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hypertension, 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 there is no cure for COPD, nedications that are prescribe tor

people with o €OPB  ncl ude: 15 Fast-acti ng bet a2-agoni sts, such as

al buterol which can help to open narrowed airways; Anti chol i nergi c
bronchodi | ators, such as ipratropi umbrom de, and theophylline
derivati l\(besAcajrdmgfto thiei AoinuhleWprlt dleajtie Repat ohihve &Vaid Mealt OrghBisgicdtWHO),

bronchodi | at.or h hel tri n of the airways and
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corti cost er gbgshe dietse BB eheduce i nflammation; Antibiotics that are often
given at the first sign of a respiratory |nfect|on to prevent further
damage and Aﬁh@t&hﬂbﬁeF&]‘Qﬂ%@&géﬁfmﬁm‘g@dwa@xﬁ)@@tm@msmbdddbr peipfe Witlosen and
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airways;
e Anticholinergic bronchodilators, such as ipratropium bromide, and theophylline
derivatives, all of which help to open narrowed airways;
» Long-acting bronchodilators, which help relieve constriction of the airways and
20 help to prevent bronchospasm associated with COPD;
e Inhaled or oral corticosteroids, that help reduce inflammation;
* Antibiotics that are often given at the first sign of a respiratory infection to prevent
further damage and infection in diseased lungs;
* 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 * Special treatments for AAT deficiency emphysema include AAT replacement
therapy (a life-long process) are being evaluated;

* Current research into COPD is also focusing on gene therapy to substitute for the
AAT deficiency.
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r espi r at or yragiograpbsanddesteasnddungramplisgre mebgrarpef 13 patienissufferingienci ng
from severe respiratory failure (Ashbaugh DG, Bigelow DB, Petty TL, Levine
BE: Acute respiratdry 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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suppl enment alfnlnpﬁ 4) Henodynam c evidence of a pulnonary artery occl usion
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Surg 1982; 14w fpeyn el 1983;9RF193- 100 tlalkisipilar gphers P@méfdﬂb,rfotl thet e exi st i ng
heal'th and AfeRle c}fbﬁ{]ﬂgﬁlﬁgﬁ £ (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:

‘e 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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nani f est at | GferREkeV: Q@ﬂ@f@blt&@fyrfﬁﬁ@sé bfindraied @04 spebificadmifstpadi €fd s. Am Rev
Resp Dis 1988;137:95-99). Research in recent years_has been focused on
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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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di st r ess sandRixhdsaeecrelpbeesicharad@rifodaniothice @tiged. I RAL-bloNETasBYthERMBRL
coarse crackl es aﬁﬁ bronchial breath sounds. This clinjcal picture usually
det eri or at eSS Seqygntiallyiover aperipd Al peyessluvseks to ssyepkmenthirechani cal

ventil ati onExRatiob 5B haficriz@BHIRLBAIAYn iPREUNRDE %tf %}?&Wuiﬁ%@r&%&n&n te ﬁ us

enphysema) is a frequent conplication in patients w man
mechani cal M iR6aBMEBLEECIsREI/hav2e08rd 080E6spades fuemtliel dvdotn caffania@nThe at

high risk f 0, hose.w very | ow | .conpliance (e.g.<
20 cm of wa eurd?&&%}{/e%]{é%gngﬁ{% (/%fth%glfsg? rt%%p%s ?fger ARt Ogﬁggwk}rwassoci at ed
wi th al vieol BibrafirsliferasivestageMUoahedties tisstierane befef Srodirhl dléAbhPBAKe 1ingsPi r at ory

pressures. 5 ARDS has generally been characterized into three stages. In
ful | -bl own BUREEEate {thiesonse fodthe titial dyury Hngip BéueRsAPs. Aimajtissueappsatser i od of

sever al Wee!fén_s&l? celfM&. %llso@ﬂg?%éa)%gétﬁg‘.@tig ¥ g?r%%gglep&eog[ﬁgﬁﬁ%gﬁsﬁ]%azﬁdrpﬁém ory

accumul ation in"the alveoll ssive In In

cell's that thavengsnewinglcilage af air spasesouhdomardss. al veol ar capillaries. The
exudative phase unfolds over the first 2 to 4 days after onset of |ung
Ty, 10" REDRUSRaR PR Dbfiaghb Seaf b ite S pudivs S troovarerwer et ur al
el ement sisi Nfuinbigord MBPSontRLOtd ffifrédefol Bs llbﬁg BOASS nhdhtlishdisBinblifks ]0& 4ry. Under
a mcroscope, lung tissue appears densely cellular. Also, at thrs stage,

there is a ¢PspdRe on theiueaipitating sepditien anbeveny of éheghjury. Hiels impertant &usi ng
| eakage of Ahfen{vdf MafHEf MBS ¥R ASre 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 Vital 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. 4m 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 anwosmn®odine®s | onger, dependi ng on the precipitadmgamosdiovicon and
severity of the injury. It is inportant fo renenber that there nmay be and
often are different |evels of pulnonary recovery anongst individuals who

suffer fro i.1 h ute respiratory dis ss, syndrone are
treated m%‘lﬁ?ﬁ?%ﬁﬁgi&éﬁgjg’ I\%Ottﬁilteweg%/ _ %’ﬁ@' qr@nﬁ'{:yea’d% correct
| ow oxygen Repgis@gladdi@H1NR Me ddalt r&PRStorF 8R8ER sSnBbmEELN B Seélgjz-;v@ﬁl ilation

along with fluid renoval and a supportive breathing technique called
posi tive entd&xIF% Hioot¥).pr essure (PEEP). The goal of nechani cal

ventilation,i I ' ' at hi during. t ti. e needed
for the par fanpitdr PLIRBCAerbiiBeRaL bER ofyol:aTh {edeh, Sy it

phar macolsoginbitotsvfetveinidcestss-Dbtop aipue OTNEJO%%,ncﬁ Phosphb@edtégg@t ment of ARDS.
Al t hough corticosteroids and prostagl andin El have been w dely used

clini cal | y, inhihiigrse Nopagasuies pre geset s einyroenbARDS: n out come, | ung
conpliance, pul nmonary shunts, chest radi ograph, severity score or survival
(Luce JM Montgonery AB, Marks JD, Turner J, Metz CA, Miurray JF:

| neffecti ven&sandBRAGHPhi gh- dose net hyl predni sol one in preventing

par enchymal ng, 1 njury d inprqving nortality in patients with septic
ook Ana. MBS ARELAE AP E Riaatoides S 5nenre Eiariliots eoRbanciis oBihe SRty C
Rei nal dogJd, ndad® s?steﬁh&@{}@gcim braf@fdolBHA lite hl'ﬂpggdn‘iﬁls%nd Beadl fsWyt as![\{ﬁttlge C,

Harris T, Brigham K H gh-dose corticosteroids in patients w e adult
respi r at or ypidiitary glend andyehripheral gamgls. IPAONZ 008106 5680tcbT 1I0HR0041BCRO56 -

8 Med 1987;317: 156 >70; | o . Leu eune P, Leemam M Moraine JJ,
Neaije R o8 ea%io %aéﬁ?cng%ls%@g'rﬁa? Igatécd%{nf:gr ‘espiratory di stress syndrone.
Ana Rev Respir Dis 1989;139:106-110). A nunber of new approaches are being

explored in_ARDS, especially addressing 5 inhibitors of
t unor - necro&@ﬂﬂé}’é&@gﬂ&@%ﬂéﬁ@ and phosphodi esterase inhibitors. No
measur es;sar lefs%%%ﬁi}{o kO Weod R o%ﬁytﬁ@tof/%%uo%ggnm% P@id@éﬁle}ﬂzéoﬂfgqrﬁgNF'g‘CAP

are human peptides synthesized in various conponents of the’cent
nervous systoegbrterminpl): specific brain regions |ike hippocanpus and cortex as

wel | as in ﬁigiSer~AspfAla~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 mmune cells and by some neoplastic cells (e.g. pancreatic cancer).
Vasoact i vwd ogedtissval peptide (VIP): 15 VIP is a 28 anm recTaciimopepbsede
consi sting of the follow ng am no acid sgquence (fromN to Ctermnal):
Hi s- Ser - Asp- Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Arg Leu- Arg- Lys GI n-

Al a- Val T d| vi dual s
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after injection into the central nervous system Undér
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abrogating jolnt swel estruction of artilage an bone gado et
al . VasoHct 2¢& LIAY 24 Oﬂau9%malm@rom}eammtg, apeg{osis |ama\ntyad1ﬂ1atdeh gudtaifedy

d | at h, .aut or 0 nents of the disease.
Nat ur e Ned. PRcRRABA NS0 B mp b BERRA Nl BORE SHReS iass eciva
speci fic regam alsdrdeMl JP-didbade €48 16 BrdndBiabifaEas iR ﬁﬁﬁné)fsoM@Eés%’éf
cells (Ishihara, T., W 2003/061680 PCT/ CH2003/ 000056 genoto, R,

Mori, K et hypeﬂpl}ﬁe@ul@ﬁaqen@xw@@ml@ sira s andgsendal disordersy lathllm /’dflhfamndﬁ/el
recept or f op;as PRELle! 570 DI RSN 0P 7¥Pe(2§%%§ %%ﬂ&zﬁﬁégﬁp G221 |

1992). VI P may ex stinul atirg trd |ce eCtso

f rom neursob Va3 P alve 96,0E RRa&43450), LE)‘QO@M(QM dﬂl’ 066 32anCIEO 4785851, Mpab0ess)al .

Proc. Natl. Acad. Sci. USA, 90, 4345, 1993), inducing its 5 own receptors ‘
by feedback nmechanisns. In sone cases VIP produced dose-dependent

sti mul ati onvep rd¥kAteShas teMOUARAN & aifkay egithalilin B8 fhe trfRé eﬁﬁ"ﬁ% l?r%gaﬁgle P

and biologically functional anal ogues and derivatives ereof ‘are Sh
have vasc u | Bralsorsprensehis slagrophagea sanmunding oapi kari¢dVir eomogctite txAkufmfcdl,ac}ka an d

Said, S 1., ﬁohéﬂ?' 19'&1{'\/%01?9&/%5 %ﬂﬁj in the subintima of pulmonary veins and pulmonary

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
PGEL. 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. L. Vasoactive

30 intestinal peptide relaxes isolated strips of human bronchus, pulmonary artery, and | ung
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 Dpeptide



hi stam ne-stinul ated proliferation of human airway snooth nuscle cells.
Am JPhysiol. 10 268, L1047-L1051, 1995), hair growh activity, apoptosis
activity wahangede®ust ai ned bronchodilation activity wrdmciEogmnicabl e
cardi ovascul ar side effects, and are effg¢tive against disorders or

di seases relating to bronchial spasnms including asthma, sonme cases of

hypert d | h
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arteries.s Pé&ﬁ-*ﬂe‘rag@@flmeW@tlﬁﬂlb@psd%wei @ dhdi-dFiRAd Dt e ] scotre otédeahs TP i n t he
lungs (e.g. n tion of
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it ctive intestinal peptide causes nitric
OXI de depen%%%%?‘hﬁ%?jﬁ{}ovg@g ‘lation in isolated rat lung. Respiration

64, 54-58. 1997; Saga, T. and Said, S. |. Vasoactive 30 intestinal peptide
rel axes isol at ed strips of human br onchus _uI monary artery, and |ung
par enchyna. LHuiige ageylite pvelasegstivatizg oln RACH®): 1984). Further studies

show a hi gy e which i.s.ref ctedlna
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i nj ect edlSQan'lloMﬂg:Bi{zﬁmgo 301dRasddaIeeIConth»ﬂmdngeqwa’naél(frdi«nN e Criasmilvhl)et al .
1231- 1 abel | V, o%ct i gt e %i_nﬁlg_(p_\egt' de WO 2003/ 061680

PCT/ CH2003/ gb%o%é Y Ee% or et i i'%ﬁ%’p”%%’f‘isﬁrb%'ﬁré“ﬁ(ﬁAWTwsc‘&llarect al
cancer. Br. Met{hlnae@almys—l.ys Ti@g&u—AlRadzeIaamalNLeKmJtm@@,—Aé‘g«,Ty\fallgs-Q. et

al . lodine Masoact i nal peptide receptor scanning in patients
wth pancreé%r?c %Zn%griyseﬁuc d. 39, 1570-1575. 1998; Raderer, M

Kurt ar an, ATwo feinmserf thd\pwtldahave\mbmelenﬁfﬁxﬂbﬁ%d}a&l?-e&emli e CSféhﬂtﬂanfr @d&héﬁté&Sl ng

|5n( 132) % VaﬁRE%tP' 3/76 PAr&,IAejl‘$ EJ7 tlat shar sté8dpeercaelr11gi homol!)%y with -{/'FI)P has thg ?fcl)llo-vf/)lgé reotide
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 (¢cAMP) 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



carcinoidpatients: Vienna University Experience, 1993 to 1998. J din.
Oncol . 18, 1331- 1336. 2000; Virgolini, I., Kurtaran, A, Raderer, M et
al . Vasoawto ae3/oqitsest i nal peptide receptor scintigraphyCriCikoos/odobss. 36,
1732-1739. 1995). Moreover, VIP and the {iconpounds as disclosed above and
bel ow were recently shown by the inventors of the 10 present appl ication to

(et epor) 19505 e AR orBl o i eyl U8 BBbEY At e B 5?5«8
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consisting of the 15 follow ng X% am no acid residues containin sequence
(from N t néhe £51tHa, gcfryous system, PACAP acts as a neurotransmitter or a neuromodulator.

Hi s- Ser - Asp
Nt~ Al a. Val Nﬁ/és/ 1_Iﬁﬂﬁt:aﬁtfy" rngngf @‘%gl_e%rirogﬂlﬁ TRt tgétgnel%’ﬂla AEL gl-lleﬁm?lee during

A n- Ar g- Yal ﬂlwlsvemnmtgfﬂfﬁ\hmalﬁdmhe @ﬁultﬂ:lwnp%ﬁCAﬂelppwetotfewlancbe atified:

PACAP- 38 and the C-ter CAP- 27 P-27. t hat shares
68 percent MNORBTESTH i fr?pﬁodhﬁy%% 1?8??89\?1 r‘?gmag"e‘ifa‘é}ﬁ% g?’fnr\(ﬁﬁoﬂ? mSts.
C-term nal )PAHA?lSWide‘Pg‘S Pistdbyited in the brain and perégheral organs, notably in the endocrine

| e- Phe- Thr - Asp- Ser - Tyr - Ser - Ar.g- Tyr- Arg- Ly

Met - Al a- Val Pangreas, gonadsy anduigspiraierand vmgclee\h fractosTPIARPS PEPAEAY birstient i n
stinmulatin aqpg 1 i C
ronophosphat s [aker T CHHELERAd Tbd MR EIEALAR ARRIARMAT i pAr AR A

hypot haliam much hovee affimatyrfot Vﬁ?)swhm‘eartypmﬂtbnmimmeaMWe similsoditihiag ﬁrr, and

neur ot r ophi f role of PACAP in pituitary cells
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and/ or r eguihpdeQistinet REQIHESsubIBts. qaestera@é t}ﬁm@y@mépe&ﬁtdmcn&@ﬁﬂa%ﬁhbm of
the pituitary gl andular cells. These effects agéear to be exhibited

di rect |y an®Pupleditp seiers) tepsdogiden sysisamsawnd thetwr P AGASEY IPhiad iffarens iV P AHAGAR

| ays an i ecr et agogue
For” adr enal T e Crreserl e Sl b PR B SRS Au D A01 R BRGRLES he
rel ease 16f pamcuﬂarty abﬁhéarﬁmagﬁ -sfirand pituiteex pceaderaid glahdPARAERs VIPA€st | cul ar
germcells durin er mat og eneﬁlls eﬁts |t 35regu|atory role in the
énalef;lﬁﬁg,

mat ur at i on GFCRY ﬁ’l pfessed paip ’P‘ﬁ\b& fe§tr ansi ent |y WD 2003/ 061680
PCT/ CH2003/ 000056 - 11 expressed in the granulosa cells of the

preovul atory follicles and aggears to be involved in the LHinduced

cel lul ar evAVMARY (QJeTBEINYENTEGNudi ng prevention of follicul ar 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-Gin-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

pl ay a siwu foopenssor ol e during 5 the devel opnent of the HaTaCcmood/enovsse adul t
brain, PACAP appears to function as a. neuroprotective factor that
attenuates the neuronal damage resulting fromvarious insults. PACAP is
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chronic bronchitis, bronchiectasis.and enphysema. Surprisjngly,. .sai
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this specification are furthernore suitable for the prophylaxis and

treatment of .smpker's,.c nd._sim el uld be
ot o o gaRlige SRR Bl BB TR A BRI 60
20 same compounds as described in context with COPD for the treatment 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:



WD 2003/ 061680 PCT/ CH2003/ 000056 - 12 distinctly all concom tant synptons
as descri bed above, and the general state of health of patients suffering
f rom COPDwgpes/eriednl y chronic bronchitis, enphysena, chrram/CHDO3Ig0)S6
chronic irritating cough, smoker's coughsand so on. The forced expiratory
volune (FEV) and the partial pressure of arterial oxygen (pa®) 5 can be
increased dramatjcally in COPD patients _treated, -for anple, with VIP to
10 - 50 %d(vz\%ngll‘?—hiAr]nghygéjﬂnnorgl;%zcl)s{AP n\}as?LDrEgsd{'er%i - tLﬁe ﬁ%?“cent age increase of
FEV 1 vari eshelxit wedh is 2 mantaBéxctrmftaarinappd oosidves Alayd B arentdependettdyr eas t he
increase of paQ2 varies between .30 - 5Q% under_the sgpe copditions. It was
reported edfam eachgyhes; o[t 1R 8P Ltgees Bang i Pﬁﬁﬁﬁnoq*?ggn?lﬁﬁ?%rhe}n@n) t hat
VIPis 10 ql%é?blﬂﬁﬁﬁ?ﬁj%ﬁl &bkh eflel. Vidieivalub RE nf 5 9RrBRBLy 2L 1 5hOeRrefdBBlyrEsul ts
of the present i1nvestigation show that VIP and the related conpounds as
defi ned 3§ n 16harsl most rafereblyn@vel Wi stinctly nore efficacy in the treatnent

of COPD than in asthma. Interestingly, in all these cases the

above-nenti oned peptides do not primarily act on COPD |ike typical

bronchodi | &oBpgptidhs e peidesitierdin (ARritat o2y cotipiyss S atipapside sequbmaes Heg-oi ds
as mentioned bel ow but_have 15 obviously a djifferent _inf|luence on

pat hol ogi ¢ S§F-é¥ie HP%\(OYtﬁl&miAsﬂfﬁ%\,}'te\W@%ﬂ’ﬂeCﬁ’@Pé‘F@&y @cTn%b?iW&‘@ agifle not only

an alter natrgsg Iegpz{bogﬁ-ggé&ﬁé&’deié%gflgg ubtRB%hatl MOSnHaRcddchiviky. el d.  but

provi de an additional pharnaco efficacy profile. It 1s a further
obj ect of tTims polypeytides wiergnovi de novel and highly efficacious use of the

20 A d i bed i text wt f the t t t of
anot her | unG T G4 T &) BN BiranCe AF Ea- URIGIPT +ESp DAttty di st rees syndrome
(ARDS) , thgngéggs oy 10k thé"l'%@rﬂng%ied'i)%LI‘PPs—%J%Q\LQSII:): Genpounds conpri si ng

above-cite pepti de sequence and having totally 10 - 60, 25 preferably
10 - 38, nowkepineXeY al X" 19 any p@ursk ockgrringxgniaeieid residug; mrds ognds ahiegeyer y
simlar or  identigcal .biologji,cal.function a : h C | so

conpri se sahaﬁmﬁivaﬁlle?/fm%lohsfe 1\’/%1?(}%@1%%%136 eil.]équg?%u%mg\r@%’esga t of the
present ik n\/e@gédiamw itpedvelleficaBACARfarRd vaklks of 6 tusd p htericas.atdofeqrefsrablyolr ~

exanpl e PACAP-27, are also highly active conpounds for the prophylaxis and
treat nent of Pedpredxalyssiwf brteibn2and/ or regul ation of cellular 30 processes
underlying the said diseases in humans. Generally, it was found that VIP-
and PACAP-1|i ke peptides and pol ypeptides can show the above-described

t her apeut i Préfierred exempsesdfalling undeythevgérehic Heveila fee: f ol | owi ng ani 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)g
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, provided that VIP, PACAP and PACAP-27 (truncated
PACAP) is excluded.
35



aci d sequence: WD 2003/061680 PCT/ CH2003/000056 - 13 (At, -

Arg-Lys-d n-Met- Al a-Val -Lys-Lys-Tyr-Leu-(B), wherein A, B is any natural
occur ri ngwanmongo@esod resi due, A and B are i ndependent!y pdwomoezedosst her ;
and n, in is an integer having values frigmO - 25; n and in being

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

preferably ?re{elr%dr%gm@i)@gomést&n%'b@l‘cfﬁl]@%k)ﬁdé's%reg: 15. Pol ypepti des or pepti des,

wherein (A conpri ses ripeptide sequences Hi s- Ser-Asp and
[ or Phe-Thr@Asp asrydykecn-nadt-dileecil-aiysregs-tyr-tku; 10 am no acid

resi dues) ahove-specified dgcapepti de sequence have an enhanced activity.
1o Thus pol YBept Prredhryfer ot ﬁX(‘K?”ﬁ ~Ki ALy LF - Rbs Meffe Aheaa g vef LY X

p- Phe- Thr - Agpr_1(e¥) aBn gk~ 10X reuliidn 0 > 2) has the neaning of (X ) |
g-H s-Ser-Asp- (X ') r wherein X, Y, X, X' is any natural occurring an no
aci d residuétl) antherThp Ass-Ran-Trreber-Adgalengi vailyesGinomtGAlatlaldng-r, q

i's an integer ving values fromO - 4,  show 15 especially inproved
efficacy . g‘fse? é’t"rrggu\fgﬁ%gsgro%? LS25 are 0 - 8, nore preferably 1 - 5.

Preferred vabhyesprf-thraigo&er-2yrPief eirsety exanpligs -tah lidg aundes) tihea -
generic fornula are: K
Hi s- Ser - AspLly$-d-wWal-ePhe- Thr - Asp- Asn- Tyr- Thr - Arg- Leu- Arg-Lys-Ad n- 20

Met - Al a- Val - Lys- lLys-Tyr-LeusAsn-Ser-11e-LeusAsn_{V:P)

Hi s- Ser - Aspﬁvlé; y-’ﬁysef-sﬁ%é@%%%i ﬁfgﬁﬁ’ Sr?lﬁ‘r}}%e‘%- “ﬁf‘ g%}ﬁ :%\r—&?Ey%Y%j%n“Met—
Met - Al a-iyal alysraiysydyiyd-ayrAlaqgAl a- Val - Leu- 3 y- Lys- Arg- Tyr-Lys-

d n-Arg-Val -Lys- Asn-Lys (PACAP-38) 25

Hi s- Ser - Asptv@ y-Hi =-SPheAIrAlasaSePharyihrSaspAkgp-Tyr- A g=Anm-LIEnArg-Lys—

Met - Al a- Val - -Lys- Tyr-Leu-Al a- Al a-Val - Leu (PACAP-27); This invention
i ncl udes al gty"i%kﬁgﬁﬁa\éajf";yﬁ?hﬁs%&éXePhe above-specified fornula: (A) n-
30 Arg-Lys-@in- Mets-Alea- Nab-diys-th¥seHedrrzedsf Be r WRr 8t A s g-BykSa Ay Rat ur al

occurring amno acid residue, A and B are i ndepengent ly from each other;
and n, in i&€laietnpégeralhdwisngyvalvedefirom 0 - 25, n and in being

| ndependent oy 910 SaS QL NAL e AL QVEfEd, D3 ML RACAR anl PACARIZT.
Ala~Val-Lys-Lys-Tyr-Leu-X®-x%-x10-x11 (-x!2y
(viil) His-Ser-Asp-X'-X?-~Phe-Thr-Asp-X>-X!-X°-X®-X'-Arg-Lys-Gln-Met~
Ala-Val-Lys-Lys-Tyr-Leu-X?-X -X!0-x1 -y 2-x13 g _g15 10 yx17_x18_y19 ¥ 20_
x21-x22
20  wherein X' — X* is any naturally occurring_amino acid residue.
In summary, it is an object of this invention to provide the following topics:

o 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.

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

sequence:



PACAP) is excluded. 35 WO 2003/061680 PCT/ CH2003/000056 - 14 Preferred
exanpl es of these novel polypeptides are: (i)

Ar g- Lys- Qvo JuBs/eAbs®- Val - Lys- Lys- Tyr-Leu; (ii) PCT/CH2003/000056
Phe- Thr - Asp- X1- X2- X3- X4- X5- Ar g- Lys- d n- VB - Al a-Vval -Lys -Lys -
Tyr-Leu-Asn-Ser-1le-Leu-Asn 5 (iii)

Phe- Thr - Asp- Asn- - Thr-Ara-Leu- vs<. G n- Met- Al a-Val - Lys-
Eé n_ Fle_ Le‘\gs- ﬁﬁ, @é%ﬂ\%a VGl Lys-Lys fi’yr eu (%)m

Lys- Tyr- Leu- Asn-
Phe- Thr - Asp- Ser - WyareirS8y B As gn)T yaturAl gecuyrirogGminbatid AbadiéaA-dnd B ardey s- Tyr - Leu;

H s- - - X2-.Ph X4- X5- X6- X7- Ar g
,(AIVZB.- V:'iis- E; ;_ f\;g_ %qu_ngantiay(g rjl eéﬁ'P ot g’r and n5 m ?S an 1nte,<rger 1a¥1ng Vaﬂleg/g‘om —

Hi s- Ser - Asp- Al a- M@hd%@hﬂéﬁﬁd&ﬁl@ﬁdﬁ eddM th¥rg- Leu- Arg- Lys-
d n- Met- Al a- Val - Lys-Lys Vi

Hi s- Ser - Asp- Gey- Alseid mehhrenmﬁﬁ Sér (K}hrhaséreffaﬂgwfﬁgrsequege&,ys-

A n- Met - Al a- Val 5 (vii) A
Hi s- Ser - Asp- X1- ngf%%%‘h@ﬁ AIE%XéY 4- X5- X6- X7- Arg-Lys-d n- Met - Al a-Val - Lys

-Lys - Tyr - Leu- X8whkeinXKpY X& ianj A} oc;cu(nhig' anpino acid residue, X and Y are

Hi s- Ser - Asp- X1- X2- Phe- T 6- X7- Ar,

Al a- Val - Lys- Lys- FFeeden LXB‘A% 9§b" ria“ fzp%ﬁlﬁtf&éi‘a%mﬁl" g frogey § ~dlg x20
x21 X22; 20 vvhe()gh@pgemglﬁ@geﬁ@nﬁyﬁoﬂﬁaﬁg{%y occurring amno acid
residue. In summary, it i s an object of this invention to provide the

fol | owi N t opiecsA saidugss svhefeim itwnBoid hiothe folbowing sdqmenagr e of a nedi canent
for the treat ment .y Ofdogb psaévl\;n%g% wfa‘)erl ng from chronic obstructive

pul nonary di sease ( f'unctional |y uncoupl ed from or
phar macol ogi cal | yhewein ch el mtaeyinaturalhypmurmml&nmn a2Hl rdsiden e snd Khereei n sai d

conpound is a pe tdldedor af N e(;;ht3 ) r|5|nee fol |.ow oaC|d
sequence: Arg- Lyg EPSRIRD. A‘Frﬁ é& ¥s at@fﬁﬁ%& ger WIE%V?}U?IQS‘{; laﬁe
sai d peptide or agnd@bdnReMdepadbitlyt fieh ca@imhbses at | east one of
15 e 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;
(i) 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-X3-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 (vil) His-Ser-Asp-X'-X?-Phe-Thr-Asp-X°-X'-X°-X°-X’'-Arg-Lys-Gln-
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);



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
sequenceswd moBaedsp and Phe-Thr-Asp. A said use, wherrimCcymosiogest i de or
a pol ypeptide has the follow ng am no_agigd- sequence: WO 2003/ 061680

PCT/ CH2003/ 000056 - 15 (A)r, -

ey e Ry s PhE el i B P n Il e A Bl Dy ot el

occurring am no d ‘t&sraue; are ‘i'nde rom e€ach ot her;
and n, in is an Arg-ggerGhawiengAlalvels-fysoly 8-Ty23eu-plaril amvbéi-heu

i ndependent |y fr@)&ﬁ@;%qt her. 5 A said use, wherein, if n> 2, (A" has
the foll ow ng seqgut e'.,).’(X)O-Phe-Thr-Asp-(Y)p wherein X, Y is any natural
occurring anino ggi d yiesisduenspXxangt-¥nal enrimpependenthy-t'ramyeagh-cahher ;
and o, p is an integer having values fromg@ - 11, .0 and.p heing ., .,

i ndependént |y f riégiddehVet HerS-1¥e-TW g Xuge Xwher efn % f¥o™% %‘(7350‘ has
the foll ow ng seguegeeg2o_y2X922g- H s-Ser-Asp- (X' ') r wherein X, X' is any
natural occurring amno acid residue, X and X" are i ndependentl)é from each
other; and r, q (*¢ arfiismBegebsirBlivngloaPired rrbppoSer4yrrSerynd 9qBErng

i ndependent | y frQP%—%%QG@B%t—AlQ—Vﬁ-slﬂ}deﬁ%eTymu?hmali‘Fa%quggﬁﬂGRf— sai d
peptide or pol ypeptide is selected from the follow nlg rougp: (i)
Ar g- Lys- G n- Met - By s-Afat-Thy sty Sliyhr el LysyAsn-Lys (PACAP-38);

(s Tyr-fou- Asn SEPE 5.1 3y Ao pf i Bl sckdiBsidue

Phe- Thr - Asp- ASN- Avshia T8 whe@id it Apiid ¥ pdBypepMat is8rdught in a stabilized form.
Val - Lys- Lys- Tyr - Lesul- Asn- Ser - | | _e-{éepg- Asnl;)&ﬂy(i V) ®
Phe- Thr - Asp- Sex - Kyseid Sen; wherpinTsaid pengide ysspegylatedet - Al a- Val - Lys- Lys- Tyr - Leu;

(V) Hs-Ser-Asp- .)A(x]'s;i?j(%éel?bv ér-léllan th@%‘b‘f?f?iQ%%l‘%t%&%%hﬂhé%l%%i -g%ug; 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.

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

30 e 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.

e 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) His-Ser-Asp-Al a-Val - Phe

-Thr- Asp- Asn- Tyr-Thr - Arg- Leu- Arg-Lys-d n- Met- Al a-Val -Lys-Lys-Tyr - Leu,
(vi) Hi s-8er2005m1630y- 11 e- Phe - Thr- Asp- Ser - Tyr - Ser - Ar g- TYRGT/CH2003/000056
Arg-Lys-G n-Met- Al a- Val - Lys-Lys-Tyr-Leu;7-30 (vii)

Hi s- Ser - Asp- X1- X2- Phe- Thr - Asp- X3- X9- X5-)]( -X -Arg-Lys-G n- Met-Al a-Val -Lys

-Lys -Tyr-Leu- X8- X9-X - X11 X12), Lid . . s . .
LS Sor A - Al‘a- AEEHLIOT RFAREBL ORIy oRpsing gipgifiering o a patienta pepide
Ar g- Lys- G n- Met - § BrofleptidSasd d6Sindd Iir 4§ WA teiS@htclaln@: Leu- Asn - (VI P); WO
2003/ 061680 PCT/ CHZ003/ 000056 - 16 (i x)

Hi s- Ser - Asp- Gey- AlseidpheshotheompsisingdnhatgtionSdan aexpsqlyaf the peptide or polypeptide
Arg-Lys-d n- Met X@l% Val. -Lys-Lys-Tyr-Leu- Al a- Al a-Val -Leu (PACAP-27); (X)
Hi s- Ser - Asp- X1- X2~ PREFNY - Asp- X3- Xa- X5- X6- X - Arg-Lys-@ n- 5 Met-Al

a-Val -Lys -Lys - A\hidls@dthotB whSretil @re Xkloseilid m4dS figdh ¥donis MaClbdlution
X18- X19- X20- X21- X22 ; (xi) . _ ,
Hi s- Ser - Asp- G y- $anéaippg saff peptids-osgplypgptidseprefgrahlyriy a pegylated form.

Arg-Lys-d n-Mgt- Al a-Val - - - - Al a- - - - : o
Lys-Arg-Tyr-Lys- @pﬁ? IR%& g‘bgc!%[ @@O%%p E?/gm%%ﬁlﬁaagg?dus %g&\%ﬁ eclrmeqnnd_e)if)lup_og(ﬁ i's
any natural ly oc&lisstoni@ candenaatie ebnti@BinpUEIP, PACH! o andther pdytide ian dsfiried

pepti de or polypeptide. is brought in a stabilized form A said use,

wherei n sai d peptyas of thepeleyonidt ageey e iy use, wherein the COPD is

sel ected fromgthe f. i : i ONj hr, -

errphyseg%(a), chr‘on?(S:élg%hgma@%gga%b?ﬁogﬁgg&ﬁer lgrsgfla gﬁg?rlp&wﬁg?ﬁ%tp Feg'? 1iﬁon of
t he nmedi canent | madsntentation ramge betewemd and 3@hmgFEV 1 val ue of nore than 15%
after 3 nonths. A sajd use,. V\Qerei n.a daily adm nistration of the

medi canent | eddsASYd RRAIMAGEHISG Wﬁosﬁpntaﬁéelﬁé%z val ue of nore than 35%
after 3 nonths. A use of a peptide or polypeptide as defined in any of the
rel evant- clains for the 20 manufacture of a nedi canent for the inprovenent

or recover yPETATHED DESSRIPTION: o

15  Suitable compounds which have the 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 patwentoosodfibseri ng fromacute (adult) respiratory d@UCERS3/6NE OMe
(ARDS), wherein said conpound is a peptjigde or a pol ypeptide as defined in
any of the 25 relevant clains. A nethod for treatnent of COPD conprising

adm ni steri defi. any of
t he rel evan c?gl %H%He lgg)rgveﬁgﬁ#eg&es IEehr%S e%t ﬁﬂﬁ%ﬁ) gts}'saélﬁé%&%gyﬁ@om t he
group: chr oaiug@adanomd?mhemore,phé e angludgaly Sepment lightl ¢ nwdifiyd. fragthents sai d
met hod, whey ebﬁg a dai l y dm nistration of the peptide or pol ypeptide |eads
to an |rrpro\?é H’Lgtﬁi‘nc?tﬁ EB 1 value of nore than 15% after 3 nonths. A
said method, wherein a daily adnministration of the peptide or polypeptide

| eads to an inprovenent of the pa® value of nore than 35% after 3 nonths.
WO 2003/ 661680teRTTAGHRDGS NGR09E sompom?l whigh mey hayt # diffetenbsituvtine ami ARDS
conprising adm nister

oo 1D Efbcprohbgie ufh BEphSRtotReR iR beifaeteafiaB PRRRLESIRD | ot on

of an aer osplef@ibly Vep Flﬁ)li)\telvdav@lﬁoulﬁhﬁwﬂgﬂkdréiﬁbloh)}gldahﬁrop@hbﬁ MIP aﬁaloéué%&he@
net hod, wherein the aerosol is made from a i sotonic NaCl sol ution

cont ai ni ng 2anaiugber syathiels P‘ﬂmdﬁ)@ﬂtallsﬁélonme@?@ﬁ‘rsa%‘le@ﬁM%aV Begologiesd form A
phar TRCeUL | by ROTROSL 1O EORS b3S 18lnPIARIARUS A HIGERLORL dRsgleut | on

in an isotonic concentration conprisin P or ano peptide as
def i ned 10i ninafly 03¥50th écycbe peraides)i EP@2Z)%139I(hn@1dpémrdm) ED 0535675461|(dychc VIP

har maceuti cal e i.de s esent
Pn a concenf‘lpg'rfcatgg)r}szr]?? &@ég%gﬁ @%i@d %tﬁ‘gf%él%ﬁg T]%q?é?’dleﬁ‘ﬁgsr ?'}ﬁ% Ptal
conposi ti OnPAEA@eHd?ﬁ&J)%ues REfA bsRoPEBCH PACAN blbstomw frakd s@ru@t@l’@l@h‘ﬁﬂb‘ilty\’fv ch
have the therapeutic e fect accordi ng to the invention, are onpounds

whi ch have VIR Sughe VIBhomglogse peqgrding toothe inisatiencid PASI AR nglﬁ%nd igdtungated of
VIP or PACAR, (ﬁ% FB”.ega ‘Péaﬂgféf&d@cﬁﬁgﬁ‘){ugh HQmBBﬁg&%Pét’%}éﬁﬂtﬁo%‘ Héé the same

or an enhance f's group
conpr i seist hemphipathic hehces Preferred VIP / PACAP homologues are peptldes that comprise one
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 Fe-fusion proteins or pegylated polypeptides, for

25 eﬁample 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 Wiooloogiodaedo activity. The term "sane bi ol ogi cal rPar¢wzobyboonsans t he
bi ol ogi cal, physiol ogi cal or therapeuticsgactivity or functionality
conpared with the rel evant pr operti es of said peptides and 25 pol ypepti des,

f er abl d t i d
Gribglta el M ot S o TR U A S R A7 ety
such as VI PRotusWCARvak Fadohs 3:antl; iEP @hme:a;m The iaRn EPEiykingRae gfigbet i ONs,

nmut ations or nodi fications w thout alteri ng. the biol ogical properties 30
of the par eh‘icri?é‘ffﬁsitﬂ%hty Fltwad%qnd@eerip@ﬁtde@éEtha%@verﬂ@n apRlayspilegicalipc| osed

i n WO 890583¢ cor)c{i}grgé-g%@%e Eﬁgg&g?@g&(ﬁnﬁh&: é?ﬁ%&%@%@ﬁ@&@%&%%gﬁd VIP).

The term includes also co pept i pep &S “atedr di ng
to the i rivestabidized with regacdhtoi sits.of t he parent peptide or pol ypeptide coupl ed
to lipophilic entities, such as |iposones. VIP - |iposone products are,

for exanple, disclosed in WD 9527496 or WO WD 2003/ 061680 PCT/ CH2003/ 000056

- 18 97355GhLe tedmd'fliivie pi-sTBO YREnP4 &ﬁﬁ;ﬁddn@ses bdidlly @§9ﬁﬁ£edt@rr9'&ﬁ¥1§t'1ﬂg@pf ity
and proteolytic degradation. Furthernore e termincludes al so

fragments, 3iplyery erR6BRTEingdo thedgrastios, pri:f‘ﬁrﬂbbdw?gom MIPo@gre@thmalo@uahe
term anal Oghi8: as cﬁg\n %/1&91“%%&(& tx\ﬂﬁ&ﬁerﬁé‘u %r@te&z g%&r %€}o§?%{slégét?@% yh e

conposi ti on conpare e pol ypept pept |
i nvent i om, aptMenglbb\;llmthEPLeCWie,vmmeIpre/ﬁ:mblgwtfréfmvanmgleadof&ﬁm phif&blﬁlgla%|

properties. VIP a tur or, synthetic peptides but also
non- pept i de&° mlgpé’?@?%? le\r‘}’% %gqr%g ?gcégc@bf ':ﬁ%%tsmmetelwéﬁ%méeﬂme
peptides. Expopbes4hos amgwws\éhﬁ’m@f@le@gagﬁf@ﬁl%eﬂin%&&ms&h LOR] ﬂeﬁ{’ 044
(cyclic peptides EP 0225020 (linear peptides), EP 0536741

modi f i cat i oc-PAPARA0d FEPPAEAPEARA309 and EP 0613904. The ter m i ncl udes
al so VIP or PACAP honol ogues, which are not VIP or PACAP but show great
structural simlarity to WVIP. Such a VIP honol ogue according to the

i nventi ors i $heAGAp Undsetdrdiagdo iHedndehtiog adreik usk® aHMBACARR 6r ad BREREM al so
i ncl udes such honol ogues th@é could form like VIP, 15 anphi patﬁl c hel i ces.

Preferred VPFa?StPR@Patﬁ(Bﬁ@P L?é%c%fiéloﬁéﬁ’cmj‘@élvﬂ%i conpri se one nmor e
consensus s¢gy%@%a,@aaaplﬁ§fe@5@ Iefep#o%al&ﬁfslééh&ﬁan oS! lrgﬂol,?act or

pepti de histidine nethioni'ne uman gr owt none re
(GRF), pi tuistusedin a pharmaceutical comp051t10n and formulations, comprising, as a rule, 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 was20as/o@c®d i n order get nore stability and i narczasezhobradobsd i fe in
bl ood and serum Such stabilized forns,are preferred if the polypeptide is
fragmented by enzyme activity. Possibleé stabilized forns are cyclic

pepti des or | ypeptides | ik lic VIP or cyclic -PACAP, fusion
brot ei ns.  prHEREh oAy eRierel, Bicles Respi sHRCH e gt IR SRO ol PR BRI &  or 25
exanpl e pegyiratRHeaY iffe@on BACAHTusi MR iR gudsOParbmBal 86hpsititths SHE BorihypeRt | des
are well known in the art. Pol%g_e tides and proteins nmay be protected

K

agai nst pr cresogisirefemply administer yenowsly eeswiie aboly farp} igis aggaHant

at t achnment f Y I proteol ytic enzyne from physi cal
cont act mﬁﬁﬂaé%g&ggg%%¥ﬁ$%%c g§g£?§3elf, and thus prevent degradation.
Pol yet hy} erEabiityaal capsulenfer st idminestratia@l combaie cynehtidondh ascipiests s&h ashown t o

protect againgt prote Si Sada,. et al . Fernmentati on Bi gengi.neering
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cl eavage, chepf Chle (ABIEHs Al QRted AbcoRdinl @memblywal khen BRI @k @iths has been
found to provide additional advantages under certain circunstances, such

as increasing the stability and circulation tinme of the therapeutic
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and J. Robedohfoutd sccofting BGKe 388ntick) 8dsubFhalipies theréafao make uftlewiekirddact or s

3: 4-10; EP 0 4013 84). The addition of po]yethylene glycol .increases
Stabi 11y closenepebrIia oRRm eIy BEsErBELobEeaH or ] b RAR PAte

physi ol 09 c@lanfhkis 35cIGARR LGS eRs PEGYAALS B £RIROURLSs (bR RAGN e

pol ypeptide /protein iIs SO stabilized w regard to salts. The term
"fusi on pr odpecifi¢ actxansaterid empdeyed, the sgee bbdy vpight, gerdyal iealtl sexrdigt, woasi sti ng

of a polypeptide according to the jinvention referapl v, .VLP.qr .a VIP
derivative B ra‘htSPga% ISt Taig Ogﬂféé{ﬁ?c%ﬁ’i”é’ﬁ“ioasc(%?ﬁ%’gge %{%e‘%ﬁgﬂ}?etfeaﬂlé%}t’i de
or protgkn.i SugRRrapy Rk pidphilaks ald efeafatidé ¥ the daRadeBe geabdl THarstdkecigul €, nore
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i nventi on Cagighe pkes&ablHefieh Q_@Eﬁg_@hd 20 u?$k§ﬂxﬂﬁﬂ@§§lﬁt§ means 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 arule, 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 mammal s, especially humans. The
compound is used in a pharnmaceutical conposition and formulations,
conpri si nw0 mwe3/e61680 €, a pharmaceutically acceptabl e cam/enz00ed@b ent or
di luents. Techniques for the formulation,20_and adm nistration of the
conpounds of the present invention may be found in "Rem ngton' Sh ]
Phar maceut i e . IS0l ast on_PA used.herein, the
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are well known in the art such as sterile water, saline, "aqueolus” dextrose,
sugar solut iteshiquestaianlse suitableeol s and oil's, including those of petrol eum
animal , vegetable, or synthetic origin, for exanple, peanut oil, soybean
oil and mneral oil. 30 The formul ati ons according to the invention may be
admi ni st er edoasinanioh kkeg@s cont ai ning conventional non-toxi g -
pharmaceutically acceptable carriers, diluents, adjuvants an vehi cl es
that are t yfﬁe a?mmndﬁa? &ﬁt”é‘fe&PO%W e admiistergd e ipeEd dpreof, e.g. a

P! CH2003/ BARAR Batient & itsditfr IFAmPRLER E6bositidiS MBRSMBPER! Hixed with
subcut aneous, 1 ntravendus, intra-articular a Intratracheal 1njection and
i nf usi onl& eshitablpuesticrPar evepicats atdospotiat dro nsffizivdt foo ablead theankibitime s t
preferably adm ni,stered.intfavenou it.her, in a bolys.f.ormor as a
constant f gés’le%ﬁs é’é%ﬁﬂ%&E%raﬁ??g\ﬁﬁ?%?fiefgﬁﬁfi%?f n’ély%ﬁﬁﬁlé’flg&ﬁrﬁﬁ a_{f’&BQﬁf‘Ses f or
oral adni ni sgjuaétiverh&amt il dnbARYien il lher Ph&inRicBRIcaIL S UEFBtAE c_oﬂ%%n@ﬂid@,gsuch
agents, fillers, diluents, tableti ng% agents, lubricants, disintegrants, and
wetting agéhtanpormds wih odtes diagy. e Tevaciens beteorgnnifs (echrstalivero I|| known
inthe art. Uait 00 . i | [ : a0 daily
required amafﬂh%h%@ﬁ?%&%@%@d&%&st.nugh E&%@’éétgj:f’ﬁgﬂb ga}?lﬁg%ilﬁl\%%(ﬁf!ll n, or

sub- mul t i5pl ésonthatilaweis,tiahatek er wpl ¢dricadesoide dntibiotes, offdeipagifermive

t herapeutical ly accept osage .and dose rate for a giv patient .
(mamal s, | ﬁ‘&‘Péﬂfnﬁl& eﬁ%ﬂ%hggﬂdgﬁ%ﬁﬂ@‘%?ﬁgeméﬁvd@wlpa@ﬁ%f&3- i[]’éﬁn‘é%fﬂ?lhe
activity of afsB@cla®PRChé EEmBinhtitFoMRE SdthFun@EBLLH B intiRep eS8t ifReonARiIght |
general health, sex, diet, tine and route of adm nistration, rate of

cl earance, eéhizggrenaet th abgvementonsdjdsegs. of the treatnent, 15 i. e.),f t her apy
or prophyl axi.s;: he di ) 0. be treated. .Therefor.e, in
Conposi t | on? 12%@8? 6ﬁrratt§ ?lﬁgﬁ%roégwﬁ{ﬁ ﬂ](i;{: ‘iorng)é)t% 12% (gfétl? e N 31\9%85 ng GinbrialiG

phar macext i edth thé fimetmestioned 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 ewmcenozcirssvi strati on of the peptides accordi ng tRETVCEHBO03/000856 | ON | S
the inhalation of aqueous solutions comdaining a preferably water-sol uble
pepti de having the biological and pharmacol ogical activity of VIP, PACAP
and rel ated |

o el 3t e gl aaueS  MGEIAN Frc A AL R BcA RIS EGS bl
(Nadl ) whi clpatiahpressuteadfrrrtadali dxiygera(l bilofigysscond pdtieet treated whth & Pncredi ents. 25
Preferably, the peptide conpounds are used in said solutions in a
stabilized formas specified above. Especially preferred solutions are
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preferably qg If stabilized forns, such as

pegyl at ed V:agL %g%gg?gﬁgﬁﬁgg P, are used the concentration as well as
the over-all dosage of the selected peptide of the i nvention can

decr eased, s ule he | i on .of e pe ti or pol ypepti des
accordi ng t }gHVe%J ﬁ’ltﬁteca@é‘ley (é}cfg ﬂi‘@fg Q‘W‘@F%y velumenppeps a day
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of the disease and the efficacy o e conpounds used for the ‘treatnent.

WD 2003/ 06168¢enraFiiaH@b3/I800056 - 21 For inhal ati ons the conpound
according to the invention is preferably brought in an aerosol form

Aer osol s and techniques to make themare well known in the art. Aerosols

appl i cabl e flﬁélﬁ‘é s depivtsahdarfgiabalvesibi 6he/gen difRkatiee PALO2 Péf 4 Perth,
i nvention, exanp VIP or PACAP are preferred in the case of "COPD.

Adni ni strat |ﬁ(§frli‘ W%@é’ﬁtl%‘}ﬁ%‘}ﬂ Ssvetr@é\r%%u%edawméflgo sui tabl e. Conbination
t herapy The conpounds of the invention may be adm nistered to a subject in
need thereof, e.g. a hunman patient, by itself or in pharnaceuti cal

conposi tifoni*‘_’gﬁe‘ﬁ‘@utm@ﬁemaeﬂmﬂmdwiﬁz {iiddex DO a swirtha bifte, adrsiitk pstiant withcepirent s
at doses th%lﬁlﬁgf ({J t for at least the inhibition of the diseases’
progr essi on rﬁ%% y effective doses may be adninistered al one or
as adjunctive therapy |n conbi nation with other pharnaceutically effective
conpounds, such _as conpounds wi th other drugs, e. fast-acting

bet a2- agoni $i% 7 Eigdre %éepa(;tbtheewﬁyle formiyeemenpapity @,ﬁ@m\meﬁom&ﬂ s (such

as ipratr Op'fbﬂpcht,) rﬁ?tm Hsixth Bg'tgen@%ﬁlggvere 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 (mABP) 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 hy dwarkmngodibo- 1493. This invention also rel ates trETV¢IE200D0MDDFEAt | ON
of the conmpounds described in the present; invention 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
substances may | ower existing but undesired drug effects in a subject in
need of thoEBAMIRIgS. Surprisingly, it was found that the peptides and
polypeptideé anzefined above and in the -clains, above all VIP and PACAP,
have benefi®et fects in the treatnment of ARDS and 25 COPD as

denonst r at ed gafledthatlf Rb¢e GORD duargiesiszabEliesehylritansédrosynaptoma inhiied VIP

i nprovenent for the treatnent of as yet not suffigiently treatahl
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above are e???%%ig?g%}s{g&ggﬁ%ﬁé% O\[f)éélcanF& I%E&%%%G%RES: Fig. 1. Figure
1 depi cts thend functéch mxphetets FBV MEdraebeipiratome velsosria 0(1¢:E¢Ql)1d)(ang)?a@md t he
partial pressucre of arterial , ox | b) of first patient treated with
VIP. WO 200@ @%S%ﬁfﬁﬁ%%%gg%’é‘e n?leaﬁlfe&Fi g. 2. Figure 2 depicts the
forced expi FRYQI( ¥Rl tpRatbFy WMENS BLEHRGedNEY ot COPD miticatdis@surpdaddoading
pressure of arterial oga/gen (Ib) of a second patient treated with) Vi {3 Fi g.
3: Fi gur® 3taupiderdmethedspdier fraatmspiwiiy VAP 6200pgdp 3l 0.853 el Repdam)for {he
parti al pre%%%ﬁ%se(Fi%\ré)fa arterial carbon dioxide (PaC02), and the

arterial -al veolar ®oxygen di fference (AaDO2) of a third patient treated
with VIP. FPgO, Garth gressrdofiaerial exyighe) ofiGQID patpent il tiymeastyed acherdingrieed

expiratory vol i ne., second (E he. t.ot al apagci LO),
and t he rerré‘iaﬂqlijf}gigm?g}ogﬁéﬁ?rlﬂ'?)ﬁn&@t&’lg&ﬁ)&zo@fg lﬁg’t’?l@r(?td%ﬁ%g 8% C&yi %OrsllgP. Fig.
5: Figure 5@@1@@;@@1@ arterial -al veol ar oxygen difference (AaDQ2) of a
fourth, fifth, and siXth patient with severe ARDS treated with VIP. 15
Fig. 6: Bgure 6 depicts the Horowitz Index of a fourth, fifth, and sixth
pati ent vm't?, evere ARDS treated with VIP. Fig. 7: Figure 7 depicts the
nmeasure for capacity of henoglobin (Fi02) of a

A patient with severe COPD symptoms inhaled VIP (100 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 FEV 1
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 (200pug in 3 ml 0,9% NaCl 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, and ®0xodicgpati ent with severe ARDS treated w t h PATRRHIO0§000856 Fi gur e
9 depicts the pul nonary vascul ar resistange-(PVR) of a fourth, fifth, and
25 sixth patient wwth severe ARDS treated with VIP. Fig. Figure 10 depicts
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patient with severe ARDS treated with VIP. 30 Fig. 11: Figure 11 depicts
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pati ent wtPasemere COPD synptons inhaled VIP (100 g in 3 ml NaC 0,9% for

15 mnutes via the McroDrop Master Jet (MPV, Truma, Germany) using a
particle si fep%ﬁn%W1t}h§qV8r%$85§&éc‘ﬁP%éﬂdd?y RIspHeniaidys tomyeeassuisdicinge. Lung

function paigprlef® (rEX 300 pg in 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 pm 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 pm 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 um to provide
alveolar deposition of the substance. Parameters AaDO2 (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) oWwoCOREoqiesoi ent 1 is neasured according to starardames/bmis after
treatment with VIP (200g in 3 m 0,9% Nacl -per day) for 12 weeks (Figure
2a). 25 Pa02 (Partial pressure of arterial oxygen) of COPD patient 1 is
nmeasured a . e drRFial B166d prosurd)ividie MeRuretD2g in 3
m 0, 9% Naé?lgglgbagg%%u%agtrr@slz cg\)ég%sm? i gure 2b) V\Dlggosl 61680

PCT/ CH2003/sb0®0 &6the figlws. Patient 3 A patient with severe COPD inhaled VIP
(100 gin 3 mM NaCl0,9% for 15 mnutes via the McroDrop Master Jet (MV,
Truma, CGermany) using a particle size of 3 mto provide alveolar
deposition of the substance. Lung function paraneters FEV 1 (forced 5
expiratory volunme in one second), VC (Vital capacity), TLC (Total Iung
capacity), RV (Remaining volune), as well as Pa02 (Partial pressure of
arterial oxygen), AaDO2 (Arterial-alveolar oxygen difference), and PaCQO2
(Partial pressure of arterial Carbon Dioxide) were neasured. 10 EXAMPLES
FOR ARDS Patient 4. A patient with severe ARDS acconpani ed by pneunoni a
due to mycoplasminfection inhaled VIP (12 X 200 g in 3 ml NaCl0, 9% over
a period of 24 hours via the 15 McroDrop Master Jet (MPV, Truma, Cernany)
using a particle size of 3 p.mto provide alveolar deposition of the
substance. Paraneters AaDO2 (Arterial -al veol ar oxygen difference), the
Horowi t z I ndex, nPAP (nean pul nonary artery pressure), PVR (pul nonary
vascul ar resistance), mABP (nean arterial blood pressure) were neasured as
shown in the figures. 20 Patient 5: A patient with severe ARDS acconpani ed
by pneunonia due to pneunpbcoccus infection and sepsis inhaled VIP (12 X
200 g in 3 M Nadl 0,9% over a period of 24 hours via the M croDrop
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 monar ywar 10es/461poessure), PVR (pul nonary vascul ar re3icavemme3/0oon#sBP
(mean arterial blood pressure), and intrapw nonal shuntvol une were
measured as shown in the figures. 30 Patient 6: A patient with severe ARDS
acconpani edphyrRiatipmp® due to haenophilus infection inhaled VIP (12 X
200 g in 3 mM Nad 0,9% over a period of 24 hours via the M croDrop
Master Jet (MPV, Truma, Germany) using a particle size of 3 mto provide

al veol ar depost, kAl oFa b AHTARE e EREARELEL SedBR0 (et b ool ar

oxygen 35 diffeéerence rovm tz nmean pul nonary artery
pressure), PVR V@tﬁﬁﬂﬁff&ﬁﬂl@&(olrﬂfﬁférﬁblﬁB@ﬁkﬁ@@ﬁﬂﬁaonaryZﬁseaiqi@OﬁD})adenascuI ar

resi stance), mAB pean arter bl 0o ssur.e).. were r shown in
he i gures, W BBGST o0 GatPpISH b Bo BrBBEREH AR SpaRT CRANERTON A use
of a conpound foals&a{a@s mefehagawé&nwuna lgmgép%ﬂ%nh pbBbe dptm@ c'bfn@ﬁ'é e Of a

patient sufferi ncf; rom chronic obstructive pul nonary di sease D), which

is 5 functional ommgmpm@dcrﬂrsécﬂne@ﬁe phar macol ogi cal | y not cor related to
hypert ensi on dis onpo nd S eptide or a pol ypeptide
ter RS A MsLal O 0 conpound b, & RE

conprising the
Arg-Lys-d n- Met - AI a-Val - Lys- Lys Tyr - Leu. 10 2. A use accordi ng to claim1,

wherein said peptide or a pol ypeptide further orrprl st one of
the fol | i ng Zanritse degoading i dpigl, whergia S@érpe%‘f? orppol Yﬂ‘iP“‘i%%”?%r A use

according t o cl aj fiksthash Bnodt dle RARMiHPafnoAcRAYAGRE de Turther 15

conprises the amno acld sequences Hi s-Sef-Asp an he-Thr-Asp. 4. A use
accordi ng to cl adis4senrapei Phesahd-pepti de or a pol ypepti de has the
foll ow ng am no acid sequence: (A)"-
Arg-Lys-d n- Met- Al a-Val -Lys-Lys-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)p- Arg-Lys-Gln-Met-Ala-Val-Lys-Lys-Tyr-Leu—(B)y,
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') g-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, in is an integer having values fromO - 25; n and
i n bei ng wiomepane®nt|ly fromeach other. 25 5. A use ac@®@TiCHmOI/@0c3cai m 4,
wherein, if n > 2, (A" has the foll ow ng sequence: (X)0-Phe-Thr-Asp-(Y)p
wherein X, Y is any natural occurring am no acid residue, X and Y are

i ndependent |y fih@épeBdsbly FHonéachdkrOand r) § iPdh inflo€EIRFVilpAMAIRG oAl Wes4 frr om O
- 11, o and p being 30 independently fromeach other. 6. A use according
to claimb5, wheraidg beirg igdepepdqnyly dragagadhipsherol | owi ng sequence: (X')

g-H s-Ser-Asp- (X r wherein X, X' is any natural occurring amno acid
residue, X and X" are.WD 2003/061680 PCT/ CH2003/ 000056 - 27

i ndependent | y 7f r Anseachrdidgerclaimnigd wherein ihs sequehert @peid geatidagr podypeptdd isom O
- 4, r and q bei Pq% igde g}géi&?tlx fromeach other. 7. A use according to

cl ai m 4, Swher ei reetslsd @&8 B8 &FYPpept i de or pol ypeptide is 5 selected
fromthe foll ow grQup;. g1dlﬁthx§égar1-_l}{gg;%@T%LLQMS- Lys-Tyr-Leu; (ii)
Phe- Thr - Asp- X1- X2- X3- X -X%- Arg-Lys-d n-Met - Al a-Val - Lys-

Lys- Tyr - Leu- Asn-(82r - |Hhe-Cet-283 X {4%Kj-X"-X*>-Arg-Lys-Gln-Met-Ala-Val-Lys-

Phe- Thr - Asp- Asn-Tyr - Thr-Arg-Leu- Arg-Lys-Gd n-Met-Ala 10
Val - Lys- Lys- Tyr -ﬁ‘_})ésu_-TXgﬁg’ e%—slnl g?fegl-eA)sﬁr?;qu\SI\})

Phe- Thr - Asp- Ser -(Tiyy - SeVe~Ah g-A3p-PARIT Ly SEHA-Aryet.e A g -Vak -t sy saTys - Leu;
(v) His-Ser-Asp- Xl - X2- Phe- Thr - Asp- X3- X4- X5- X6- X' - Ar g- Lys- G n-

Met - Al a-1%al - Lys-{als-Trgriyanfyrrbepyhyn-Ser-Ile-Leu-Asn;

Ao Lys. O Net-0Pa. VAL JE tYEhar LA iy B Bo-tye-cra-iet-ada-
Hi s- Ser - Asp- G y-Vde-1RRerfwrAspeSer - Tyr - Ser - Arg- Tyr -
Arg-Lys-d n-Met-Al a-Val -Lys-Lys-Tyr-Leu; (vii)
Hi s- Ser - Asp- X1- X2) PheéliFpe AspineX X —RBe XX AsRr§ 14y s¥ KX -Arg-Lys-Gln-
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,
(vii) His-Ser-Asp-X'-X?-Phe-Thr-Asp-X’-X'-x°-x~X’-Arg-Lys-Gln-
20 Met-Ala-Val-Lys-Lys—Tyr—-Leu-X8-x%-x10-x (-x!2);
(viil) 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-Teu
(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-X3-xX%-x10-x1-x12_x13 xM_x15 x16_x17_
X18_y19 320 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' -X11 (-X12) ; (viii)

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

Ar g- Lys- Gvo MBs/eAbs- Val - Lys- Lys- Tyr - Leu- Asn- Ser - | | e- Leu-P&anCHZ003/600p56( i X)

Hi s- Ser-Asp-d y-11e-Phe-Thr-Asp- Ser-Tyr - ?@-_Arg-Tyr- 25

Arg-Lys-d n- Met- Al a- Val - Lys- Lys Tyr-Leu Al a-Val -Leu (PACAP-27); (x)
Hi s- Ser - Asp- X1- X2-,Phe- Thr -.As g-Lys-G n- Met-Al a-Val -Lys
-Lys -Tyr -Leu- We%“}@m&?oz “361951&&“5&35?( xler@fe?n s3iq geptideqr golypptidexs?
30 (xi) His-Ser- Aﬁfbuglﬁﬁn|a|sgibﬁﬁgdfé}ﬁr 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-Qd y-

Lys- Arg-Tyr-Lys-Qd n- Arg-Val - Lys- Asn-Lys (PACAP-38); wherein X1- X22 is any
naturally occurdi due 003/ 061680 . PCI/ CH2003/ 000056 -
28 8. A use acgcr:oir&g'l ({&?dl g'to Clélgt%&iqr%tpﬁ%léfepl S RFIUP sai d peptide or
pol ypeptide is brought in a stabilized form 9 A use according to claim

8, wherein sai ptide i egyl at ed. use according to any of the
claims 1- 9, g‘rlﬁeta?f‘é’r‘%é@ y %félllee?,lﬁlétf 1fT8=rr‘iVlt1€H@n theoP OB lﬁgelgﬁ@ﬁhgﬂm the
chroni ¢ bronchi ti goRKldBBAEEhRITMSENRHs, PRLLM f claim
10, wherein a dail yoadr%qgnlr g%rati on o? t1i‘| rreng em%’]Ch dé%?@

i nprovenent of the FEV 1 value of nore than 15% after 3 nont hs. 12. A use
of claim 10, rein ai | mnrstr rTEnt Ie s to an

i mprovenent of Eihg‘ 452.8h 8\%1 ﬁ% er%?éla %’3&1}& 'P’t@ t??ﬁ@m fyisfganp yse

of a peptiode or pﬁhpfpe@ﬁéxfdefmsr@efumdmnaeyzha@tflsbxmﬁ&b%&&hsl 9 for the
manuf acture of a nedi canent for the inprovenent or recovery of the general

state of health which had been reduced by chronic bronchitis and chronic

cough. 14. A usg @f;@8,FQIReLe q?rl{e%m Lhy 11% n?schIaH%? %,Pt{hf; ?rxeq%gmell) QI) % the

treatnent of a 20 patient suffering rom acute res
di stress syndr oneinipxRRB)gnt ofithe pedn vslae(df oonpihendSeufter paphtlde or a
pol ypeptide 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
1 - 9. lewoXonwodiesd of claim 15, wherein the COPD is selraveakobs/amwiche
group: chronic bronchitis, pulnonary enmpjysema, chronic cough. 30 17. A
met hod of claim 15 or 16, wherein a daily adm nistration of the peptide or

pol ypeptide le t.o_an.i ppr.ov of. the FEV 1 val ue. of re than 15%
after 3 nont h?%ﬁ??gﬁ%?@ilgh%%f M5 6@5’0@6’”1’“-3&%“ 2 DCPYEERBd of
claim 15 or 16, whelypéptidaledds toyandidiprdricaichtd i the pad2 vilge PERbIHBa085% after 3

pol ypeptide | eads to _an inprovenent of the paQ2 val ue of nore than 35%
after 3 nonths. BOIGs. A nmethod for treatnment of ARDS conpri sing

adm nistering to a patient a peptide or a polypeptide as defined in any of
the clains 1 - 9. 20. A nethod of any of the clains 15 - 19 conpri sing

i nhal ati ors of alf. Aenebod fopfirettnent ppRDIeomprisink pimptisteidngdty 4 faticpat peptitle 10

21. A nmethod of claim.20, wherei he aergsol. s e froma isotonic Nad
sol ution cont ai nPﬂ@p%lgP@t%Bi &if&e r‘llwgfﬁﬁ%?lﬁﬁl& fr'ggef erably in a pegyl at ed
form 22. A pharmaceutical conposition consisting of a aqueous sodi um

chloride solution in 15 an isotonic concentration conprising VIP, PACAP or
anot her pepti de2lad methphekanyaf thaglaigts el S¢cammising inhdation of apagypiseltafdhd or m

23. The phar maceut ] [+441 l.aim22, wherein said peptide or
pol ypeptide is pbg@htogﬁwg@é@hggﬁg%#ﬁe@h range between 3 and 300 ng / L.
20 24. Th® pharmaceutical conposition of claim?22 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.



