fragment thereof in the manufacture of a medicament for
the therapeutic or prophylactic treatment of myocardial fibrosis or an associated

condition.



