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The IL-18 receptor consists of at least two components, IL-18R alpha and IL-18R
20 beta, co-operating in ligand binding. High- and IoW-afﬁnity binding sites for IL-18 were
found in murine IL-12 stimulated T cells (Yoshimoto et al., 1998), suggesting a multiple
chain receptor complex. The two receptor subunits that have been identified so far, both .
belonging to the IL-1 receptor family (Parnet et al., 1996; Kim et al., 2001). The signal
transduction of IL-18 involves activation of NF-xB (DiDonato et al., 1997). The IL-18
25 receptor complex consists of two receptor chains: a ligand-binding chain termed the IL-
18Ra chain and a signal-transducing chain termed the IL-18RR chain. The IL-18Ralpha
chain was initially isolated as a cell surface protein binding to radiolabeled IL-18; the
protein was purified and its amino acid sequence revealed identity with a previously
reported orphan receptor termed the IL-1R-related protein (IL-1Rrp) (Torigoe et al.,
30 1997).

Recently, a soluble protein having a high affinity for IL-18 has been isolated from
human urine, and the human and mouse cDNAs as well as the human gene were cloned
(Novick et al., 1999; WO 99/09063). The protein has been designated IL-18 binding
protein (IL-18BP).
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system activity, or may accompany organic vascular disease. Venous diseases include
venous thrombosis and varicose veins, combined arteriovenous disorders include

arteriovenous fistula, and lymphatic disorders inciude lymphedema and lipedema.

Peripheral arterial occlusion refers to an occlusion of blood supply to the
25 extremities, generally by atherosclerotic plagues (atheromas), a thrombus, or an
embolism.

Peripheral arterial occlusion may result in acute or chronic ischemia. Acute
ischemia is caused by a ruptured proximal arteriosclerotic plaque, by acute thrombosis
on preexisting atherosclerotic disease, by an embolism from the heart, aorta, or other

30 large vessels, or a dissected aneurysm. Chronic ischemia is caused by gradual
enlargement of an atheromatous plaque.

Sustained elevation of blood homocysteine, by damaging endothelial cells,
predisposes to premature atherosclerosis of the aorta and its branches, the peripheral
arteries, the cerebral arteries, and possibly the coronary arteries. Although homocysteine



arteries, the cerebral arteries, and possibly the coronary arteries.
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thezopatcglaeu%caQ%% |kse }}piéaql?/ |Jne8'1ei rc]:aﬁl, and all pulses below the femoral are absent. In
patients with small vessel disease (e.g. thromboangiitis obliterans, diabetes mellitus),
femoropopliteal pulses may be present but foot puises are absent. Pallor of the involved
foot after 1 to 2 min of elevation, followed by rubor on dependency, helps confirm arterial
insufficiency. Venous filling time on dependency after elevation exceeds the normal limit
25 of 15 sec. If symptoms of claudication occur with good distal pulses, spinal stenosis
should be considered in the differential diagnosis.

A severely ischemic foot is painful, cold, and often numb. In chronic cases, the
skin may be dry and scaly with poor nail and hair growth. As ischemia worsens,
ulceration may appear (typically on the toes or heel, occasionally on the leg), especially

30 after local trauma. Edema is usually not present unless the patient has kept the leg in a
dependent position for pain relief, however, a severely ischemic leg may be atrophic.
More extensive occlusion may compromise tissue viability, leading to necrosis or
gangrene. Ischemia with rubor, pain, and swelling of the foot on dependency may mimic

cellulitis or venous insufficiency. Arterial noninvasive tests can clarify the diagnosis.
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Proliferation of endothelial cells and infiltration of the intimal layer with lymphocytes
occur in the acute lesion, but the internal elastic lamina is intact. The thrombus becomes
organized and later incompletely recanalizes. The media is well preserved but may be
infiltrated with fibroblasts. Because the adventitia usually is more extensively infiltrated
25  with fibroblasts, older lesions show periarterial fibrosis, which may also involve the
adjacent vein and nerve. '

The symptoms and signs are those of arterial ischemia and of superficial
thrombophlebitis. Onset is gradual, starting in the most distal vessels of the upper and
lower extremities and progressing proximally, culminating in distal gangrene. The patient

30  may complain of coldness, numbness, tingling, or burning before there is objective
evidence of disease. Raynaud's phenomenon is common. Intermittent claudication
occurs in the involved extremity (usually the arch of the foot or the leg, but rarely the
hand, arm, or thigh). Pain is persistent with more severe ischemia, e.g. in the

pregangrenous stage and with ulceration or gangrene. Frequently, sympathetic nerve
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be nonhgelebssd MethbollcihfiréMeh@SHAR6UNd healing) or tissue necrosis (gangrene).
Ischemic rest pain is classically described as a burning pain in the ball of the foot
and toes that is worse at night when the patient is in bed. Ischemic rest pain is located in
the foot, where tissue is farthest from the heart and distal to the arterial occlusions. Non-
25 healing wounds are usually found in areas of foot trauma caused by improperly fitting
shoes or an injury. A wound is generally considered to be nonhealing if it fails to respond
to a four- to 12-week trial of conservative therapy such as regular dressing changes,
avoidance of trauma, treatment of infection and debridement of necrotic tissue.
Gangrene is usually found on the toes. It develops when the blood supply is so
30 low that spontaneous necrosis occurs in the most poorly perfused tissues.
While carefully designed conservative therapy can benefit many patients with
critical limb ischemia, the severe nature of their disease may lead to consideration of
operative intervention. Surgical interventions include revascularization or amputation. If

the patient wants to undergo revascularization and is an acceptable operative candidate,
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SUr ger Yre¥85cisrizaMBAC THA datision to monitor the patient's condition with watchful waiting
and conservative management or to perform revascularization or amputation depends
on careful assessment of the attendant risks and benefits of surgery versus conservative
management.

25 More importantly, it depends on the patient's interpretation of the invasiveness or
appropriateness of the available options. Even patients unable to walk because of their
condition may consider amputation inappropriate, and not all patients are motivated to
do the work necessary for rehabilitation after amputation. If the decision is made to
amputate, the level of amputation should be one that has the greatest likelihood of

30  healing while giving the patient the maximal chance for functional rehabilitation.

Diagnosis of chronic critical limb ischemia involves manifested pain at rest, non-
healing wounds and gangrene. Ischemic rest pain is typically described as a burning
pain in the arch or distal foot that occurs while the patient is recumbent but is relieved
when the patient returns to a position in which the feet are dependent. Objective



managenment. 25 More inportantly, it depends on the patient's interpretation
of the invasiveness or appropriateness of the avail able options. Even
patients woablogo1po wal k because of their condition may ce®aIiRPes/S@spuUt ation
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theradeIPQEGSﬂ?&dﬁpéFf@éD"thefaneéltlﬁﬁapeaaqu i tgis reeicakiield: THE | NVENTI ON 20
The invention is based on the finding that an inhibitor of IL-18 stinulates
neovascul ari zati on after induction of peripheral ischema in an
experimental animal nodel. NEWHMARYIOER ZHEINVENTIONd in association with
an 280t vati O?hgfin\\//eEl%nAifst based on the finding that an inhibitor of IL-18 stimulates
neovascularization after induction of peripheral ischemia in an experimental animal
model. Neovascularization occurred in association with an activation of VEGF/Akt
signaling and was accompanied by an increase in bone marrow endothelial progenitor
cell mobilization and differentiation.
25 On the basis of these results, new therapeutic approaches for treating or
preventing peripheral vascular diseases requiring neo- or revascularization are provided.
The invention therefore relates to the use of an IL-18 inhibitor for treatment
and/or prevention of peripheral vascular diseases, in particular of peripheral ischemia.
The invention further relates to the use of an IL-18 inhibitor for the manufacture of
30  amedicament for the treatment and/or prevention of claudication and gangrene.
Furthermore, the invention relates to the use of an IL-18 inhibitor for the
manufacture of a medicament for the prevention of amputation, in particular limb

amputation.
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in i schem ¢ BPh®rt emphatrlasmidotCorteaiknine celoe-coded uampgsse nesaal psHVSion=% per

group. **p<04Q%-1Q"{ Y84 oL Ridrkd Padiftion in blood flow of ischemic hindlimb is depicted

in blue. B) Quantitative evaluation of blood flow expressed as a ratio of blood flow
20 in ischemic limb to that in non-ischemic one. Values are mean + SEM, n=7 per
group. **p<0.01 versus control mice.

Fig. 3: shows A) Representative western-blot of VEGF protein content in the non-
ischemic and ischemic leg, 28 days after femoral artery occlusion. B) Quantitative
evaluation of VEGF protein levels expressed as a ratio of protein content in

25 ischemic limb to that in non-ischemic one. Values are mean + SEM, n=7 per
group. **p<0.01 versus non-ischemic control and {p<0.05 versus ischemic
control.

Fig 4: shows A) Representative western-blot of phospho-Akt protein content in the non-
ischemic and ischemic leg, 28 days after femoral artery occlusion. B) Quantitative

30 evaluation of phospho-Akt protein levels expressed as a ratio of protein content
in ischemic limb to that in non-ischemic one. Values are mean * SEM, n=7 per
group. *p<0.05, **p<0.01 versus non-ischemic control and {p<0.05 versus
ischemic control.
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therapeutlc approach to treating or preventing peripheral vascu
di seasemomdqsufon ammhberap@utibsapmow fai freating T epreverting parlprnm‘abi/escnnar
rel ates,.to i nhi bitor for the manufacture of a

md?car@?ﬁasﬁﬁfe‘ﬂwgngreé‘ggﬂﬁﬂq %'3?1[&9 BF5¥¥Venti on of a peripheral vascul ar

di sease. Thpnd ﬁfv@hh@ﬁ v&a8idre rﬂenawsttbltne use df@ﬂtIEXﬁS iRhibitd foritihy AnukctiRf er s
not only to a conplete prevention of a certain effect, but also to any

par t i alof rmedisement farithe teasnenband/onprexentioniaf @ paripheral vasaiar diskasease or
di-mi ni shing e 40%, ehi&RhtBR* WifhirP thé'toftdit Yor BRREhvBhtion refers not only to a

complete prevention of a certain effect, but also to any partial or substantial prevention,

20 attenuation, reduction, decrease or diminishing of the effect before or at early onset of
disease.

The term “treatment” within the context of this invention refers to any beneficial
effect on progression of disease, including attenuation, reduction, decrease or
diminishing of the pathological development after onset of disease.

25 The term “peripheral vascular disease” as used herein refers to diseases or
disorders affecting the arteries, veins, and lymphatics of the extremities. Peripheral
vascular disorders may be arterial (occlusive or functional), venous, combined
arteriovenous (e.g., arteriovenous fistula), or lymphatic. Occlusive arterial disease
includes peripheral arterial occlusion and thromboangiitis obliterans. Functional arterial

30 disorders may be vasospastic (Raynaud's phenomenon and disease, acrocyanosis) or
vasodilatory (erythromelalgia). They may also be secondary to a local fault in the blood
vessels, or to disturbances in sympathetic nervous system activity, or they may
accompany organic vascular disease. Venous diseases include venous thrombosis and
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I L-18, once it has been synthesized, inhibitors of proteases cleaving

pr o- | LAinfgbitersf gappase-geard theslik@at ure 1L-18, such as inhibitors of
cas 233 e ; . a{élcﬂ) riﬁ@@g% @y-@?gﬁgﬁg{n% 186 & 1-4s LtRfoni@Nior BxaRipl@anthgdfists
can either bind to or sequester the IL-18 molecule itself with sufficient affinity and
20 specificity to partially or substantially neutralize the IL-18 or IL-18 binding site(s)
responsible for IL-18 binding to its ligands (like, e.g. to its receptors). An antagonist may
also inhibit the [L-18 signaling pathway, which is activated within the cells upon binding

of 1L-18 to its receptor binding.

Inhibitors of IL-18 action may also be soluble IL-18 receptors or molecules
25  mimicking the receptors, or agents blocking the IL-18 receptors, or IL-18 antibodies,
such as polyclonal or monoclonal antibodies, or any other agent or molecule preventing
the binding of IL-18 to its targets, thus diminishing or preventing triggering of the intra- or

extracellular reactions mediated by 1L-18.

30 In a preferred embodiment of the invention, the peripheral vascular disease is
peripheral arterial disease.

“Peripheral arterial disease” is a disorder involving narrowing of the arteries

anywhere from the arms to the aorta and the arteries of the legs. The onset can be
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In a further preferred embodiment, the peripheral vascular disease is peripheral
ischemia, in particular limb ischemia. “Ischemia” is a deficieny in blood supply, generally
due to occlusion or trauma of blood vessels. “Peripheral ischemia” particularly refers to
ischemia in the limbs, i.e. the arms or legs, leading to a deficiency in oxygen supply of

25 the corresponding limb tissue.

In yet a further embodiment of the present invention, the limb ischemia is critical
limb ischemia. “Critical limb ischaemia” is a state in which the blood supply to the limb is
so poor as to threaten its survival. The presence of rest pain, ulceration or gangrene
indicates critical limb ischaemia. Gangrene is the term used to describe dead tissue, and

30 it often occurs as a result of or in combination with limb ischemia. An ischaemic ulcer is
caused by an inadequate blood supply.

Critical limb ischemia, including ganrene or ulcers, require revascularization in
order to prevent amputation of the limb. Therefore, the present invention also relates to

the use of IL-18 inhibitors for treatment and/or prevention of gangrene and ulcers.
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veins which often occurs in cigarette snokers, predom nantly in nmen aged 20
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or .toe(s ef erred enbodi nent of the present invention, the
[ nﬂ%bi t 'V'Wf 'E ﬁ% 10 selected frominhibitors of caspase-1 (ICE),

anti bodi es driieatad ‘&D&lg\iﬁindlhg I8totei’i ROdEEE h&efﬁ@yﬂdnmaumtwﬂﬁ}"‘"@-ﬁst he
I L-18 receptor subunits, inhibitors of the IL-18 signaling pathway

ant agoriRdigg dyrofain’ ar v I8BR o b ep@nyipes 11181 Binsling tﬂ"@‘@lkn& Re defineg F‘ec\ﬂé@t or,
o0, RSN LR BRSO o, 3968 Mot Sl CHBE ROREIOariate B,
i nhi bi thimdjng ppeotbins| agidedihed 1rb Kamtat al.; $0@0, wmeri&md to IL-18. In particular, human
20 isoforms a and c of IL-18BP are useful in accordance with the presence invention. The
proteins useful according to the present invention may be glycosylated or non-
glycosylated, they may be derived from natural sources, such as urine, or they may
preferably be produced recombinantly. Recombinant expression may be carried out in
prokaryotic expression systems like E. coli, or in eukaryotic, and preferably in
25  mammalian, expression systems. A cell line that is particularly well suited for expression
of mammalian proteins is the Chinese Hamster Ovary (CHO) cell line.
As used herein the term "muteins" refers to analogs of an IL-18BP, or analogs of
a viral IL-18BP, in which one or more of the amino acid residues of a natural IL-18BP or
viral IL-18BP are replaced by different amino acid residues, or are deleted, or one or
30  more amino acid residues are added to the natural sequence of an IL-18BP, or a viral IL-
18BP, without changing considerably the activity of the resulting products as compared
with the wild type IL-18BP or viral IL-18BP. These muteins are prepared by known
synthesis and/or by site-directed mutagenesis techniques, or any other known technique
suitable therefor.
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The term "I L-18 binding proteins” is used herein synonynously with "IL-18
bi nding protein” or "I1L18BP". It conprises IL-18 binding proteins as
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eukar y Qhddhing end ﬁ@r\faﬁbw thBsE S TRARBE 8RII I ARE SRELORVGHRIEIP refly §6'ds | [ ne

that is part suite pressi on lan” protelins Is
t he Chi"atﬁmeenﬁrrs%m M’oﬁl(ell-l@l celtrent r%otomlajsedl\/t@éewlar tBieloggy raupra,

"mut ei refers S - or nalo s, of ,a _viral 8BP,
e ditegtEe e N8 6 SR Aoy 38R Al BRRHT0N Bt g stbld ko
viral ljimite$BR, ék@rnb%@'c&f@ﬂn@é’nt%d‘rfdﬁfoﬁ@hn@ll]d@@va’mllrﬁb e6adiduss 12020°a elow
del eted, or on nore am no acid residues are _added to the natural

sequené@e&ﬁ%\atﬁﬂ 'ﬁmglfgtbg hygprich upgler ptudy-ing ggh, 2wk SRfa@aneh8sgb mpPS for 5
d opf th
cory Ssabls s o8 34 e 10 1 PRSP SaTRmEl e b
iy nt he?Os?}@ndhaheSlap_dfthg?, a t():]‘ext}aﬁc wd@g‘é%e%glsoaégfg@fg%%e S%mwangs oTHoset _
nown t echnj que , Sui e .t hey ef.or ei ns
o mtc SF aoan st 1B e e 08 AR, RSN ORISR Ao Aepan o,
nucl ei Gemgthbf tﬁé‘@N@%e%é&s @N@onwééﬁbébf@b@ éé@é’n b8 1Np PasEdYer We@h

encodes an IL-1 813P or encodes a viral 1L-1 P, as described in
99/ ogoaﬂygonu@leotl@a profigsntlf mixediiprohassarerneed, di is ‘preferabjedo Laentﬁtltanmtbyl

812 4 B epit SV EAORE S0 SUBRIR gL Lore, e Lhose o

Ausubel et aAn @,Uhr ¢|ﬁll‘|tel?f giré@éblyl haé/béesedLMncBl of agiviinos Weids  sufficiently
InterSC| ence 6.4 (1987, 1992), and Sanbrook et al supra.

W t houdupieaMeshtat of Srulbn] S0P oft itioiaribdUnlisAlS PLA AN LAHP VRHSH; 360

cond 0, 43 0GHbeherhp LS ppCBrin iy o BLhees Knietesiigl in.

m nut edginding lix-18SA&sdonly @s3be Séﬁ)iieat h&¥ Sulbsiantis8 ®irkdingiactivies toahd18 hienan &e0. 1 x

2t €0 un iSRRI BHatoadP s gl stch 8 BY iting SFtiinepirabny, and s ™ °
can be considered to have substantially similar activity to IL-18BP. Thus, it can be
determined whether any given mutein has substantially the same activity as IL-18BP by
means of routine experimentation comprising subjecting such a mutein, e.g., fo a
simple sandwich competition assay to determine whether or not it binds to an

25  appropriately labeled IL-18, such as radicimmunoassay or ELISA assay.

In a preferred embodiment, any such mutein has at least 40% identity or
homology with the sequence of either an IL-18BP or a virally-encoded [L-18BP
homologue, as defined in WO 99/09063. More preferably, it has at least 50%, at least
60%, at least 70%, at least 80% or, most preferably, at least 90% identity or homology

30 thereto.

Muteins of IL-18BP polypeptides or muteins of viral IL-18BPs, which can be used
in accordance with the present invention, or nucleic acid coding therefor, include a finite
set of substantially corresponding sequences as substitution peptides or polynucleotides
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| ength of the DNA sequences, oligonucleotide probes (such as 10-40 bases)
or m xed oligonucleotide probes. If m xed probes are used, it is
pr ef er ablwotog/osmes t et ramet hyl 15 ammoni um chl ori de ( TMACPCIEPh&a@enf SSC.

See Ausubel, supra. Any such nutein preferably has a sequence of am no
aci ds s(nigh caanbéeyroutinglyi obfisinesl b ohatofobrdimary Lskill Sn3he art, sdthiout iumaduiey

duplicat] . Vi -1 813P,. such as .to have ctivity conparable
LoP1 LS B mBhishiol, Pted b fnd babhigh e Ehd udhod BeSeflpadfertllt i no i am. As
long as the Prefatatl bagngatdRl aliteink iRiaadbidgnas with the preséntiddention srarwihet 20
used in the purifjcation of IL-18, such as by neans of affinity

chr oma @8}y IKEBWV, asrPNseMAtIVE's RUBRLitENS. deansertaliveRnBiIne BRld éh‘lbﬁﬁﬂurf@”% ofili-ar

20U V| 8pkopblpdBRRs J1HRoS of ol 1 A50E! R SRS SRon SLiTy B!
exper i muthiras igooup winph Isavegsidtidieetiyt Simjlas pbirsieochemical prepgrtiestthatsubstitgiioa

dwi ch tit] t 0 det, i t hge . t it bi t 25
2o opEPT SR o7 gt S 88l oot b BB,
pr ef er reehrRARQAI1OTAS.. It ) ¥lcaH HhatTHES iIBNE Bhdedelb8ns of Binsl erldst Magralso be
honol ogy with the sequence of either an IL-18BP or a virally-encoded

| L- 18BMad@pifpihsyakoverdetiegd seduencegovip@oatinavihed fonetien, aeariiculady [ifadeat

| east 509%.. : 9 ; %, S 09 , r Y,
at 1 cadioebtsths HERBRHORE S TpERY Wb sbbR b cidersnThy areasRratY

pol ypephddetem andudieinos rehové baldidpladsB8iiino abids witie abe ctitieal toianfumetionalance
with the g{ese_nt i nventiaon, or, nucleic acid codin therech;r, i nBI qu%_ a
finiteC8 ”@f'og,u%gt,eﬁi’tsiedﬂ?W%%V‘?%fﬂ&%‘ﬂ%an@éﬁ%ﬁge%mggc% B¥§Uchtqelptions
peptid i i i 3450061 which can be
routi n??%ﬁ@%ﬁ%%@ﬁ%r@ﬁ? tﬁ%%ﬁgbgﬁ%wfﬁﬁﬁgg@ﬁ”; wi t hout undue
exper i ment atPreferablys dbe mynbhgmoeadarmingsaciddgrgups sareethpse seiined inefabla. 1.
Preferred chapges, far nuteins in accordgnce with the present. ijaventi on are
wndt " WteatBAEEy! B, ARV Hiosea i aE AP e kel o TG 20ed
subst i imbdt @Rsferdbly the Syrichigduel armipBtadie §raipskirettRbssdéfinad ihafabld-318BPs, may
i ncl ude synonynous am no acids within a group which have sufficiently

sim | ar physicochem cal properties that substitution between nenbers of

t he group W+A1B_E)Eqserve t he bi ol ogi cal function of the nolecule (G antham

1974) . 1t i that insertions and del etions of am no acids may al so be

made in the RiefereediSromesioseynmycesusmmirudcidst ering their function,
particularly if the 10 i nsertions or %{eﬂl etions 8n| i nvol ve a few am no
rou);/)

act¥s, e.g., undefMMAPAA and pref eraffIQpymous

Ser Ser, Thr, Gly, Asn
Arg Arg, GIn, Lys, Glu, His
Leu lle, Phe, Tyr, Met, Val, Leu
Pro Gly, Ala, Thr, Pro

25 Thr Pro, Ser, Ala, Gly, His, Gin, Thr
Ala Gly, Thr, Pro, Ala
Val Met, Tyr, Phe, lle, Leu, Val
Gly Ala, Thr, Pro, Ser, Gly
lle Met, Tyr, Phe, Val, Leu, lle

30 Phe Trp, Met, Tyr, lle, Val, Leu, Phe
Tyr Trp, Met, Phe, lle, Val, Leu, Tyr
Cys Ser, Thr, Cys
His Glu, Lys, GIn, Thr, Arg, His

GIn Glu, Lys, Asn, His, Thr, Arg, Gin
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under ten, and do not renove or displace am no acids which are critical to
a functional conformation, e.g., cysteine residues. Proteins and nuteins
produced W9 03080104el eti ons and/or insertions come w thi n PCHEPPYSONEW Of
the present invention. Preferably, the synonynous am no acid groups are
those defined in Aable 1. 15 Mre pr@hehspSer, Ase synonynous anino acid
groups are those defined in Table 2; 4gnd e ably the synonynous
am no acid groups ¥t e those defined |cﬂuT§mng_ﬁ%‘ﬂ9AE§% | Preferred G oups of
Synonynous Ami no Agpds 20 Am no Aci d Glhasy e Group Ser Ser, Thr, Qy,
Asn Arg Arg, Gn, Lys, Gu, Hs Leu I'le, 'Phe, Tyr, Met, Val, Leu Pro
Gy, Ala, Thr, Prél®5 Thr Pro, Ser, A LsASHiGN, HisArgr@lu Ala Gy, Thr,
Pro, Ala Val Met, r, Phe, Ile, Leu, I a hr, Pro, Ser, Ay lle
I\/Et? Tyr, Phe, VaM:g{Leu, Il e 30 Phe 'ﬁh})gj‘”ﬁb?ay“'ép MIeITe, Val , Leu, Phe Tyr
Trp, Met, Phe, Il ®pVal, Leu, Tyr Cys SAp, Thr, Cys H's Gu, Lys, Gn,
Thr, Arg, Hs Gn Qu,.Lys, Asn, H's, Thr, Arg, Gdn 14 WO 03/080104
PCT/ EPO3/ 50061 Asn G n, Asp, Ser, Asn Lys Qu, Gn, Hs, Arg, Lys Asp
G u, Asn, AsppgilpgioAsp, Lys, Asn, Gn, Hs, Arg, Gu 5 Mt Phe, Ile, Val,
Leu, Met Trp Trp TABLE 2 More Preferred Goups of Synonynmous Am no Acids
More Preferred Groups of Synonymous Amino Acids

10 Amino Acid Synonymous Group
Ser Ser
Arg His, Lys, Arg
Leu Leu, lle, Phe, Met
Pro Ala, Pro
15 Thr Thr
Ala Pro, Ala
Val Val, Met, lie
Gly Gly
lle lle, Met, Phe, Val, Leu
20 Phe Met, Tyr, lie, Leu, Phe
Tyr Phe, Tyr
Cys Cys, Ser
His His, GIn, Arg
GIn Glu, Gin, His
25 Asn Asp, Asn
Lys Lys, Arg
Asp Asp, Asn
Glu Glu, GIn
Met Met, Phe, lle, Val, Leu

30 Trp Trp

15



10 Amino Acid Synonynous Group Ser Ser Arg H's, Lys, Arg Leu Leu, Ile,
Phe, Met Pro Ala, Pro 15 Thr Thr Ala Pro, Ala Val Val, Mt, Ile Gy Qy
Ile I'le, woto3/oshes Val, Leu 20 Phe Met, Tyr, Ille, Leu, PheCTBPo3/Rivel Tyr
Cys Cys, Ser Hs Hs, Gn, A’Ag Gn GQu, Gn, Hs 25 Asn Asp, Asn Lys
Lys, Arg AsPABEbB3 Asn Gu du, Gn Met Met, Phe, Ile, Val, Leu 30 Trp

e ey Al b o S

Leu, lie, Met Praniip@Ackhr Thr Al a Al aSyfbriy@holéGroup

Ser Ser

5 Arg Arg
Leu Leu, lle, Met
Pro Pro
Thr Thr
Ala Ala

10 Val Val
Gly Gly
lle lle, Met, Leu
Phe Phe
Tyr Tyr

15 Cys Cys, Ser
His His
Gin Gin
Asn Asn
Lys Lys

20 Asp Asp
Glu Glu
Met Met, lle, Leu
Trp Met

25 Examples of production of amino acid substitutions in proteins which can be used

for obtaining muteins of IL-18BP polypeptides or proteins, or muteins of viral IL-18BPs,
for use in the present invention include any known method steps, such as presented in
US patents 4,959,314, 4,588,585 and 4,737,462, to Mark et al; 5,116,943 to Koths et al.,
4,965,195 to Namen et al; 4,879,111 to Chong et al; and 5,017,691 to Lee et al; and
30 lysine substituted proteins presented in US patent No. 4,904,584 (Shaw et al).

The term "fused protein" refers to a polypeptide comprising an IL-18BP, or a viral
IL-18BP, or a mutein or fragment thereof, fused with another protein, which, e.g., has an
extended residence time in body fluids. An IL-18BP or a viral IL-18BP, may thus be
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Gy Ay Illelie, Met, Leu Phe Phe Tyr Tyr 15 Cys Cys, Ser His Hs Gn
Gn Asn Asn Lys Lys 20 Asp Asp Qu du Mt Mt, Ile, Leu Trp Met 25
Exanpl es wb oposdoct i on of amino acid substitutions in proteirreposbioch can be
used for obtaining nuteins of |IL-18BP polypeptides or proteins, or nuteins
of vi r filsed tol@BRBer pfateiny pelypaptides optheskite, 6.0y antinsaunogidldin amg flagovent
nmet hod ste8€, such as presented in US patents 4,959, 314, 4,588,585 and
4, 737, Hﬁ o Mark et al; 5,116,943 to Koths et al. 4,965, 195 to Nanen et

al ; 4,879, LYEyhetichaR@rioaties” agdel, t%l@n@;%iteﬁ@eﬂlm;véis ofIL-18BHs 0B@ Ving$ilne
substltut ed proteins presented in US patent No. 4,904,584 (Shaw et al). The

ter m " fIGBEd aprddh@nr mnuteltseang fused Qs@temzmm% MEYrRR pgen@ge%ifromﬂ@y@ptloraﬁl
br of ei SRS BARR oQur e IUiuE chefifs Oh WETEIGLEE EF the N.GHEC P BRIS! by
| L- 18Blmeansakmwalml ihel adt3Rndnane triolsddoein tite m@ﬁma@awngv@n;/ tEié(?SVe;m@Bl

f dt th t X bul
or o f PRgHBRECUcALY dpeioblincE Bk Saapt S elns el sl R PRI B0 S
der i Vafsblé@t%nﬁén)) SimHBPBRS tRs adtivtyr ¥ ILL18BA &PRirapNd18BPE! andidei Mst conterftdsied
proteins, which nay be prepared fromthe functional 5 groups which occur

as si d@r@nﬁtlmoa@ommslrtmsmﬁawngﬂhe N- or C-terminal groups, by neans
oot ooy gBAGRTES, ) 4P I Sk Db OR R B P
prot ei ivhidh edayl masktmﬁigéntd Qtdsyaml mxtafd the rtelsmlealcmoﬂarylmﬂ 8BP- drSBIv;rabrL-
\0/13:1? L, hlﬁﬁé’sﬁfgody r1!|(ljnddso (9ther %gm/gtgvetsomlcﬁde al%ﬁ?\%%Iees?ergnofct?\remgasrboxﬁ groups,
amides of the carboxyl groups by reaction with ammonia or with primary or secondary
amines, N-acyl derivatives of free amino groups of the amino acid residues formed with
15 acyl moieties (e.g. alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free
hydroxyl groups (for example that of seryl or threonyl residues) formed with acyl
moieties.
As "active fractions" of an IL-18BP, or a viral IL-18BP, muteins and fused
proteins, the present invention covers any fragment or precursors of the polypeptide
20 chain of the protein molecule alone or together with associated molecules or residues
linked thereto, e.g., sugar or phosphate residues, or aggregates of the protein molecule
or the sugar residues by themselves, provided said fraction has substantially similar
activity to IL-18BP.
In a further preferred embodiment of the invention, the inhibitor of IL-18 is
25  antibody directed against IL-18 or its receptor, the IL-18R. Antibodies directed to any of
the IL-18R subunits, called IL-18Ra and B, may be used in accordance with the present
invention.
The antibodies according to the invention may be polyclonal or monoclonal,
chimeric, humanized, or even fully human. Recombinant antibodies and fragments
30 thereof are characterized by high affinity binding to 1L-18 or IL-18R in vivo and low
toxicity. The antibodies which can be used in the invention are characterized by their
ability to treat patients for a period sufficient to have good to excellent regression or
alleviation of the pathogenic condition or any symptom or group of symptoms related to a
pathogenic condition, and a low toxicity.
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10 These derivatives may, for exanple, include polyethylene glycol
si de-chains, which may mask antigenic sites and extend the residence of an
| L- 18BP owoa3wsried |L- 18BP in body fluids. O her derivatipedgprosisdonde

aliphatic esters of the carboxyl groups, ami des of the carboxyl groups by
reaction wi tNmﬁrairumgaarﬁerdiQShar@rneadﬂwraaﬁedslacammals)/summ@blt&@Qgtlor mice

d f_f d 15
e R e e R A A Y
der i Va?r \ﬁ?lngfsédréés JIYBT 6 & HED Pndripscterea P! IRybridamae! veiaen lin oturd hireony!
resi dues med wth acyl noieties. As "active fractions" of an |L-18BP,

or a V|QUZiIIJreIstOPBQd1FCe latgefwantiies of getidL- 1§r@@@@¢1§naltafélb9d@§ent i nventi on

covers any fétﬂﬁ@‘?@laonﬁfgogf %Cévesiﬁ'[]rﬁuﬁ\ﬂlﬁ]lfﬁ RRLLRERS Cﬂ%r?gtgn t\% O}Fﬁﬂes

protein nol et rtoge nsSoctat e ecu or'? &S
| i nked sbbﬁfeﬁtsnorepcgﬂon&@nvedrfmﬂmodmfeaér& ammedhmcmr (aggeragya,tme gérialvle

Practi GRORBSY ShenguRricuamtpacy s KERVE oM & npndaiien aaraBienih aaipie mueh
preferr qﬂﬁﬁﬁé’ﬁidﬁ%’&bn‘é‘ ahfﬁody“é‘ﬁﬁtthé’"}nmtu%gldﬂ)'&hﬁ'cbﬁétaﬂf rd oﬂr% d&rivedSrom

anti bo I rected agal nst or Its receptor R Anti bodi es
di r ect athmaanmnnjnogicbmllihUnmeuim tRJrafetrably,claqnther@glqmlmtrzﬁmombmﬁaqn hevased

i o a e Ry asoielRng dRbERbhdRiof Ao uRReey driBols, "
fully hjeammuregRBiinanbledlldsberebrsl i gdehehgengineeritg tecaiigads mr which the
characterized by high affinity binding to IL-18 or IL-18R in vivo . and |o

t OXi Ci trpurlnm&oaﬁtanbdsg@gsmr% He@laﬁe%émélt dWMan (qeanterpans | While retaining the
char act gn £ @éeﬁh ihdin b'ré%tb)ﬁst Orfd %%umﬁp A0 Fsd-Rlim p%rhirﬁ’éhcﬁ“éﬁﬂbcdd?”t

to have l(f:fjtl.) exce NeEn ression or eviation o t he ogeni c
condi t Imefecablwmeveyrqﬁwedonmrgunugemmtys;anptlmproval mamaoolanetpmt moyamans
conditign, .and a | toxicity. 17 WD 03/080104 PCT/EP03/50061 Neutralizing
ant?bod%@@hg% aly, é‘é&\gl)y raised in animals such as rabbits, goat or mce by

| muni zat i onryid fh é'fu&ﬁ‘er%reférrécﬁ@%b@ﬂm%nt' |'IIU181b|ZI¢;d18R%t|BE>@y rsaé hingahpedy
useful for providing sources of B cel fo he manufacture of hybri domas,

whi ch iantibady larreéerrednetxarrwﬂleee of @ummz@dl arrlfg&L qaaantibpﬂ@s are desgribed-ingthe
e oot EBR B0 AL EBLL S ARbA P SA B L 0L SO L o e
ani mal specigs yefenefupthky , preferredirérabbdiment, the antibody is fully human. The
20  technology for producing human antibodies is described in detail e.g. in WO00/76310,
W099/53049, US 6,162,963 or AU5336100.
One method for the preparation of fully human antibodies consist of
*humanization “ of the mouse humoral immune system, i.e. production of mouse strains
able to produce human Ig (Xenomice), by the introduction of human immunoglobulin (Ig)
25 loci into mice in which the endogenous Ig genes have been inactivated. The Ig loci are
complex in terms of both their physical structure and the gene rearrangement and
expression processes required to ultimately produce a broad immune response.
Antibody diversity is primarily generated by combinatorial rearrangement between
different V, D, and J genes present in the Ig loci. These loci also contain the interspersed
30  regulatory elements, which control antibody expression, allelic exclusion, class switching
and affinity maturation. Introduction of un-rearranged human Ig transgenes into mice has
demonstrated that the mouse recombination machinery is compatible with human genes.
Furthermore, hybridomas secreting antigen specific hu-mAbs of various isotypes can be
obtained by Xenomice immunisation with antigen.
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region of the chimeric antibody is derived froma non-human mamral i an

anti body, such as nurine nonocl onal antibody, and the inmunogl obulin
const ant wegBwosnins derived from a human i mmunogl obul i n MPICEFAPOE50061
Preferably, both regions and the conbination have 10 | ow immunogenicity as
routi neI y dd%wlyrhumah (@dltibodies and atethod $er) theliuprodugiion ane iknowinein ther art

the nMBREeE Gt 7007 ECpaadePhin &t A 208K TOIMRRA 8 RO g0 g™ "

ret ai n'gag;ﬂglggz) murine antigen binding regions. The resulting nouse-hunman
chimeric anti bod preferably have reduced i nmunogeni ci and

phar nacoki néﬂﬁb'@lghh{ niafesres ernbodipgryiaf the peasent nygaiion, @énh'pﬁorng{IETW&
daﬁ\’f HTRA) t
g: g or %ﬁﬂl‘examﬂl es O*so%rﬁné% g'{euéé hﬁ% é?gﬁ%ﬁlngﬁ%‘?als ar ehgggac?tlﬁ,%edm%
Eur opean cRatileny pEppiutatediderivBive t195r¢06 OTheseoisofaransp ineuteins, Jusedapfaleinb ear
f d enb b, Th 0.t h I
bt oduc RTSTRIASE v Bs dr e e Bigbbidabastyily il arier, ) barficupbhRrandst o°"
VW099/ 54048, 5 Pﬁefé%ﬁﬁé«/@és&#ﬁ%ﬂﬁ bt (st Shecwyhamibpto tthasmpemeny ispehof

fully humah ant'i bodi €s consi st of hurmani zation " of the nouse hunoral

i mune psqtgtnsrrhave én enbaneed dnioleicab@stviét e semparac te dlfﬂ'ﬂ@@!ﬂ@@ |hu1r§§(P I g

o BLOT PR 2l SARAR Eke B Sl il SR A bty G filn. i ©
are CcQRdiexhave t Rirttier obdbattageseilikephy shettdr sttabilityurcr andotvee gmcﬂty or
rearrangenent and éﬁreSSI on processes re%w red to. ultinat.el é}&é{ duce a

broad iMAUREILBERBRAFANEY AR PRYBY (b 9ekice (1) Bras BiaRlies: or Gesier |
conbi nator i at %esgu%%%wsm A8Bpesfy idl & lﬁé%na\éts/@of&ﬁ% éawée'ﬁak%eﬁ?&ﬂt in

the Ig loci. so contain the interspersed 30 regul atory
el enent¥O9aH09616 3arritane Noxidki dicdly 1829y aswebas fran KimetekcP080.on, cl ass
swi t chi ng

MLCILng | AR TR o LoPapbntIcHS HrfligBladt ¥ ERABRSFY e '

machi nemprdve ETRARGPEHiEs Vbt thé“ﬂi’r‘@télrgem asFivet BRILIMY € haliyifs,i| bioawsilability,
secreting antigen specific hu-mAbs of various isotypes can be obtained by

Xenoni deleranperhistie fiman bedyiner gemunagenveityo Jocatiiene thisrgepo d BbBE1Mayrbe v
e b8 32000 BRI 5] ECORMEN it Koy 42 i
Pat ent nYého88/ c?éb&ﬂBéd in WO 92/13095, for example.
20 Therefore, in a preferred embodiment of the present invention, the inhibitors of IL-
18, and in particular the 1L.-18BP is PEGylated.

In a further preferred embodiment of the invention, the inhibitor of IL-18
comprises an immunoglobulin fusion, i.e. the inhibitor of IL-18 is a fused protein
comprising all or part of an 1L-18 binding protein, which is fused to all or a portion of an

25 immunoglobulin. Methods for making immunoglobulin fusion proteins are well known in
the art, such as the ones described in WO 01/03737, for example. The person skilled in
the art will understand that the resulting fusion protein of the invention retains the
biological activity of IL-18BP, in particular the binding to I1L-18. The fusion may be direct,
or via a short linker peptide which can be as short as 1 to 3 amino acid residues in length

30 or longer, for example, 13 to 20 amino acid residues in length. Said linker may be a
tripeptide of the sequence E-F-M (Glu-Phe-Met), for example, or a 13-amino acid linker
sequence comprising Glu-Phe-Gly-Ala-Gly-Leu-Val-Leu-Gly-Gly-Gln-Phe-Met introduced
between the IL-18BP sequence and the immunoglobulin sequence. The resulting fusion

protein has improved properties, such as an extended residence time in body fluids (half-
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In a highly preferred enbodi nent of the present invention, the inhibitor of
IL-18 is 5 an |L-1813P, or an isoform a nutein, fused protein, functional
deri vati vwp oaositve fraction or circularly permnutated deriPCatEPO®5t0her eof .
These isoforns, muteins, fused proteins or functional derivatives retain

t he bi tifepgnncaéasedt spemfyc kctivityh iBgeased gxpression devalher Bhedouitiication 1of Ahg,

and preferably hav e| sentially at least an activity simlar to ILA 813P.

| deal | HSIELRY e'Br'%faé}l ﬁ@teﬁave an enhanced biol ogical activity as conpared to

unnodi fied Ih-g §tSRrreliOebobipiertd Il2qBBPeisf fietli N hdhauastant asgioni dfyamtigch
is better than the activity of | L-1 813P, or which have fu

advant spdecule. Rieferably, itds fagathia h@quoqahean Ir%GNBPSat ltse; et HY randl %WPEI t K
0, 10y G, TR, O B A, T

V‘l)99/ OB&fﬁ@rlthgflLoteBﬂbandl«a portiah. qf e&ﬂmnumglmbillin aee desmblednneatxample 12610.
to 1 VB UBIDARE: B aeo P tiefo IS A L CEHeaaet e s y4tpe"ror 8" oe”
hal f - | gfaﬁera?bﬁadf%éﬁﬁ proteins a&éﬁr@fr@“ﬁ)ethQYprbBénPMVBﬁtldwC!swchoés isoforms 19G;

I mrmunogenicity. To achieve th q - may be linked e.g. to
Pol yet br yig@g| pc@thQrPlgG)claSISESyN&Q g ﬁaﬂgbef@aexa@al%lﬁuw IQieiRHS MAhBEs,

de cribed in WO 92/ r qga' refore, in a preferred

bdi APNSNG W mHﬂtgg%rﬁdf heﬁq;g 6 Smﬁ%%ﬂ?bl tors of IL- 18, and in
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fluids (hal fad 103 ﬁﬁ%%d:n%'fé EBR3IARBR e TNF signaling pathway activated by
the cell surface receptor after TNF binding (hereinafter termed “signaling antagonists”).
Both groups of antagonists are useful, either alone or together, in combination with an
IL-18 inhibitor, in the therapy or prevention of peripheral vascular disease.

25 TNF antagonists are easily identified and evaluated by routine screening of
candidates for their effect on the activity of native TNF on susceptible cell lines in vitro,
for example human B cells, in which TNF causes proliferation and immunoglobulin
secretion. The assay contains TNF formulation at varying dilutions of candidate
antagonist, e.g. from 0.1 to 100 times the molar amount of TNF used in the assay, and

30  controls with no TNF or only antagonist (Tucci et al., 1992).

Sequestering antagonists are the preferred TNF antagonists to be used
according to the present invention. Amongst sequestering antagonists, those
polypeptides that bind TNF with high affinity and possess low immunogenicity are
preferred. Soluble TNF receptor molecules and neutralizing antibodies to TNF are
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In a further preferred embodiment of the present invention, the inhibitor of IL-18 is

used in an amount of about 0.01 to 100 mg/kg or about 1 to 10 mg/kg or 2 to 5 mg/kg.
25 The IL-18 inhibitor according to the invention is preferably administered
systemically, and preferably subcutaneously or intramuscularly. It may be administered
daily, or every other day. Sustained release formulations make it possible to administer

less often, such as once a week, for instance.

30 The invention further relates to the use of an expression vector comprising the
coding sequence of an inhibitor of IL-18 in the preparation of a medicament for the
prevention and/or treatment of a peripheral vascular disease. Thus, a gene therapy
approach is considered in order to deliver the IL-18 inhibitor to the site where it is
required. In order to treat and/or prevent a peripheral vascular disease, the gene therapy
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Thus, afgRDes tdx@ression. The person skilled in the art will understand that such down-
20  regulation or silencing of IL-18 expression has the same effect as the use of an 1L-18
inhibitor in order to prevent and/or treat disease.
The invention further relates to the use of a cell that has been genetically
modified to produce an inhibitor of IL-18 in the manufacture of a medicament for the

treatment and/or prevention of a peripheral vascular disease.

25
The IL-18 inhibitor to be used in accordance with the present invention may be
preferable administered as a pharmaceutical composition, optionaily in combination with
a therapeutically effective amount of a TNF inhibitor or another drug active in treatment
or prevention of a peripheral vascular disease.
30 IL-18BP and its isoforms, muteins, fused proteins, functional derivatives, active

fractions or circularly permutated derivatives as described above are the preferred active
ingredients of the pharmaceutical compositions.

The definition of “pharmaceutically acceptable" is meant to encompass any
carrier, which does not interfere with effectiveness of the biological activity of the active
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20 chemical stability (e.g. preservatives and buffers). The formulation is sterilized by
commonly used techniques.
The bioavailability of the active protein(s) according to the invention can also be
ameliorated by using conjugation procedures which increase the half-life of the molecule
in the human body, for example linking the molecule to polyethylenglycol, as described
25 in the PCT Patent Application WO 92/13095.
The therapeutically effective amounts of the active protein(s) will be a function of
many variables, including the type of antagonist, the affinity of the anfagonist for IL-18,
any residual cytotoxic activity exhibited by the antagonists, the route of administration,
the clinical condition of the patient (including the desirability of maintaining a non-toxic
30 level of endogenous IL-18 activity).
A "therapeutically effective amount" is such that when administered, the IL-18
inhibitor results in inhibition of the biological activity of IL-18. The dosage administered,
as single or multiple doses, to an individual will vary depending upon a variety of factors,

including 1L-18 inhibitor pharmacokinetic properties, the route of administration, patient
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IEI18 inhibitor can be administered
prophylactically or therapeutically to an individual prior to, simultaneously or sequentially
with other therapeutic regimens or agents (e.g. multiple drug regimens), in a
therapeutically effective amount, in particular with a TNF inhibitor and/or another
vascularprotective agent. Active agents that are administered simultaneously with other
25  therapeutic agents can be administered in the same or different compositions.

The invention further relates to a method for the preparation of a pharmaceutical
composition comprising admixing an effective amount of an IL-18 inhibitor and/or a TNF
antagonist with a pharmaceutically acceptable carrier.

The invention further relates to a method of treatment of a peripheral vascular

30 disease, comprising administering a pharmaceutically effective amount of an IL-18
inhibitor, optionally in combination with a pharmaceutically effective amount of an TNF

antagonist, to a patient in need thereof.
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The foregoing description of the specific embodiments will so fully reveal the
general nature of the invention that others can, by applying knowledge within the skill of the
art (including the contents of the references cited herein), readily moedify and/or adapt for
various application such specific embodiments, without undue experimentation, without
25  departing from the general concept of the present invention. Therefore, such adaptations
and modifications are intended to be within the meaning an range of equivalents of the
disclosed embodiments, based on the teaching and guidance presented herein. [t is to be
understood that the phraseology or terminology herein is for the purpose of description and
not of limitation, such that the terminology or phraseology of the present specification is to
30 be interpreted by the skilled artisan in light of the teachings and guidance presented herein,

in combination with the knowledge of one of ordinary skill in the art.
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Quantification of angiogenesis
Microangiography
Vessel density was evaluated by high definition microangiography at the end of
the treatment period, as previously described (Silvestre et al., 2000; Silvestre et al.,
25  2001). Briefly, mice were anesthetized (isoflurane inhalation) and a contrast medium
(Barium sulfate, 1 g/ml) was injected through a catheter introduced into the abdominal
aorta. Images (3 per animals) acquired by a digital X-ray transducer were assembled in
order to obtain a complete view of the hindlimbs. The vessel density was expressed as a
percentage of pixels per image occupied by vessels in the quantification area. A
30 quantification zone was delineated by the place of the ligature on the femoral artery, the
knee, the edge of the femur and the external limit of the leg.
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art (including the contents of the references cited herein), readily nodify
and/ or adapt for various application such specific enbodi nents, w thout
undue expepiog®siieti on, without 25 departing fromthe generall/EPosis@pt of the
present invention. Therefore, such adaptations and nodifications are
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i nhal apjead caltifatel | ifAbREBMIPEhBSEH Aed0a ddiiitei areb, Ueimar Bistsiab eoftwade 5 cm
proximal to the bifurcation of the saphenous and popliteal arteries. Mce
(7 ani fMicsoyigenyr oup) were then housed wunder specific pathogen-free
_cog(ﬂitions for 3 or 28 days. To exam ne the role of IL-18BP 10 in

is

em a-i nduced angi ogenesis, a group of mce was injected with 60 | ag of
the murine [ldseitBBppcFrarhmsiconindgiegri d, pcDNA3-m L18BP in both tibial
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devel opnent and progression (Mallat et al. 2001).. 20 Quantification of
angi ogéeluding ambjeaklight @ncajsmperature, calculated perfusion was expressed as a ratio

of ischemic to non-ischemic leg.

20 Statistical Analysis
Results are expressed as meantSEM. One way analysis of variance ANOVA
was used to compare each parameter. Post hoc Bonferonni's t test comparisons were
then performed to identify which group differences account for the significant overall
ANOVA. A value of p<0.05 was considered as statistically significant.
25
Results:
Microangiography
At day 3, ischemic/non-ichemic leg angiographic score ratios were unaffected, in
either group (Fig. 1). In contrast, at day 28, angiographic score showed 1.6-fold increase
30 in mice treated with IL-18BP compared to controls (p<0.01).
Capillary density
Microangiographic data were confirmed by capillary density analysis after CD31
staining. At day 28, capillary density of the ischemic leg of control mice was lower than
that of the nonischemic leg (415+31 versus 688+42 vessels/mm?, p<0.01). However,
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Vessel density was evaluated by high definition m croangi ography at the end

of the treatnent period, as previously described (Silvestre et al., 2000;
Si | vest r ewetodaaip4 25 2001). Briefly, mice were anest het i red/EPossfobLr ane
i nhal ation) and a contrast nmedium (Bariumsulfate, 1 g/nm) was injected
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systen®).(Vectastain ABC kit elite, Vector Laboratories). Capillary
densities were calculated in randomy chosen fields of a definite area,
usit g H stolab software (Mcrovision). 10 Laser Doppl er Perfusion |Inmaging
To provide fExmhplen2d Regulitioreof VEGFs phospheoiAklared eDIQS gesteimlevel

vascul ari zati1 on, Laser Doppler Perfusion |nmagi ng experinents were

per f or med, aMe_fﬁQgi'i ously described (Silvestre et al., 2000; Silvestre et
al ., 2001) f SRRt Rl SN © érﬂaﬂ’{éﬂél byitrikd S | SinfiakeC pramin)r om
the linb bef\g"f'%?fn% g,A mce were(p |l aced onaheatlng pl ate at 37C to
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Results are expressed as neanSEM One way anal ysis of variance ANOVA was
used to conpare each paraneter. Post hoc Bonferonni's t test conparisons
were then JResultsied to identify which group differences account for the

significant \%5@'& day 3, no changes in VEGF protein level were observed between the
ischemic and non-ischemic legs, in either group. At day 28, in control mice, VEGF

20 protein content tended to increase in the ischemic leg when compared with the non-
ischemic one, but this did not reach statistical significance. In contrast, VEGF protein
level of the ischemic leg was markedly upregulated by 120% in IL-18BP-treated mice
compared to controls (p<0.05) (Figure 3).

~ Phospho-Akt. At day 3, phospho-Akt protein level was unchanged in ischemic

25 and non-ischemic hindlimbs whatever the treatment. At day 28, in control mice,
phospho-Akt protein content was increased by 60% in ischemic hindlimb over that of non
ischemic one (p<0.01). This increase in phospho-Akt content of the ischemic leg doubled
in mice treated with IL-18BP (110% increase, p<0.05 as compared with the increase in
the ischemic leg of control mice) (Figure 4).

30 eNOS. At day 3, eNOS protein content was unaffected in ischemic (107+8%
versus 103x24%) and non ischemic legs (100+£12% versus 94+21%) for control and iL-
18BP-treated animals, respectively. At day 28, in control mice, eNOS levels were raised
by 55% in the ischemic leg in reference to the non-ischemic one (155t8% versus
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ANOVA. A val ue of p<0.05 was considered as statistically significant. 25
Results: M croangi ography At day 3, ischem c/non-ichem c |eg angiographic
score ratwogsneries unaf fected, in either group (Fig. 1). | ®CT@Ps/a®61 at day
28, angi ographic score showed 1.6-fold increase 30 in mce treated with
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thagl that ofpycpghgo! mce (58848 versus 41531 vessel s/m2, respectively,
p=0-01) and differ fromthe | evel observed in the nonischemc |eg.
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was evident by day 28 conpared to control animals (1.5-fold, p<0.01, Figure
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Increase 1nt en conpared wth the non- ischem c one, but

t hi s diwdthicicoll. ddomoruciearstdllsaversitigen incubated. with fidonescaistisothiecyapatet(EIC)
15  conjugated monoclonal antibodies against Sca-1 (D7, BD Pharmingen). Isotype-identical

antibodies served as controls.

EPC Differentiation Assay
Immediately after isolation, 5.10° bone marrow derived monuclear cells were also
20 plated on 35mm-cell cuiture dishes coated with rat plasma vitronectin (Sigma) and
gelatin (0.1%) and maintained in endothelial basal medium (EBM2, Bio whittaker). After
4 days in culture, nonadherent cells were removed and adherent cells underwent
immunochemicals analysis.
To detect the uptake of 1,1'-dioctadecyl-3,3,3’,3 -tetramethylindocarbocyanine-
25 labeled acetylated low-density lipoprotein (AcLDL-Dil), cells were incubated with AcLDL-
Dil (Tebu) at 37°C for 1 hour. Cells were then fixed with 2% paraformaldehyde,
incubated with a primary polyclonal rabbit antibody directed against and von-Willbrand
factor (vWF) (DAKO) for 1 hour, and with FITC-labeled monoclonal antirabbit IgG (H+L)
for 30min (Coulter). Dual-stained cells positive for both AcLDL-Dil and vVWF were judged
30 to be EPCs, and they were counted per well. Three independent investigators evaluated
the number of EPCs per well by counting three randomly selected high-power fields.
Results are then expressed as percentage of total number of mononuclear cells.

Results:
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1. e of [ f nuf acture of a medi canent for the
t r eat ment anggggﬂﬁeﬁtw%#@%ﬁ{o&gﬁ‘ﬁp leral vascul ar disease. 5 2. Use
according to claim1, wherein the peripheral vascul ar disease is peripheral

oo o ShaE e Byh ARSI B Pacle 8t LSRN, bhpe Festhie

extrem ti egnd/br }éﬁ,@nggn@pcpa@,m@tbﬁr of 1L-18 in the manufacture of a
medi canent for the treatment and/or prevention of claudication. 15 5. Use

according to any of the preceding clains, wherein the peripheral vascular
di SFESe g Su?é’ eécgs%?clzliﬁg Dfos %%eoi( Tﬁé 0;5}28&%% : éléi%s%héfeﬁﬁ”cﬁé' peripheral vascular

disease is Buerger's Disease (Thromboangiitis Obliterans).

6. Use according to any of the preceding claims, wherehin the peripheral vascular

disease is peripheral ischemia.

20
7. Use according to claim 6, wherein the limb ischemia is critical limb ischemia.
8. Use of an inhibitor of IL-18 in the manufacture of a medicament for the treatment
and/or prevention of gangrene and/or ulcer.
25 .
9. Use of an inhibitor of IL-18 in the manufacture of a medicament for the prevention of
limb amputation.
10. The use according to any of claims 1 to 9, wherein the inhibitor of IL-18 is selected
30 from an inhibitor of caspase-1 (ICE), an antibody against IL-18, an antibody against

any of the IL-18 receptor subunits, an inhibitor of the IL-18 signalling pathway, an
antagonist of IL-18 which competes with IL-18 and blocks the IL-18 receptor, and an
IL-18 binding protein, or isoform, mutein, fused protein, functional derivative, active
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6. Use according to any of the preceding clains, wherehin the peripheral
vascul ar disease is peripheral ischema. 20 7. Use according to claim®6,
wherei n twe oBjosd1o4 schem a is critical linb ischem a. 8. UpeTaPozmobnhi bitor
of IL-18 in the nmanufacture of a nedicanment for the treatnent and/or

pr event i orfradtiogpaorgirmdarhnpeonutatect derigagtive. thersof dnhibilingrithienhielegicet activitysofi n
t he manuf a‘ﬁt%e of a nedi canent for the prevention of I|inb anputation. 10.
The use according to any of clains | to 9, wherein the inhibitor of IL-18
is selected 30 froman inhibitor of caspase-1 (I CE), an anti body agai nst

| L-18, an anti body against any of the IL-18 receptor subunits, an

i nhi bi t 6. Biie use accoming ig RN 10 Wharsidiie inhibitanohJoh 48 agranticody dijsried
co tes w 18 and bl ocks the IL-18 receptor, and an |L-18 binding
pr g%gi n, \é\%éél?%%h%ﬁ% nmut ei n, fused protein, functional derivative, active
33 WD 03/080104 PCT/ EPO3/50061 fraction or circularly pernutated

derivatiye thereof inhibiti t bi ol pgj cal tivity, of. 1L-18 11. The
use accoedlfguse %PQTJEH‘Q.@? B WREIT R 'Bh%ﬁpr BﬂLrﬂ_gi%apsaréﬁog}gtqirgg@
directed ISt = 2. The use according to claim 10, wherein the
i nhi bi tor goqﬁrﬁﬁlgglal'lselcgéﬁ)arr?%l body directed against IL-18 receptor a. 10

13. The use according to claim 10, wherein the inhibitor of IL-18 is an
antibody_directed against |L-18 receptor R.,14. T e _accordi 0 _an
of 10 3. oS 0aS 2ecOting I lamera. Lok heunhos o8 L in Aot BoRy dibefd
ti body. 15 di t | ai m 10, wh in the inhibit f
ant |1 body aﬁéﬁ‘@fﬂﬁré&%ﬁt&%m Ing to clalm ereln e Inhibitor o

IL-18 is n g 'protein, or an isoform a nutein, fused protein,
functional derivative, active fraction or <circularly pernutated derivative

t hereof  inhjbiting the, biqlogical activity, of 1L-18. .20 1 e accordin
Lo any. df LIS UsenaeeriniG: ta; dhy, ofirdatisn 100”13 NGTRIN the Jh- 1S SnfibSey & P
gl ycosy!l at ggnahize8Sr HuniaH §nt$66c8!$- 17. Use according to claim 10, wherein
the fused proteln conprises an 1'nmunogl obul in
15
15. The use according to claim 10, wherein the inhibitor of IL-18 is an IL-18 binding
protein, or an isoform, a mutein, fused protein, functional derivative, active fraction or

circularly permutated derivative thereof inhibiting the biological activity of IL-18.

20 16.Use according to any of the preceding claims, wherein the IL-18 inhibitor is

glycosylated at one or more sites.

17. Use according to claim 10, wherein the fused protein comprises an immunoglobulin
(lg) fusion.
25
18. Use according to claim 10, wherein the functional derivative comprises at least one
moiety attached to one or more functional groups, which occur as one or more side

chains on the amino acid residues.
30 19. Use according to claim 18, wherein the moiety is a polyethylene moiety.

20. Use of an expression vector comprising the coding sequence of an inhibitor of 1L-18
in the preparation of a medicament for the treatment and/or prevention of a

peripheral vascular disease.
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(lg) fusion. 25 18. Use according to claim10, wherein the functional
derivative conprises at |least one noiety attached to one or nore

functi onaWvogsosqEs4 whi ch occur as one or nore side chai n®CArEPOSIB00ANT NO
acid residues. 30 19. Use according to claim18, wherein the noiety is a
pol yet hyl ene noiety. 20. Use of an expression vector conprising the coding

the treainUse aharbrontesahe: sicBr &7 bafrBheRai Y. EhnRs e BEL SBAELoR
03/ 080104 PBfHUERER 0PBAGANBROr SBIL-P8 iR cell i BfSpreparaidrosf 4 afiedicaientfor the
and/ or enhanci ng the endogenous _production of an inhibitor of IL-18 in a

cel | in thEepingyend/epreventionaf @ prepherebyasawar 4ig@a88vent and/ or
prevgntion of a peripheral vascul ar disease. 5 22. Method of treatnment of a
peri pheral vascul ar di sease, conprising admnistering to a host in need

t her eof 2anMefitieet of treatmdntbdfta pgriphenahvasdulamdibéadsd canhprising adnifistering to a

host in need thereof an effective inhibiting amount of an IL-18 inhibitor.
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