"Conpositions and nmethods for treatnent of aortic fibrosis" TECHNI CAL FlI ELD
This invention relates to conpositions and nethods for therapeutic or
prophyl acwoeotwaatsaent of aortic fibrosis. In particul apcriiwoioneedti on
concerns conpositions conprising VIP or certain active fragnents of VIP and
their use in the treatnment of aortic fibrosis. BACKGROUND Any di scussi on of
the prior art throughout the specificatidn should in no way be consi dered
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structural changes in the major blood vessel, the aorta, which reduce

conpl i ance aoiticthugsis: educe the ability of the aorta to relax and absorb the
systolic pressure wave as well as to undergo elastic recoil during cardiac
filling or diastole can explain thi$ ?ﬂﬂﬂgﬂﬁﬂ@ﬁ' Loss of elastic fibres and
their replacenment by collagen as well as dirsruption of the snmooth nuscle
fibres by increased amounts of collagen and fibrous tissue result in a
decrease in el astngidis¢ussich efahpprianaethroibset tah gpegdRaiion tHualdiardol waynsd |
cause rigidity which in turn results in a reflectance wave in response to
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to augmept gggﬂaq&BQﬁhggﬂp&@@&ﬁLsystoIic bl ood pressure. The increased
rigidity al So prevents~elastic recoil during cardiac filling, attenuates

the capacity of tTheincakowt aff amditions such as stroke and dementia are more closely related

to the level of systolic blood pressure than diastolic blood pressure. Elevations in
systolic blood pressure have been thought to occur as a consequence of decreased
production of the intrinsic vasodilator endothelial derived relaxing factor (EDRF) or

15 nitric oxide (NO) resulting in increased vascular tone or vasoconstriction. This explains
increases in systolic blood pressure but does not explain the falling diastolic blood
pressure and the widened pulse pressure that are associated with increased
cardiovascular risk. Only structural changes in the major blood vessel, the aorta, which
reduce compliance and thus reduce the ability of the aorta to relax and absorb the

20 systolic pressure wave as well as to undergo elastic recoil during cardiac filling or
diastole can explain this phenomenon. Loss of elastic fibres and their replacement by
collagen as well as disruption of the smooth muscle fibres by increased amounts of
collagen and fibrous tissue result in a decrease in elasticity and compliance. These
changes in the aortic wall cause rigidity which in turn results in a reflectance wave in

25 response to the pressure wave of cardiac systole. The effect of the reflectance wave is to
augment and further increase systolic blood pressure. The increased rigidity also
prevents elastic recoil during cardiac filling, attenuates the capacity of the vasculature to
maintain blood pressure in diastole, and results in a lower diastolic pressure. The
difference between systolic and diastolic pressures is termed the pulse pressure. A

30 widened pulse pressure (>90mmHg) denotes high absolute risk for cardiovascular events

such as stroke.



mai ntai n bl ood pressure in diastole, and results in a |ower diastolic
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SUMVARY OF THE INVENT The vention i s conce h VIP and/ or
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conposi ti ongy@fovhifiReeSRNMuchRAVebion have the ability to prevent the

devel opment, or reverse established fibrosis in the aorta and thus can be
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first aspect, the |nvent| V|des a conposition for the prophylactic or
therapeuﬁl ??é%?kgﬁp Bfto %6 %F@'flbr05|s t he conposition conprising a
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(SEQ ID No. 1) or one or nore functional VIP fragnents selected from SEQ | D
No. 2, SEQ Hp digndvantagsof Ip mr agf; orge@revidapusobul afEmafive.No. 6, SEQ | D No.
7, SEQID No. 8, SEQID No. 9, SEQID No. 10, SEQID No. 11, SEQ ID No. 12,

SEQ ID No. 13, SEQ ID No. l4guRFAR F THiE IVEREROY No. 16.

The present invention is concerned with VIP and/or VIP fragments and their use in
15  the treatment of aortic fibrosis. The compositions of the present invention have the
ability to prevent the development, or reverse established fibrosis in the aorta and thus
can be used for therapeutic as well as prophylactic treatment.
According to a first aspect, the invention provides a composition for the prophylactic
or therapeutic treatment of aortic fibrosis, the composition comprising a pharmaceutically
20 effective amount of vasoactive intestinal peptide (VIP) (SEQ ID No. 1) or one or more
functional VIP fragments selected from SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ
ID No. 5, SEQ ID No. 6, SEQ ID No. 7, SEQ ID No. §, SEQ ID No. 9, SEQ ID No. 10,
SEQ ID No. 11, SEQ ID No.12, SEQ ID No. 13, SEQ ID No. 14, SEQ ID No. 15, or SEQ
ID No. 16.
25 Preferably, compositions according to the present invention are administered in
conjunction with a pharmaceutically acceptable carrier, which may be any of those
known in the art or 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. They may
30 preferably be administered in conjunction with one or more other active agents useful in
the treatment of aortic fibrosis or heart conditions. They may, for preference, be

formulated for administration by oral, intravenous, intramuscular or subcuticular routes.



Preferably, conpositions according to the present invention are

adm nistered in conjunction with a pharmaceutically acceptable carrier,

whi ch maywbeosny18 t hose known in the art or devised heceafterommsdt
suitable for the intended use. As well as carriers, the pharmaceuti cal
conposition of the invention may include other ingredients, including dyes,
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treat nen q@ BIC Jé ‘m5§5 in a subject, the nmethod conprising
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effective anount of vasoactive intestinal peptide (VMIP) (SEQ ID No. 1) or
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prophylactic treatnent it be understood that_ such a treatnent would

benefit Subperiids (YA} PER Ié? N9 W oA 8 Jrorg fuagtigiral YL Slagmey selesied rom
fibrosis. ASE®D No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6, SEQ ID

No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, SEQ ID No.12,
SEQ ID No. 13, SEQ ID No. 14, SEQ ID No. 15, or SEQ ID No. 16.
With respect to prophylactic treatment it will be understood that such a treatment
20 would benefit subjects particularly who are at risk of developing aortic fibrosis. As an
example of subjects in the risk category are those having associated conditions such as
atherosclerosis, hypertension, chronic kidney disease, chronic vitamin D intoxication,
vasculitis, diabetes, hypothyroidism, hyperlipidaemia, isolated systolic hypertension,
stroke, heart failure, myocardial infarction, end stage kidney failure, and aortic
25 aneurysm.

Preferably, the prophylactic treatment is used to prevent or slow down the
development of fibrosis in a subject. The treatment may also be used to prevent or slow
down progression of established aortic fibrosis, or alternatively, to reduce the degree of
established fibrosis.

30 Preferably, the method further comprises administration of one or more other
active agents useful in the treatment of aortic fibrosis.

It will be apparent to one skilled in the art that the pattern of use of the

compositions of the invention may need to be altered for optimum effect. It may be



exanpl e of subjects in the risk category are those having associ at ed
condi tions such as atherosclerosis, hypertension, chronic kidney disease,
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the?apeutic treatment of aortic fibrosis.

15 Preferably, the use is to prevent or slow down progression of established aortic
fibrosis. Alternatively, the use is to prevent or slow down the development of fibrosis in
a subject or an at risk group. Also preferably, the use is to reduce the degree of
established fibrosis.

Preferably, the use further comprises administration of one or more other active

20 agents useful in the treatment of aortic fibrosis.

According to a fourth aspect, the invention provides use of vasoactive intestinal
peptide (VIP) (SEQ ID No. 1) or one or more functional VIP fragments selected from
SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6, SEQ ID
No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, SEQ ID No.12,

25  SEQID No. 13, SEQ ID No. 14, SEQ ID No. 15, SEQ ID No. 16 in the manufacture of
a medicament for the prophylactic or therapeutic treatment of aortic fibrosis.

The term “prophylactic” as used in the context of the present invention is intended
inter alia to encompass treatments used to prevent or slow down the development of
aortic fibrosis in the at risk group. High proportion of subjects that may be given

30 prophylactic treatment may already have signs of aortic fibrosis or heart disease.

According to a fifth aspect, the invention provides a method of reducing collagen

formation or enhancing collagen degradation in the aorta of a subject, the method

comprising administering to the subject a composition comprising a pharmaceutically



fibrosis. Alternatively, the use is to prevent or slow down the devel opnent
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or nore functional VIP fragnents selected from SEQ ID No. 2, SEQ ID No. 3,
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BRI EF DESCRFRUrEN SHowkite EHifé8URES weeks treatment with VIP and various VIP fragments at

15 Spmol/kg/min in the SHR on fibrosis within the aortic wall. * p<0.005, ** p<0.0005 vs

Control infusion.

Figure 3: Shows the effect of 4 weeks treatment with various VIP fragments at
Spmol/kg/min in the SHR on fibrosis within the aortic wall. * p<0.025, ** p<(0.01, ***
20 p<0.005 and **** p<0.001 vs Control infusion.

Figure 4: Shows the effect of 4 weeks treatment with various VIP fragments at

Spmol/kg/min in the SHR on fibrosis within the aortic wall.

25 DESCRIPTION OF THE PREFERRED EMBODIMENT
It has now been found that the VIP molecule as a whole, acts to prevent, reduce or
reverse aortic fibrosis. Further, in view of the well accepted views held in this field, it
has surprisingly been found that VIP fragments lacking amino acids and motifs thought
to be important for their function are nevertheless useful therapeutic agents that reverse
30 ordelay the onset of aortic fibrosis, or prevent onset of fibrosis in subjects at risk of

developing heart disease. Particularly useful VIP fragments can be selected from, but

not limited to, VIP(4-12), VIP(4-16), VIP (4-10), VIP (4-20), VIP (4-24), VIP (10-28),



Figure 1: Aortic fibrosis in rats after 4 weeks infusion of vehicle control
or peptide at 5pnol/kg/mn. Figure 2: Shows the effect of 4 weeks treatnent
with VI P wodowanimas VIP fragnments at 5pnol/kg/ mn in tireT@HRommwobiobr osi s
within the aortic wall. * p<0.005, ** p<0.0005 vs Control infusion. Figure
3: Shows the effect of 4 weeks treatnent with various VIP fragnments at
S5pnol /kg/mn in the SHR on fibrosis wi thih the aortic wall. * p<0. 025, **

p<0. 01, *** p<0.005 and **** p<0.001 vs Control infusion. Figure 4. Shows
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(6-10), VIPBcIR)osisvl P (6-16), VIP (6-20), VIP (6-24), and VIP (6-28). The
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suited for therapeutic applications due to smaller size and hence increased stability and

15 ease of manufacture.

It will be understood that the present invention also encompasses within its scope
certain analogues of the VIP fragments, which are based on conservative substitutions of
one or more amino acids of the VIP fragments, with amino acids which do not alter the
biological activities of the VIP fragments. Such substitutions would be well known to

20 those skilled in the art and 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.

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

25 mammalian species are also contemplated and encompassed by the present 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 sustained
release, patches, snuffs, nasal sprays and the like. The formulations may additionally

30 include other ingredients such as dyes, preservatives, buffers and anti-oxidants, for
example. The physical form and content of the pharmaceutical formulations
contemplated are conventional preparations that can be formulated by those skilled in

the pharmaceutical formulation field and are based on well established principles and



of fibrosis, and that the depletion of VIP may unl eash the synthesis of a
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active agents useful in the treatnment of aortic fibrosis. The route and

frequencl oPTORANIRATISET HeRBHISTIRHRETE ShPYEF {iPEIE- dhephare pnpagHit findings

with respect to the range and severity of conditions, which can be treated with the
compositions of the present invention.
The compositions of the present invention may be used prophylactically in
subjects at risk of developing aortic fibrosis. As an example of subjects in the risk
20 category are those having associated conditions such as atherosclerosis, hypertension,
chronic kidney disease, chronic vitamin D intoxication, vasculitis, diabetes,
hypothyroidism, hyperlipidaemia, isolated systolic hypertension, stroke, heart failure,
myocardial infarction, end stage kidney failure, aortic aneurysm and the like.
By conserving the VIP content of the aorta in a subject with, or at risk of
25 developing aortic fibrosis, through the use of the compositions of the present invention,
significant therapeutic benefits can be achieved including reduction of fibrosis, reduction
in the level, production or activity of pro-fibrotic mediators, reduction in progression of
fibrosis, reduction in collagen formation or enhancing collagen degradation in the aorta.
The invention will now be described more particularly with reference to non-

30 limiting examples.



invention wll depend on the treatnent requirenents and the nature of the
nol ecul e to be adm ni stered. Thus the formul ati ons nay be suitably prepared
for adm nvetoawiiorssby i ntravenous, intranuscul ar or subeutriAuzbavood3djiect i on.
VI P and/or VIP fragnents may al so be suitable for nucosal adm nistration
such as oral, sublingual, nasal and the |jke. These paraneters are easily
establi shed by those skilled in the art. SThe phar maceuti cal conpositions of
the invention have been shown to be effective in preventing or slow ng down
progression of aortic fibrosis, asEMBREMENTAleducing the degree
(reversal) of established fibrosis and thus are inportant in therapeutic

applications. Th L % : i I.QR. .ar: tefore
useful for proph%f%%%?%fg%Hgﬁgwg gﬁ?ﬁﬁﬂéﬁggﬁﬁﬁ%P&%nggg%géﬁg%%ﬁggis. These
are i nport aRCTATAOTYIGO083E hinc@ppacid it its chigretyalig@n dpdefeawee.i ty of
conditions, which can be treated with the conpositions of the present

i nvention. The conpositions of the ent invention may be used
prophyl act i éWPQkﬁE" P%E?QSQPK??%ﬁ?iﬁﬁ Qﬁﬁﬂﬁ%ﬁ&ngbrtic fibrosis. As an
exanpl e of su&%ﬁcts in the risk category are thogse havingrassociated

C

condi ti os SEENTARNOdt NEPDsE etBEPer- ARy pe-tVahEheod hr-dnpdiine W ey edidease,
chronic vita —'lyp—.(!'rlﬂll\%‘t'—zgﬂ!Vﬁ&gis;—’[%%ﬁ]‘yr'—ﬂéusf\sth@Ibﬁé—Eéu—kAg}{pOt hyroi di sm

hyper | i pi daenta,; isol ated syst pertension, stro heart failure,
nyocar di al SHEaltNDanVIe@dl St dde Vial-ttheyThf-aispuksa; Tyaertri Arganeur ysm and t he

i ke. By co rvi t P _co t of the aorta jn ubj ect, wi.th, or at

ri sk of devgﬁg¥¥%gg§bpﬁEzqﬁ?%T%%?Q@JﬁﬁfquﬁﬂTﬁgyagﬁTg? #etoHBdesti8ns of
the present skvigNkbanvIs (MY KROVatMRIARSAL)-8sReefits can be achi eved

i ncluding reduction of fibrosis, reduction in the'level, production or

act i vi t yloof SpRILF NoSoMlk (480 ahbr¥al-Fhedliut AsmAsm Tpr-dir-dssilow Aog-lfyisKrlosi s,
reduction iﬂﬁ%pllggﬁ_ formati on or enhancing col |l agen degradation in the
aorta. The i éﬂ?"o |1 now be described nore particularly with reference

to nonlim t SpQ EXKOW: ¥3P EXPER! AﬁWA@h%LThrg@s;gﬁAa{-T rheded ogi-Aa8d ysaGlAni ques
have been described in detail in PCT/AU2005/000835, incorporated inits
entirety heMtmipyaldysdendear-Leu-Asn

SEQ ID No 7: VIP (10-28) - Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-
15 Leu-Asn-Ser-Ile-Leu-Asn
SEQ ID No 8: VIP (16-20) - Gln-Met-Ala-Val-Lys
SEQ ID No 9: VIP (16-24) - GIn-Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn
SEQ ID No 10: VIP (16-28) - Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn
SEQ ID No 11: VIP (6-10) - Phe-Thr-Asp-Asn-Tyr
20  SEQ ID No 12: VIP (6-12) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg
SEQ ID No 13: VIP (6-16) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln
SEQ ID No 14: VIP (6-20) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-
Ala-Val-Lys
SEQ ID No 15: VIP (6-24) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-
25 Ala-Val-Lys-Lys-Tyr-Leu-Asn
SEQ ID No 16: VIP (6-28) - Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-
Ala-Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn

Example 2 — Effect of VIP fragment infusion on aortic fibrosis in rat models of fibrosis.

Two animal models of aortic fibrosis were used (animals obtained from Australian
30 Animal Resources, Perth, Western Australia, Australia)

1) Male SHR rats on 2.2% salt diet



Exanple 1 - Am no acid sequence of VIP and VIP fragnents. SEQ ID No 1:

VIP(l -28) - His-Ser-Asp-Al a-Val - Phe- Thr- Asp- Asn- Tyr- Thr - Ar g- Leu-

Ar g- Lys- Gvo-2bvrifisa- Val - Lys- Lys- Tyr - Leu- Asn- Ser - | | e- LeuPBIAUSEQ/00839No 2:

VI P(4-12) - Al a-Val - Phe- Thr-Asp-Asn-Tyr-Thr-Arg SEQ ID No 3: VIP (4-16) -

Al a- Val - Phe- Thr - Asp- Asn- Tyr- Thr- Arg- Leu- Arg-Lys-G@n SEQ ID No 4: VIP (4-10)
- AIa-VaI-Phe-Thr-Asp Asn-Tyr SEQID No 5. VIP (4-20) -

Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Arq Leu- Arg-Lys-A n- Met-Al a-Val -Lys SEQ I D
No 6: VIP (4)24) MalWVaawphé%ﬁaw@stSAsn Tyr-Thr - Ar g- Leu- Ar g- Lys- @ n-

%‘f,_?'hf_ X?lghjfé RISl W g fn gdsbiPrd JPuliz g%ﬁ’l%ﬁhm 16), VIP (4-10),

Leu- Asn- Ser VIIP@A IZG)J VABIQ43EQVID(M28) V\I'Pl?l(ﬁ 16} X/QP (}6 @1)”IV|I/E1(}6‘\QS)- vap (d-ys SEQ
ID No 9: VIP s-L QID No 10:
P (16 28) 105 SR CAmeh ATRIGA0L 0L 6oon i ol et aBE e AL Doske 829 1 No

]|5 ﬁe ¥|f1rp £ ps JJQA%Hl_ed 51?)%1'_ ) R@%B&é@%& %ﬁlg%aﬁgzguéd\%h’%b (Vgg {ra%np RntsQret@dissolved in

Phe- Thr - As pHasmamsrsolthion Apigsubegrudnigafugen GudicSEQ | D No 14: VI P (6-20) -

Phe- Thr - As n-Tyr-Thr - Ar g- Leu- Ar t No 15:
WP (6. 24y Copmentine hdp ek Syicendl S y St sy &t cokBlo o A

Al a- Val - Lys ey SirdMénth Skt ﬁﬁﬂh%@rlﬁv%ksl@hey{h%n ﬁlﬁd@f&/):nt‘ operative insertion of an
Phe- Thr - Asp- Asn- Tyr- Thr- Arg- Leu- Arg-Lys-Qd

Al a- Val - LysotipgticTipinipeup Ashe@Sahidh ‘eas_@aLgAsdn tOEd@ln’ptl echicle alphé¢ éldartrozin VI P
modal s ot aoh el et PRy BN s LRl by r o REDT b MhoRRRuGn SRR ™
Ani mal Resouf sgfel/iBgnihint\esiboasp. Australia, Australia)

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 period,
the rats were anaesthetized and their aortas harvested.

15 After fixation in buffered formalin, the aortas were embedded in wax, sectioned
and stained with haematoxylin and eosin or with Masson Trichrome (I.omb Scientific).

For quantitation of aortic fibrosis, twenty fields from each aorta were digitized
and the amount of fibrosis in each determined as percent surface area using Image-Pro
Plus V5.0 software. The mean value for each rat and subsequently for each infusion

20  group was then determined.
Figures 1 to 4 show reductions in aortic fibrosis which occurred as a result of the
infusion for 4 weeks of VIP and various VIP fragments in the SHR rats on a 2.2% salt
diet.

The importance of the present invention to health care will be immediately
25 apparent to one skilled in the art upon reading this disclosure. The pharmaceutical
preparations of the invention, which act to prevent the progression of the underlying
lesion (fibrosis), or even reverse fibrosis, have the capacity to prevent the escalation of
mild to severe disease and hence to substantially reduce the health care burden. The
overall size of certain VIP fragments and their activity makes them ideally suitable as
30 targets for drug development.
It is to be appreciated that other embodiments and variants of the compositions,

methods and uses of the invention, in keeping with the teaching and the spirit of the



i) Male SHRrats on 2.2%salt dietii) Male WKY rats on 4.4%salt diets In
each nodel the rats were random sed to VIP(I-28), VIP(4-12), VIP(4-16), VIP
(4-10), W8 20dvA0)s3 VIP (4-24), VIP (10-28), VIP (16-20pcTMR010M000324), VI P
(16-28), VIP (6- 10), VIP (6-12), VIP (6-16), VIP (6-20), VIP (6-24), and
VIP (6-28). AUpeptides were obtained fronhor synt hesi sed by Auspep,
Australia. VIP fragnents were dissol ved i% Hartman's sol ution for
subsequent infusion studies. Conmencing at 12 weeks of age, the rats were
accl i mat i ze#hveatiendgscidads aglcopmplaedandethptethesgrasraphi thascoparéiieng for 2
weeks. They. then underwent operative insertion of an osmotic m ni punp

(Al zet) which was ‘designed to deliver vehicle alone (Hartman's sol ution,
(Baxter Health Care Corporation)- (Controls)) or VIP, VIP fragnent at a
dose of 5pnol/kg/ mn intravenously. The infusion was continued for 4 weeks,
during which the rats were wei ghed and their bl ood pressures neasured tw ce
weekly. At the end of the 4 week infusion period, the rats were

anaest heti zed and their aortas harvested. After fixation in buffered
formalin, the aortas were enbedded in wax, sectioned and stained with
haemat oxyl i n and eosin or with Masson Trichronme (Lonb Scientific). For
quantitation of aortic fibrosis, twenty fields fromeach aorta were
digitized and the anmount of fibrosis in each determ ned as percent surface
area using Image-Pro Plus V5.0 software. The nean value for each rat and
subsequently for each infusion group was then determned. Figures 1 to 4
show reductions in aortic fibrosis which occurred as a result of the

i nfusion for 4 weeks of VIP and various VIP fragnents in the SHR rats on a
2.2% salt diet. The inportance of the present invention to health care wll
be i medi ately apparent to one skilled in the art upon reading this

di scl osure. The pharnmaceutical preparations of the invention, which act to
prevent the progression of the underlying |esion (fibrosis), or even
reverse fibrosis, have the capacity to prevent the escal ati on of



mld to severe di sease and hence to substantially reduce the health care
burden. The overall size of certain VIP fragnents and their activity makes
t hem i deavbyosuiltabl e as targets for drug devel opnent. PCTIAU20m/d0E391
appreci ated that other enbodi ments and variants of the conpositions,

met hods and uses of the invention, in keﬂ)i ng wth the teaching and the
spirit of theinvention described, are contenplated and that these are
within the scope of the invention. THE CLAIMS DEFI NI NG THE | NVENTI ON ARE AS
FOLLONG: - 1T @é{MMS&EIHNJHK%/TH(EII\EVENTIQ«NAB&AS&Q%QMN of aortic

fibrosis ina s ﬁlgt%d of Q%Pﬂﬁ%& or‘%ﬁ’émﬁéuﬁc %at%%mgii%oérﬁé hﬂl%sfsqnyé ]%]gé‘{bl ect

at risk of éve oplI ng ao r05|s a su avi ng aor
fibrosis, atean@bsd témprigenidriaisnging tph&r%}eetﬁtlr&alokﬁe\@id;ﬁ@g hoteic dibesnt  of
vasoactive intestinal_ peptide %VIP) (SEQ ID. No. 1) or one or nore
functional W P FURicEhvanSaIHE fIBEPSESy HRYBREGIEM J@IPrBinegEharmayticdly seQ | D

> b S5O LR By 919y BRI DRI o SERE

14, SEQ | D Noctidfgl VP fBgQehd shkacted&oerSECDHB N@tZJGHQaID:NDdi rdEQ D Noatm 1,

& subj ect . SEOTRL Nt RBUT s 6 el 8 -4 S R RE R SR HERp, B> = '
prevents or ngl oyss mwwmﬁ;mm&n SRl Nahes! ey fib &vof 1 DT f> N,
reduces the degree of establ ed fibrosis. 4. The method according to any

one of cl a| hg, or SHQ B) Noudé.her conpri si ng admi ni stration of one or rmre

ot her ac ful in the tr f aortic fibro

et hod- alcotd ng e SR rutBe EFahd YRS L AR oGBS St oy e
functi onal \ﬂel%ieﬁzé1agﬂieﬁtt(ﬁffa,rr@s@ﬁrggmbjs;t;er ed by a route selected from

i ntravenous, intranuscul ar, by subcuticular injection, oral, sublingual or
nasal . 6. TRe nehaswhadaseeriing v slain?. wheresr the rgatment pregenis ontewedown] P or

one or rmore m‘g?%sgllo%%stéﬂf h&{&‘&iﬁ@ﬁ%? B 6 @ﬁﬁ@e@'t% cfég‘f?‘ 4f%tst%b1‘i's%%égl%fcfs?sr m

sel ected fr8 et’s, capsu I ons, ayed or
sust ai ned rd| ea%a¢ nﬁ&todhle&)rdﬁllguf) hﬁy one of claims 1 to 3, further comprising

15 administration of one or more other active agents useful in the treatment of aortic
fibrosis.

5. The method according to any one of claims 1 to 4, wherein VIP or one or more
functional VIP fragments are administered by a route selected from intravenous,
intramuscular, by subcuticular injection, oral, sublingual or nasal.

20 6.  The method according to any one of claims 1 to 4, wherein VIP or one or more
functional VIP fragments are administered in a dosage form selected from tablets,
capsules, powders, liquid formulations, delayed or sustained release, patches, snuffs,
nasal sprays and the like.

7. Vasoactive intestinal peptide (VIP) (SEQ ID No. 1) or one or more functional

25  VIP fragments selected from SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No.
5, SEQ ID No. 6, SEQ ID No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID No. 10, SEQ ID
No. 11, SEQ ID No.12, SEQ ID No. 13, SEQ ID No. 14, SEQ ID No. 15, or SEQ ID No.
16, for use in the prophylactic or therapeutic treatment of aortic fibrosis.

8.  Use of vasoactive intestinal peptide (VIP) (SEQ ID No. 1) or one or more

30 functional VIP fragments selected from SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4,
SEQ ID No. 5, SEQ ID No. 6, SEQ ID No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID
No. 10, SEQ ID No. 11, SEQ ID No.12, SEQ ID No. 13, SEQ ID No. 14, SEQ ID No.



nasal sprays and the |like. 7. Vasoactive intestinal peptide (VIP) (SEQ ID
No. 1) or one or nore functional VIP fragnents selected from SEQ I D No. 2,
SEQ | D Nowo0o3p10858Qs8D No. 4, SEQ ID No. 5, SEQ ID No. 6, pEEQU2D10M0039T, SEQ
ID No. 8 SEQID No. 9, SEQID No. 10, SEQ ID No. 11, SEQ ID No. 12, SEQ ID
No. 13, SEQ ID No. 14, SEQ ID No. 15, or gEQ ID No. 16, for use in the
prophyl actic or therapeutic treatnent of 2ortic fibrosis. 8. Use of

vasoactive intestinal e[.IJt ide (VIP) (SEQID No. 1) or one or nore

functi onal W,wrf%@h@s @ &} Bie edutachie SEQuedicgenttor SE@rembyNstic 8t SEQ | D
No. 4, SEQ : . SEQ ID No. 7, SEQ ID No. 8, SEQ I D No.
9, SEQ ID NE f%?“‘&@@*ﬁ?@f%&%ﬁ D No. 12, SEQID No. 13, SEQ ID No.
14, SEQ | D Bo. 15A @ethSEQ tddudiag cdifagen féiaetivhod Edthtihg coflagen iegiadaimininh f or
the prophylactic or therapeutic treatnent of .aortic fibrosis. 9. A nmethod
of reduci ngMERTEGEA SFRIEGHRIE e td CrRtEiEIeRYBisieHga P Be FHRIAEE ORRoRItORe

¢ : L i i : ' ' ot

aorta ot sa §&9hlg$if1%flhﬂfrn{£%%&f%%1§: fo@c{tfvé'ap'%ue?(ép@'sﬁcﬁ% Mestifle B«%}ﬁld\%lﬂmﬂ%c a

conposition co g a pharneceuti cal ective anount vasoacti ve
i ntestine pépi@de NVIIPYr ¢iSED rh@e KanctibhalovIPdinee nemtneieeteldumet SEQEID NbP2,

f t f D E .3, No, | D
No 5. s PEONDS e, 5 SHO NG SEQ Bt 8 EQ D NS RENOGT. ity o,
10, SEQ ID Ne. 81850 $5Rd. D, Heoid Ne5Q, SEOY® Nd 341, SEQ PNDA2, dHq 1B8R.11B, No.
15, or SEQ ID No. 16 10. A conposition for the prophylactic or therapeutic

treat nent ofE&OM: Ne. 4, BEESIENot he oe Skbd) Noolb conpri si ng a pharnaceutical ly

ff i f i i i nal i V| P EQ..I . No.
oneor 1B 6 TPunct AP 00B 1 G miinre sy e ERPy B Lhn: BTRC 20" sen o,
3, SEQ I D NgemfosithidnipriNthg Dphabitddublc B effocti REENbEMtNG vasbacBEQnicRiNg. 8,

SEQ ID No. 9, SEQID No. 10, SEQ ID No. 11, SEQ ID No. 12, SEQ ID No. 13,
SEQ | D No. PeptdsE®IPSKE IDIFo. brorgEeof gjop\qbfung@(_)nal VIP fragments selected from

SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6, SEQ ID
No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, SEQ ID No.12,
15  SEQ ID No. 13, SEQ ID No. 14, SEQ ID No. 15, or SEQ ID No. 16.



