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ySP hyper>t/ension, respectively. Moreover, the invention relates to acute (adult) respiratory

distress syndrome (ARDS) which can be successfully treated with the same peptide

20 compounds as disclosed in case of COPD. ~

BACKGROUND OF THE INVENTION

Chronic obstructive pulmonary disease (COPD)

"COPD is the overall term for a group of chronic conditions that are associated generally
25  with the obstruction of lungs' airways. The disease may be accompanied by pulmonary
hypertension (PPH, SPH) but not necessarily. The term COPD refers in more detail to the
following disorders: chronic bronchitis, bronchiectasis and emphysema.
Chronic bronchitis is an inflammatory disease that begins in the smaller airways within
the lungs and gradually advances to larger airways. It increases mucus production in the
30 airways and increases the occurrence of bacterial infections in the bronchial tree, which,
in turn, impedes airflow. This chronic inflammation induces thickening of the walls of the
bronchial tree leading to increasing congestion in the lungs that results in dyspnoea. By
definition, chronic bronchitis refers to a productive cough for at least three months of
each of two successive years for which other causes have been ruled out.
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Long-term smoking is the most common cause of COPD, responsible for 80-90 percent of

all cases. Other risk factors are heredity, second-hand smoke, air pollution, and a history

20 of frequent childhood respiratory infections:

COPD is progressive and sometimes irreversible; there is currently no cure.
The clinical development of COPD is typically described in three stages, as defined by
‘the American Thoracic Society:

25 Stage 1: Lung function (as measured by FEV1 or forced expiratory volume in one
second) is greater than or equal to 50 percent of predicted normal lung function. There is
minimal impact on health-related quality of life. Symptoms may progress during this
stage, and patients may begin to experience severe breathlessness, requiring evaluation by
a pulmonologist.

30 Stage 2: FEV1 lung function is 35 to 49 percent of predicted normal lung function, and
there is a significant impact on health-related quality of life.

Stage 3: FEV1 lung function is less than 35 percent of predicted normal lung function,

and there is a profound impact on health-related quality of life.
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Al t hough tRpé s no cure for COPD, nedications that are prescribed for
people wt D include: 15 Fast-acting beta2-agonists, such as
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hel p to prevent bronchospasm associated with COPD; |nhaled or oral

corti cost efroindbe diskase eardl year.educe i nfl ammation; Antibiotics that are often
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airways;
e Anticholinergic bronchodilators, such as ipratropium bromide, and theophylline
derivatives, all of which help to open narrowed airways;
e Long-acting bronchodilators, which help relieve constriction of the airways and
20 help to prevent bronchospasm associated with COPD;
¢ Inhaled or oral corticosteroids, that help reduce inflammation;
e Antibiotics that are often given at the first sign of a respiratory infection to prevent
further damage and infection in diseased lungs;
e Expectorants that help loosen and expel mucus secretions from the airways, and
25 may help make breathing easier;
¢ Lung transplantation is being performed in increasing numbers and may be an
option for people who suffer from severe emphysema;
e Lung volume reduction surgery, shows promise and is being performed with
increasing frequency;
30 e Special treatments for AAT deficiency emphysema include AAT replacement
therapy (a life-long process) are being evaluated;
e Current research into COPD is also focusing on gene therapy to substitute for the

AAT deficiency.
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BE: Acute respiratory distress in adults. Lancet 1967;2:319-323). In addition,
these patients had different underlying diseases (e.g. pancreatitis, pneumonia,

20 trauma). Originally, the authors named this-condition the Acute Respiratory
Distress Syndrome of Adults. However, in 1971 the same authors renamed the
syndrome to what we now know as the Adult Respiratory Distress Syndrome or
Acute Respiratory Distress Syndrome (ARDS) (Petty TL, Ashbaugh DG: The
“adult respiratory distress syndrome. Clinical features, factors influencing

25 prognosis and principles of management. Chest 1971;60:233-239).

Terms frequently used when referring to this syndrome include: adult hyaline-
membrane disease, adult respiratory insufficiency syndrome, congestive
atelectasis, hemorrhagic lung syndrome, Da Nang lung, stiff-lung syndrome,
shock lung, white lung and, wet lung among others (Taylor RW, Duncan CA: The

30 adult respiratory distress syndrome. Res Medica 1983;1:17-21).

Although there are currently diverse opinions regarding the proper use of the term
"ARDS", all definitions of this syndrome include patients who meet the following
criteria (Dal Nogare AR: Adult respiratory distress syndrome. Am J Med Sci
1989;298(6):413-430; Murray JF, Matthay MA, Luce JM, Flick MR: An
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heal t h and imgdenod of ARDSahngedtfromn8% (in patients with multiple fractures) to 38% (in

patients with sepsis) (Pepe PE, Potkin R, Holtman-Reus D, Hudson L, Carico J: Clinical

predictors of the adult respiratory distress syndrome. Am J Surg 1982;144:124-128.

20 ARDS mortality varies based on the pre-existing health and age of the patient and
the severity of the condition causing ARDS but remains high at 40-50 percent
despite supportive therapy, including assisted respiration.

The major risk factors for the development of ARDS comprise:

o Severe, widespread infection (sepsis)
25 e Severe low blood pressure (shock)
. Pneumonia
. Aspiration (inhalation) of food into the lung
. Injury to the lungs from breathing high concentrations of oxygen
. Pulmonary embolism
30 e Chest injury
. Burns
. Overdose of a drug

. Disseminated intravascular coagulation
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unventilated segments of the lung). A fall in the residual volume is uniformly

15 present and contributes to ventilation/perfusion inequality. The decrease in lung
compliance is secondary to the increased lung recoil pressure of the edematous
lung, which clinically increases the work of breathing and leads to respiratory
muscle fatigue. The pulmonary vasculature is prominently affected in ARDS.
Pulmonary hypertension not related to hypoxemia is a very common finding in

20 patients with ARDS. Indeed, this is caused by a three-to-five fold increase in the
pulmonary vascular resistance (PVR) and is associated with an increase in the
right ventricular work (Zapol WM, Snider MR: Pulmonary hypertension in severe
acute respiratory failure. N Engl J Med 1977;296:474-480). Pulmonary
-angiography studies performed within 48 hours of the onset of ARDS have shown

25 that 48% of patients have demonstrable filling defects (intravascular thrombi) in
vessels of more than 1 mm of diameter.

In most cases the diagnosis of ARDS is that of exclusion. Common symptoms
include dyspnea, tachypnea, dry cough, retrosternal discomfort, and agitation. The
patient appears in moderate to severe respiratory distress and may have cyanosis.

30 Examination of the lungs may reveal coarse crackles and bronchial breath sounds.
This clinical picture usually deteriorates, and the patient eventually requires
assisted mechanical ventilation.

Barotrauma (e.g. pneumothorax, pneumomediastinum, subcutaneous emphysema)

is a frequent complication in patients with ARDS managed with mechanical
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mechani cal %“E@}’m Qf(?eéﬁ%ﬁ%gfmﬁ@%éhe gr ERF&?& i ‘I”Hlﬂ?%ﬂ‘.’e%ﬁa@ ?‘éesafg‘hi gh

ri sk for bakQddiidtPRase hBDIASRSLHGTrE MBUYdaly OHtdr YRSt of RERlihjBACE (€. 9.< 20 cm
of water). Devel opnment of barotrauma is nost closel ﬁel assocCiated with

al veol a0 difSbrepiimativatstagh: Gensiectivsrtisaycaand Hthdr stiudiirghelpmendts in the pingat or y
pressures. 5 . l.y. . ] ] : ges. In
PUrT - bi own PRufidaR RSeBRRE Bl iaERL HAPRILEEERL T0fh SRUEERIATCE. "y
sever al weelksselyoceslalaer/ako,mtHihsgageFisctak adengi afjpricutlvaiaaepss hahptiye of

accurmul ation jn the al xee{c()l i of . excessive fluid, protein and inflanmatory
cel I's that thalBessiugpelrakage ofjajr 1RI9SREQURdIRGATE4e al veol ar capil | aries. The

exudative ﬁ&@@ﬁtiwmw&o%@rlamﬁg fhlid $doe2ht urfp ¢ ?g?ni?ésta%ﬂ rQ396%. Qfngl UNg

injury. 1o Fibroproliferative stage: nnective tissue and other sStructural
el ement 35 i rfundtion imaygentipiedd irhproae €orias langsy Gnidemenshs #ral sonietiingh langgmry.  Under
a n‘icrosco%e ssue. ears densgl c Al at S stage,

there is ad Bﬁ’gg}%%o'# til(E’)Rreel‘il ﬁ%ﬁ)rég g Sisulms] “an vreﬂgé'!t (%Jﬁiég%]?ury'tlgggifn@ ﬁg%ni(t:%usi ng
| eakage of ramembditthat Sherd MANBE agd aft@pse different levels of pulmonary recovery amongst
individuals who suffer from ARDS.
People with acute respiratory distress syndrome are treated in an intensive care
20 unit. Oxygen therapy is viltal to correct low oxygen levels. Treatment for ARDS
consists of mechanical ventilation along with fluid removal and a supportive
breathing technique called positive end expiratory pressure (PEEP). The goal of
mechanical ventilation is to support the patient's breathing during the time needed
“for the patient's lungs to heal.
25 To date, there are no specific pharmacological interventions of proven value for
the treatment of ARDS. Although corticosteroids and prostaglandin E1 have been
widely used clinically, studies have failed to show any benefit in outcome, lung
compliance, pulmonary shunts, chest radiograph, severity score or survival (Luce
JM, Montgomery AB, Marks JD, Turner J, Metz CA, Murray JF: Ineffectiveness
30 of high-dose methylprednisolone in preventing parenchymal lung injury and
improving mortality in patients with septic shock. Am Rev Respir Dis
1988;138:62-68; Bernard GR, Luce J, Sprung C, Reinaldo J, Tate R, Sibblad W,
Kariman K, Higgins S, Bradley R, Metz C, Harris T, Brigham K: High-dose

corticosteroids in patients with the adult respiratory distress syndrome. N Engl J



Resol uti on and Recovery: During this stage, the lung reorgani zes and
recovers. Lung 15 function may continue to inprove for as long as 6-12
nont hs amstodmetsBires | onger, dependi ng on the precipitatiPeg/@magotsson and
severity of the injury. It is inportantgto renenber that there may be and
often are different |evels of pulnonary recovery anongst individuals who
suffer fromyARe7,3Peepss1 ot MGt & cLREM P AlLMAMAVS MABaite S Rk ar e
treated in an intensive care 20 unit. Oxygen therapy is vital to correct

| ow oxygen Ri: Bwstaglandindzdt inghet adultrreshiRBOTY dishiess syrdrome nbe RaniResdir Rint i | at i on

along with 1i 6 val and a supportive breathing technique called
positive eﬁé&gkg{1§§g¥§'pressure (PEEP). The goal of nechani cal

venti | ati op jufnbe? oSREPISProdches gabeiapiexploRdeRNRDE esheciafly atitiessiigre needed
for the patient's lungs to heal. 25 To date, there are no specific

phar macdl odildkitors of tempenedresiss fastor plpbg ERNK-a1) gad phesphediesteraseat nent of ARDS.
Al t hough corti.coster i i een W dely used
cIinicalIy}mgvﬁﬁ%éﬁIﬁ%gQEEE%ﬂgégﬁ%?g%om/§ﬂ§g%8n§$$%'in out cone, |ung
conpliance, pul nmonary shunts, chest radi ograph, severity score or surviva
(Luce JM antgoner AB, Marks JD, Turner J, Metz CA, Murray JF

| neffectiv C hi gh- dose net hyl predni sol one i n preventing

par enchy mah b Ung pBia® e BiHan bEPAdOYiyeheBREd Al VatiBud SonRneMBLE theickhtragept i
shock. Am Rev Respir [jg 13%%%?%8:.2-68; Bernard GR, Luce J, Sprung C,
Rei nal do J pefFatesyRemSelghéredifig/braikagdionsnike hingoegynphs agd caterddseyel Ris ivghez C,

Harris T, Brigham K, H gh-dogs corty i in en | t adul t
respirator?“ﬁ%ngk@ga @ﬁ%ﬂ%ﬁ%{gﬂﬁﬁafv@p%&ﬁﬂg%géféggggéPﬁa&%&%%éggégg8 Med
1987; 317: 156%0h6 Alupldvtit 6éllsCe. gl paticeatiecidceleeram M Moraine JJ, Neaije R
Prostaglandin El in the adult respiratory distress syndronme. Am Rev Respir
Dis 1989;139:106-110). A nunber of new approaches are being explored in
ARDS, espegbg%k%v%Qg%ﬁﬁg%@&hkizhwhibitors of tunor-necrosis-factor al pha
(TNF-a) an Iesterase  inhibitors. No neasures are presentlﬁ_knomn
to prevent VARDS: 28/kRinardidiapiircovstisgef thaddovangahinraaidsegadndegrom N-
synt hesi zed in various conponents of the central 10 nervous system e.qg.
specific bﬁ%tﬁmpgﬁwgns | i ke hi ppocanpus and cortex as well as in the
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-Ile-Leu-Asn.

20 Healthy individuals exhibit low concentration of VIP (<40 pg/ml serum).
VIP is a widely distributed peptide hormone that mediates a variety of physiological
responses including gastrointestinal secretion, relaxation of gastrointestinal vascular and
respiratory smooth muscle, lipolysis in adipocytes, pituitary hormone secretion, and
“excitation and hyperthermia after injection into the central nervous system. Under

25 physiologic conditions VIP acts as a neuroendocrine mediator. Some recent findings suggest
that VIP also regulates growth and proliferation of normal as well as malignant cells
(Hultgardh, Nilsson A., Nilsson, J., Jonzon, B. et al. Growth-inhibitory properties of
vasoactive intestinal polypeptide. Regul.Pept. 22, 267-274. 1988). Importantly, VIP is a
potent anti-inflammatory agent, as treatment with VIP significantly reduced incidence and

30 severity of arthritis in an experimental model, completely abrogating joint swelling and
destruction of artilage and bone (Delgado et al. Vasoactive intestinal peptide prevents
experimental arthritis by downregulating both autoimmune and inflammatory components of
the disease. Nature Med. 7, 563-568, 2001). The biological effects are mediated via specific

receptors (VIP-R) located on the surface membrane of various cells (Ishihara, T,



pituitary gland and peripheral ganglia. VIP is furthernore secreted by

i mune cells and by sone neoplastic cells (e.g. pancreatic cancer).
Vasoact i woioaesso nal peptide (VIP): 15 VIP is a 28 am noPaGiaHopepissde
consisting of the foll ow ng am no acid %Sequence (fromN to Ctermnal):
Hi s- Ser - Asp- Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Ar g- Leu- Arg- Lys-d n-

Met - Al a- Vahigymotoy R; Mt Ke be-dhsPurbEond] Ie@w‘eﬁvbn%ni tissieddikeidutibryofiawtivel dual s

exhibit |low concentration of VIP (<40 pg/ erum . VIP | wi del

di stri but etecgRIst far&asnsethesmslestg PaksesrideSVeyr i Q 1y81§f I %@éﬁ%rwie&
responses Etﬂﬁ{ll‘dghg%cﬂﬂﬁﬁﬁ&fﬁkﬁ%h'n@@ﬁla§ﬁ%ﬁ§ B nelfJbBX R0 Breddt, lung and
gastroi ntestinal vascular respiratory snmooth nuscle, |i poI ysSis in

adi pocyt es colph caricenfeg. Modpriails EcoeMatindcaghdci. B4 Uat-6h 1899, indpeing Her mi a
after injection entr nervous syste ic
condi ti ons® \yplg,ecgg{g > sgﬁdbﬁgk P’Sgl'ha&bsg]rl fe oHedi aa%an/IP gr%e‘?g%%%g%gde ?ngs
suggest t bahuldlibh af mosieGIRidcet gl OB Re) 2403 3% epswt)mn’ aid bidogehilyas wel |
as malignant cells (HuIt ardh, Nilsson A, Nls Jonzon, B. et al.

G owt h- i nhifsictiona) apalegiss epddertyativas daaaeiars oMy e i\g\vmwﬂ@l ROt nyecle
Regul . Pept .1 22nt &%v?t ﬁMZz n01R8GbsooiMROLA ALl yS IR ihBibBs bReE &Y

anti-inflammatory as treatnment’ wit P significantly reduced
i nci dence andznﬁﬂe s;mzdaied;pz dfiferatiomnof huinsari mrwxry sawpé'rmmmca’!ls nﬁrdélPhyxzdnpl etely

abr ogati ng i j d. tl on of arti | gado et
o Vasthoeh§dpat 42011000 SEV A o Siie Bk bo B e e AR g
downr egul abidhghalatio@ltivithWitheuaBshatkable AT VAL A IR RIRAE sandfare éffRtitk Sease.
Nat ure Med. 7, 563-568, 2001). The bi ol ogl cal effects are nediated via
specific peainpdsorlersarpisyses sdaingdo Sronchial arma sl umeRshme, sme easeorfs
cells (1shyharancidn, i }ﬁ?o@?ré gg:l@a%gnf QN %Epﬁf 10004 dls%rdega'b&?lrﬂgtAQZhe%ler Mri, K
et al. Func ona? gxpressi on and tissue distribution of a novel receptor

f or vasoactisesei(seeest RV EObY,peH b4, Neéti8,6680,826, FX10YS47, FFOPNSHEP may

neur obl Sst A D 4PRack? oybR0 S LB Rt EPR RO S8R oA e oc.
Nai | . Acad. Sci. USA, 90, 4345, 1993), inducing its 5 own receptors by

f eedback mechani sns. I n sone cases VIP produced dose-dependent stimulation
of nitosisViRwedenighhasbegn dete@pdipmairuay epithplium 98the traghez)and hebrgpehioles. It

D1 ol 01 cal L] HELLANR mARBHARN S AN ALY m}lasvg}gc&nn%@g ts@eDe3Ae

have VaSCU axan runo K,
Said, S | and/bﬁnbllnhmbil\teslab&&ﬂi;, aath¢h the subintima of pulmonary veins and pulmonary

., and

20 arteries. Pepidergic nerve fibers are considered the source of VIP in the lungs (e.g.: Dey,
R. D., Shannon-WA, Jr, and Said, S. I. Localization of VIP-immunoreactive nerves in
airways and pulmonary vessels of dogs, cat, and human subjects. Cell and Tissue
Research 220, 231-238. 1981, Said, S. I. Vasoactive intestinal polypeptide (VIP) in
‘asthma. Ann.N.Y.Acad.Sci. 629, 305-318. 1991). VIP decreases the resistance in the

25 pulmonary vascular system (e.g.: Hamasaki, Y., Mojarad, M., and Said, S. I. Relaxant
action of VIP on cat pulmonary artery: comparison with acetylcholine, isoproterenol, and
PGEIL. J Appl.Physiol. 54, 1607-1611. 1983; Iwabuchi, S., Ono, S., Tanita, T. et al.
Vasoactive intestinal peptide causes nitric oxide-dependent pulmonary vasodilation in
isolated rat lung. Respiration 64, 54-58. 1997, Saga, T. and Said, S. I. Vasoactive

30 intestinal peptide relaxes isolated strips of human bronchus, pulmonary artery, and lung
parenchyma. Trans.Assoc.Am.Physicians. 97, 304-310. 1984). Further studies show a
high rate of VIP-R expression in the lung which is reflected in a high uptake of
radiolabeled VIP in the lung of PPH patients who were injected 99mTc-VIP (e.g.:
Raderer, M., Kurtaran, A., Hejna, M. et al. 1231-labelled vasoactive intestinal peptide



hi stam ne-stinul ated proliferation of human airway snooth nuscle cells.

Am J. Physiol. |10 268, L1047-L1051, 1995), hair growth activity, apoptosis
activity wphanewso sust ai ned bronchodilation activity w t ReWtCH3/80kabl e
cardi ovascul ar side effects, and are -efifftecti ve agai nst disorders or

di seases relating to bronchial spasns including asthm, sone cases of
hypertensi B&epIOWMhﬁg}@ﬁhy mpahagsivah coloyecty @aidoedl BrRIC@ceA7$arsiguss, such as
Al zheiner's di sease (see WD 9106565, EP 0536741, US 3, 880, 826, EP
0204447, ﬂad%lsz‘ﬁszzsram‘i lobo & ¢! eiplagingsiisorasegstivg rietinal replidis63406, WO
9735561, ER &g% cf% n g ?Pﬁa%ﬁ&t;@%ﬁ&‘ceﬁe}ﬁ&&%@@ aﬁ5r7m37ﬁmgbﬁel i um
of the trach h& "bf onc | so expressed i n macrophages
sur r oundi n@adapi,IM.aKuesranj 4, bormed\t[ mt@l tHaig peptzderrampga‘ scmngrdphymvhg, in

al veol ar in.th bi tlma ul \/ nary 20
arteries. %ﬁ{iw&?@vﬁ@? 2”7 '%@P e%ﬁde 2 WQ Phﬁz o§5ﬁ?t g’ g?b%DP in the
lungs (e. 9carc%deaersDVzen%@ﬂn@mzympenﬂernce ang3 BRI A8, BClih.OredT abj B3yi on of
VI P-i mrunor eactive nerves in airways and pul nonary vessel s of dogs, cat,

and hunan 488§ €60& Vialini, énﬁurwrg@ué RRé@érarﬂéwt gb fasqmgtivomsingdgeypidss| d, S,
| . Vasoactiye | BiZB ad. Sci .
629, 305- 35%.619 }fggﬁ?%ér\%?)ﬁ, gg\}g%(@glg%sﬁte#eﬁr?sj&??gzyl n teﬁAog)S%puﬁ@rmnary
vascul ar sysihpoar(de agdisclbiedmbatkd and Belowdp@recknt] WshawrdbBdiedpvestord of el axant

t f VP t .pul art th | chol
" Copr ot  cHEAsC ARG Bl ARy oreig ot PRy sPlh g L Ch s

Ono, S., T@pbgr@mlgﬂ (mT/gpgl/lm?acl ive int estl nal peptide causes nitric
oxi de- dependent pul nonary vasodilation in isolated rat |ung. Respiration

64, 54-58. 1997; Saga, T and Said, S. |. Vasoactive 30 intestinal peptide
rel axes |59J oy artery, and |ung

par enchyma: ASSOC. £ 310. 1984). Further studies
show a hi g’h\crfal?tsaafeuhdp?ptlﬁeemate&ﬁomnhe nvmdﬂhypaulntgaxm whsising efthected in a

hi gh upt ake i ol abeled VIP in the |ung of_ PP ent s wer e

P oot aif o Gakeviog BS pairg wod TRads PN BGS VRO RN oy G TR oy

1231- 1 abel |H@G-y@§@as@t GYe-1mt-eskimal- p@@pséﬂermseamﬁjtﬁm REJ+1GH03100056 -
10 receptor SCI nt| Ehy in gatl ent Eh?; %rec can er. TBr LJ _Cancer
78, 1-5. 1468721 ST Ft’aﬁ%r{* aph aﬁg Tg-TyT-Lys

| odi ne- 123-G\1aSQﬁ@—tVa\AeLyEI{IESt—IL@al pepti de recept or scannl ng in patients

ith . Jd. Med. . 39
Kur £ aranc" 98l Ganaar e peotige haye DG idpat fed SAGAT S ad Mo teraarly bt
usi ng 5( 13AAAM.23086EA VL 7itRH: 8Bdrkd G pd&ddt h&lBoRBY withMiplas BERGH&wiRb el

-octreotide in 194
sequence (from N- to C-terminal):

His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-
Met-Ala-Val-Lys-Lys-Tyr-Leu-Ala-Ala-Val-Leu.

25 PACAP is very potent in stimulating adenylate cyclase and thus increasing adenosine 3, 5
-cyclic monophosphate (¢(AMP) in various cells. The compound functions as a
hypothalamic hormone, neurotransmitter, neuromodulator, vasodilator, and neurotrophic
factor. The major regulatory role of PACAP in pituitary cells appears to be the regulation
of gene expression of pituitary hormones and/or regulatory proteins that control growth

30 and differentiation of the pituitary glandular cells. These effects appear to be exhibited
directly and indirectly through a paracrine or autocrine action. PACAP plays an important
role in the endocrine system as a potent secretagogue for adrenaline from the adrenal
medulla. The compound also stimulates the release of insulin. The stage-specific
expression of PACAP in testicular germ cells during spermatogenesis suggests its

35 regulatory role in the maturation of germ cells. In the ovary, PACAP is transiently



carcinoid patients: Vienna University Experience, 1993 to 1998. J.
Cin.Oncol. 18, 1331- 1336. 2000; Virgolini, I., Kurtaran, A, Raderer, M
et al. Vawoaswonso i ntestinal peptide receptor scintigraplrgT/CH@obSMed. 36,
1732-1739. 1995). Moreover, VIP and t-hell conmpounds. as discl osed above and
bel ow were recently shown by the inventors of the to present application to

be effecti ygpredted etht cRatBatelRlof BRMrecvatHt @ dolftles bhdipbears iy BEMVEREd 6N
(PCT/ EPO1/13590). Pituitary adenyl ate cycl ase-activatingpol ypepti de (PA

CAP) :  PACAfhei I andyeed eplariedents mighae ey fipdpding ereyonting afyiplbewal apentosis.
consi sting IIP{ISPECEI%M %§5v;084 SRS ATRPENR Aotk A3hARES: £ R0k&hbaNRoS equence

(fromN to m na
Hi s- Ser - As Mdek ympdreanBIPATAP isAsieufterophiigrfaer tharmgaylylay Asignificant@le-during

Met - Al a- Val - Lys-Lys- Tyr.-Leu- Al a- Al a; Val -Ley- - Lys-Argz Tyr-Lys-
G n- A g Vatiedpelaeny iy B fis S hrni Bt bR P e e 11 oot
PACAP- 38 apgurbpidtdetiv@fadion @lak Nitdrfubtas te @Qurod BMabPreddlinBAehratibut htitshar es

68 percent honology with VIP has the follow ng sequence (fromN- to
C-t er mi nal PACAP is widely distributed in the brain and peripheral organs, notably in the endocrine

Hi s- Ser-Asp- G y- Il e-Phe- Thr - Asp- Ser- Ty/).- SAr.- - AGhA- -

Met - Al a- Va ?%%%SL Ogl-a y?'?-i{gerﬁl’ @gr-yilﬁ g%fegﬁzg&aé{sggwékééglf igxgé?yﬂ?%dé?% nt in
sti nul at i ngitadany bednechasactegisal. igpe I binding niteseaxhibitgn ladie affsitp dorP AGAP ¢yl i C
nonophosphat e AMP) in variqus cells. The .c ound functions as_.a

ypot hal b enibinbarhs R i ehertipe Ao ORb G dey STACHITAESr  and
neur ot r ophipg c A&V IP. MSlediir @lonfRIHPN@AY rdcptBrsifas BYwihk BxRiched éfary cell's
appears to be the regulation of gene expression of pituitary hornones

and/ or r egtiireg disynqyresepionsubtyngs. Thesa aro thegtAWAR-sBecian A& freeepont Wiaeh n  of
the pituitar r ). (M5!

cireotly apPrebe i falchon SARSE, Bid e PRREHVIE RFTEE WBACK b,

pl ays an i MPNQGHrteptod] which ateheineanidpcauipieel te pdéaylasclasgpBhEntreeprireiragogue
for adrenaline frorﬂ)t he adrenal

) dulla. The, co und al so i mul ates the
r el ease'of PRIHSHIRTIR: "\*H’énts‘flé]@eebr%‘ﬁégﬁﬂ’i‘tl%’taréﬁbﬁi %@5?%%?3812]5 PREIEES ?tAEgst i cul ar

germ cel | Sréi'éf)tio%é%r@ﬁ%@%ﬂﬁﬁhﬁhé%@ﬁﬂei dnliSeskR, regul atory role in the
mat uration of germcells. In the ovary, PACAP is transiently WO 03/061680

PCT/ CHO3/ 00056 - 11 expressed in the granulosa cells of the preovul atory
follicles %ﬁ%lﬁugﬁﬁﬁﬁe\,ﬁwﬂ ed in the LHinduced cellular events in

the ovary, Inc i ng prevention of follicular apoptosis.
It is object of the present invention to provide novel use of compounds, which are useful

20  for the prevention and/or treatment of COPD and related diseases, and methods wherein
said compounds are used.
Surprisingly it was found that peptides or polypeptides comprising the highly
conservative decapeptide sequence
-Arg-Lys-Gln-Met-Ala~-Val-Lys-Lys-Tyr-Leu

25 show highly efficacy when administered to patients suffering from COPD, ARDS which
are preferably uncoupled from pulmonary hypertension, and related diseases such as
unspecific chronic and / or irritating coughing, or symptoms which can be related to said
diseases or malfunctions. It could be shown by the inventors of this invention that said
compounds and especially the peptides more specified below are active in COPD and

30  ARDS, preferably chronic bronchitis, bronchiectasis and emphysema. Surprisingly, said
compounds are highly active in patients suffering from COPD which is preferably not
accompanied by lung hypertension, such as primary or secondary pulmonary
hypertension (PPH, SPH). The peptides described in this specification are furthermore
suitable for the prophylaxis and treatment of smoker's cough and similar symptoms.

35 Moreover, it could be shown that treating of patients with said peptides improves



In the central nervous system PACAP acts as a neurotransmtter or a

neur onodul ator. More inportant, PACAP is a neurotrophic factor that nmay
play a siwoioBioewri role during 5 the devel opnent of the brarrcHBOGSKe adul t
brain, PACAP appears to function as a Xeuroprotective factor that
attenuates the neuronal damage resulting fromvarious insults. PACAP is

wi del y di sdistibettyead]l comcoingarisgptoesds descripédataive cangahes genad stbieyof hpal thhe

endocrine pancreas,. nad nd respiratory and. urogenital tracts. Two
Cypes of - PRONBIAGHAG ros ¢ QBB narsterabe TR baiehick s S agBR: chiopfe ey i t es
exhibit a ph@Ricafdtaiid doubRrsnRREARGEMENdLE ¢h.nuch ower affinity for VIP),
whereas type Il binding sites have simlar affinity for PACAP and VIP.

Mol ecul ar ~ dhefiragl axfpirmnoArolnae €6 ndihe pashislrresshie o rrterial wargef(Pa@Pr ee
di sti nCts r ecegt R refsaye%t&fﬁﬁgtic]aﬁ{f]&s€O?f)§3aEig'rﬁs Fr’ghqff 5P&Gh lCCVJIDIﬁ\Q}IPrt(? ¢§ Qts‘ér '
systens, and the two

which is &QUpTE 0 severa ransducti on
PACAP/ VI P- endiithfned € 5tmofACIn o deMRAG2 peresfapoinsreavd v fdHE Valr @ries bemeed y

coupl ed to _adenyl clase, PACL receptors are.15 parfi arly abundant in
Cherbrai n_ aRange ¥ el PR AR Ao G A die BRI st R OR o
expressed AR, Lidd: iR hBGondifid®r . and testes. SUMMARY OF THE | NVENTI ON
It is object of the present invention to provide novel use of conpounds,

whi ch are Usedsueporka dadier by ether antkers (ssp Baglkgrownd ofdhe hwention) theBl snd

rel ated di seases %ne?f

2t ho wher ei.n I 0 r e o
sur pri sihgCgPITerid c?gﬁ‘ée T g@ﬁ tr%"%ﬁ?ﬂ“(ﬁ’é@%ﬁ‘p@%ﬁ%ﬁ@%(tehg pg%slréf%trlg‘éﬁsﬂéatfoﬁe
hi ghly corBs&w vat WEe asehepeptd denpamdeacéefined in this invention have distinctly
-Arg-Lys-A@ n- Met - Al a-Val -Lys-Lys-Tyr-Leu, 25 shqw hi ghly efficacy when
admi ni st er &pre gffisaey ’é‘ﬁb“str%‘i"f“&ﬁfﬁéﬁ’ﬂ? Eopihmay re\if_g‘il %‘“3 éheﬁ? é?sﬁ ably
uncoupl ed fyf Jﬂopy-kﬂgaﬂgﬁe;a %¥9®5HSQ%E Piimadigdel & €beH mes&@@mr&ﬁ?uéﬁ@ory

unspecific chronic an Irritating coughing, or synptons can be
rel at ed t o dsaiser asti-sdheesatory dnegdsfsueltas enidcosieroidoas roertyenethbripv byt have

inventors of this inventi.on that sai .C oun and..e ial.ly the

pept i de& nﬁL%‘OEﬂﬁéidﬁﬁgﬁ“% L&?\?vc%?répagfécgf)%}g%@céfgﬁfsﬁ%&l@%%? r%]?tg?ler ably
chroni c br @pgRbliids ardi@REN LGItEGhGvafdd getepdllsiasan and fupdd drigginythis $ieldd
conmpounds are highly active in patients suffering from COPD which is

pr ef er abl y babprovisde @b ppditipesd phyrmacelgeingséicasn IdHe: such as primary or
secondary pul nonary hypertension (PPH, SPH). The pepti des described in
this specification are furthernore suitable for the prophylaxis and

t reat nent af isarfokier' objecoafghe mmeht®nnd parvideynoytlomd higty dbiceoeeryse iof theoul d be

shown t 90a ' sglglee%})rlnggun%fs ag) gé[slcgl?e;[d%n \émorgtgxtsw?iltlg CBT’Bt tlogtefl% teatment of another lung
failure which is acute (adult) respiratory distress syndrome (ARDS), the symptoms of

which are listed above.

-Compounds comprising above-cited decapeptide sequence and having totally 10 - 60,

25 preferably 10 — 38, more preferably 10 — 28 or 10 — 23 amino acid residues have very
similar or identical biological function as VIP or PACAP which also comprise said highly
conservative sequence. It is another result of the present invention that VIP, PACAP and
also its truncated forms, for example PACAP-27, are also highly active compounds for
the prophylaxis and treatment of COPD by inhibition and/or regulation of cellular

30 processes underlying the said diseases in humans.

Generally, it was found that VIP- and PACAP-like peptides and polypeptides can show
the above-described therapeutic function and efficacy which have the following amino

acid sequence:



WO 03/ 061680 PCT/ CHO3/00056 - 12 distinctly all concom tant synptons as
descri bed above, and the general state of health of patients suffering
from COPDyvops@bms@bl y chronic bronchitis, enphysena, chromca/amsgmse
chronic irritating cough, snoker's couglB ahd so on. The forced expiratory
volune (FEV) and the partial pressure of arterial oxygen (pa®) 5 can be

i ncreased dapmanrgatysy-dim- @@Qmmaenmsmy&&trgd Léwor(gxanple, with VIP to
10 - 50 %w thin éﬂ 5 nont In nmore det t he percent age |ncrease of

fe i

FEV 1 vari 84eK5t 1S 29y nafgR 3’60‘%‘% PRIOAS Hat'bA B apfgidependspil¥r eas t he

i ncrease ok RAGRL Yilel, EmdORIWEE ma’%er ha e WS 1rohD'® SETH mandpdipgns. It was
reported earlier by ot her authors (see Background of the | nvention) that

VIP is 1o mdnmndemtédfr@m eatlf etber. FThe value plemtis prefaralrly 4of 18 gohemprefeTdidy Pesul t s
of the Rre ? |§10v re%‘ega;[l ﬂg l%how that VIP and the rel ated conpounds as
defi ned 3 n PHiPg HGYR “have distinctly nore efficacy in the treatmnent
of COPD than in asthma. Interestingly, in all these cases t he
above-nmenti oned peptides do not primrily act ogn COPD |ike typical

br onchodi | Eelypsptidgs agrePgress Mhereith§A)a R o ForPLisRs té%weatsdecssﬂlﬁn%#lév oi ds
as nentionggd. J&ﬁd ﬂw BtpLBAYS. A;'s? 19Wﬂem51yd11%cgbﬁ hé&k %pfa LN LHEREL LN

pat hol ogic bro 1al tissue P and rel ated onmpounds are not only
an al ter na1r¢sublesf)@bogem@ptﬁeﬂwemmeaanmm@ha\@ramgshamed hétevitlyi el d,  but

provi de anTﬁdd' ti on? hﬁr nacol ogi cal efficacy profile. It is a further

obj ect Bf A5 PYVRSRIAEH “PS™BY ovi de novel and highly efficacious use of the

20 sane comgqn@& a)sha@els@memq)g¢ﬂ1(gpontpﬁgLTm_tpjngQ]PD d@r the treatnment of
anot her Iun)% failure which is acute (adult) respiratory distress syndrone

(ARDS), thé L‘q,(mfmb% hes thewpganinganfd X' ) stéd -apovAsP— &br‘rbounds conpri si ng

above- ci tEdwlge?f(::lg er gg 'ST%%?J}%QHQI%Q&%QX{; 81% &ooe{c?cl e¥1d219 and 1s%§ 118%% r&r abl'y

10 - 38, nore pré amno acrd reS| very
simlar or hh'dﬁ@t/alﬁ@d frd:moo ogi (mlldrfqjﬁ(ahlxﬁxlgeisha\ﬁhlgvarue?ﬁ%mm slhwal o)
conprise said hjg ervatjve seqguenc is another re f the
present 13 n@waal%wmwavefﬁf%caw&ﬁea HIEGE o mars flock Biare B bl by

exanpl e PA@“Pre?Jped%ﬁxe@bﬁParngrﬂy active conpounds for the prophyl axi s and
treatment of COPD by inhibition and/or regul ation of cellular 30 processes

underlying the said diseases in humans. Generally, it was found that VIP-

and PACAP—lCP%ﬂﬁégﬁD%h%geﬁéalgpg B‘&éa %ee\‘,’é;e'n%ﬁcs %%glashow t he -above- descri bed

t her apeuti the fol | owi ng am no
His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg~Leu-Arg-Lys-Gln-

20 Met-Ala-Val-Lys-Lys-Tyr-Leu-Asn-=Ser-Ile-Leu-Asn (VIP);

His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-
Met-Ala-Val-Lys-Lys-Tyr-Leu-~-Ala-Ala~-Val-Leu-Gly-Lys-Arg-Tyr-Lys-—
_Gln—Arg—Val-Lys—Asn—Lys (PACAP-38)

25
His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-
Met-Ala-Val-Lys-Lys-Tyr-Leu-Ala-Ala-Val-Leu (PACAP-27);

This invention includes also compounds falling under the above-specified formula: (a) -
30 Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu-(B),
wherein A, B is any natural occurring amino acid residue, A and B are independently
from each other; and n, mis an integer having values from 0 — 25, n and m being
independently from each other, provided that VIP, PACAP and PACAP-27 (truncated
PACAP) is excluded.
35



aci d sequence: WO 03/061680 PCT/CHO3/00056 - 13 (A), -

Arg-Lys-d n-Met- Al a-Val -Lys-Lys-Tyr-Leu-(B), wherein A, B is any natural
occurringwernelesci d resi due, A and B are independently PCoraHa0bS6t her ;
and n, in is an integer having values-ftomO0 - 25; n and in being

i ndependently fromeach other. The value of in is preferably 4 - 18, nore

pref erabl y Preferréd damphszchfiisé nWeﬁbﬁlgp@tMeél&er 15. Pol ypepti des or pepti des,
wherein (A" (if n > 2) conprises the tripeptide sequences Hi s- Ser-Asp and
for Phe- ThiDAsp Arg-Netelm-Mar-AMiadelrbys Hegr Ty-%eu;- 10 amino acid

resi dues) ve-spegl fied dec otk dg_sequence. haye an _ephanced_activity.
10 Thus po?};)geptplgge%r Wher gi %@](Q%)g( q?i ?r%l@sz%lﬁg%fe‘i %‘gang%ﬂ% 51 %)

0- Phe- Thr - Ayp-Lé0X)Asm-&ad-I1eieufRéno > 2) has the neaning of (x')

g- Hi s- Ser - Asp- ) r wherein X Y, X, X" is any natural_ occurring am no
acid resi dﬁ‘é‘? a%é(e61:grp_,Asip§A§?f?Yrﬁ“gﬁéFAr%"&\ﬁuﬁﬁrQQ‘X%‘glPr‘ A Yl LRg r, g
i's an integgk-Bavimg-Kahues-fmem Qu-ad; show 15 especially inproved
efficacy. Preferred values of o and p are 0 - 8, nore preferably 1 - 5.
Preferred \a)ueshefThr-@se-0er-Tyr-Peefkry-dy rekagples Glal-Me ngh landet -y
generic formula are: . N

H s- Ser - Asﬂ‘yﬁl_gy’%ﬁe-uphe- Thr - Asp- Asn- Tyr - Thr - Ar g- Leu- Ar g- Lys- A n- 20

Met - Al a- Val(V)LysH!i:y.SSeTJ:‘)UA‘s$eW'-&SDP}%¥’IhL:Lﬁs;&—@@‘—MSLM—@%Arg—Lys—Gln—Met—

Hi s- Ser - Asp-d y- 11| e- Phe-Thr - Asp- Ser- Tyr - Ser - Arg- Tyr - Arg-Lys- d n-

Met - Al alvalrlby¥alyissThystByr-Aleas Al a- Val - Leu- d y- Lys- Arg- Tyr-Lys-

A n- Arg- Val -.Lys- Asn- L PACAP- 38) 25

Hi s- Ser- Asrg‘-’lg yﬁfFés-ﬁ%_é-s%ﬁéf%s\ﬁ‘%%P?ng—%Pf AP TMA TRF R 1Y e fraLys-

Met - Al a- Valgr hygs -8 =Tyh1 Leps Ava=-N,a-1\al - Leu (PACAP-27); This invention

i ncludes al so conpounds falling under the above-specified fornula: (A "-
30 Arg- Lys{@ n- Kbs=3a-A¥aGLlyslley &hFyFPhi-disp( By m Wheteir nAYy - Bri-arariysnat ur al

occurring amng acid residue, A and B are independently from each other;
and n, in %?“alﬁeti %lggg?fh A RSV €% romo - 25, n and in being

i ndepengentyiy from eachspthern’- provhdetst-hat x MxP. x PRACAR gands RAGAR: 27
(truncated
Ala-Val-Lys-Lys-Tyr-Leu-X°-x°-x0-x! (-x1?);
(viii) His-Ser-Asp-X'-X?-Phe-Thr-Asp-X>-X'-X*-x°-X'-Arg-Lys-Gln-Met-
Ala-Val-Lys-Lys-Tyr-Leu-X8-x-x10-x11x12_x13_y14_y15_y16_y17_y18_y19_»20_
le_xzz;
20 wherein X' — X* is any naturally occurringbamino acid residue.
In summary, it is an object of this invention to provide the following topics:

e A use of a compound for the manufacture of a medicament for the treatment of a
patient suffering from chronic obstructive pulmonary disease (COPD), which is
functionally uncoupled from or pharmacologically not correlated to hypertension

25 diseases, wherein said compound is a peptide or a polypeptide comprising the
following amino acid sequence:
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu.

¢ A said use, wherein said peptide or a polypeptide further comprises at least one of

the following amino acid sequences:
30 His-Ser-Asp; Phe-Thr-Asp.

* A said use, wherein said peptide or a polypeptide further comprises the amino acid
sequences His-Ser-Asp and Phe-Thr-Asp.

* A said use, wherein said peptide or a polypeptide has the following amino acid

sequence:



PACAP) is excluded. 35 WO 03/061680 PCT/CHO3/00056 - 14 Preferred
exanpl es of these novel polypeptides are: (i)

Ar g- Lys- Gvo-o8ie61o80 a- Val - Lys- Lys- Tyr-Leu; (ii) PCT/CHO03/00056

Phe- Thr - Asp- X1- X2- X3- X4- X5- Ar g- Lys- Gn-INet~ Al a- Val - Lys- Lys-
Tyr-Leu-Asn-Ser-1le-Leu-Asn 5 (iii)

Phe- Thr - Asp- Asn-(Ay{— &g - By g-dleuMAt efllay§a G- Iy dviatysAlr ae Mad v (BS 5

Lys-Tyr - Leu- Asn- Ser. - Leu- Asn; iV . . .

Phe- Thr - Asp- Ser M§/f" ée}s iAPRY W}’fah\?‘é: E%&ga@lﬁo R regidpevgiand\Rare v Tyr - Leu:
(v) His.-Ser- Asmdgﬂaﬁgntﬁl”'ﬁorﬁl’éﬁcw&ﬁerx%n%% X¥Prs KB integddving Safedfrdat 6 - 18;

Al a- Val - Lys- Lys-Tyr-Leu; (Vi)

Hi s- Ser- Asp- Al anvad nﬁwengnﬁdemgéemlyrfrwﬁachmthw g- Leu- Ar g- Lys-

d n- Met-Al a-Val -L - L. (

Hi s- Ser - lep_ %‘3 E%%vl em Fry>§é A%has € fol? ni;sequﬁl(ée Lys-
A n- Met - Al a- VaI (Ky&PbysTﬁ'wASIpeux 5 (vii)

!_LS/ SS?.rry'rA‘sPLé(a §§ sggﬁx-rhf;c(aﬁ? %ﬁ%l z)(g'c(u\ﬁ%?gxgml)éo amdg}esdue gand'\@are Ala-Val -Lys
Hi s- Ser - Asp- X1- XiePhledthy fré\aRactBothér; X5t ¥Pp X anAh@génttividgivalet froAl 8-Ma| -Lys
-Lys -Tyr-Leu- X8- X9- X10- X11- X12- X13- X14- X15- X16- X17_X' 8 _X19_ X2o0 X21 X22.
20 wherein X1 - oxpdpibsingindepandently fipmgaelipthehg ani no acid residue. In

S“mmry? It ig an, @%stee%heﬁeﬁn G §f2a@¥)e'ﬂ5§ &?f@%ﬁx@g&é dendche fol l owing topics:

A use of a conp oun or t manu tdre o nt for the treatnent
of a patient su1Xf ey-Hag-$¢wmAsphri¥hl = obstructi ve pul nonary di sease (COPD),

whizch s o unct i gall yxuneouRhod, .8 Ml RD AN IRGelaslag] by ook far el at ed

t o hypertension Ui séases, erel I's a e or a

pol ypept i de COrrm{dep¢ri‘dlgnt1l)}1&omfe@J:H othem) Ggind i, §as aﬁmde@eqm\engealues from 0-4,r
Arg-Lys-d n- Met - Al a- Val s-Tyr-Le A said use, wherein said peptide
or a pol ypepti dé"qﬂupf’lﬁéﬂn‘%@?%‘%l’% Oﬁteaﬁb%?r one of

15 o A said use, wherein the sequence of said peptide or polypeptide is selected from

| the following group:
(1) Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu;
(ii) Phe-Thr-Asp-X'-X*-X’-X'-X°-Arg-Lys-Gln-Met-Ala-Val-Lys-
Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn

20 (ili) Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-Arg-Lys-Gln-Met-Ala-
Val-Lys-Lys-Tyr-Leu-Asn-Ser-Ile-Leu-Asn;
(iv) Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-Arg-Lys-Gln-Met-Ala-
Val-Lys-Lys-Tyr-Leu;
(v)  His-Ser-Asp-x!'-X?-Phe-Thr-Asp-X’-X'-x°-X°-X’-Arg-Lys-Gln-

25 Met-Ala-Val-Lys-Lys-Tyr-Leu;
(vi) His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu,
(vi) His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu,

30 (vi) His-Ser-Asp-X'-X’-Phe-Thr-Asp-X’-X'-X°-X°-X'-Arg-Lys-Gln-
Met-Ala-Val-Lys-Lys-Tyr-Leu-X8-X°-x1%-x1! (-x1?);
(viii) 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-Ile-Leu-Asn
(VIP);



the follow ng am no acid sequences: 30 His-Ser-Asp; Phe-Thr-Asp. A said
use, wherein said peptide or a polypeptide further conprises the am no acid
sequenceswbiog/@ss80 Asp and Phe-Thr-Asp. A said use, wherePaTgad/opespt i de or
a pol ypeptide has the foll owi ng am no-aké & sequence: WO 03/061680

PCT/ CHO3/ 00056 - 15 (A)"- Arg-Lys-d n-Met-Al a-Val -Lys-Lys-Tyr-Leu-(B),
wherein A B is(any pasiged- A@@ggxyixn@ aném;ca@\isg sesiduese A-and TBrare

i ndependently from each_ ot her ? an i nt eger. having values fromO
- 25, n and m ﬁéﬁnbysi'r?&élpgﬁae;?&ﬁ 3}""‘ rB¥ﬁ éﬁ’c? St et 32~ Al D U8R, wherein,
if n>2 (A" peschpeHollow ng sequence: (X)O0-Phe-Thr-Asp-(Y)p wherein
X, Y is any natural occurring am no aci d reS|due X and Y are

i ndependent |y f r@&in el Stthdsp-End Bhey Ths-Agp Xt $g&r—a¥ | Agavhy 2reéd nfr om 0

- 11, o5and p Q@kngld_ngqu?geﬂ;g b Lpo 8ACke qtdigrs 10y 1Ay @l 0_ysey1r_
whereln if o> e Tol OWI ng sequence: (X') g-H's-Ser- Asp (X

) o wher ei n X%, S‘X P‘zso‘ényxnatural occurring am no acid residue, X and X
are | ndependen f > ng, t. i a vaI ues
fromO - 4, g’% ﬁgéeq%g’;?ﬁg ii‘}?mH%t gl/éfl;rgrm% o géigﬁyd r}gal d use,

wherein the seq@egcéyﬁGldetp?ekﬁ—Ndé bYS-pIo'ISy@eptL@eng éédiétﬁtle@ﬁflr@m- t he
fol |l ow ng group: rg-Lys | Val - L (i)

Phe- Thr - Asp- X' - ﬁ(sx% ¥t S%]Ln SEbr e R ?PI&APL’%

Lys- Tyr 14.eu- Asnwhereil Ké~ Déﬁhséﬁl@ naﬁﬂal(yldctn)rrmg amino a01d resxdue

Phe- Thr - Asp- Asn- Tyr- Thr- Arg- Leu- Arg- Lys- G n- Met - Al a
Val - Lys- Lys- TYr ALsai¢- uag vheggin pqlépg@@g@gﬁolypggt\ﬁy is brought in a stabilized form.

e T 2P BT AN DR ARGeL A Vel Ly Ly T Lew

e A said use, wherein the COPD is selected from the following group: chronic
bronchitis, pulmonary emphysema, chronic cough.

15 e A said use, wherein a daily administration of the medicament leads to an
improvement of the FEV1 value of more than 15% after 3 months.

e A said use, wherein a daily administration of the medicament leads to an
improvement of the paO2 value of more than 35% after 3 months.

e A use of a peptide or polypeptide as defined in any of the relevant claims for the

20 manufacture of a medicament for the improvement or recovery of the general state
of health which had been reduced by chronic bronchitis and chronic cough.

e A use of a compound for the manufacture of a medicament for the treatment of a
patient suffering from acute (adult) respiratory distress syndrome (ARDS),
wherein said compound is a peptide or a polypeptide as defined in any of the

25 relevant claims.

e A method for treatment of COPD comprising administering to a patient a peptide
or a polypeptide as defined in any of the relevant claims.

¢ A said method, wherein the COPD is selected from the group: chronic bronchitis,
pulmonary emphysema, chronic cough.

30 ¢ A said method, wherein a daily administration of the peptide or polypeptide leads
to an improvement of the FEV1 value of more than 15% after 3 months.

¢ A said method, wherein a daily administration of the peptide or polypeptide leads

to an improvement of the paO2 value of more than 35% after 3 months.



25 Met- Al a-Val -Lys-Lys-Tyr-Leu; (vi)

Hi s- Ser - Asp- Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Ar g- Leu-

Ar g- Lys- Gvo-0Mo61680 a- Val - Lys- Lys- Tyr-Leu, (vi) PCT/CH03/00056
H s- Ser- Asp-Qd y- 11| e-Phe-Thr- Asp- Ser - Tyrt7Ser - Ar g- Tyr -

Arg-Lys-d n- Met - Al a-Val -Lys-Lys-Tyr-Leu; 30 (vii)

Hi s- Ser - Asp- Xl- X2nmE&d Tt tredsinSf XRDERof@riding Al@idistéridd t0-a patient a peptide
Met - Al a- Val - Lys- Lys- Tyr-Leu- X8- X9- X' - X11 (-X12) ; (viil)
Hi s- Ser - Asp- Al aonapolpprptitth ps defneddmanyyef thigreleysniplaines, -

Arg- Lys-d n- Met - Al a- Val - -Lys-Tyr -l eu- - -llerleu- VI P)... WO
0;/906{280 gCﬂ cﬁo??dorﬁ%%& Xc_?m %ssm% xl)ﬁinjilat%Jn c'ﬁ“sarﬁ a%?orsol ofthe Seuptl 20 pélypep}lde
H s- Ser - Asp- G yby kie-pgatientThr - Asp- Ser - Tyr - Ser - Ar g- Tyr -

Arg- Lys-d n- Met - Al a- Val - Lys- Lys-Tyr-Leu- Al a- Al a-Val - Leu é PACAP- 27) ; (x)
Hi s- Ser -#Asp- X1- Xxsaphaethpgd, wheptix thoaerogsl ixgage figpya isgonig MaClsolution

Met - Al a- Val - Lys- L yS- Tyraheu- X8 Xq- X' - X141 X712 X13-X19- X15- X17-

Non Xlo Y0 X 19%25?&?)??@%%6% oty peptide; Sty it Pegitated i’

Hi s- Ser - Asp- G y Al prarfiventldal edapesBion chysistigy of Aragudgtrs-sodium chloride solution in

Arg-Lys-d n-Met- Al a-Val - Lys-Lys-Tyr-Leu- Al a- Al a-Val -Leu-Qd y-
Lys- Ar g- Tyr - Lys @ SRIOAOysgnifajen @Hprw%g %A&&IQ?A?S?E anfg‘eﬁ/ﬁ@%@f: @s gefinedyoo j g

any natural |y ogLaHyfdrige @0QnapksylbReide. A said use, wherein said
pepti de or polypeptide is brought 1n a stabilized form A said use,

wher ei niGai d peptsaidephasngsegidaht@upositianswheteinseid pehtideonpalyrep@EPD present
selected fromthe foll gw.n royp: chroni bronchitis, pul nonary
enphysema, chrofft %C%ﬂ&ﬁ?mﬁﬁ%gﬁlﬂ’gﬁﬁan3&’8?99\%8#@4% a daily adninistration of

t he nedi caneng IA%ag%hggn@@uﬁd'am@y&,mtaS@érogche FEV 1 val ue of nore than 15%
after 3 nonths. A said use, wherein a daily adm nistration of the

nmedi canent | eads to an inprovenent of the paQ2 value of nore than 35%

after 3 noissiLep s cEbTOREPt i de or pol ypeptide as defined in any of the
relevant clainms for the 20 manufacture of a nedicanent for the inprovenent

or recover pughble pempards whickthgvethe therapeutic effect according to the invention, are
compounds which have the same, but also reduced or enhanced, biological activity of VIP

or PACAP. Preferred compounds according to the invention have the same or an
enhanced biological activity. All compounds falling under this group comprise the
sequence Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr—Leu.

20 The invention includes also derivatives of the disclosed peptides and polypeptides having

the same biological activity.

The term "same biological activity" means the biological, physiological or therapeutic
“activity or functionality compared with the relevant properties of said peptides and

25 polypeptides, preferably VIP or PACAP.

The term "derivative" means a peptide compound which is derived more or less directly
from the corresponding peptide, such as VIP or PACAP as such, and is altered by some
additions, deletions, mutations or modifications without altering the biological properties

30 of the parent peptide. Suitable VIP derivatives are, for example, disclosed in WO
8905857, WO 9106565, EP 0663406 and WO 9729126 (Fmoc protected VIP). The term
includes also conjugates of peptides and polypeptides according to the invention that
consist of the parent peptide or polypeptide coupled to lipophilic entities, such as

liposomes. VIP — liposome products are, for example, disclosed in WO 9527496 or WO



of health which had been reduced by chronic bronchitis and chronic cough.
A use of a conpound for the manufacture of a nedicanent for the treatnent
of a patwerw/osiskd eri ng fromacute (adult) respiratory di PCTAIRN3IHYIFEAr OMe
(ARDS), wherein said conmpound is a peptd de or a pol ypeptide as defined in
any of the 25 relevant clains. A nethod for treatnent of COPD conprising

adni ni st er iongs5360, daté BRrovediBhdrdes widh re3pgedtoepiilgaligsandgkitbsigic n any of
the relevant clains. A said nethod, wherein the COPDis selected fromthe
group: chr dpgredasiopniiusthermore, the farmnasiydesabeyfaagmentseHiebly emadifigg{ragantsa sai d

met hod, wh ' LY I nistration of the peptide or polypeptide | eads
to an imrﬁczﬁﬁgrgﬁtr‘%?héteﬁe&g% 1 value of nore than 15% after 3 nonths. A

said nethod, wherein a daily adm nistration of the peptide or polypeptide

| eads to I mprovenent, of the pa? val.ue of nore.than 35%after 3 nonths.
v 03/ 061 6a0e R naREuBtens A SoRboind TR pth pBTE § PR AR Afs

conpri si ng caEbdHisH QinpatedwitiRhedbiypestices RePpépities ReodingabYReMlEdRnas
defined in ar;y of the relevant clains. A said nethod conprising inhalation
of an aer opeafergblyt\HR, hypverwithout hayipp aleredibiolagical properties. & anglogyesdnayd

nmet hod, wherel | &g BBA8sd R eBtih&0 | Lon

cont ai ni ng%gg’%@raggg%}?l%ﬂggg%tiﬂ%f/pept ¥ eo?mp;3 3 ées'i E%Fé)f |lwpp%gi?%g%sgd form A
phar naceut iacairdiag npths intvietiorcara pestidenExampiesdoieons Bibdinalvgodd ae didelosadl ut i on

in an isotoni ntr.ati on, conpri,si VI P, PACARP er peptide as
dof i ned! | i BREFARE - EPaguise. Fh s s achieny Bk G358 dryte b

phar maceut it i GATRISEE 0405240 ©19336RhssH R D6 13964 OThelHny BRAIeSAs6 FIPbESEeNnt
in a concentration range between 3 and 300 / L. A said pharnaceuti cal

conposi t i oRAd3ARbemelogucs, WETAREED! SESCRP AC AN sShosy prealtuceths bty (hi ch
have the thﬁg?@&w &Ipq{og%@@%%s&g%ggo hQ i,mﬁﬁbrpl\ggwbg@?tsaf& peelaslelValols
u a O redaduc or en ,

whi ch have the same, b ance ol ogical activity of
VIP or PAGAh PRCaPEXT. etheaampalsm dehdecarctihnmotogutsthati covlenformnidedVi®, t he same

or an enhanced hi ol ogi cal actjyjt conpounds falling under.this grou
conpri st gEphipathic he?i%es. %referred \\;IP /y PAélAi’ homgB)gues are peptfdes %at comprise one g P
or more consensus sequences. Examples are peptide histidine isoleucine (PHI), peptide
histidine methionine (PHM), human growth hormone releasing factor (GRF), pituitary

adenylate cyclase activating peptide (PACAP), secretin and glucagon.

20 The term "stabilized form" means a derivative or analogue wherein the parent peptide
was altered in order get more stability and increased half-life in blood and serum. Such
stabilized forms are preferred if the polypeptide is fragmented by enzyme activity.
Possible stabilized forms are cyclic peptides or polypeptides like cyclic VIP or cyclic
‘PACAP, fusion proteins, preferably Fc-fusion proteins or pegylated polypeptides, for

25 example pegylated VIP or PACAP. Methods for manufacturing such polypeptides are
well known in the art. Polypeptides and proteins may be protected against proteolysis by
the attachment of chemical moieties. Such attachment may effectively block the
proteolytic enzyme from physical contact with the protein backbone itself, and thus
prevent degradation. Polyethylene glycol is one such chemical moiety that has been

30 shown to protect against proteolysis (Sada, et al., J. Fermentation Bioengineering 71: 137-
139, 1991). In addition to protection against proteolytic cleavage, chemical modification
of biologically active proteins has been found to provide additional advantages under
certain circumstances, such as increasing the stability and circulation time of the

therapeutic protein and decreasing immunogenicity. (US. 4,179,337; Abuchowski et al.,



sequence Arg-Lys-d n-Met-Ala-Val-Lys -Lys -Tyr-Leu. 20 The invention

i ncl udes al so derivatives of the disclosed peptides and pol ypepti des havi ng
t he sane wooBogiésml activity. The term "same biol ogi cal a®CirxiHop/00tFeans t he
bi ol ogi cal, physiol ogical or therapeutiim -activity or functionality
conpared with the rel evant properties of said peptides and 25 pol ypepti des,

preferably r . P i HY @ds. a8 fR3P I npound
gy%grgﬁ asTHGEE Jgf.*}?olée%éff%agfj RGBEhY s FRATEY. 5B 98 i, Fear RITDC

which is d nore"or less directly rom the correspondi ng peptide,
such as VI Pocus @ ihEagtacsts: 4adEPS 401t384p d hieyndditine of palgiithylenssglyed| et i ons,

mut ations or nodifications w thout alteri t he. bi ol ogi cal, pr rties 30
of the par érf?feaﬁféspsttqbfcllgty .Ogﬂ CP5R es@?‘ﬁp%‘&?%@? i Q/tgtglszirr“ée,m r(')gt pél%dﬁp%{égc,a} i'scl osed
in WO 890585dompHe OibGfonGlegylEed 066340 s arte pARyREdAPbRBeftiderprominisatioed VI P) .
The term includes also conjugates of peptides and pol ypepti des accordi ng

to the ismvebilised wiHhregarbesrldt of the parent peptide or pol ypeptide coupi ed
to lipophilic entities, such as |iposones. VIP - |iposone products are,

for exanple, disclosed in WD 9527496 or WO WD 03/ 061680 PCT/ CHO3/ 00056 -
18 973556 The seroh 'fasien pngcint edtapy npenoued, espediallyespahtlized dotm, sansistingtnif] i ty
and proteolytjic degradatioqn, Furthernor er m.ingl.udes al s

fragnents, a?l‘)lyggﬁl?tl"%%ﬁﬁ(ﬂ?'lniggﬁthfsr‘%‘@e ﬂ?’é’ret?ﬁgfy[}zﬁ]od atr&@n%élt‘%&lvefo&aﬁé O8Y% The
term "anal Qginess PPROAE, vhiClo [¥Ted do Wbtk pepydd @ \protdindBdidher @ bieirSit hreférdbly and
conposi tion conpared wth the pol ypeptides_ an Fepti des accarding_to the

i nventi th, an pnenaglabrlin meleculeanere ereforblyadtagment thgreafl.mastarefralygifeal
properties. Yy res j t:l : .al so
non- pept i dg(sn?ﬁogroe? gl}%%}'@?“%lyrgﬁgﬁggg%@f lég\cl(:)(?ig?%g%%dgq)tr gﬂi 1%€§E{1Pé§fnmare
pepti des. EXQrODEBI2NB ank stoms awlilprved bgjtidise arseruth sl et AlfusthemexaPpl325044

(cyclic peptid . EP (14 near peptides), EP 0536741 (cyclic VIP
modi fi cati &éﬁ'?iéﬁpmgﬁgg%%g'#184309 and EP 0613904. The term i ncl udes
al so VIP or PACAP honol ogues, which are not VIP or PACAP but show great

structural simlarity to VIP. Such a VIP honol ogue accor di n% to the
i nventi on iThe pa@peuridiaseordingriel thetinvention it lejused 6s metiamngnt 2y as JIRENASEE m al so

i ncl udes such honol es.t l.d. f ] P, 15 anphi pathic helices.
Preferred VIBY %Fﬁ@%%%W%%’F%E}c&gg&hgﬂgn%qeﬁr}1 (ejlé/?ql%{!eit conpri se one or nore
consensus gwdughcandividtalmprefsrabhyerefieptol rdanmialst ¢spedially lnmiame CTheecofipialind

pepti de histidine nmethionine (PHW, huc{’r;an growth hor mone rel easing factor
( GRF) pi t u§ \gsgglg,n a pharmaceutical composifion and form lations, comprising, as arule, a

pharmaceutically acceptable carrier, excipient or diluents. Techniques for the formulation
20 and administration of the compounds of the present invention may be found in

“Remington’s Pharmaceutical Sciences” Mack Publishing Co., Easton PA

As used herein, the term "pharmaceutically acceptable carrier" means an inert, non
‘toxic solid or liquid filler, diluent or encapsulating material, not reacting adversely with

25 the active compound or with the patient, or any other formulation such as tablets, pills,
dragees, capsules, gels, syrups, slurries, suspensions and the like. Suitable, preferably
liquid carriers are well known in the art such as sterile water, saline, aqueous dextrose,
sugar solutions, ethanol, glycols and oils, including those of petroleum, animal, vegetable,
or synthetic origin, for example, peanut oil, soybean oil and mineral oil.

30 The formulations according to the invention may be administered as unit doses containing
conventional non-toxic pharmaceutically acceptable carriers, diluents, adjuvants and

vehicles that are typical for parenteral administration.



adenyl ate cycl ase activating peptide (PACAP), secretin and glucagon. 20 The
term"stabilized fornf neans a derivative or anal ogue wherein the parent
pepti de weao3abteered in order get nore stability and incr@asadonaddsel i fe in
bl ood and serum Such stabilized fonns-arz preferred if the polypeptide is
fragmented by enzyme activity. Possible stabilized forns are cyclic

peptides or prhyReRtpadRmtérakandiddsitereifl RivRttandtu]ifitraveRf§es traf didd4r and
proteins, preferably Fc-fusion proteins or pegylated polypeptldes for 25

exanpl e pegy! Ht@Hacienl igicconamg infysion fFdnIyes. Raicntes campegtiasend sembiatiensdes
are well knoyn g b%?/er@t%l% ‘adlﬁﬂllléfaﬁ@mthg%}o%ag 01?&1811 B 1SR nD 6 427 O(%]O%Qttaﬁtd

agai nst proteolysis e attachnent em ca nol et i es.
attachnent naﬁus&j’nfaeccbridinglt(ykhﬂmkrobérblrespr ot eoI ytic enzyrre from physi cal

contact with h@tg ei n gqlgbo e s@ A t hus ent. degr adat i on.

Pol yet hyl erle ﬁ)— PYE'S NS §ARSHES &Y OFf éﬂ%‘ 'é?l‘oﬂﬁ? f"}‘)cf’ﬂ‘éet“ 2 BEBT"ZGUShTIn to
protect agai ngindHeQlgeistk Wicss, (hashes, tBletidk agenls, 1R TARE ASih@BraBisOMHAGVAERE | NY
71: 137- 139, 199%)1_ In addition to protection agai nst prot eol ytic

cl eavage, chengents Thetwbleicmey bmcoatstd aseerrisg te aethp advellkaoyn ot dens- has been
found to provide additional advantages under certain circunstances, such
as increasing the stability and circulation tinme of the therapeutic
protein and délmrteiasesragcordmgmmjxemmmntwn n(awSontdm]dﬁﬂy3@%1red\hmohﬁmkﬂheet al .
WO 03/ 061680 PCT/ 3/ 00056 - Enz

rre S. . Hol cer and
P Pobor i oIt o fempasind Segordingao ihe daention A ey multBISaTRerkof o AkE NP EAe el o

4-10; EP O 40&03%84% opthSurA dtkdpeOtical; aBQp »a%lemds @l dé§Hate foP& ERRA Patient
stability of the pegtldes and poI yrdge ptides of this invention at

physi ol ogi cal (ip#nmals, iwelvdmeddmans)ispenss gplagadety ob iseundych aribe patbylyaf di
pOl ypeptide / Q;ge.% fec a@tlbgnﬁ!e?gl e‘Ef’l L}ﬁ%fe%é{hezagg q\Nfig' Qvefgsggog?rgﬂle%ﬂ# SBX dTélem‘iqu m

"fusion protein rm - cbnsrsting
of a pol ypephmcthe)uanmf@ﬂdmmgrdnon;x’ae dfraiearahmrenz)pmeimapltye WhjEct@if tiee (WaBnent,
derivative or an ch as P@FCAP Whlchgﬁ’SfUSdto nQt her peptlde
or protein!d Siénht r?i?yo‘iréir?i”iy?xtfraé‘? tyre PHthgiliseasain F(S‘Bfiﬂe }‘?fﬂ geule, nore

preferably a {54 'iHnsTa}?@Eﬁ%matmﬂ%n {x)fr@éft@d Bhle¥t @n Vo) PBRArh@BeuBkalafteb e
nol ecul e, preferably an -VIP fusion protein I's described in

200024278 anddsihjodese aﬁthercprrmvmdi dfahlfs imviehon 13 beyagmabeud Sbigoead 200\ pgukg bedy

exanpl e is Fc- PACAP and FC PACAP- 27 ound according to the
i nvention can“ﬁ@hﬁé’é‘?:feréglyrﬁ?m?&@@rﬂg aﬂfilzgé‘gg‘?%g?fgp V¢i8ht neans to eval uate

pat hol ogi cal conditions in an individual.

20  The preferred administration of the peptides according to this invention is the inhalation
of aqueous solutions containing a preferably water-soluble peptide having the biological
and pharmacological activity of VIP, PACAP and related analogues, variants, derivatives
and so on, as described above. The aqueous solution is preferably an isotonic saline
“solution (NaCl ) which can contain additional drugs or other suitable incredients.

25  Preferably, the peptide compounds are used in said solutions in a stabilized form as
specified above. Especially preferred solutions are istonic NaCl solutions containing the
peptide in a pegylated form. The concentration of the peptide used in therapy in said
solutions vary according to the invention between 10 mg and 300 mg / L solution,
preferably between 30 mg and 100 mg / L. If stabilized forms, such as pegylated VIP or

30 pegylated PACAP, are used the concentration as well as the over-all dosage of the
selected peptide of the invention can decreased, as a rule. The inhalation of the peptides
or polypeptides according to the invention can be carried out, as a rule, 1 — 4 times a day
for 5 — 45 minutes, preferably 10 — 20 minutes, according to the severity of the disease

and the efficacy of the compounds used for the treatment.



The term "individual" preferably refers to mammals, especially humans. The
conpound is used in a pharmaceutical conposition and fornmnul ations,
conpri si /gp BMcwso ul e, a pharmaceutically acceptabl e car PC&rGHBN0I5pi ent or
di l uents. Techniques for the fornul at+ohl 20 and adm nistration of the
conmpounds of the present invention may be found in "Rem ngton's

Phar maceut irsainh@atiemnais colvpsindRudriinpitd the Goventi BAK REfe BB YSrougheh sier ei n, the
term "pharnaceutically acceptable carrier” neans an inert, non toxic solid

or |iquid RprosdformiAdiesals ad techmigyssioanaksgdhe s Well knovat inthat iARIORe v er sel y

wth 25t i : P j : | ation
Q?%lt%s\a?fe\é)i%ll 1% U&Qalﬂrng"&c;éegtla{& ﬂ@}t'ﬂe?g%le osf;tpclej g{S\‘/)éntgcan ﬁr iegéﬁ,lﬂﬂé,

such as tab ragees, sul es, Qe
suspensi ondVIBrd PAIGAR ark prefSued ialthegaspp£EOPBL Ayimihistgatiod byarasal eprsy ar e wel |
known in_the art such as %%frile wat er, saline, aqueous dextrose, sugar
sol utions, EPAHEY € 9 e Snd oil's, including those of petrol eum animal,
vegetable, or synthetic origin, for exanple, peanut oil, soybean oil and
mneral oil. 30 The fornulations according to the invention may be

adni ni st er é@mbinationthed@@es cont ai ning conventional non-toxic

phar maceut igal ?&ﬁg | ' j ' LGl es
that are t;}gl?ég%p or %g?}é}r%?‘éeﬁgpﬁa %%ﬁiag?]élgt&?%?ﬁto S\%b%%#g%%ggg%ﬁﬁ/e@ 3/ 00056
- 20 The themam ppigngritydtsalf’or imgiandaesutieal eompssitianstvereenthsy aiemiked/ertbus,
intra-articular and intratracheal ipjection and.infusian techni S.

Par ent ol SBHIGERTS R KABeRB RO TSt TBrge Saps Lt et SbFeRant Aot er ed
I Nt r avenousiigéafkt fi8Eressiorn TRSaPSuticall e Bctias deses Ay hantmidistele@Bloae 604l ng to
known procedures. 5 Tablets and capsules for oral adm nistration contain

convent i onafjuastivegherapy instparbinasionyidithey Phgieracsutior]ly pdedive gpnpeinds, such
tabl ot s ey BAPReE R By SRR Seia PRGNS hitths REREL: (i
doses accoradiiciplihergicteonchoditdtosrisuvhys qoattadinm dedrhide), dong-acohganount s of t he

10 conpound according to the inyention, Qr sup-nultiples thereof to nake up
t he desﬂ?eg“’ g@éﬁm¥%e“@ﬁ?gﬂﬁﬂﬁ ﬁgpﬁﬁEﬁWﬁéﬁPpgoﬁﬁk8b§5@ﬁ§ﬁgagﬁbe and dose

rate for a cehﬁssﬁhd%fié.}%ﬁﬂlz48§mﬂmh§,meisﬂﬁdeyg«iaagm HABAE) CINE PERA$hid v@nMes | ety
of factors, such as The activity of the Specific active material enployed,
the age, babp relefeght the gembinatiohefthe Rompaads dessribed inrfhe prasrat myeatonofith
adri ni stratf ooy 8t pu0lySl GRLANSG g fllzy T activity, (the object of the
treat nent, .7 €., therapy or prophylaxis and the nature of the disease
to be treatled.likdlyahafiios @erapn withahpasnpduadsofahe imventon) aloh® osinicombiratieat ed
pati ent Sin,vivo) a pharmaceutical effective . ) X

20 with the ‘abovementioned substances may lower existing but undesired drug effects in a

subject in need of those drugs.

Surprisingly, it was found that the peptides and polypeptides as defined above and in the
‘claims, above all VIP and PACAP, have beneficial effects in the treatment of ARDS and

25 COPD as demonstrated in the following examples. These data show a dramatic
improvement for the treatment of as yet not sufficiently treatable diseases. It is a benefit
of this invention that all tested polypetides comprising the highly conservative

decapeptide sequence as depicted in above are efficacious.

30
SHORT DESCRIPTION OF THE FIGURES:
Fig. 1: Figure 1 depicts the forced expiratory volume in one second (FEV1) (1a) and the
partial pressure of arterial oxygen (1b) of a first patient treated with VIP.



daily dose of the conpound of this invention is between about 5 ng and 200
g /kg body weight, preferably between 20 ng and 20 g /kg body wei ght. 20
The pref ewoadoedsd ni strati on of the peptides accordi ng toPCRICHBOWSAtI on i S
the inhalation of aqueous solutions tofaining a preferably water-soluble
pepti de having the biological and pharmacol ogical activity of VIP, PACAP
and rel at edi r?alRigueQ,dep'atsithmfosqedwepirwtatyi woduwme gnehessecand,(FBY 1 @ st aridtbel
above. The agueous solutjan is rably an i soronic, sali sol ution
(NaCl ) whiP8fi@ ﬁﬁrﬁsst’:‘%?f;q n lq%yg?rbﬁ&‘foge ﬁ%%“@?a%{‘fférat%%r@‘égﬁﬁ i ncredients.
25 Preferably, t he peptide conmpounds are used in said solutions in a
stabilized formas specified above. Especially preferred solutions are

i stoni ¢ Nadlig.sp|Higire dlepisttths parfig Ptr?ﬁéureﬁéﬁft?réfé oxyeen (Begdh Heagrtiabpigssurpe
concentrat iy ?Q?ﬁ Egr%omr%&ra%gpéeeg hiy ﬁlbe&a@%-ag%gmséygeﬁe fflefre&aaweb&)

according t I'nventi on betwe utt1on

pr ef er abl y ofethiskpatidft tnepteaineitilUIP. g / L | f stabrlrzed forms, such as
pegyl ated VIP or 30 pegyl ated PACAP, are used the concentration as wel |l as
the over-all dosage of the selected peptide of the invention can

decreased, g8 AF{gk&4 ddhi&s 't}ﬂ:h?ilﬂaﬂédpﬁﬂtyo(w Jhﬂleﬂeﬂe&d egsratd?y v@lQbﬁéQﬁ?Bﬁé des
accordrng 0] e 1 nvention can be carrie out as arule, 1 - times aday

for 5 - 45 spdondf(BEV 1) ithertetahling camcity SHLGY, Ard e remainpediohne (B\{)Wé adlaivdrity
of the ficacy of the compounds used for the treatnent.

WO 03/0%& é%éﬁEP%%g6§h%‘? - 21 For inhalations the conmpound accordi ng
to the invention is preferably brought in an aerosol form Aerosols and

t echni ques to make t

| mhal s ol iR d GRS B ARG HEbREE SHEHES (NOIHE) 26 ORGP oxanpl o

VIP or PACHAL& amfp%ﬁérﬁdmnﬁseweA@eu@eﬁe&@ﬁﬁ)vnﬁ\dm nistration by nasal
spray 5 techniques are also suitable. Conbination therapy The conmpounds of

t he |nvent|on may be adm nistered to a subject in need thereof, e.g. a

e B L A L T

for at Iea3UUDS@emﬂ@MMMﬂH®n of the diseases' progression. Therapeutically
effective doses nay be admi nistered alone or as adjunctive therapy in
conbi nation with other pharnmaceutically effective conpounds, such as

conpounds @t NEL 7 AEMOS thefinbhsuledst 6:85Eh BHabR) 82nAARNbH &FidSH6h as
albuterol)'—ﬁahtﬁgﬁo |ngg|b Bro%chohrﬁﬁﬁorgj(gﬁch as I pra roprunrbronlde)
| ong- act i ndourth, fifth, and sixth patient with severe ARDS treated with VIP.
20
Fig. 8: Figure 8 depicts the mean pulmonary artery pressure (mPAP) of a fourth, fifth,

and sixth patient with severe ARDS treated with VIP.

-Fig. 9: Figure 9 depicts the pulmonary vascular resistance (PVR) of a fourth, fifth, and
25  sixth patient with severe ARDS treated with VIP.

Fig. 10: Figure 10 depicts the mean arterial blood pressure (nABP) of a fourth, fifth, and
sixth patient with severe ARDS treated with VIP.

30 Fig. 11: Figure 11 depicts the intrapulmonal shunt of a fifth patient with severe ARDS
treated with VIP (timeframe of 24 hours).

Fig. 12: Figure 12 depicts the intrapulmonal shunt of a fifth patient with severe ARDS

treated with VIP (timeframe of 20 minutes).



15 bronchodil ators, inhaled or oral corticosteroids, antibiotics, or
antiproliferative conpounds, e.g. D 24851, Imatinib nesylate,

guanyl hydweanels&N - 1493. This invention also relates toPCTaCHBmOSAAt i on
of the compounds described in the presed® tnvention with at |east one of

t he abovenentioned drugs. It is likely that the therapy with the conpounds
of the invention, alone or in conbination 20 with the abovenenti oned
substancesdggﬁgkg r existing but undesired drug effects in a subject in
need of th gg Surprisingly, it was found that the peptides and

pol ypept i degr@s: def i ned above and in the -clainms, above aII VIP and PACAP,

have beneficial effects in the treatment of ARDS and 25
denonst r at ¥ Patient with ﬁfeﬂer%QPRB l@&aﬁﬁaééablcrhl@séya%ﬁea&ghéwatoawarﬁﬁ!qdc\’ll’

i Mpr ovengnt 01994 £ 1 ARinifs iiPthe MMEIDRbS Mabidr §dt BAPILITR,
dlseaseg? ﬁ%&?&ghﬂﬁ é?é U@@@ th¥s }nveg?ﬁb% t gt a Pﬁtegtegqpolypgﬁides
conpri si ng Gdrmahy)gising aqxanm siat oﬁ/feumdeqpaqwtﬁalwlaa’elqmsﬁtm afshadepsteneed i n
above are ffl aci.ous. 155 QN CF THE Fl GURES: FI%, . Figure
1 depicts t e P%‘)%Biefeéﬁ F‘i?f’réx?‘ﬁ'" Te© ’Hd’“ﬁﬁ%\? ¢)andya and the
partial pr E{P&M&Epr@sfsu@rdfﬁhbﬁél oﬁg%@ﬁﬂve(d Mpasdfeda first patient treated with
VIP. WO 03/061680 PCT/ CHO3/ 000 - 22 Fig. 2. Figure 2 depicts the forced
expiratory Rﬁa\rhﬁfercememr@tosw@lﬁ@e(urw s_eforech) oA FOfRpatisat 1 psapedsured peesdinge of
arterial,o f 0 gure 3
depicts 1? thg&H ethﬁgggﬁeﬁg&gw‘%{}?%ﬂﬁ@ ( elﬁ%()é” gg))/f\ﬁﬁl Fér )lafg E
pressure 5w@ksahg&eﬂai carbon di oxi de (PaCDZ) and the arterlal al veol ar
oxygen differeR EE%) ¢ thlrd%gﬁabFﬁt tre t.ed with VIP. Flg 4:
Figure 4 déf Brifle ot E‘é?ﬂf& PYyeep oG dda MERp TGP AP urre | n
one seconc&ta(nﬁgr\f othodsR@et @&ahehtUiith vmo?@oﬁg/lr@ J»a@)o 9%%@1 B@r da gmrna ng
volunme (RV) of a third 10 patient treated with VI P Igure 5
depicts themaﬁﬁéﬁmaﬁib)veolar oxygen di fference (AaE[Q) of a fourth,
fifth, g sixth patient with severe ARDS treated with VIP. 15 Fig. 6:
Figure depicts the Horowtz Index of a fourth, fifth, and sixth patient
W th severePqaridRDS treated with VIP. Fig. 7: Figure 7 depicts the neasure
For oxygen Xapgt?e%lt zmth(ggvere (rIrB% stglln{}])tonlazsl gﬁgleé)(m?(loo pg in 3 ml NaCl 0,9%) for 15
minutes via the MicroDrop Master Jet (MPV, Truma, Germany) using a particle size of 3
um to provide alveolar deposition of the substance. Lung function parameters FEV1
20 (forced expiratory volume in one second) and PaO, (Partial pressure of arterial oxygen)
were measured.
FEV1 (forced expiratory volume in one second) of COPD patient 1 is measured according
to standard methods after treatment with VIP (200pg in 3 ml 0,9% NacCl per day) for 12
-weeks (Figure 2a).
25 PaO, (Partial pressure of arterial oxygen) of COPD patient 1 is measured according to
standard methods after treatment with VIP (200pg in 3 ml 0,9% NaCl per day) for 12

weeks (Figure 2b)



fourth, fifth, and sixth patient with severe ARDS treated with VIP. 20 Fig.
8. Figure 8 depicts the nean pul nonary artery pressure (nPAP) of a fourth,
fifth, oo ogloxteBo patient with severe ARDS treated w th VIPRI/GHOQ00®s Fi gure
9 depicts the pul nonary vascul ar resistahce (PVR) of a fourth, fifth, and
25 sixth patient wwth severe ARDS treated with VIP. Fig. 10: Figure 10
depicts thePanems arterial blood pressure (mABP) of a fourth, fifth, and

sixth patient with, evere . Fi 1. _Figure.l1
Gomt ot oot hek perient ik Seseks CORBRabAf L P b b Ny et s Brihiiia
treated w tihe MidtoDtdpabdiamet QP ZATHAIAI Sdrmanly) bsindl@partitigdi ok3 pdepi cts the
i ntrapul monal shunt of .a fifth patient with severe ARDS treated with VIP

(ti nmef r ame podvigarlngatartdspsitianpoby 9bseee: Pug tmosyopgeetend EVE(AnpeES

Cympt oms | SraF Ry lsrit by YO, S Y i GB) CHEPUE LR PARE BT 0"

M cro([j)r opI MRSI}hellhlnk%h(rﬁé?Vas WeslUmgPhaoz@arrtrﬂr]wssun:elorﬁgrten?mygmb QA2 of 3 mF}ES/
provi de al veol ar sition e su unction parameters

1 (forced dRfak Ye)?? 4y QRYSFRD q? eISRRS), saé‘giﬁg;}(jzﬁwléa@g”u‘(e raftFlé"’fl%%flé’élsure of
arterial oxygend) Wakmaagasyred. FEV 1 (forced expiratory vol ume in one

second) of COPD patl ent | is neasured according 10 to standard nethods
after treatnent with VIP (200g in 3 m 0,9% NaCl per day) for 12 weeks

(Fi gurel(}a)jgxfﬁpﬁgggﬁl&ﬁbspressure of arterial oxygen) of COPD patient |

IS nmeasur Standard nmethods after treatnent with VIP (200g
in 3 m 0,9%Nad per day) for 12 weeks (Figure 1 b) 15 Patient 2: A
pat i ent vvirfnﬂt_lgmﬁére COPD syrrptoms inhaled VIP (100 pg in 3 mi Nad 0, 9%

o 12, T AR B e RGO 02 70
function paﬁlaam‘emmmao pgin 3 ml NaCl 0,9%) over a period of 24 hours via the
15 MicroDrop Master Jet (MPV, Truma, Germany) using a particle size of 3 um to provide
alveolar deposition of the substance. Parameters AaDO2 (Afterial-alveolar oxygen
difference), the Horowitz Index, mPAP (mean pulmonary artery pressure), PVR
(pulmonary vascular resistance), mABP (mean arterial blood pressure) were measured as
shown in the figures.
20
Patient 5:
A patient with severe ARDS accompanied by pneumonia due to pneumococcus infection
and sepsis inhaled VIP (12 X 200 pg in 3 ml NaCl 0,9%) over a period of 24 hours via
the MicroDrop Master Jet (MPV, Truma, Germany) using a particle size of 3 um to
25 ‘provide alveolar deposition of the substance. Parameters AaDO2 (Arterial-alveolar
oxygen difference), the Horowitz Index, mPAP (mean pulmonary artery pressure), PVR
(pulmonary vascular resistance), mABP (mean arterial blood pressure), and intrapulmonal

shuntvolume were measured as shown in the figures.

30 Patient 6:
A patient with severe ARDS accompanied by pneumonia due to haemophilus infection
inhaled VIP (12 X 200 pg in 3 ml NaCl 0,9%) over a period of 24 hours via the
MicroDrop Master Jet (MPV, Truma, Germany) using a particle size of 3 pm to provide
alveolar deposition of the substance. Parameters AaDO?2 (Arterial-alveolar oxygen

35 difference), the Horowitz Index, mPAP (mean pulmonary artery pressure), PVR



20 (forced expiratory volume in one second) and Pa02 (Partial pressure of
arterial oxygen) were neasured. FEV 1 (forced expiratory volune in one
second) oWOo@®PE6pmti ent 1 is measured according to standacad/amBioods after
treatnment with VIP (200g in 3 m 0, 99 N&Cl— per day) for 12 weeks (Figure
2a). 25 Pa02 (Partial pressure of arterial oxygen) of COPD patient 1 is
measur ed aépimdnary vasn:ulasteaistbacd metBib0hscaafarterial thl edtpressorepvivete vtaBuicd@dg i n 3
m 0, 9% Chve ij % or 12 weeks (Figure 2b) WO 03/061680 PCT/ CHO3/ 00056
- 24 Pati &t %mﬂ\lf‘)ﬁ Y&t with severe COPD inhaled VIP (100 g in 3 ml NaCl
0,9% for 15 mnutes via the McroDrop Master Jet (MPV, Truma, Gernany)
using a particle size of 3 mto provide alveol ar deposition of the
substance. Lung function paraneters FEV 1 (forced 5 expiratory volune in
one second), VC (Vital capacity), TLC (Total lung capacity), RV (Renaining
volunme), as well as Pa02 (Partial pressure of arterial oxygen), AaDO2
(Arterial-alveolar oxygen difference), and PaCO2 (Partial pressure of
arterial Carbon Dioxide) were neasured. 10 EXAMPLES FOR ARDS Patient 4: A
patient with severe ARDS acconpani ed by pneunonia due to mycopl asm
infection inhaled VIP (12 X 200 g in 3 m NaCl 0,9% over a period of 24
hours via the 15 M croDrop Master Jet (MPV, Truma, Gernmany) using a
particle size of 3 mto provide alveolar deposition of the substance.
Paraneters AaDO2 (Arterial-al veol ar oxygen difference), the Horowitz

| ndex, nPAP (nean pul nonary artery pressure), PVR (pulnonary vascul ar
resistance), rnABP (nean arterial blood pressure) were neasured as shown
inthe figures. 20 Patient 5: A patient with severe ARDS acconpani ed by
pneunoni a due to pneunococcus infection and sepsis inhaled VIP (12 X 200 g
in 3 mM NaCl0,9% over a period of 24 hours via the McroDrop Master Jet
(MPV, Truma, Gernmany) using a particle size of 3 mto



25 provide al veol ar deposition of the substance. Paraneters AaDO2
(Arterial-alveolar oxygen difference), the Horowitz | ndex, nPAP (nean

pul nonar ywariseeasspr essure), PVR (pul nonary vascul ar resi $CANTHB/000FABP
(nmean arterial blood pressure), and intZ2@pul nonal shuntvol une were
measured as shown in the figures. 30 Patient 6: A patient with severe ARDS
acconpani ePARENNEUADYBa due to haenophilus infection inhaled VIP (12 X
200 g in 3 mM NaCl0,9% over a period of 24 hours via the M croDrop Master
Jet (MPV, Truma, Germany) using a particle size of 3 mto provide alveolar
deposi tion of 11 reuswiatcampeund st drahantacAadoPa mddicemeal foathe @ehtatentofiegen 35

difference), the Horow.tz |Index, nPAP (nean pul nonary ar ressure), PVR
WO 03/ 061680 PCPRE§H)Syipgmegrom clz@mcpﬁat?waﬁap “%Pé?&‘é’tf[' S?@%‘Pﬁ@&j’,ls MABP

(mean argeri al %&%@n;ﬁfgﬂﬁfé%]ﬂ%d ﬂ@mrr’@mwgé@my SQVRelakdtd By fdr@iies. WO
03/ 061680 PCT/ CHO3/00056 - 26 PATENT CLAI 1.” A use of a conpound for

t he manuf act ur e diseasgs,vettirganaid compeundie a pepsiderns atpobipeptidepanipsiamg s f er i ng
from chronic obitﬁucti ve. ua! nar nc(ejj sease (COPD), which is 5 functionally
uncoupl ed from df"PHaF ABER S TV not correl ated to hypertension

di seases, wher eixigsald cionpeynshd-s/aa-peptide9E-Bepol ypepti de conpri sing
the follow ng amno acid sequence:
Arg-Lys-d n- Met - Al a-Val -Lys-Lys-Tyr-Leu. 10 2. A use according to claim1,

wherein, said pept| ty i : ' : t one of
the fol Ilgwi ngE'alrgnAE h%%ggérgﬁgggh%ﬁggé{vg&ﬂ%;&? %g)r% b %ﬁ&%"é@m‘aﬁ%ﬂ @12 A use
accordi ng to cl abmpfiseswheastione séihe fpldpringemor aidseiqueeps:i de further 15
conpri ses the ami no acid sequences Hi s-Ser-Asp and Phe-Thr-Asp. 4. A use
according to cl é‘ilﬁl’i?rme?ﬁeéglrdp‘[%pti de or a pol ypeptide has the
foll ow ng am no acid sequence: (A)"-
Arg-Lys-Ad n-Met - Al a- Val - Lys- LP/S- Tyr-Leu-(B), 20 wherein

3. A use according to claim 1, wherein said peptide or a polypeptide further

15 comprises the amino acid sequences His-Ser-Asp and Phe-Thr-Asp.

4. A use according to claim 1, wherein said peptide or a polypeptide has the
following amino acid sequence:
(A) ,- Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu- (B),
20 wherein -
A, B is any natural occurring amino acid residue, A and B are independently from
each other; and n, m is an integer having values from 0 —25; n and m being

independently from each other.

25 5. A use according to claim 4, wherein, if n> 2, (A), has the following sequence:
(X) o—~Phe-Thr-Asp-(Y),
wherein
X, Y is any natural occurring amino acid residue, X and Y are independently
from each other; and o, p is an integer having values from 0 — 11, o and p being

30 independently from each other.

6. A use according to claim 5, wherein, if 0 > 2 (X), has the following sequence:
(X')q-His-Ser-Asp-(X'"'),

wherein X', X" is any natural occurring amino acid residue, X' and X" are



A, B is any natural occurring amno acid residue, A and B are independently
from each other; and n, mis an integer having values fromO - 25; n and m
being i nsemandrily from each other. 25 5. A use accordi mgTt@H3l0a05m 4,
wherein, if n > 2, (A" has the followi 8§ sequence: (X)O0-Phe-Thr-Asp-(Y)p
wherein X, Y is any natural occurring am no acid residue, X and Y are

i ndependent |y findnpemiaamﬁy(ﬁrtoma,chaﬁﬁr oandpr igs iscem intepedmvingamivag froml 0est, trom 0

- 11, o and p bei 0 .i nde t each other. 6. A use accordi ng
to claimb5, whera@;l% bef 18d69°§‘fe(1&)’8‘ Hﬁ%ac ﬁg%efol | owi ng sequence: (X)
g-H s-Ser-Asp- (X ' ) r wherein X, X' is any natural occurring amno acid

resi due, Xand X' are WO 03/061680 PCT/ CHO3/ 00056 - 27 independently from
each ot her; arfd 4 usepccerding tp glaaydr Whergindhe segugrss of saichpeptidespr pelypeptitiegs bei ng

i ndepend ntIy fr e according to claim4, wherein the
§ Ebt%a?@n%g%nodrbgegr .

sequence’ of sai d pepti de or is 5 selected fromthe foll ow ng
group: (i) Arg-Lys- GrrgMeys-Alla-Nat- Al)éSJJb)ISLJy-FL-)JselIyr(LéU);

Phe- Thr - Asp- X1- X2- X3- X4- X5- Arg-Lys-d I\/Et Al a- Val - Lys-

Lys- Tyr - Leu- Asn-(8&r - [Phe-TRirAedn® (4't ﬁ] °-Arg-Lys-Gln-Met-Ala-Val-Lys-

Phe- Thr - Asp- Asn-{ %r—TXgILAr—gxske%ﬁrlgeLiqu% Met-Ala 10
Val - Lys-Lys-Tyr-Leu-Asn-Ser-11e-Leu-Asn; (ivV)

Phe- Thr - Asp- Ser (yr - Ske= N:g-ﬁswz\mgrsuygh@hrmw%ag Med~GllysMeyATRyT - Leu;

(v) His- er Asp X3- Arg-Lys -d n-
Met - Al a Lys \)%1} ¥yr{|§f_s 1§g\¥ﬁs)n—8er §Leu -Asn;

Hi s- Ser - ASD Al a-(Mgl - Bre=Thy¥- A@%ps@@IﬁiEﬁﬁeIhAré¥ﬂ¥rLﬁHg Lys-Gln-Met-Ala-
Arg-Lys-d n- Met - Al a- Val - Lys- Lys- Tyr - Leu,

Hi s- Ser - Asp- Gy-WaIleLPheLYmTTYAs{@GlSer Tyr - Ser - Arg Tyr -
11 0o Sr- Aopo xa- 1) Pl SRR PR T R e K & o Pr-Tys-Gn-

Met-Ala-Val-Lys-Lys-Tyr-Leu;

15 (vi) His-Ser-Asp-Ala-Val-Phe-Thr-Asp-Asn-Tyr-Thr-Arg-Leu-
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu,
(vi) His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu;
(vil) His-Ser-Asp-X'-X?-Phe-Thr-Asp-X’-X*-X°-X5-X"-Arg-Lys-Gln-

20 Met-Ala-Val-Lys-Lys-Tyr-Leu-X®-x°-x!0-x!! (-x1?);
(viii) 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-Ile-Leu-Asn
(VIP);
(ix) His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-

25 Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu-Ala-Ala-Val-Leu
(PACAP-27);
(x) His-Ser-Asp-X!'-X?’-Phe-Thr-Asp-X*-X'-x°-X®-x"-Arg-Lys-Gln-
Met-Ala-Val-Lys-Lys-Tyr-Leu-X8-X%-x10-x11_x12_x13_y14_y15_yl16_y17_
X18_y19_x20_y21_y22,

30 (xi) His-Ser-Asp-Gly-Ile-Phe-Thr-Asp-Ser-Tyr-Ser-Arg-Tyr-
Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu-Ala-Ala-Val-Leu-Gly-
Lys-Arg-Tyr-Lys-Gln-Arg-Val-Lys-Asn-Lys (PACAP-38),

wherein X' — X* is any naturally occurring amino acid residue.



20 Met- Al a-Val -Lys -Lys -Tyr-Leu- X8-X9-X o0-X11 (_X12) ; (viii)

Hi s- Ser - Asp- Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Ar g- Leu-

Ar g- Lys- Gvo-oMo61680 a- Val - Lys- Lys- Tyr - Leu- Asn- Ser - | | e- Leu- APRT/CHIBMBYQS6 (i X)

Hi s- Ser - Asp-d y- 11| e- Phe- Thr - Asp- Ser - Tyr 9§er- Arg- Tyr- 25

Arg-Lys-d n- Met- Al a-Val - Lys-Lys-Tyr-Leu- Al a- Al a-Val -Leu (PACAP-27); (Xx)

H s- Ser - Asp- X'8'X§u§)@§cc3m1ngat%%§%f&c'\l§ £4-% wﬁén@m‘-éé?d‘;g Hde or polypeptide is

Met - Al a- Val - Lys- Lys- Tyr - Leu- XB* X9- Xl 0- X11_X" 2 X13-X 4 )% % %?

X' S- X19- X20- X21- 2aght 30a §tabiized form

Hi s- Ser - Asp-d y-11 e-Phe-Thr - Asp- Ser-Tyr - Ser - Arg- Tyr -

Arg-Lys-d n-Met - Al a-Val -Lys-Lys-Tyr-Leu- Al a- Al a-Val - Leu-Q3 y-

Lys- Arg- Tyr - Lys- Ause Adc@rdviad toleySmAss ivhledesn {aRPSAttd8®) pegwhaeidei n X1 - X22 is any
naturally occurring am no acid residue. WD 03/061680 PCT/CHO3/ 00056 - 28
8. A use5according to any of the clains 1 - 7, wherein said peptide or

pol ypeptide igq Rrueygcgbrduyg@ a %?uie (f&%s flquw;%rexﬁms&mqsogeﬂecw fhfh fledi M
8, wherein sal peptide I's peg ) use according to any of the
claims | - 9, \/\hfeﬂlewmgtgneum:d%@nlcsbrs@he@t pldtrfommmem‘rpdaysefnm clmaniegoggoup:
chronic bronchitis, pulnonary enphysema, chronic cough. 11. A use of claim
10, wherein a daily admnistration of the nedicanent |leads to an 10

i mprovenent of} it R&isEBRMIdinY BY, eheftin #1846y ddnaRiskbIoradfited mddiopnédiSeadd o aA Use
of claim 10, wherein a daily adm nistration of the medi canment |eads to an

i npr oveni®nt of tﬁ@”ﬁﬁ@EnV@VﬁéFEVlﬁBh@Cﬁﬁéﬁe§@9@é%ﬁ@@r§“#WNﬁhs. 15 13. A use
of a peptide or polypeptide as defined in any of the clains 1 - 9 for the
manuf acture of a nedi canent for the inprovenment or recovery of the general
state of heall2hAwse ofnlhiadl@g@émaixeddai@dadm@ﬁstrnﬂnﬁ o the madicamery leadd techr oni ¢

cough. 14. A use.of a co r t he.manu d| canent for the
treatnent of a ?’EPrB‘éet“?eé’ﬂFPtEEP? valge PF B % %y)("ﬁgﬁ'i% o ]§p| ratory
di stress syndrome (ARDS), wherein said conpound is a peptide or a

polypeptlde as defined in any of the
15 13. A use of a peptide or polypeptide as defined in any of the claims 1 — 9 for the

manufacture of a medicament for the improvement or recovery of the general state

of health which had been reduced by chronic bronchitis and chronic cough.

14. A use of a compound for the manufacture of a medicament for the treatment of a
20 patient suffering from acute (adult)respiratory distress syndrome (ARDS),
wherein said compound is a peptide or a polypeptide as defined in any of the

claims 1 - 9.

15. A method for treatment of COPD comprising administering to a patient a peptide
25 or a polypeptide as defined in any of the claims 1 - 9.

16. A method of claim 15, wherein the COPD is selected from the group: chronic

bronchitis, pulmonary emphysema, chronic cough.

30 17. A method of claim 15 or 16, wherein a daily administration of the peptide or
polypeptide leads to an improvement of the FEV1 value of more than 15% after 3

months.



claims 1 - 9. 15. A nethod for treatnent of COPD conprising adm nistering
to a patient a peptide 25 or a polypeptide as defined in any of the clains
| - 9. 16woAsmetéh@d of claim 15, wherein the COPD is sel eercaccHmBom0s5he
group: chronic bronchitis, pulnonary -emppghysena, chronic cough. 30 17. A
met hod of claim 15 or 16, wherein a daily adm nistration of the peptide or
pol ypepti de | i SErY Ve . 15%
after 3 nont ﬁ@?g\/\%&gs 8%%%8Y%CT / d@%&e%%%%%dhégﬁrﬁlgnq&t@eﬁgg@ﬁ? claim
15 or 16, wher ei polypepdidk yeadsito ani istpreseimsnt effithe paODegné demore thpod S)pefien He

| eads to an irrprg]\()% nt of the pa®2 value of nore than 35% after 3 nonths.
5 19. A nethod for'tYeat ment of ARDS conprising admnistering to a patient
a peptide or a polypeptide as defined in any of the claims 1 - 9. 20. A
met hod of any of the clains 15 - 19 conprising inhal ation of an aerosol of
the peptide o Adnsipehiardsatgient pleARRS camprising administering ta gpatient @ pgpie0,
wherein the aero i 1 1 sglution containing said
pepti de or pol ypglg%i)ﬂg?&%rqg?;eéa egn?%&ta&g%éég}[ﬁ%geld ?'orm 22. A
pharmaceutical conposition consisting of a aqueous sodi um chloride sol ution

in 15 an isotgnic concentration, conmri Sj VI P, PACAP. or .anot her tide
as defined i r?%aﬁy“%&f REeTy| O heEeIFime 1§ - W‘g’“ﬁf’é’gngd tjogyYan geosopl de
phar maceut i cal cpqmagio}b@lppgj‘tidelbgitﬁgr%aemy\herei n said peptide or pol ypeptide

is present in a concentration range between 3 and 300 ng / L. 20 24. The
phar macelfti cal conposition of claim22 or 23 as aerosol.

21. A method of claim 20, wherein the aerosol is made from a isotonic NaCl solution

containing said peptide or polypeptide, preferably in a pegylated form.

22. A pharmaceutical composition consisting of a aqueous sodium chloride solution in
15 an isotonic concentration comprising VIP, PACAP or another peptide as defined

in any of the claims 1 — 9 in a pegylated form.

23. The pharmaceutical composition of claim 22, wherein said peptide or polypeptide
is present in a concentration range between 3 and 300 mg/ L.
20

24. The pharmaceutical composition of claim 22 or 23 as aerosol.



