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WO 2007/ 139941 PCT/ US2007/ 012499 5 COWVPCSI TI ONS AND
METHODS FOR TREATMENT OF CONGESTI VE HEART FAI LURE
wWo-baezD399F1 THE | NVENTI ON The present invention PE/aBES7/012499
generally to the use of GLP-1 nolecules or 10
agoni sts and anal ogs thereof, and to the use of
exendi n nol ecul es or agoni sts and anal ogs thereof,
and nore particularly to the use of these nol ecul es
for the prevention or treatnent of congestive heart
failure. Pharmaceutical conpositions for use in the
met hods of the invention are also disclosed. The
present invention further relates to conpositions and
met hods for the treatnent of diabetes nellitus, for

t he
odutr EXTPOSTFIGHS A% W%%ﬁ%%éﬁ%
A ucagon-1Ii ke peptl so referred to

Fnﬂg§cﬁLfH&ﬁn§@ﬁ&ﬁ@Jgr G.P-1) is a product of the

progliu is secreted into plasma mainly
f r ditre 2iresdng lgutnt@ndrqlmm gexsaldy \tar thet yseobf KGIAr-G gimhdcules or

agongt hsar{aﬁlﬁ%t t%gref)gn p e b ag{ése Bf 86? Std% Ie%a%s E)r ﬁggmsts and
analc)‘gmthemoﬁ, andll reateqgeticildrbstot thatuspof duse nﬁﬂlbﬁﬂeﬂoﬁﬁlhdj@'eventlon

d d f |
« uBHEIHE SR PRERUSS Baty Tuliie GbREp secSiipRl oot S 1 P in the
metHods tdfehe aﬂn@aﬁeﬁgﬁ are alfsﬁsl d(:ilicfbsé{i 7 'ﬁ%]hpx(eﬁgﬂt Zﬁelﬁ%%)ﬁl%]g&t rﬁlates to
n e S O e
compORILLS 1l WA BLFDS UpTisey REGIADFISS iRy fF dhd prevention of
hypdBlyeémpl QRUet theGbdrckibd v8 fddiHAtakebrsauyeRae! ¥y, j ust

"GLP-1," as used herein, has an insulinotropic
effect, stinulating insulin secretion from pancreatic

BAdqg@ggmL;bs G.P-1 also inhibits glucagon secretion
frompancreatic al pha-cells (Orskov, et al., D abetes,

42 Bosnggn-likeooeptidey 1 l-8€k amide{alsd ri;fetredcblas GLH»{@'S&G]NHZ or

GLng)S%rga?}él%g%%&g@a p(%l‘{ifa%o@ gg "Ifﬁo{etcxeegejit 1 ﬁsr?xa mainly from
the Entloodi pmduchﬂst?ab’anetalof (HiplogBRAY - e’f&;ctsl@&ﬁtedvm tpangreatic and
65- 73, 93 d
gasttAmt §rt1ng afcl:lln% A échI’ﬁ &’r?fe"(t SB?ﬁ%&gd Epéf u%algon ‘Il(?g %asDanan erous
cIeaﬁ@ sifssithat Prbd(&) othéOBefide 128 Ructs Aeprideat an thY ,tlsﬁie of origin

s G, SR ROk AL g R B e

and GIR-8{7-87] @nmdsmspg@al GLeiffede)ah, 3pG[78- 107]2) in the L cells of
i ntracerebr ricular _adm_ni stration_ of
the iptesting Whsket -1 7‘3\@9@% (78 g rCé)p‘élﬂie méloépf%mf’hat a

pemmaems]mt f G Rolrn @R J] hsd] eGUPON~ Ofs QaBa Indbsl MRs an
gave this effect., 1 WD 2007/ 139941 PCT/ US2007/ 012499
insu nqtiopie) efket, stimmlating dpsyjin secmﬁonjfroqnhg@cmauC beta-cells; GLP-1

also gﬂbﬁﬁﬁmﬁéon d2P&ion fdR di'ah@re%ﬁ& al -c% )g@?sito@ et al Diabetes,
addi tional gl ycine residue at 1t y termn
42:688-64. 4OP3uils sionet|dl.n J. Clin. Invest 97 133-38, 1996) GLP-] is
reported to inhibit gastric emptying (Williams B, ez al., J. Clin. Endocrinol. Metab., 81
(1): 327-32, 1996; Wettergren A, et al., Dig. Dis. Sci., 38 (4): 665-73, 1993), and
gastric acid secretion. (Schjoldager BT, et al, Dig. Dis. Sci., 34 (5): 703-8, 1989;
O’Halloran DJ, et al., J. Endocrinol., 126 (1): 169-73, 1990; Wettergren A, et al., Dig.
Dis. Sci., 38 (4): 665-73, 1993). A diuretic, antidypsogenic effect of

intracerebroventricular administration of GLP-1 has been reported, however, this report

claims that a peripheral, intraperitoneal injection of GLP-1 did not have this effect.
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secretion in humans (Orskov, et al., Diabetes,
42: 658-61, 1993). A transnenbrane G protein
w@dennygbmse- cycl ase- coupl ed receptor believed tPCDES2007/012499
responsi ble for the insulinotropic effect of GLP-1
has been cloned froma rat pancreatic islet cDNA
library 10 (Thorens, Proc. Natl. Acad. Sci. USA
89:8641-45, 1992). ducagon and gl ucagon-1i ke peptides
have been found to have different cardi ovascul ar
effects. G ucagon has been reported to have positive
inotropic and chronotropic effects, produce a slight
increase in arterial blood pressure in nornal
i ndi vi dual s, and affect regional blood circulation.

e8RS b b BUREL, AT RR, PR LAS ?Igr%@dwhwh

haspug SRiditinal \Wiydife Gefidie A0 StsN0arbbk £ bk @6 stimulates insulin

seckfiaih LEBRBE (ORVONGH L fAEh A2-00Br 41, THRD: b drpusmernbrane G-

profe@@oaa&ma&@cymw@o@kd NEEGASE Bellievsd Std| b RBfbnsible for the
di astolic bl ood ressure and heart rate. This ‘effect

insplinqigogicatitest 9§ GéBp1 ras Pesaeierndsirem a 1eb PergscaticRelet eI library

(Tuopexéapﬁ&gmﬂ )lcacMSm s Pbo.gedgy| Ajoghy Peptides,
63- 20 68 996). Exendins are peptides that are

f ouﬁiépqasom hands @W%O@'ﬂlkp heentides - mayies been faund zar Have different
Ar, e
car@R9298 fb?“éfféc% cnaea{g%n RA%,ddAer. "%‘?5‘%& 3 }ge%gﬁpg}@a biopic and

Exendin-3"1s present i n the
chrhmtrom mffeatsd peodgdi msughtgnpreesem arterinh blod! pressuodé in normal

1ndg\§§&ag% 2%% %@&.ﬁ %E%HETE&I%QQ le‘%:ulatf%% a‘k l’n‘%ﬂ %)%l o'f (igpelnhas been

fou@iem pro@déce; 7 4ﬂ@d€@5tp lih%ﬁs)e 1nTbethe9§ethcnsnch dlaetoﬂ;lo rdood pressure,

whilf S5 okl 8 s 3p 8 e A FBRAGHEGER dose of GLP-1,
adrhithéstéried Ythromgho theejugglat oreif A is| bdeGoleported tal 1nduc~:Je &thcrease in

en1, 68: 19650-55, 199 Exendin-4. is_a
SYSEQJS apd, ‘ﬁe%ﬁ%g?og gariessire afzﬁ‘eh‘i?é‘p'iaf‘?:l e Thishfect }Srﬁ}F%in@é by GLP-1
recSRORLATRAENS. r(Re@Wd%ﬁ@ahﬁEhb'ﬁM g@ R@gﬁﬁlo@?%ﬂz&s, 67:63-

i sol at ed stomachs (Goke, et al. 30 B
68,J88619650- 55, 1993: Schepp, et al., Eur.

Pha |
Chssasgh Syl B 3360 el o s

endoggRpstte Hezomg, pnfl the Mexienn Bepsted stigatidn BxendintZatsi prgsent in the
salicANE HEBQM& ﬁgrrjzc@zm azllﬂ‘ﬁl B% it %Lf%%ﬁ? 1{ E}Pein}sahva of Heloderma
hotr a, ., €et-al.

pancreatlc aci nar cel
SuSRefg‘Wa(E@gyJ Peteh,db Biold Chim-256;2028952, l%ﬂuﬂﬁm;ﬂ ﬁtal J. Biol.

el 2 B, BED MRS Sl g v
membetshef uhn glllllqalgon-ﬂﬁplp@padci fanil yr, ositlo theekigheit nde’iltmy;$3°/2, being to
994 20 din-4 f th

LY, o, P P L e § T R0 ERE  pr event i on of

gy Zﬁzgg%nm.s_?a hﬁﬁerhgen(r;pr mg;eptad a@Eﬂ@t LTt&t Etftide é}ilﬁbF S%nulates

. 00 an strat] on

sorpiieSanE Febisy BoC PR o SRR OE) OISk SlopReks (Gokes of al, .
BioddChaist DER: 1965@5@;}1}993931:};3@;)0@/@19 |\B&em Rha RiakbR) 69: 183-91, 1994;

%bjects tgge 2 diabetes mellitus who are
Eissele; ef al., Life Scz 629-34, 1994). Exendin-3 and exendin-4 were found to be

L

GLP-1 receptor agonists in stimulating cAMP production in, and amylase release from,
pancreatic acinar cells (Malhotra, R., et al., Regulatory Peptides, 41:149-56, 1992;
Raufman, et al, J. Biol. Chem., 267:21432-37, 1992; Singh, et al, Regulatory
Peptides., 53:47-59, 1994). The use of the insulinotropic activities of exendin-3 and
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taking nmetfonnin, a sulfonylurea, or a conbination of
metformn and a sul fonylurea but 10 have not achi eved
wa@od@quaoel gl ycem ¢ control. Truncated exendi n PEPUSOF012499
such as exendin-[9-39], a carboxyam dated nvol ecul e,
and fragnments 3-39 through 9-39 have been reported to
be potent and selective antagonists of GP-1 (coke,
et al., | Biol. Chem, 268:19650-55, 1993; Raufrnan,
J. P., et at., | Biol. Chem, 266:2897-902, 1991;
Schepp, W, et al., Bur. J. 15 Pharm, 269:183-91,
1994; Montrose-Rafizadeh, et al., D abetes, 45(Suppl
2): 152A, 1996). Exendi n-[9-39] bl ocks endogenous
G.P-1 in vivo, resulting in reduced insulin

LA 0 e G b Rl g

hasl%ﬁ) .praprsed eﬁiqg oU.SapPatr eNbdl \5, 4%1523&)& te 8 Edvd and Drug

i nsul i.not ' ef fect aof - 1.&as be cloned fro
AdRYRRy DEPA el bRt BS P e TR o pp G iopn s Mijunctive
theEHjbon aﬁhprcS@:i glyd;éﬁﬁc&&n&ﬁlﬂrih W&ts WAl dype Bdiatbieysmalli€us who are

oned _G.P-1 receptor

KEERE TR & SRRy BT Pr s OB e R G  Sfom urea but
hav%&ﬂﬁb&ﬁ&vedlaﬁeqﬁaégly%éﬁn@coﬂﬂﬁ4 human GLP- 1 receptor

Thorens B, et al Di abetes, 42 (11); 1678-82,

I n deficatefl, srepdie ¢ BEPHHCE hSethe 251 GrerdimP-30)y @céﬁffaﬂxymdated

mofééﬁl’éd'dﬁd“ﬁgénéﬁs a390i htoughl 989 hive bB&GI ‘?é}ﬁﬁ"&dct%'vge potent and
e exen i s an antagoni st, i.e | ocks

seleqiiye azsa@mﬁmlogt%k?rlaé@pkmsetoql ek eRigi- nCheraiqoﬂé@_M@ 55, 1993;
Rall,lﬁlnanE)JePdlePai 9 %glaz Wrth, 28452857600, 31@‘9@9%1&%%, gx; Lh&L, Eur. U

l'ength exendins, Inhibiting Stinulat
Phwncﬁé%ttl T94c 9o M@htrgsebBaﬁmm er- &. o betesnd (Bugpl. 2):152A,

19§F§a *CR8in- [@t bloc% engggﬁg'lo‘u - lﬁ ézvao %%%gn 90‘% re%uce%l "msulin

I nan,
seci@BR) . V\Engneld al]9- eng Immfb|q5s4m1 St9osy IDiAllesioofer al., J. Clin,

[.a nsy! e exend|n4 30 a i,bits .. .
e S Pk helest &Y PR St B s B 1 inSutmotropic
effé lof @IP-1 hhs bédn ddenarfromirht gcreatic extendiis (Fhavas, 8.PPiboc. Natl.

cqd b 81 goaupTsoR, 10920 PErebhs Sk crssgslg-3being fo the cloned
GIEXEPéBeﬁtoﬂ(raﬁgﬁﬂdi}éa&Icefcem lejin A lt@&bptcf}GFbMﬂb&h?HO/ @k B, PdSides, 15
ed to_induce an increase in s

been
B sl 98> 5 ap L P-1 recsiptos) Thpisayb, ﬂr@sée@ete@aﬁa (1 h: 1678-82,
19¢§arlh delll Qraﬁlgﬁﬁfeﬁg@ﬁh tRd cfned CB@I@-‘I'&E%%& R&BAAiIASSis an agonist,
63 35 68, 1996). 3 WD 2007/ 139941 PCT/ 53007/ 012498
i.e.5 iOdRgRAses e lYiBarthilapkendin{9-8R1s dnsanfagordst, tite itoklpcks the

smﬁgms;? aCRHRST eREndlf A dha GNP dirgabi ity in
dusirialized nations and has a nortality rate of

aboBreming 4391 plpe aciscasran gtersuind vf dnifudi length exefiiligs, inhibiting
smﬁteg laﬁ%@b%eﬁlc ggga& gs bINELARRY hGS eX&{c{h dggau%(ﬁ% Wal, T

Congestiveée he
Bidie C&amse%ﬁd;%&’/h@lo&ﬁlu r@xfmani earl.] oddok\VElrdm.s A66: 2&432—37

' Al econdar 0 ,
1o SEAHL B4 RS 0 B I B ARG ity xcnin s
andlindérsehe sanabstetimedlémerstiniudatingsandpastrin release-inhibiting activities
of exendin-4 and GLP-1 (Kolligs, F., et al., Diabetes, 44:16-19, 1995; Eissele, et al.,

Life Sciences, 55:629-34, 1994). Exendin-4, administered through the jugular vein, has

been reported to induce an increase in systolic, diastolic and mean arterial blood
pressure, and in heart rate (Barragan, ef al., Regulatory Peptides, 67:63-
68, 1996).
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as val vul ar di sease, or exposure to cardiotoxic

conpounds such as the anthracycline antibiotics.
waaohasto4bei ng limted by theory, it has been PepvUs10eTd012499

that the increased workload that results from high

bl ood pressure or the loss of contractile tissue

i nduces conpensatory cardi onyocyte hypertrophy and

thi ckening of the left ventricular wall, 15 thereby

enhanci ng contractility and maintaining cardiac

function. However, over tine, the left ventricular

chanber dilates, systolic and diastolic function

deteriorates, cardionyocytes undergo apoptotic cel

death, and nyocardial function progressively

det g h B LLur I

o1 o DE e Beark PR ( CAF R bnd B W BOSOBARAE ABsos of dearh
andnﬁyzablhty beiddustadllmcbhqﬁlmxstamlehﬂsl & murmlity rdtb ef about 50% at five

ion o e Qqr nsa ne ni sns.
veaB oY RHen e FRSe s LR bRl Habint CaaDegiope th B
McGrsle gem;i . Opp.t BED-p3R). € WongedtBUighaRArbirs bidlyUBe caused by the
Ther ef or e ggge danqgw g changes Mﬁ éfd by the di sease
°°°H§§nﬁe°é?‘é ¥ eYref g&sr?gKW@ﬁ 408 P IpeRRE secondary to
othé€ RIS such s HYpeABsich, i4dhefrd€ heart BRARITBAARR IR ¥ormations such
nmechani sns which maintain nornal 25 cardi ovascul ar

as YRIMRIET GiFoRifr OhFPABTR AR (ChrdpptasicscarpaEnps fush g fimppipracycline

antmws' le@m{l’pbmﬁ% QQﬁl@&f’b? "’lh&ic t heghad 'b%@fi‘%@porte‘ar thﬁ?( #PinRreased
exertin erl ous S on the heart and

Woréq%@aﬂmlat rqshlts frpm hpgbé)émﬁ pmsspar@ &b Hienlaps P candrastifertéssue induces
corblRF LB SR REHLE of R leniuler vl
therppy cahapcing mqghbmmd mnlntmmngozasdiw’émcms blfowever over time,
the nye% qfeﬁhﬁ#ﬂ%i‘é 120 be e@ g{la %}J H%(ol?'c“ eantdo Flgh oli rceytun it deteriorates,

econo

cardmngesyﬁev ambegot a;fo@tdtu:r ecll deathy e&k nk}y)pafdgall yfoﬂmcm prugressively
d |nsu1|n resistance. As a result of a conbination of
etﬁrrlcg

Rirculating levels of free fatty acids and

r edToagesgvel teae fuidirdken &éi%[@ 5lowdy.S et inftiMatedlih@id Yumping
acid oxi dat | on depl efi on Krebs c

capARRE THRTaL B8 RRREIFEDT Reie lja fende t%%uaata‘mtm ofrigag g1 more
corﬁﬁb‘@ﬁ%ﬁy nfeciRitHY) 7inl 888 ddn F%Qéflpu%@é%%@éﬁéﬁ% ha? been found to be

natel | ead to reduced | evels of creatine

ﬂta?% o RRlEnEf béﬁadgpmp@s%wé FaFrelov by fppiegingychanges
cau@éd %@eﬂﬁ)’dxkhtabé hgBf b0 bre U IHE SO EVeh %ﬁg tf'x@ patient remains

treatnent of congestive heart failure incl

aSYRIPBiehsi An chsbethe wgmpsnsatery( A@)xamsms bwmhs maintain normal
car@f%tvgscj&!laﬁ’%ﬁ&%n AeARSYRI 0P alnatddyE 2RLG1y fcortltﬁigute to

fects I ncrease of” force of contractiono
Promﬁlpy o4 r%P g@mm sxahple hoctandne deletetpineffé¢dtpan tioy heart and
cugﬂﬂﬂﬁélcs Anmong ot her drawbacks associated with the
use t hese agents for treatnent of congestive heart
f ai The myophdlsan agﬁeintrﬁnmﬂmms aite dattyt adigs asitichineRs ehbigy source.

o0 ST GE RGBS St PS A3 prgtion
situabiahs mfkmybbe&diai; ubﬂm‘rmﬁabr agyent Shieofo the relative economy of O,
consumption. A major problem in congestive heart failure is stress hyperglycemia and
insulin resistance. As a result of a combination of high circulating levels of free fatty
acids and reduced glucose uptake, there is a shift toward fatty acid oxidation, depletion

of Krebs cycle intermediates and diminished glucose oxidation. These changes
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treatment of congestive heart failure. One difficulty
encountered with many diuretics 15 such as thiazi des,
WO owy/18k9ur et i cs, car boni ¢ anhydrase i nhi bi t or SPCEOS2007/012499
osnotic diuretics, is that although they may be
enpl oyed to increase sodi um excretion, they al so
result in an increase of urinary potassium]l oss.
Exanpl es of the effects of potassiumloss include
nmuscul ar weakness, paralysis (including the paralysis
of respiratory nuscles), electrocardiographic
abnormalities, cardiac dysrhythm a, and cardi ac
arrest. Another 20 difficulty encountered with sone
diuretics is their slow rate of action, which is not

ulti Cotgglfj %Iﬁg got O h(i Ilevlﬁrs? :ﬁqclirgana})n e}ﬁgﬁﬁaﬁg glﬁssatglte édlen regerve and low
efﬁ@ibﬂé}téﬁéxﬁergﬁmmhhﬂm metic am nes and arrr| none

(El;a ég%%s? nq_tg‘gg[c IynCI % ﬁf I_]ir?qltr%ee cBJbges elgeg.%sz fleﬁlure include

anglIt&REP YolVertth LA MRAATB)GARIbIeTs, Bataa:ﬂﬁcbl&m, cbmpoﬂﬁis that induce
ef fective therapy for, cardiac fail

inoepin pEac (6 HEVIE 5 FORE OF BaRtTaCtep ar thg Fer dp) spibunds hat
IHCI%Q% %}ngé 1l or ldRelics. ARdHoa@he! JeOPadesasbcateatvaili the use of

ighly “selective inhibitors of the active
theser mpﬂofqr tofatmerti Afrrongastpet et flureiessdese’s CIPeP‘Pt adequately
PiRtéhia adMiHhAR resist

S e L
veI Dmrb‘ycsoﬂlash oveveral neropérticar tahanpliss dhem  puboptipnah gageﬁts for

n Qve t ef.be
e AR AR S Pl 5L 0 iy g S
suchuai thﬁhldes,t ly)oﬂ wlivnatjcss gatbohes m‘ﬂiydyetsggdmbgo@a@qd pgmotic diuretics,

. Jntera th cont £Ot
3 RS B R I 3y GOSEEAE B e
an ﬂi&ﬂaa@z bﬂﬁﬂnarywwsa)lm okg Cﬁmmphesmfdhﬁ effexttssdf petrgbiag loss include

eV S5 S BT 08, SSEL By SRt

clekirSH8NS %ﬁﬂﬁﬂ@@@lﬁ%ﬁ%ﬁﬂldddﬁsrﬂﬁhﬁlé -dnd G@rdA: arrest. Another
5007/ 136941 PCT/ uszoow 012499

dlfﬁﬁéﬁalggmqnéerpch Feith spme fauretich Eﬁga"ep gllggrrsa%lq B&a%menn whjgh is not
coﬂH gﬂlé‘tottﬂéﬂ ﬁsﬂh%%{érgerﬁfyfs@&ﬁﬂ gve dose ratio being 2 1
the lethal:mnim -effective dose _ratjo bei
| bet Retrome BEERE CHORty P Hiyigal prsedasivgmn digtdisy gumpgomimetic
% IS8 2l &Hﬁ%&d@ﬁ’ﬁ&n $ PP lé&r & S niRMe8REneQ WY Edition, 1991,
hance ers of d|g¢ta |s I nt oxi cati on,
Mct(haiwuﬁlﬂ,gN ‘s’ua:mg&%bﬁ%)t yDigetexindipaeardine tejyqesids, amrppcient but
ef Ott as %}Irerelgﬁf & ICQQI Hﬁlﬁ C\§asarn%txglfl§ rivPd '}?&ﬁsﬁ@r%xglove leaf,
i on car ycosli des can prolon
ngxﬁlisoﬂuqmrqcaeemhngltalmJ ﬂamgi dl(éardlabl gycosides| ¥at IPQW’Pt and highly
ch. has, bee e e c 208 [
oSSR SR b AEERo Bl RSB acoss e
meshrafes (Gﬂod&idn axalr Gllmang&zgmo)SI ﬂfeBhaCeslGVQWdagd’aibmbnen geported to

. sonewha and adva
m(gﬁaaeétgﬁ (y)?ﬁ)ctigr g'gsﬁgft% R c&ﬁdéac %7,51 é}? eg1t1 119 .10 Qa%xaign%rb@ement n
veRIHCIRS, funblicd) e effedt! lyasi bednuckpostpd re pker ldne to an increase in the

I sopr.ot er enol . . . . .
avallablcl)hty dunng systole of cytosolic Ca®" to interact with contractile proteins in

increase the velocity and extent of sarcomere shortening (Goodman and Gilman,
supra).
Digotoxin and related cardiac glycosides (e.g. digitoxin) have useful durations

of action because their excretion, mainly via the kidneys, results in plasma ty/; of 1.5-5
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dopam ne and dobutam ne, can be useful in an acute
setting to stinulate nyocardial contractility, but
wo b@y/18munl | y require constant intravenous i nfR&T/0R20a7I012499
continuous intensive nonitoring of the subject. They
typically lose their effectiveness after 8 hours,
apparently due to receptor downregul ation. 20 Thus,
there is a need for inproved agents for treatnent of
congestive heart failure. Such nethods, and conmpounds
and conpositions which are useful therefore, have
been invented and are descri bed and cl ai ned herein.
The use of G.P-1, exendins, and exendin or GP-1
agoni sts for treatnent of congestive heart failure
day.’b:as BQI? e p{h%peg%ﬁ%g glﬂgx 5t Shese. dl% 56137 Qféxlj}l?' ?gw (;Jn{%le ‘{’he mildly
ebruary 5 9 ch enj oy § common owners
toxmllrmhlmeilbz-fﬁfﬁs%tddsa\tem ibenmga;mj and thedeabii: mmmameﬂ’eﬁwe dose

. reference st.ydi es ve de ted t
ratiq B HeP L S T LAY RS Th SR et de ihthigaige and
loop RIrel® ®ay Gefibudlyinghhiie he dmg&rssmaa@tané Eﬁﬁbﬁlcatlon, including

sf-infarctiagn, by ipprovin ocardlal .gl ugose
susc&pp{nihi)ét iioo Fargiag, earrléytg\'rr)na,N | B taﬁgum-spa%ng e 1u$t1cs are often

nec@sﬁr@"u' SbivodlimibhBon 920k, o198 desNiak Pralod She berfod 6f Jeopardy
Crculatjion, 30 109:962-965, 2004; Bose, A K.

dungg dlgﬁlhsog%t%lca%qp 1@(@0&51?3 mg)epoqiﬁq\ég ghceug % 20% of hospltal

subfebfs! GR®esfdrh QN 0-AROPtRn &K RS Jf &Qfoﬁeﬂ;f dﬂ thrafdeFeidcosides

or exenatide on _cardiac function and renodeling in
exceirayabein\is spegvbat prolenesdinangd Wisiag s 4 disadyraigse ifeanergency
Caﬂﬁ ES&MitioRPP! i cation concerns the surprising discovery
at treatnent, and in Eartlcular chronic treatnent,
WI tm@qmlraﬁlcemnmsnw wh gemersllaridichnde rep&ephmnagmreterenol

dopglglrir%.n% ﬁlﬂgm?r?e 'ch f ! ACadudd gétjtlg to %&}%ﬂggr?%ardl al

laCc reno | ﬁg an en ance exercl se
conﬁ“ﬁﬁﬂiti;%ﬁ@ﬂ ﬂlﬂ‘?dfiddﬂ&(h&i{ﬁﬁd 246088aft lmraaemgmsﬁimme ah@ arohtinuous

i GLP-1
e e L L T C RSN (e
appepeﬁﬂsz ldﬁe tpaIckplonaowaregiltibipr oves | nsul in

Eﬂﬁ¥ Chroq* adm ni s ratloq GLP-lﬂgr i

|nc sr i8td Bee E‘Hr HRRIAYR 2enis) fiah freaimant (05 opgestive heart

failtfeer SuRBUhkethods m:ma@danﬁ&fndg Bﬁd tcbﬁ@bai%hs Whi€P RGeSl @herefore,
heart failure. cqnmpounds and _conposi ti ons

havg begn B’é’é’&‘eﬁéflélafﬁ ‘é‘?sén‘é?‘%%‘dd‘é@frlﬂd hegelphe 10 reduction
of f®odsd Bf @(P-aNekdnfis! hEREREMin oF (919&91' égéms@@di‘q}é&hent of

have been found to i nhibit gastric _enp % g é
congetivigheary frilerg tiap hespproppged. G¥L694, %a 6.703.489,Algd Fgbruary 5,

199§9%lc%mse%MnC&mnﬂmﬁﬁsﬁkppﬁ%éﬁ 1&10 tRInC &k s hereby

i hvention and |'s hereby I hcor por at'ed by erence).
mccgpewmdqb:[ tﬁfs@pcm aBe¢rné ptudies have dpmveastratgchth@t a¢ute treatment with

ance. M NE of ..
GLPI AT PHER, (frERiCPOR irolE Badtic Frfcpibp il S Hna hnimals
posBitFaigdon,2by lg@ﬁc)wng;myo_‘paauah gluseser etdliz;iyion (See eg Nikolaidis,

i ntr ce t ri, gul [ h| 00d, ..
L. A ?t &'?rl%{tpa;{z%g _}lﬁ 9§§ t9%gtc’;ﬁ)?4}f dg]‘élgoﬁlgld RI el f GL riulatzon,
109(:%2 9@? e21)04b380s51 AcKe ee bl pMamp lﬂ4ar46-m1e; cXG0Ssh iBowever, the
efﬁcacl%r rfI long- Eé)mbgr éhr}lgﬂ?:ltrteg etx)x \5!18/ GLBJ leglt e}?enahée on cardiac function

and remodeling in congestive heart failure was previously unknown. The present

application concerns the surprising discovery that treatment, and in particular chronic
treatment, with GLP-1, an exendin, or an exendin or GLP-1 agonist or analog can

improve cardiac function, attenuate cardiac remodeling and enhance exercise capacity
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exendi n-[9-39] (Turton, supra). However, it has been

reported that GLP-1 does not inhibit food intake in
wOor@a/13%een admi ni stered by peripheral injecti oPCT/US2007/012499

(Turton, M D., 20 Nature 379:69-72, 1996; Bhavsar, S.

P., Soc. Neurosci. Abstr. 21:460 (188.8), 1995).

Adm ni stration of exendins and exendi n anal ogs has

al so been found to reduce food intake (U.S. Patent

6, 956, 026, filed Jan. 7, 1998, which enjoys conmon

ownership wth the present invention and is hereby

i ncorporated by reference). (Obesity, excess adi pose

tissue, is becomng increasingly prevalent in

devel oped 25 societies. For exanple, approximtely

in ﬁ&ég@!uv% Sf‘al'lﬁ}eta?g‘g#l'eég%ég? r(ﬁxr@rﬁ% RSt mﬂ?g&Pgﬂ an exendin,

per cent above desi y Wwei ght-'an acce
or peaxendin ofr GbBs) mgosisf ﬁlsoiiemro'te@ exetmm:pelafommwmudi Bhproves

inség? Jnsﬁ%% C§ l%ll-ilp ‘?ﬁ ’u!)llz1 t(bfgﬁ.% 1 I\é?qa%ii; § m]riﬁ‘letlcs represents a
potpaidlﬂggmvebﬂhsrapéuﬁ)dt)qairbgt:h &r el treataenttad cbRgestive heart failure.
factorlah but the basic rg§ %ﬁ%?s that jn obgﬁe.

sub & (OPOBRYY ACLK SOHRLIRARS e T8 Fegplseissht in the

redG&ioR bmfda)dbmtaatecaldumki tkeatdiriteofl SbeBit . eﬁceﬁﬂir@(}ﬁﬁe been found to

ssue. Atte S(Ht'g reduce food i nt ak
mh}th} gt crptRRe BRIEH pRPlCAeY |S@§SNPn 084@84%64 filgd Aug. 8,
19968 ithi B CRfHR E&ﬁn’i@ﬁ' BWherships SvithNBHeCHdsi Hivehtidld and is hereby

results in both increased aﬁgetlte and decr eased

incerperayy Rk gefdriane (Examsbritidhibes bawogysedety Brytstgete the
phy!;ﬁﬂ&él@eh rOfvNRdl SH RBBera13FRP- lﬁigjcoﬁggl)o og@ St otnyl\/PfD etal,

hysi cal exerci se rzﬂflre to exp end enoug ener
NaWﬁf’eW%ﬁ?ﬂzl d$e635 Ppbs@dmmﬁerp@ h)oontgambrwﬂntm@éar (ICV)

oSSR Oy 1REH AR T T BT B g

by Qmwrﬂbrwﬂaﬁmmbylljtqﬁ@agabiepgﬂw Italiguiteci,nhlﬁiiwdnby dCIW injection of
I on

exep B Rl S o S § e inad®n EralterGp R BLREY does not

inhitéafodsntaketin ahies ivstl';enadd&ﬁnﬂ&wd Bg pefphatlSinfdctilon (Turton, M. D,

0- L.dj t [ i ncl udi di ab
Nafs TRERRII, U831 BRev Wb (8P faetich Mhitn 1360 GB.9), 1995).
Ade@iiipkatal dO8endinsSaidetsndid BYAAbM REs A6HYedh found to reduce food
r@t%%sgta 6 erwei iqiht and obesity are associated with
mt%? 2teph 6061200 TilesI3n; Bd PP Br¥hich epioys crm@r@RERership with
the pRés@h B vEitilh andib BB Y ShRporalcN 85 Qe &1c8H 1 S,

congpst ive heart failure, ‘and sudden death. Coesity
dueVPEIHYy FEFSEE AiPEpR Hssus, ig/bseraing igfreaginglyareyadenttip developed

socgartiéb' pref eﬁé}ﬂﬁl‘et hﬂﬁ‘éxﬁ&l&l?@ 0'%‘ SHhitts B%hS §C§reﬁa estlgxated to be

Sy ndr ome, ndrome X nsyn rone A,
20 P@fﬁ@)‘?tt abeve ﬁlawr% pedy sveightirarzagecnied meepurerndidbesity sufficient to

1m15a%§5 ﬁEaﬁﬁPﬁsk g@&*ﬂmsn & ($ HRY %\%g%% r%gﬁz(zﬁgqx;o%{ McGraw

Hﬂkdaarﬁis'gl) Bt41dD). T wmg@se@a pé obdsitfy 1id Yoeli #4041 t1Hel multifactorial

a Phar macol
burghS 8o phatiiids e Bt syoi S el Plletnd o vinsnilre do
nots«mmfemﬂo ibaldnos iungj] Weirg it exdegs abipote ix@sqa:erAetBtnpm‘ to Rddye food
[ th can bhe rovenents
A e R R R
los$ rindvtie@ bl dittimg resithswi Goth lifGsased eappefitddfabdBddtreased energy
expendinaB Lol er al., (1995) New England Journal of Medicine, 322: 621-628).
The intensity of physical exercise required to expend enough energy to materially lose

adipose mass is too great for most people to undertake on a sufficiently frequent basis.
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20 nodality, albeit relatively ineffective in many
subj ects for the reasons stated above. Reducing food
WO ni0ala99n obese subjects woul d decrease the pPEEIH2007/012499
gl ucose level, the plasma lipid |level, and the
cardiac risk in these subjects. Hypenutrition is also
the result of, and the psychol ogi cal cause of, many
eating disorders. Reducing food intake would al so be
beneficial in the treatnent of such disorders. 25
Thus, - it can be appreciated that an effective neans to
reduce food intake is a major challenge and a
superior method of treatnment would be of great
utility. Such a nethod, and conpounds and

R&g%g@g ﬂ%‘ mt%g:eog)g I%éagébli%f déhr? g%s’aerﬁ 13/ ﬁ%gctable metabolic

disddder odiot ronlsb &cdmsﬁy dwselfiislighéd bpdomebieshed yndﬁ’sﬁ'ab]esﬁér cosmetic

or.. cardi ac di sease t hod escr,
reagie ST BN Bl ERTes CoOPbBEE, o) i PN Fisligne, Type 2
diab&ieg degemdeetiveyrtaling 4Rl Rirddbel ats®incd of T RMMsRatib8s of surgery
verit of congestjve heart failure or other cardiac
mvaﬁe Ea/elrﬂaﬁf“‘a?@‘ %éco UeRXFIEY a9 esyY 4Ff 2ssegidtsteVitht numerous

cardiac &op1RA0 s 3984 As Rﬁa_lfe%ao&zﬁﬁé 2145&9 hyperbBMYatherosclerosis,

Proyi ded herein is the use of P-1 nol ecul es or

congg¥hiedieartfaduren and srddenleatly | Ob%smf dtuﬁ do hypergptritigarigialso a risk

fact® lESicik oty oPARRIRIS ANGE ARANQIS kIR %%drohféc by dgyrﬁamme X.”
hei r erivatives and active fragnents;

W@Wﬁ? Porit bes becagrepaned grat damgdsa |1v1b§agﬁeb¢ttweeﬂ ansulmeremstance
and RAARAGHR| GRbis6R APl SRFar 0, ESE D! R TBEHOU(6):374-378

descri bed herein are also to
(1981 b K eldeanan § eetcdnp@mbleregn@arand3ﬁdb ADAB-11 b1 (1989); Lithell er al, J.

Ca;ng\%sgeﬁﬁa%goprIS §LF %\fegléh@ etes mellitus,
yperglycem a TR reS|s d obesity, and for
t heInr éxd)sc: fevm mulngéctﬁadtb dmsmemndlcsmgawe@ht &y #fout 10 percent of

petlte subjects... G P-1, exendi ns, and ndin, o
boif RN sftre L RG Sy LoV REnS, B SOl eadiionn most
espleélallyl d.'@ipé RaBsbesdranvhioh dedting ahd (Waltht |l&s%tﬂe 1919mary therapeutic

i vel ord of .15 rance)
mo@%ﬂfg’d Htfe{ ivelyonetesive lﬁ’omﬁg € étscfSFr;S]i“? §?%@mt fgted above.
Rec&i&ﬁg)fcﬂﬂ fhtakSEH USHREE subjects would decrease the lasma Iucose level, the
GIFTSDL SKQLEEKAAKEFI EW.KQGGPSSGAPPPS (SEQ |
plagtps Vil Toveb. 36k 6 ROFGIRG aWIKAB ot bl nHyPReifon is also the

res@® by, R@Rthé E@cﬁ@fo%id&l Eé’&be QR in@RRLAthe cﬁQ&HEﬂsS q{&lucm food intake
C-term nal ~ ani de, is denoted as "-N §

wopldralsnbg benefigial @h‘ﬁe rs@amem o Fephedisardetsng p ept i d e
chemhgalit s¥PbLE %@*n%ma@gpﬁx% el B8 reduce focid intake is a

post - synt hesi's hem cal or enzymatic neans
mapshpkengerrnddi supetiol methaseliisentmepowyplddia dbgreat utility. Such a

R

invg®pd and are described and claimed herein. Moreoever, because overweight and

obesity are risk factors for cardiac disease, the methods described herein for treatment
of obesity and reduction of food intake may also delay the onset or reduce the severity
of congestive heart failure or other cardiac disease that is secondary to obesity and

overweight.
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Furt her enbodi nents relate to GLP-1 anal ogs and

exendi n anal ogs conprising 25 one or nore
wQ w3zt i ons with a nodified am no acid conpPCHURYPOA012499

Cl-C20 al kyl side chain (e.g., an octyl chain). One

enbodi nent relates to GLP-1 anal ogs and exendin

anal ogs conprising one or nore octyl glycine residues.

Anot her enbodi ment relates to G.P-1 anal ogs and

exendi n anal ogs conprising an octyl gl ycine resi due at

amno acid position 14. 30 In one enbodinent is

provi ded a pol ypeptide conprising the amno acid

sequence HGEGTFTSDLSK{ Oct G EEEAVRLFI EW.KQGGPSSGAPPPS

(SEQ ID NGO 100). 1In yet another enbodinent, is
-Upﬂgyﬁgpd a polypeptide conprising the amno acid

~ sequence HGEGTFTSDLSKQLEEEAVRLFI EW.KQGGPSS[ Cct G| APPPS

35 Pomiiadihexen ig e usg fGLRI thoRoelsy oPagyiise @0d A0dR49 thereof,

o t I n
and "0 S BRI Fllocus 0 AL bad (o8 pRPRURkIiTng their
dermatmes sud aetive fragmentsnfprtthe preveniion tori treatraent dsihecrr%@étwe heart

foit i, AR BienCornpi Geo G B M ot Ao Bt B bt e atso

chsélegerdt Faithetr providedoste @rReitITRE tantl haetebis for ﬁiéeﬂi’éﬂtﬂeﬂtf and/or

endi n ist _or analog.,is any of the
premﬁ;{gn %‘fe‘iﬂ‘f‘?‘i}%?sm& 1%? g%’@&’&‘?éiﬁé?‘ﬁ Infin geRistince apf Gbesity, and for
the @&diicBibn ©F fodll thalkkand suﬂ;ﬁe@ﬁﬁl @Iscﬁ)%@ﬁte drigbiebE- 1,

exendin, or exendin or GAP-1 on| st or analog is
chr GFckl expndinsi Apd easnshin oF SRt MeanisBBdianaloes of b present

apptREHG i AR thSRSho @ Th Tabletr {IHD 19 NO§YIE ?@sp‘e@tn&:@f th order of

t hereof an amount of a GLP-1 agonist or anal og or
apPeRE@REE agoni st or anal og effective to treat

congesid &ﬁb%ﬂ{eﬁt L3l dHh& a F&fgg&m . %gimﬁrg“@ aﬁ:ﬁo &cid

agonlst or ana exend

SGQQWWGWTWMWWFEWG@WPS (SEQ ID NO:
27)?!351':> fé%g?tgﬁgfni %{g{de%r}@iﬁﬂfé}%n[ enrpgcil ng,ol%ed'em Gan opgogally

m ni'st ere
compridecdCftemmipaleangidtj whyich dndastdd/as he&u ” Bhib tormina amide can be

im0 o SRR PRG0S

chegnedldr knzAhatddimexe dhAnotheAbddiadanisProdde@d bBeptide
effective to 20 prevent congestive heart failure. In

corgprising e AMBAACK89¢§98€ 1 exendin or GLP-1 or exendin

Hm@mﬁsDESKmmAVMMKQG%PMSW sﬁesm NO 60).
di scl osed herein, for exarrgPdL t hose cont ai ned

TabFurther qmbqdiments selate tor G maiogw@n@ieﬁdl%ﬁnaé@@mnpmmg

ondbr fHefe JubsHARMHNS twit 2 3RGiA8d lafhitd LGR! CAlPNking a €1-Cyp alkyl
nad]rm ni stlér ed. In‘gno?her 1en‘oodllma\nt theﬂ rrén%a 1-C20 aliey] side

chaip ke $80AINGhNt PPe gmbediment splates tp GhBddanalessentd exendin
anadfps sl ot GlBole @cgfl \;&ﬁneoxresxaﬁesanﬁh@tﬂeloémﬁ&((ﬁ%{]relates to

agoni st or anal og effec e to prevent congestive
GLRebhparalpgs png gxenrlm analogs comprising an octylglycine residue at amino acid

position 14.
In one embodiment is provided a polypeptide comprising the amino acid
sequence
HGEGTFTSDLSKQ[OctGJEEEAVRLFIEWLKQGGPSSGAPPPS (SEQ ID NO: 100).
In yet another embodiment, is provided a polypeptide comprising the amino
acid sequence HGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSS[OctG]APPPS
(SEQ ID NO: 48).
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one aspect, the G.P-1 agoni st or analog or exendin

agoni st or analog is chronically admnistered. In
wap@rham4nspect, the GLP-1 agoni st or anal og oPCEKE2WAT/012499

agoni st or analog is acutely adm nistered. In another

enbodi nent, a nmethod for inproving cardiac function

associated 30 with congestive heart failure is

provi ded. The nethod generally conprises

adm nistering to a subject in need thereof an anount

of GP-1, an exendin, or an exendin or GP-1 agoni st

or anal og effective to' inprove cardiac function

associated w th congestive heart failure. In one

enbodi nent the GLP-1, exendin or GLP-1 or exendin

ago nove e

o' o0} She SEBAEhAR, & Sty R ok odal BTk B R G il i provided
The atwitteod] gerlenaliinodthprises ratinﬂmstenhg td hesubipich atineahheicd€ an amount

WD 2007/ 139941 PCT/ US2007/.0312499 5 adm nj ste
of 8183 sa%fég? oﬁggaexteﬂ‘gf‘e% g‘i) -LRgomst oF 332185 frie‘:t“’e to treat
cor@gsm\res]heaﬂ faﬁn% oly &ife @EsiinBniBe HEL-10 exéilid 68 GLP-1 or exendin
SSOCI ated wth congest ive

rove ag ardi ac f @tl on
oG & A9AIPE o 85| GF GfraehBERTASS selppe hefgihi ot eRmple those
coriiabd ¢h TableXeNHi thesi@BitSthe PN RIS orcéi%ﬁﬁhQﬁ‘lélyP 1 agonist
or adgn?mstered | n _anot her. aspect, the GLP-1 agoni st or

by giropcaliy |aﬁmn§§fs’fﬁdst1ncﬁm§m6@gqusma@tuﬂeq grethod comprises
adrAihiEt&isd 8 8dubjlt e Qﬁé}%f SHRdLAEN a Cﬁ,lm?t !%Bﬁilsf 8F analog or

attenuating cardiac renodeling 1s provid
q?étmwng%r%raaphog cAERiive gb@eaémmsgwe thieai fmblra dwbpeespect, the

GLPD Bg Silstt &eirﬁa@(t oRBx AR M on® Faba ?r&hﬁ?ﬁ?&qwdng) histled. In
exendi n or - agoni st or analog eftective
anofercispacte theaﬁerab avgemetjet rngog lon exeediandgodistentanalog is acutely
adi@nistdreaexendin or GLP-1 or exendin agoni st or anal og
I's any of the novel peptides disclosed herein, for

ex aIl‘p IaaotbSr tekr[lmdlmenti almelltiod nforf pobeenting | don@BRive heart failure is

ris adm._ni steri a
pm%r% Iec gidg ’féﬁmé’ o Sgﬁﬁ%ﬂfmfﬂmﬁg &g B- ng%ﬁb’rﬂ 1ged thereof
an amoamtedfd@LBn ai exetidin,ag@afiestndih or GIF- ‘P@tg@fﬁfsﬁ&t dn‘éﬁ) gl éffective to

pref G O aT Ry "ood ane SBeURIEE  Shiod] eF<gin o GLE-1 or

exeﬂﬂirp fgdristOsiSatal 1SCQﬂ9@§ﬂithﬁ>v'?:§ pEptided! distiSsed! er&A Ok ¥xample
the cardiac renodeling occurs after diagnosis

ect,
thogy COIE}'r‘mgfitl’é rTabis bt IBfong gsprsdt the SPB-1n expndinaen exeadinl gr GLP-1
ago%mt&eina?@@%Ehrohtt%ll?aardﬁhﬁ&tégquﬁl Ad%hdr er@ioiﬁx%%fi‘tt qﬁ’e method

W { h congesti ve heart failure. In yet anot her as
corpprases AAHIBistoriBgre @ Tuhipcbicnged thereof aﬁmndpﬁa GLP-1 agomst or

analdy 8F SkéRin abDniSNEr 2GS ‘éffeéthfe g—gﬁ?@eﬁ%ﬂ'gﬁgtlv%rhe%ﬂa%aqgre In

or exendi n agoni st or anal 0og roni
oncagiperi, $he (Eef-1|agoaisbrhenalag parcqxendimeaganﬁst braagmmgsns dhronically

adn’%ﬂ@té}gd OMn& & nﬁSﬁ@tQ Offle SELBN n@%%lxagoxj Fnalos %litg{e ﬁ%eaudf% pgonist or

dm ni stere anot her ment
analqgfnstapnwlymmmtersdze is pr ovi ded. The nethod

gen ri.ses adm ring to.a | ect in need
FPoB BpbteP SB5RGy ™ ahdh T kS SRSk oo
withr cmtivaghmmtfadnreanal p@v&feﬁECt The heethdd genertlIg Ebmprises

administering to a subject in need thereof an amount of GLP-1, an exendin, or an

exendin or GLP-1 agonist or analog effective to improve cardiac function associated
with congestive heart failure. In one embodiment the GLP-1, exendin or GLP-1 or
exendin agonist or analog is any of the novel peptides disclosed herein, for example

those contained in Table 1. In another embodiment, the method comprises
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size. In one enbodi nent the GLP-1, exendin or G.P-l or

exendi n agoni st or analog is any of the novel
w@eprisiwsl di scl osed herein, for exanpl e those PCRUSiNBO12499

in Table 1. In 30 an aspect, the GP-1, exendin, or

exendin or (P-1 agonist or analog is chronically

adm ni stered. In an enbodi nent, the nethod conprises

adm nistering to a subject in need thereof an anount

of a G.P-1 agoni st or anal og or exendi n agoni st or

analog effective tolimt infarct size. In an aspect,

the subject in need thereof has experienced or is

experiencing a nmyocardial infarction. In another

aspect, the G.P-1 agonist or 35 analog or exendin
adnRSREAE t9% RBRPH heée MERRF aalan¥oudd BF BI GLRI1Csbonist o¥¥ehalog or

2007/ 139941 / US2007/ 012499 5 In another . )
exerdip ggPmisher anglogtohiseprovs caxdine furgtiongpsperdated pvith congestive heart
aesist i B bV, ok Wl R ] .
R L S b e
chraderllyl siremisteredo In awobijeeaspect the §ILR-hergonist on aaatogrer exendin

of G.P- an _exendin., . n exendin or GLP-1 agoni st
agogyst %rn%agdgg lgfaflé%ﬁf a\‘/dém%s%ar?‘?enuat e insulin resistance

asslaciaadthdr emhtdiimenigestmethohefort attaivlating . cdrdiaoneemodeling is

enbodinent the GLP- exendin or. G P-1 or 1Q.exendin
profe ahegpeid egaierly sropPares Biniering Bz Fehiet IR el thercot
an d@hGlt oS FLIMES & Exentili, oL AR EPINEIn H1hGEL- Cagdristie dnaldg effective to
Table 1, In an_enbod} nent, the nethod ri ses,.
attoguplp FeEliet FREOIDMES. LLBR EROPRTRREL OGO er SXenlign gy LP-1 or
exeRlindagdehlRt br 20ARISE BN FNBE QBval ppaBs idikchEen hetei®for example
anal og effective to attenuate insulin resistance =
thoggsaoptqingein Tatln 1 c dmges enbedipent the methpdeompriseppdministering to
a stbjRES nedd@efdePadt 2RRRRI 5f 2 BT PANALREstUr LARBUrRxBAAASnist or
of analog is chronically 15 adm nistered. [n another _
analpgrdtactive teaitirmate eagdin samesleliaga o gne pspech dlel pardige Apmedeling
(0] . .
ool b AL SR T RSl ngl L, 1 st
aspedt, thescerliac tremlodelingy ocmmng efitn disghesay bf,fai dftarepniset of congestive
el RS i ARG, RS A YRS Sorecied g gomessive
heattf fatiafe. 1 In 3@t axethei Aspeot, thd c2fdiaxentideliag oGhlsl after myocardial

. .agoni st or analog e tive.to i nprove exer.ci se ., .

infGHS 1h poe APaa e S0RIs BF ahED® o7 SRR efinigh or analog is

chréhiCally @dmaxasidd Ryaitisr BpecNileCGLPS agyhiffortdd@log or exendin
novel géldes i scl osed gerein, for exanpl e those

agopyHhPL ISAopLgly admunigtegredy,  eppodi ment, the met hod

CONBY G B eilbBiSiE, A endiRod@ fSURinesls infake kel B6r6@led. The
an_ anount of a G.P-1 _agonist or anal Qg or_exendin

methogdrgeaerably cOmpTGS SArdRsicyas 1) 3 Y 8 rsed Mregisan amount of

GLE2P ! dkndioP BE RSREE br GILIPE1 Shtnid RAMRAICH effcti?O &) Rfhit infarct
or _exendin agonist or_analog rs _chronically

sizg i pneserebedimenhther{akPrdr cxpsdacer GLRe @ mendpyraenit oppnalog is

g@dh%@l fadul h&E'O?fé}%}n {0 s@EHtEIEd in Table 1. In
an}g m %i St [ér ej?& thaﬁ%tgﬁ{]er el_ o0 [ rren?’?e a rsfetﬂ%gr%o#n e

an aspeat, ithg Hikxbe exendimg| dri exgsdinorfsbbtldeghnist Kireanabsighis chronically
adn[q%gsr erérgl .l %Cagl%nafﬁ Scﬁrsﬁeraxltq B k! pogﬂﬁr%eg aj Hl?llxisetcéxt’iné () Q%%gject in
need thereof an amount of a GLP-1 agonist or analog or exendin agonist or analog

effective to limit infarct size. In an aspect, the subject in need thereof has experienced
or is experiencing a myocardial infarction. In another aspect, the GLP-1 agonist or

analog or exendin agonist or analog is chronically administered.
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30 of a GLP-1 agonist or anal og or exendin agoni st or
anal og effective to treat diabetes nellitus. In one
weredodsament the GLP-1, exendin or G.P-1 or exebdi/nS2007/012499
agoni st or analog is any of the novel peptides
di scl osed herein, for exanple those contained in
Table 1. In another enbodinent, a nmethod for treating
insulin resistance is provided. 35 The nethod
general ly conprises adm nistering to a subject in need
t hereof an anmpbunt 12 WO 2007/139941 PCT/ US2007/ 012499
5 of a G.P-1 agoni st or anal og or exendi n agoni st or
anal og effective to treat insulin resistance. In one
enbodi nent the GLP-1, exendin or GP-1 or exendin

agaqni st _.or nalog.s a f . [ .
o0 oY RE 3 Ao P94 1A oo asosiue
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post prandi al hypergl ycem a i 10 provi The net hod
aariBRiePegy £ GHBIPOEL it rtiort APRRE F BT 4. o SehdR o e
exchBBGAELP AN gl BE afilog elicbtivle ROGINBhtedhsitBles3tanLe associated

_exendin agoni st _or analog effective tag at .
With GSPBIHNE i%&Pf_t HoPeieg) e ent 5mbr>§%w_é teﬁ&‘[oﬁ?-ﬁe fitendig or GLP-1 or
exeffHR" deonfX SR GnRIoR is Gaf-df B8 no¥Epéititicd dasticsed Merdiaiod @xample
I's any of the novel peptides disclosed herein,

for. . .
thogsepnstiaed irhbalde deorfbanraabadimeat the methpd compsiset Agpunistering to
a s%ij%%% HELH t_]l_nﬁgzo?ﬁﬁ Refuhebs & @i‘ﬁ?’lr-l Ao AR hndl JACEH S ehdin agonist or

I ded. met hod general |y conprises ) .

anajunefiiéctive td mjenustarinsulip sesistanee pewasiated valdfcongedivs ieprt failure.

0 - qan - Qr r icall
1o G fpst fea Pkt AR SRR AL Riits Rl chronically
adreimistetede Th dnotheGlaPpdct, tec@HP agondit Porlanglog: ge pyéndin agonist or

onistt§;(9nalg Ls any of the novel peptides

angEE G EY WP For exanpl e those contained in Table

1. B)ahdthanabhbatiment adinediot foaimproliog éxercisd capalcey iimg subject

i.nsulin release, is.provided.., The tho ner al | .
having eqngestivey Best sidbre, gt 8r°§1d§gb j ett® i%gﬁggdg?rh"éarﬁé’of“’mp“ses
adriBthistiémnto a%ubﬁéc@iﬁ-ribeagﬁéﬂesf afrangdialt o GLPelesdexendin, or an

agoni st_or anal o effectiv$ to stinulate insulin .
exqngine 95 GLE-h 35081k 0 GBRIN8rTHIHE® (@ PIProVa BHIFIRC §APRE. 11 one

emBbdigE P HGRPON sxbnd@ih FMGLPY of SxeRBih HonifI®rPURYg is any of the
peptides disclosed herein, for exanple those contained
noyel meptides Hischased rheseiss Her caamplsi Hose  coatatpichdy Faple 1. In an

em'f:?&iilﬁ?é RIORPHIAL BBpiites2adtHii®&ingd &5 o Q¥tjectOfn hBed @RFeof an
of reducing food intake is provided. The fethod )
amgunicofzd GYPchagmmiis s anplogiosisaendin peenish ariasalog effpctiye tohigprove
i . j . | . .

xRk Gaacky, LU, ol L Oy, THRDNE! oL lndl of 4pBhgin sgonist or
analog ak ehrohivalby edeinisigradenin aniogher @sipect,, the KErRtil regopistppParalog or

or,.exendi ' i.s.;any of the novel
ex%%%?F%%ghqggg%pgg%%%%39%§%%ﬁﬁ%ﬁ?br exanpl e t hose

contlai anether renftaidireerit, al methodt foetreatibg diiahetts, mellites frogrovided.

for re ucin%laggetLte in.a. u%%%ct d%sirous

The method generally tdmprises administering t0 a subject in fied thereof an amount
of a GLP-1 agonist or analog or exendin agonist or analog effective to treat diabetes
mellitus. In one embodiment the GLP-1, exendin or GLP-1 or exendin agonist or
analog is any of the novel peptides disclosed herein, for example those contained in
Table 1.

In another embodiment, a method for treating insulin resistance is provided.

The method generally comprises administering to a subject in need thereof an amount
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in need of reducing appetite is provided. The net hod
generally conprises peripherally admnistering to the
waadyrase4an anmount of a GLP-1 agoni st or anal oBCDUS2007/012499
exendi n agoni st or analog effective to reduce
appetite. In one enbodi nent the GP-1, exendin or G.P-
13 WD 2007/139941 PCT/ US2007/012499 5 1 or exendin
agoni st or analog is any of the novel peptides
di scl osed herein, for exanple those contained in
Table 1. In another enbodinent, a nethod for reducing
food intake in a subject desirous or in need of
reduci ng body wei ght is provided. The nethod generally
conprises peripherally admnistering to the subject
t | nsulin
of EGIRT b afpishbg jor BARRLR' el 08 AHICR cARLIFERD s
resmtﬁﬁceerrﬁodnmﬁtboﬂhﬂent@lé’-GLP-éX enctidin or @I jorpexeadinagqnist or
oni st or_.anal o ny noyel pent |
anafflor| G0t WErg A PRI R sl o A Frose optained in
Table 1/ n anot her enbodi ment, a nmethod for treatlng

obesity js prov ded, The et ho enera

adnionaqther ¢gbe mgng u’ﬂbﬁ?gfoqt Eo 1%%%%%(2{%1@}%3 gl?ycemla is
pro¥ided QR thethd® geasany boﬁ@n@é@é&@rﬁﬁta@@nﬂa Bulijgarmsxteed) thereof

anal og effective to treat obesit In.one e ﬂ?ett to treat
an aneurt|qf.a1GLE lepamist OF aaplps Pr GrendiB AgPHSHotialae gfectve to

pos 4 b é?@l\_(lc%lat hen JaevéhbRBRkhfl@fe GLPcl 0samdhiebeiGLP-1 or
or exanp e those contained in Table 1.

In
exeadisoaanisitor analpsticanyiefr themoxel Reptidse disjesed q’&feé’a’ for example

thogg&ghggegh§fg§g is provided. The nethod generally
onpri ses adn1n|ster|ng to a subject in need thereof

20 fmaothurmmipidiaet; Pmethebfirdpwsrina blaadgelasoseie penvifed. The
; er ount of a
me@xg)gn e%eragl&s g%@"“%g? AL GGtk ng%gp ts{ﬂ%@&t 19tl-Fe§Btﬂ¥ c&t & %ﬁ t of

n one e P-1, exendi n
GLPr1 %d;inét cﬁrranalegemdaxanchg @goEst @Tana}qg Qfg:chge snlpvest blgqst glucose.

novel osed her fo

In (s PRk e GHB T il S ey f oM enist B0 flog is any
of Bk N3l thﬂés (ﬁxﬂﬁﬁﬁdmeréigpfmr Skamplea]‘imie@@n‘caalﬁdhn diaablm] ly

adm_ni st I n anoth

T U eRg e Py ot Setbuh SRt was iR R Y grovided
ThE nRMhote geneHlﬁy E&hpess ganthistering 66 ERubfRs 1rﬁﬂé‘ﬂdﬂﬂhsteef af@mount

to a subject in need thereof an anount ) i
of a@-}pﬁ'—é taggmshwaqn@b)goqr LB a,goglébﬂll' aa efgﬁ:f;éllvs éo stlmu ate insulin

rel?a(sfee(ﬁtx LYE emBleHe%@hle@EFJ it ¥xérﬁ|n§513GLPCm81e§idndﬁx 1Al or analog
ure. I'n one enbodi nenf the GLP-1 exendin o

I

is @yPofithe nost erplides Aisstassd bereimdar symirle figse spnteied iy Tale 1-
pe ptﬂl 465t ggf éﬁt&ﬁ uﬂ:ng’g. HERLSH Bor fe@hicif 356U RtdRAHQ subject desirous
cont ai ne Tab 1. In one aspect, the GLP-l1 aggni st

ordn nexdad®d ged@pinexﬁwdl intakgoisi BrovisiedanZhe gnethod rgeprial| qopprises

pe%%;n%gh %a%ﬁ%%%] 9:1914&1‘18&;';/ 3208 F. p]a%&%gt oPanalog or

exendin agonist or analog effective to reduce food intake. In one embodiment the

GLP-1, exendin or GLP-1 or exendin agonist or analog is any of the novel peptides
disclosed herein, for example those contained in Table 1.

In another embodiment, a method for reducing appetite in a subject desirous or
in need of reducing appetite is provided. The method generally comprises peripherally
administering to the subject an amount of a GLP-1 agonist or analog or exendin agonist

or analog effective to reduce appetite. In one embodiment the GLP-1, exendin or GLP-
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FIG 1(A-B) is a graphical representation of the
response of blood glucose levels to intraperitoneal
w0 pjogasg9en of exendi n agoni sts. Points represePCT/HBENT7/012499
standard deviation. 10 FIG 2(A-C) is a graphical
representation of the response of cardiac diastolic
and systolic function follow ng nyocardial infarction
(M) -induced congestive heart failure (CHF) to
chronic treatment with G.P-1 or an exendi n agoni st.
The ratio of peak of wearly (E) vs late (A filling
waves (E/A) ratio and left atrial volune (LAV)
represent cardiac diastolic function; |eft
ventricular ejection fraction (LVEF) represents
' y FIG .3
1 o%?%c%h?x ét%el%ré}s g!‘rlélg I% n% fgff' l‘ﬁhe o vel € t%)e¥ qs ec??sed herein, for
exawmpih¢ thost eorvhiantér Tahlze. f ol | owi ng M -induced CHF to

chr n|c t r eat.nent or, an a oni St.. )
ot Bl i ahet & ety SRt oaBRE i f Eftfect desirous
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icle end systo j mensi on (LVESD),, 20 FIG
veripfitaly s Bt focte SpEIsFoaR b A B OLRY. PRI e gmalos or
exefflinf AgdnkiN g)rliﬂxﬁli‘!gieff&ﬁﬂbltﬁ e BbAUE Q& € VIRl $hePBlbodiment the

insulin_resistance following M-induced CHF to chronic
GLPrlo gfadip onfLh-lcppexendin éﬁm@ﬁ"eﬂfdfﬂ?ﬁl‘é‘@éﬁw of the novel peptides

disdlosRGREAS] or %ﬁle%&%%ﬁﬁmed(lh%)ei s a nmajor index
for insulin resjstance. FlG 5(A-C) is a graphical

r epleanothgtqrehipdimnenthe meéh%bﬁgér%fmﬁ »BPEiviE Prayided. t Yhe method
gen@Pily omnidel %dﬁx&ﬁ%_eﬁxﬁ% koW g sﬂ di Hgéﬂcﬁlgre%P ta&‘rd&?& 8PLCGLP-1

treatnent wt ” an e agoni st
agog{sh-aT) anadog ogrexghdioatgomisprars etmlag |e£f¢cove ttn eraae;qoemae In one

em QLA LSRR LT op ALl B Bl g or e
novwehpemides dischvaedrhemlm\fdrtexan@lelt}me acmtanedlm Tatdgoni st .

%0 B ot/ B30T PSRRI e s

proGidedt ofHer mathod rgenWIaIlbl cGinrites edpindéring thﬁ sajed ilaiek®Ahereof

t her ap P-1 and captopril. E/Aratio is a
an SRS oo LB Ot ASHIBR I SRERi B AMISCEaigEAc Ryetiv to treat
obesitghrélatedcakdiae BisesRN @t drRNerRboditRnt BRPGNPEL, Qkefidh BrASLP-1 or
contracti I|ty fol |l ow ntgtpe -i nduced, CHF to treatnent

exep Yhaggngst 107 Givsi R%Ht}d@ﬁ dirdqsgynereim, fppexample
thogdBdtd38944 1THbld USZBOJI'{eOAS%@&g the BN 4doRisl ofMfalog or exendin

captopril. Fractional shoftening percentage is a
agopish oF Pealeg iscchrenisgally admministered-l ity. FIG 9(A-D) is a

9r aRhhdther &RbSHRBLAL

ventri cl eechanber si zeﬁa@th@E f%{/]\n?rﬁé@ﬁ ?Hc lélke%-#?ngesme heart
failpyedg maevidedyi The method ,gepenptlypoiprises admmmtq:ratg fore subject in need

th

thexteB? hﬂ%ﬁgu%ﬂ gﬁ% %&%8&‘?‘?% cﬁfixe-ffaEOg & e;?e%ﬁa &%tnis? B! ﬁ&g@i"fectwe
to treat obesity-related congestive heart failure. In one embodiment the GLP-1,

exendin or GLP-1 or exendin agonist or analog is any of the novel peptides disclosed
herein, for example those contained in Table 1. In one aspect, the GLP-1 agonist or

analog or exendin agonist or analog is chronically administered.
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10 ventricle chanber size is represented by |eft
ventricle end diastolic dinension (LVEDD) and |eft
woenrnswhe end systolic dinension (LVESD). Fl GCLO§20B)12499
is a graphical representation of the response of
exercise capacity and efficiency follow ng M -induced
CHF to treatnment with G.P-1, captopril, or
conmbi nation therapy wwth G.P-1 and captopril. 15 FIG
11 (A-B) is a graphical representation of the response
of exercise capacity-to-peak |lactate ratio, and
baseline plasma | actate, following M-induced CHF to
treatment with GLP-1, captopril, or conbination
therapy with GLP-I and captopril. FIG 12(A-B) is a
at. response of cardiac
B@%ﬁ%%ﬁﬁwﬁgﬁ i Me follow ng M-induced
CHF to treatnent WI t h exendi n agoni sts 20 DETAI LED

nol ecul or oni s§ s, and
FIG P53 1 RopRBosl Rt s RUAT ORapoEPRss® oF blsgdBlagase leves to
intaperitdnedl ofFedtivar e0fexehdial HghdIgs.t hPbfntsl %bfé@édtvﬁl%a@rlg standard
actlve fragments, 25 provided herein are useful 1n
deiati®R- of their phar macol ogi cal properties. Particul ar

FIGLBYALOyDiseg Wrashiodl RpRBémthfor? 3¢ tRY %é}ﬂ)ﬁsé r&?rc%ﬁflac ?ﬂgtolic and

exendi n nol ecul es or %onl sts and anal ogs thereo
systfligiinetionTidiosving myoeardial ynfazetion MD-drdusré wdigestinatheryt failure

(CHF) tA8hit ﬁeé“tﬁ%np%lﬁrﬁtf at &da.lméx?lﬁﬁh \Qg#)%ﬁg{ nﬂ’lgsata_&f peak of

assays descri bed bel ow. For exa ¢ts o
earlyf (@x%wm(ﬂ) g wevesodiE/Ah aattugsnct hedt atoifal onlugleu@oS€) represent

carlRWESiAdili A0 RAUG nﬁgc\.ﬁﬁog et ctlo%n&Lk\?]%%) Jegiesents cardiac

identified, evaluate or screened
&$ﬁéwﬁbdgﬂndescrlbed in the exanples bel ow, or other

FIGT%(ROEZ?@%]J@I %f:ﬂgeas 1(13::21 %PF brlﬁgqol%lée t@fgq douRke chamber size

ast

folwm -5dayd Céﬁ’o V@gﬂﬁ?d fr3fbht P@E{ GiZ’ODUr Qalxzé)&admoagomst

Leig 1vef1fnt:']]_f: c]_ﬁmgery §12€ ASyTP rewnt%b)_[ liﬂquqtm/@)a e@thﬁ,qtq)_l@ d}mensmn
(LVEDM) Whdial @rdiritielend s}stdlid dimension (LVESD).

FIG. 4(A~C) is a graphical representation of the response of fasting plasma insulin and
glucose levels and insulin resistance following MI-induced CHF to chronic treatment
with GLP-1 or an exendin agonist. Homeostasis Model Assessment (HOMA) is a
major index for insulin resistance.

FIG. 5(A-C) is a graphical representation of the response of exercise capacity and
efficiency following MI-induced CHF to chronic treatment with GLP-1 or an exendin
agonist. ‘

FIG. 6(A-C) is a graphical representation of the response of exercise capacity-to-peak
lactate ratio, and baseline plasma lactate, following Ml-induced CHF to chronic
treatment with GLP-1 or an exendin agonist.

FIG. 7(A-B) is a graphical representation of the response of diastolic function
following MI-induced CHF to treatment with GLP-1, captopril, or combination therapy
with GLP-1 and captopril. E/A ratio is a measure of cardiac diastolic function.

FIG. 8(A-B) is a graphical representation of the response of cardiac contractility
following Ml-induced CHF to treatment with GLP-1, captopril, or combination therapy
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FIGHQ(A—%) is a graphical representation of the response of left ventricle chamber size
following MI-induced CHF to treatment with GLP-1, captopril, or combination therapy
with GLP-1, captopril, or combination therapy with GLP-1 and captopril. Left
ventricle chamber size is represented by left ventricle end diastolic dimension
(LVEDD) and left ventricle end systolic dimension (LVESD).

FIG. 10(A-B) is a graphical representation of the response of exercise capacity and
efficiency following MlI-induced CHF to treatment with GLP-1, captopril, or
combination therapy with GLP-1 and captopril.

FIG. 11(A-B) is a graphical representation of the response of exercise capacity-to-peak
lactate ratio, and baseline plasma lactate, following MI-induced CHF to treatment with
GLP-1, captopril, or combination therapy with GLP-1 and captopril.

FIG. 12(A-B) is a graphical representation of the response of cardiac function and

insulin resistance following MI-induced CHF to treatment with exendin agonists.

DETATLED DESCRIPTION

The GLP-1 molecules or agonists and analogs thereof, and exendin molecules
or agonists and analogs thereof, including their derivatives and active fragments,
provided herein are useful in view of their pharmacological properties.  Particular
GLP-1 molecules or agonists and analogs thereof, and exendin molecules or agontsts
and analogs thereof are shown in Table 1. Activity as GLP-1 or exendin analogs or
agonists can be indicated by activity in the assays described below. For example,
effects of GLP-1 or exendin 1 agonists or analogs thereof on glucose lowering and
reducing food intake can be identified, evaluated, or screened for, using the methods
described in the examples below, or other methods known in the art. In Table 1, the
double asterisks “**” indicate testing using GLP-1 CYCLASE(6-23).
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INTARE &bty
60min

GLU
AUC240
@2nmol /kg

GLP/GIP/C | LOWERING

CYCLASE
T {RIN)
4.5045

EC,,
(nM)

RBA GLP
(RIN) IC,,
(nr1)
0.56

SEQUENCE {(amide or acid form as tested)
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SEQ
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PZATRS ten “anfifo héid Tyefer.to @tur®4nino afida, innadialf sainb acids, and
ol ) Ll B ey S o
ster@bMOMEME WANMSWINMGED afninddcify ifcludd dfarind(AlabrA)CargiinE{Arg or
R),%spzitzrlaginz (Asn or N), aspartic acid (Asp or D), cysteine (Cys or C), glutamine
(Gln or Q), glutamic acid (Glu or E), glycine (Gly or G), histidine (His or H),
isoleucine (Ille or I), leucine (Leu or L), Lysine (Lys or K), methionine (Met or M),
phenylalanine (Phe or F), proline (Pro or P), serine (Ser or S), threonine (Thr or T),
tryptophan (Trp or W), tyrosine (Tyr or Y) and valine (Val or V). Unnatural amino
acids include, but are not limited to azetidinecarboxylic acid, 2-aminoadipic acid, 3-
aminoadipic acid, beta-alanine, aminopropionic acid, 2-aminobutyric acid, 4-
aminobutyric acid, 6-aminocaproic acid, 2-amincheptanoic acid, 2-aminoisobutyric
acid, 3-aminoisbutyric acid, 2-aminopimelic acid, tertiary-butylglycine, 2,4-
diaminoisobutyric acid, desmosine, 2,2'-diaminopimelic acid, 2,3-diaminopropionic
acid, N-ethylglycine, N-ethylasparagine, homoproline, hydroxylysine, allo-
hydroxylysine, 3-hydroxyproline, 4-hydroxyproline, isodesmosine, allo-isoleucine, N-
methylalanine, N-methylglycine, N-methylisoleucine, N-methylpentylglycine. N-
methylvaline, naphthalanine, norvaline, norleucine, octylglycine, ornithine,
pentylglycine, pipecolic acid and thioproline. Amino acid analogs include the natural
and unnatural amino acids which are chemically blocked, reversibly or irreversibly, or
modified on their N-termninal amino group or their side-chain groups, as for example,
methionine  sulfoxide, methionine sulfone, S-(carboxymethyl)-cysteine, S-
(carboxymethyl)-cysteine sulfoxide and S-(carboxymethyl)-cysteine sulfone.

The term “amino acid analog” refers to an amino acid where either the C-
terminal carboxy group, the N-terminal amino group or side-chain functional group has
been chemically modified to another functional group. For example, aspartic acid-
(beta-methyl ester) is an amino acid analog of aspartic acid. N-ethylglycine is an amino

acid analog of glycine; or alanine carboxamide is an amino acid analog of alanine.
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“Alkyl” as used herein means a straight or branched aliphatic hydrocarbon
group. Non limiting examples of substituents are straight or branched alkyl such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, hexyl, and alkenyl,
hydroxyl, alkoxy, amino, halo.

The term “lower” referred to herein in connection with organic radicals such as
alkyl groups defines such groups with up to and including about 6, up to and including
4 or one or two carbon atoms. ‘Such groups may be straight chain or branched chain.

“Pharmaceutically acceptable salt” includes salts of the compounds described
herein derived from the combination of such compounds and an organic or inorganic
acid. In practice the use of the salt form amounts to use of the base form. The
compounds are useful in both free base and salt form.

In addition, the following abbreviations stand for the following:

“CAN” or “CH;CN” refers to acetonitrile.

“Ado” refers to 8-amino 3,6 dioxaoctanoic acid.

“Boc”, “tBoc™ or “Tboc” refers to t-butoxy carbonyl.

“DCC” refers to N,N'-dicyclohexylcarbodiimide.

“D(OMe)” or “Asp(OMe)” refers to the O *-methyl ester of aspartate.
“Fmoc” refers to fluorenylmethoxycarbonyl.

“HBTU” refers to 2-(1H-benzotriazol-1-yl)-1,1,3,3,-tetramethyluronium
hexaflurophosphate.

“HOBt” refers to 1-hydroxybenzotriazole monohydrate.

“homoP” or “hPro” refers to homoproline.

“MeAla” or “Nime” refers to N-methylalanine.

“naph” refers to naphthylalanine.

“pG” or “pGly” refers to pentylglycine.

“tBuG” refers to tertiary-butylglycine.

“ThioP” or “‘tPro” refers to thioproline.

“3Hyp” refers to 3-hydroxyproline.

“4Hyp” refers to 4-hydroxyproline.

“NAG” refers to N-alkylglycine.

“NAPG” refers to N-alkylpentylglycine.
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subgtitherts X Gn@p8 of polymer conjugation is linkage or attachment of polyamino
acids (e.g., poly-his, poly-arg, poly-lys, etc.) and/or fatty acid chains of various lengths
to the N- or C-terminus or amino acid residue side chains of an exendin or GLP-1
analog. Small molecule substituents include short alkyls and constrained aikyls (e.g.,
branched, cyclic, fused, adamantyl), and aromatic groups.

Agonist refers to a molecule that has an affinity for a receptor associated with
the reference molecule and stimulates at least one activity associated with the reference
molecule binding to that receptor. For example, and without limitation, a GLP-1
agonist binds to a receptor that also binds GLP-1 and as a result of the agonist binding
stimulates at least one activity associated with the binding of GLP-1 to the same
receptor.

GLP-1 molecules or agonists and analogs thereof, and exendin molecules or
agonists and analogs thereof may be coupled to polyethylene glycol (PEG) by one of
several strategies. See, Int. J. Hematology, 68:1 (1998); Bioconjugate Chem., 6:150
(1995); and Crit. Rev. Therap. Drug Carrier Sys., 9:249 (1992) all of which are
incorporated herein by reference in their entirety. Those skilled in the art, therefore,
will be able to utilize such well-known techniques for linking one or more polyethylene
glycol polymers to the exendins and exendin agonists or analogs, or GLP-1 and GLP-1
agonists or analogs, described herein. Suitable polyethylene glycol polymers typically

~ are commercially available or may be made by techniques well know to those skilled in

the art. The polyethylene glycol polymers preferably have molecular weights between
500 and 20,000 and may be branched or straight chain polymers. In other
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embodiments, the GLP-1 molecules or agonists or analogs thereof, and exendin
molecules or agonists or analogs thereof are modified by the addition of polyamide
chains of precise lengths as described in U.S. Patent No. 6,552,167 which is
incorporated by reference in its entirety. In yet other embodiments, the GLP-1
molecules or agonists or analogs thereof, and exendin molecules or agonists or analogs
thereof are modified by the addition of alkylPEG moieties as described in U.S. Patent
Nos. 5,359,030 and 5,681,811 and which are incorporated by reference in its entirety.

The attachment of a PEG on an intact peptide or protein can be accomplished by
coupling to amino, carboxyl or thiol groups. These groups will typically be the N and
C termini and on the side chains of such naturally occurring amino acids as lysine,
aspartic acid, glutamic acid and cysteine. Since the compounds of the present
disclosure can be prepared by solid phase peptide chemistry techniques, a variety of
moieties containing diamino and dicarboxylic groups with orthogonal protecting groups
can be introduced for conjugation to PEG.

The present disclosuré also provides for conjugation of a GLP-1 molecule or
agonist or analog thereof, or exendin molecule or agonist or analog thereof, to one or
more polymers other than polyethylene glycol which can regulate kidney clearance in a
manner similar to polyethylene glycol. Examples of such polymers include albumin and
gelatin. See, Gombotz and Pettit, Bioconjugate Chem., 6:332-351, 1995, which is
incorporated herein by reference in its entirety. In one aspect, conjugates to
immunoglobulins are encompassed within the scope of the invention, , e.g., monoclonal
antibody, catalytic antibody such as aldolase catalytic antibody human MAb 38C2, or
their fragments, e.g. Fe. Polfyrners and methods can be found for example in United
States Published Application US20030175921A1 and publication W02002/046227,
which are incorporated by reference in their entirety.

One embodiment relates to exendin and GLP-1 analogs comprising one or more
substitutions with a modified amino acid comprising a C;-Cyg alkyl side chain, which,
in an embodiment is an octyl chain. In one embodiment, the aminb acid that is
modified with an octyl chain is a glycine. In another embodiment, a leucine residue is
replaced by an octylglycine residue. In another embodiment, an alanine residue is

replaced by an octylglycine residue. Without being limited by theory, it is believed that
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anadgOby Ghe Midhey! ©l hdd Kdeh reported that GLP-1 analogs having octyglycine
substitutions at certain positions may possess an extended duration of action. See, e.g.,
WO 2005/066207.

In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof of the present disclosure comprises an
alkylglycine comprising a Cs.g straight or branched alkyl side chain, or a cycloalkyl
group. In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof comprises an alkylglycine comprising a Ce.g
straight or branched alkyl side chain. In another embodiment, a GLP-1 molecule or
agonist or analog thereof, or exendin molecule or agonist or analog thereof comprises
an octylglycine comprising a Cg straight alkyl side chain.

In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof of the present disclosure comprises an
octylglycine at position 14. In one embodiment is provided a polypeptide comprising
the amino acid sequence
HGEGTFTSDLSKQ[OctG]EEEAVRLFIEWLKQGGPSSGAPPPS (SEQ ID NO: 100)
or its amide form.

In other embodiments, a GLP-1 molecule or agonist or analog thereof, or
exendin molecule or agonist or analog thereof comprises an octylglycine at position 29,
30, 34, or 35.

Compounds such as the GLP-1 molecules or agonists and analogs thereof, and
exendin molecules or agonists and analogs thereof described herein may be prepared
using standard solid-phase peptide synthesis techniques, for example, an automated or
semiautomated peptide synthesizer. Typically, using such techniques, an o-N-
carbamoyl protected amino acid and an amino acid attached to the growing peptide
chain on a resin are coupled at room temperature in an inert solvent such as
dimethylformamide, N-methylpyrrolidinone or methylene chloride in the presence of

coupling agents such as dicyclohexylcarbodiimide and 1-hydroxybenzotriazole in the
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presence of a base such as diisopropylethylamine. The a-N-carbamoyl protecting
group is removed from the resulting peptide-resin using a reagent such as

trifluoroacetic acid or piperidine, and the coupling reaction repeated with the next

. desired N-protected amino acid to be added to the peptide chain. Suitable N-protecting

groups are well known in the art, with t-butyloxycarbonyl (tBoc) and
fluorenylmethoxycarbonyl (Fmoc) being typically used.

The solvents, amino acid derivatives and 4-methylbenzhydryl-amine resin used
in the peptide synthesizer may be purchased from Applied Biosystems Inc. (Foster
City, Calif.). The following side-chain protected amino acids may be purchased from
Applied Biosystems, Inc.: Boc-Arg(Mts), Fmoc-Arg(Pmc), Boc-Thr(Bzl), Fmoc-Thr(t-
Bu), Boc-Ser(Bzl), Fmoc-Ser(t-Bu), Boc-Tyr(BrZ), Fmoc-Tyr(t-Bu), Boc-Lys(CI-Z),
Fmoc-Lys(Boc), Boc-Glu(Bzl), Fmoc-Glu(t-Bu), Fmoc-His(Trt), Fmoc-Asn(Trt), and
Fmoc-GIn(Trt). Boc-His(BOM) may be purchased from Applied Biosystems, Inc. or
Bachem Inc. (Torrance, Calif)). Anisole, dimethylsulfide, phenol, ethanedithiol, and
thioanisole may be obtained from Aldrich Chemical Company (Milwaukee, Wis.). Air
Products and Chemicals (Allentown, Pa.) supplies HF. Ethyl ether, acetic acid and
methanol may be purchased from Fisher Scientific (Pittsburgh, Pa.).

Solid phase peptide synthesis may be carried out with an automatic peptide
synthesizer (Model 430A, Applied Biosystems Inc., Foster City. Calif) using the
NMP/HOBt (Option 1) system and tBoc or Fmoc chemistry (see, Applied Biosystems
User’s Manual for the ABI 430A Peptide Synthesizer, Version 1.3B Jul. 1, 1988,
section 6, pp. 49-70, Applied Biosystems, Inc., Foster City, Calif)) with capping. Boc-
peptide-resins may be cleaved with HF (-5°C. to 0°C., 1 hour). The peptide may be
extracted from the resin with alternating water and acetic acid, and the filtrates
lyophilized. The Fmoc-peptide resins may be cleaved according to standard methods
(Introduction to Cleavage Techniques, Applied Biosystems, Inc., 1990, pp. 6-12).
Peptides may be also be assembled using an Advanced Chem Tech Synthesizer (Model
MPS 350, Louisville. Ky.).

Peptides may be purified by RP-HPLC (preparative and analytical) using a
Waters Delta Prep 3000 system. A C4, C8 or C18 preparative column (104, 2.2x25 cm;
Vydac, Hesperia, Calif.) may be used to isolate peptides, and purity may be determined
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derivatives are functional variants of an exendin or to GLP-1 having similar amino acid
sequence and retaining, to some extent, the receptor binding, glucose lowering or other
activities of the related exendin or GLP-1 or agonists thereto. By a functional variant is
meant the derivative has an activity that can be substituted for one or more activities of
a particular exendin or GLP-1 or an agonist thereto. In one embodiment, functional
variants retain all of the activities of a particular exendin or GLP-1 or an agonist
thereto, however, the functional variant may have an activity that, when measured

quantitatively, is stronger or weaker, as measured in functional assays, for example,
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Analysis Primer, Gribskov and Devereux, eds., Stockton Press, New York 1991; and
Carillo and Lipman, SIAM J. Applied Math, 43:1073 1988.

Publicly available computer programs which can be used to determine sequence
similarity or identity between two sequences include, but are not limited to, GCG; a
suite of five BLAST programs, three designed for nucleotide sequences queries
(BLASTN, BLASTX, and TBLASTX) and two designed for protein sequence queries
(BLASTP and TBLASTN). The BLASTX program is publicly available from NCBI
and other sources, e.g., BLAST Manual, Altschul et al.,, NCBI NLM NIH, Bethesda,
MD 20894; Altschul ef al., J. Mol. Biol. 215:403-410 (1990). The well-known Smith
Waterman algorithm can also be used to determine identity.

Parameters for polypeptide sequence comparison typically include the
following: Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-453 (1970);
Comparison matrix: BLOSSUMG62 from Hentikoff and Hentikoff, Proc. Natl. Acad.
Sci. USA 89:10915-10919 (1992); Gap Penalty: 12; Gap Length Penalty: 4. A program
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“gdpi”’ mrbMomﬁ@SPverswag@rﬂ st binds to a receptor that

I f
gi ﬁ a d@tlye‘fpfhat é‘&ﬂlaﬁ%‘a G{Orr%§a5|111 tsm% &Qe&qt‘}g@ﬂf 6L meas%ired using

es east one activity associ at
teclrﬂﬁhbest @@cﬁbétﬂh&i@noﬂ)éﬁylaﬁwest include nsrahﬁcatmwpmmg d;lﬁmg or after

Iecule and nal ogs. ther e
i o g BT Yo PHORYON L A SN S0 RGPS gy tation
prd@@ol?@d‘) lﬁleﬁdage@ lﬁmhg@tcgﬁhaﬁmbgﬂy Gﬂéleéﬂ&%ehx}brmgrgofecule or other
several strategies ee, |nt 1
ligand@gy 1 e@ﬂé@bﬁﬂﬂgéﬁ@u c&f’e«nﬁmée'%éqe?[g%gg@y%%@d Crit.
ReV.peighiddy dahUBeCarbdiied Sising Ytaddfrd 1812 cal |tedl’1§11ques and

whi ch are incorporated herein by reference in th
recombinant ypucteisoased mielqculeterhpigpgs. d\ﬂ?dlﬁﬁh%?@f%raespeeléﬁ%qlwpepﬁde

mﬁtglebilaleﬁbérgteu% ltl'n%ﬁéﬁ ugb d\ﬁ%hﬂed klﬂﬁéﬂgeﬁe%fsh&ﬂcﬂ H$hd Q&id substitution
i ng one’ or pol yet hyl ene “gl ycol polynmers to
dutihg sehiémasessyatiesisxeniab begansidental gpchapnttagagh mutatiops n hosts

whér}g %{}D é ?%Q{vﬁ%gt?deor P%w ?gées ﬁ%ﬁﬁﬁﬂ%)ﬂ%Mirv% '8an be obtained

ene gl pol ymers typi cal are
usmgnstandaréil teghnégres | sioh easothose ydeber treddin Symbmﬂknleéiués Molecular

to rt. The
Cl%’f"?e{fﬁl%lvgéﬁl e gg}F %/rggli EA%OInLtg PI%SS Qfé erably have nol ecul ar
wei dhtag elnﬁiodﬁnent,%Gmel amdie@ma @0zoaist orranal dethoreaf otpychave a

tersgign SF 2 i 29 A 5T, BOSIES 555, 5B, 1,38 30,26, ¥R 42, 43, 44, or 45
amino acid residues. In an embodiment, an exendin molecule or agonist or analog
thereof may have a length of 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, or 45 amino acid residues. Accordingly, exendin
analogs or their active fragments can have, for example, amino acids 1-27, 1-28, 1-29
or 1-30 (in which the 9 amino acid C-terminal “tail” found in exendin-4 is absent). For
example, polypeptides useful in thé compositions and methods herein can comprise the
1-30 fragment of compound 4016: HGDGTFTSDLSKQMEEEAVRLFIEWLKNGG or

its amide form compound 4016(1-30)-NH2. In an embodiment, the nine amino acid C-
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5 enbodi nents, the GLP-1 nol ecul es or agonists or

anal ogs thereof, and exendin nol ecul es or agonists or
war@lag®4t hereof are nodified by the addition BET/US2007/012499

pol yam de chains of precise |lengths as described in

U S. Patent No. 6,552,167 which is incorporated by

reference in its entirety. In yet other enbodi nents,

the G.P-1 nol ecul es or agonists or anal ogs thereof,

and exendi n nol ecul es or agonists or anal ogs to

t hereof are nodified by the addition of alkyl PEG

noi eties as described in U S. Patent Nos. 5,359,030

and 5,681,811 and which are incorporated by reference

inits entirety. The attachment of a PEG on an intact

pepti de or protein can_be acco |sh couplin
termpiprkigil ig HHBeASH: SBhstifped pr deriybic ﬂﬁ oV pritide”

soldviRiycal |y be the N and C tern1n| and on the S|de
chai'ns of such paturally occurring am no acids as !
| yshmet angthepephediment i GLP | mekaeple agontst B Seysteahmolecule
which Wifiad g? aGM%’Q@LPfl 1REptBE, EaRNnaY 5F kARNES-edM & manner

prepared by solid phase pepti'de chem stry techni ques,
knogvn/iarthetast. of noi eti es contai ni ng di ami no and

di Cﬁjbgr%%%xj &aucegﬁét Whd DsPbf Wllnlﬂﬁﬂ&% Gb | d2Bre9$O8PSliminate

can bein or conjugation to PEG The present
the dhativetion ef alGP-p mmieads of agonignjragaloigdherest, gr exgndin molecule

or ﬁﬁf”g‘gﬁ: g gnﬁal% gt}f]lgggp li$ talg’g A a{eﬁer P RS 1%1%“@%5 can be

or anal og O one or
adrii@listered Salodder it hambpmtmethyhme}lg? ycmblewlmeorbr mmst or analog

ul ate kj dne earance. in a nner
thefsily o it eg s o “ERapP e tipE BIRTOR, g misPL it eprigmptated
thaBh&urg Gmnpl moldubdsior. exSﬂcﬁn olRbaig nﬁiycbeF‘mbtelaked by the inhibition
Bi oconj 6; 332-351, 1 ichis

Ch
of PREGNpoHRREPTHEF BIPR 1, 4 drop @riodhe AHIEY acken s jnelyd, by way

of PBR-1ASRRE! exabN, UBRY AR pYRoBRAInkEMeRaB)@bisbyfifioRie 3-carboxamide
enconpassed wi'thin the scope of the |nventjon,

derintiyes.ondoringindi gl @mléfFSyt @éaramtv%wn%m%?daénhlbﬁors and
gly? |0l AReu 4R q}xﬁﬂ)it&sanfééo@gy TR 38641, Bioor hMeEi Chem.

ragnents, e.g I%?ers and mef hods can be found

Ledtor14é3<?érré05_3 |6ﬁ6U|62QOém rah@stlm sresplery REE ' aghibitors include
Vahn D024 ﬁg%ﬁg% PYPLi cali-0 %99@’5@4‘%?@] 97()/%L 6874-6879

ncorpo teference |n their entireét
(201)@@), etﬂbkedcmerthlazelhcaﬂes(PtdﬁrmnEl A.ared @mmbaﬁal 8¢is 1253-1258

TN oI, e o BT 57 109
DanEC ghhlblit(frs amlmhbg)ldetnpmolachn@rmmbkqtd)azchémns have e discussed in
A PeS Dur G4 PHeEr HeanGhite: LRlmbiPRerte 1> o8 (2004).
Exbﬁip@égﬁ DlBﬁlIg’lr?ﬁhibStorg ﬁﬁﬂaﬁléeid)r E)lye aBreg?: inchgleythoseedisclosed in U.S.
e STt s BTG RO Motk 001 31y oo,

6,995M g3e5hd8,065280Y Métkorkdin Ral éﬁé{gﬁaj(ﬁﬁt havé&edproposed to reduce
2007/ 139941 PCT/ US2007/ 012499 5 i ncorporati o of on

DRE IWopetiviltyt il vierai(Kenhardy EXbe € vhe Biogher iBigpigp. Bps. Commun.,
32@{1?]92997 RE6NBPSLitherRe $E6pdrRe iRl AksBitd SptiRiAtion of a proline-

Iciently to circul ating plasna:Brotelns Agai n not
derived homophenylalanine 3 to produce a potent DPP IV inhibitor. See Edmondson,

S.D., et al., Bioorg. Med. Chem. Lett., 14(20). 5151-5155 (2004).
The compounds described herein may form salts with various inorganic and
organic acids and bases. Such salts include salts prepared with organic and inorganic

acids, for example, HCIl, HBr, H>SO4, H3PO,, trifluoroacetic acid, acetic acid, formic
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limted by theory, incorporation of one or nore octyl
chai ns may sl ow cl earance of the analog by the
whenay941it has been reported that G.P-1 anal oPGST/HS2007IQ12499
octyglycine substitutions at certain positions may
possess an extended duration of action. See, e.g., 10
WO 2005/ 066207. I n one enbodi nent, a GP-I nolecule or
agoni st or anal og thereof, or exendin nolecule or
agoni st or anal og thereof of the present disclosure
conprises an al kyl glycine conprising a C5_9 straight
or branched al kyl side chain, or a cycloal kyl group.
In one enbodi nent, a G.P-1 nol ecul e or agoni st or
anal og thereof, or exendin 15 nDIecuIe or agoni st or

_anal eof aSi r'ses al k J c i N &
acidggngt ggqsp&{) nes ackﬁ e el aal%ﬁdmf.{n’?elrﬁ alid and
camﬁﬂ&tsﬂl%nl@ mdl Smfét rep”ar@_%ﬂh baiﬁdesﬁmuhﬂe ammagjomi sits,calkali metal

anal og thereof, or exendin npé@ or agoni.st or

saltsy e FgdIu: RBG POLASHINM sals, alkali |S§}t§rc‘? HreCUgHPY i1 mgegesivm
saltsc}%ﬁﬁtz'iﬁ"d fﬁgfs af ey balR I HEy 68 Fbined By 0BSveRNBAMI HBdls, adfiby reacting

cul e or agoni st or anal og thereof, or h
the dyesnattid orbaseoferens ef dhe ZERMICE VIR IRaPH gR9TRFRBYales of the

app}o %a%.r @a%g'b& AL 2 §6‘1Rf§ntc&'m5&1§§§n9ﬂ'hl&%¥|sgl|t Y€ id36luBle, or in a

n one enbodi nent is provided
solmt Ppepias deaten whichs i ghent Frmeirednin Xague §‘éd’t¥eﬁ§"éze -drying or by

€XC glGI-{%I; % IOI%I%q g:éxg gw%&% m§§%ﬁﬁ§ 1&%&1@e resin.

s am I'n ot her enbodi nents,
a 3R 1c1mniee1c Ldomp@Slt@gs neat adso hral fogmulatade ofs, phprmaceutically

| ecul 3290008 2.2
acc%pg%tgﬁsglé{;r? N 8%15)/@1% tilc%i s%iécg')a dg% S&?’k@gxgﬁl Fe%g Pgarmaceutlcally
acceftableGaRO RIS nSoR It @lts hhthe@oRedntrabibaat Ménclnﬁlem gmad;mgustered
and anal ogs. t here e n, nol ec
Th isaRe e PP L At SRRt Al by pitering the
phy@fcﬁpﬁlﬁ&ﬁiicaﬁoc}%‘ihd@@lﬁffcﬁp@ﬁr dhesobmﬁp@:hase pﬁﬂiolude preventing the
synt esl s techni ques or ex
comaapiti, G SEPTGRRI QBYSOIEIRLFHEr. RypIEst op WSefuf pierations in
ph}%yc:%h ﬂrg}gé}ﬂbg Liﬁéludé”lo@’eﬁ'ﬁ CBE PRBRg ?Bﬁﬁe’@t eAtilaEien &ansmucosal

an am no aci d tached to growi ng pepti
admmmtlon aadriastensiag dhe éalybduy 4o frobtate é%ési@trmt@mﬁ %fnhlgher

i n I ch as dinethyl f ormam de,
conﬁ-el%%th p?)\t;r?é%?rﬁgl none or methylene chloride in the
pr eﬁhmcerﬁh@&ycmmpiah@ a@@ntr@llsiﬁcwlésaddltlon salts such as those

o LA AT e S B e

sucdidaas e smlhteas rdethsmqsulﬁpx}dt@t hyﬂhamswﬁona’he benzenesulfonate, p-

no |n
tOIPEé'?ﬁ‘(fi? ﬁ:&ﬁ][o}pm §u fa naq% Sm?(?] g{xa'} eaﬁﬁ@a%gutacraﬂ?a%b%table salts
carl bé fobtiiedafioin acidc mabhoas mquashloknm acldanuﬂfmme agidupldsphoric acid,

reaction repeated with the next. des p e
sulfgmigo agidi AGPHC paCidy FLHCt BN daisHa° Hie caﬁ‘aa‘%tw. 5‘%&1 %ﬁ?’é‘c acid,
mehRealfmld M@id, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic

acid, cyclohexylsulfamic acid, and quinic acid. Such salts may be prepared by, for
example, reacting the free acid or base forms of the product with one or more
equivalents of the appropriate base or acid in a solvent or medium in which the salt is
insoluble, or in a solvent such as water which is then removed in vacuo or by freeze-
drying or by exchanging the ions of an existing salt for another ion on a suitable ion

exchange resin.
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groups are well known in the art, with
t - but yl oxycar bonyl (tBoc) and 10

wo basonsgyi net hoxycar bonyl (Fnoc) being typi cal PET/USEA7/012499
The solvents, am no acid derivatives and
4- et hyl benzhydryl -am ne resin used in the peptide
synt hesi zer may be purchased from Applied Bi osystens
Inc. (Foster City, Calif.). The foll ow ng side-chain
protected am no aci ds nay be purchased from Applied
Bi osystens, Inc.: Boc-Arg(Ms), Fnoc-Arg(Pnt),
Boc- Thr (Bzl ), Fnoc-Thr(t 15 Bu), Boc-Ser(Bzl),
Frmoc- Ser (t-Bu), Boc-Tyr(Brz), Fnoc-Tyr(t-Bu),
Boc-Lys(d -2), Fnoc-Lys(Boc), Boc-d u(Bzl),

Froc; (3 u(t-Bu), Fnoc- H s(Trt). c-Asn(Trt), and )
Fro ek 5 <ompERRRS pEtgcHbs Bereptit Mt i ramide form, i
shéyifl be dipBeetited @l bbC thedlacidBasd &ihildd CforknS0bf 9EE molecule is
Cal i 5 : %‘? Ani sol e, dinethyl sul fide, phenol,
co thiol, and thioanisole may be obtained from
Al drivehcdshisdtind®|deSSHMAYer b ArSAIERE in Widw )of i
Products and Cher?i cal s (%\I lI en%@ﬁ’ﬁ%%uﬁp@%%amlo&ca
PreReRyes- & patticulasetheccomnaungds @ossess hetivily rragtsatyt whmsedgestive
hehst WIS NGhe Lohfitunfil Pl U i g h
épept i dg _syn?hesi_ S rrgﬁ/%g)% g%?%eé&%?}:%’ t)aﬁergg t4f’?\ﬁtﬂgerrgr? ig%nent of
dighstesirpilitusy inchdénig Eyp¢ Kook [T digbaes, Apphd @eatBicosysdisomlers which
4 | ] hng the N\VP/ Qption. .
el be oFREHED biabrs SPHiGH 1ot i) oo BVl gy fripreveition of
hyperglyreméardop Bel jsrer eigtidvhof by perensibh cariBfor 4860 Ard@epérit @F disorders

: | zer rsi-on.1.38 Jul . .1 88, . section §, .
WA VERL B8 endlted 1Rt FpRistatiph of seeiis $5eT By dféving andlor
sla@dhg fgastwict dmetzinel NThe Bompopad bflthd BfefiSorM)sobSossess activity as
a cllltg%/etg V\éc{uh .I0—|F g 5%,11@%3%80%{? 1 hour). _The peptide ma
BRUS 14,107 Leustion P st SHPRIESSiPR ef prRetitganththg treatment of
obagity.acetic acid, and the filtrates |yophilized. The
Frmgla%e%ti de resins may be cleaved according to, )
st andSr $ e RBESYE hepHt taduisc tnesnst &t ane gardiac function that

rendRed MR BeBS undfBkd BhiBLRSHUS B@fﬁgzlxl eﬂé&f‘d outégtz t 'ri%%r v&ﬁglé&ercise, or

Pepti des may be al so be assenbl usi n vanc

to EHEHMPSCIPTRIRh EHEHACABHPYING dleg settimeSoBB@mal caidiad fillieg pressure. A
leflVentrichiaPEicd8Sn BBYt Ay -~ C_(preparatiye
e_angl aﬁal ytjleca usﬁlﬁgog%%t‘@r/s g%}s%? ég_fr"lrd é%a%%gg congesywe heart
failyye (laynwax afscongsirisonCin gjeptierp dmatiow of alsdutnd0% Plraent is normal).
P : ; i Cal i f be used to .

et 27 SOMestif pte Ui ERTLY Dol ol p BTN SPiSts o siems,
suclp @F / taclonea, POIELLIG2 60T Qs 488gues atigbstgon viath o&8rcide, Gontractile

i olum _(.5p,, 0.46x25 c dac). Splvents
dy%%ﬁ%%? %/\IB?'er al ﬁ8£t’é}ie&ef% ?ﬁ%ﬁéﬁg%ﬂ)‘\%'n‘g?g’ﬁ’éeg k’y well known
mqﬂ@dS\(ee;ee d.gt,5‘Qdmsessua Iryddnﬁaéndhﬁbﬂﬂfbr&fxe ﬁlan%gﬁﬂéxﬁ:ﬁﬁl&fonic heart

. » m ngd. t,0 )ren. ti colum at 15 mn..
fal%ﬁ?’no ’g'mj'g &5g’ﬁl 'ysééj’ziﬁgéfgbg'%e rlﬁg?}md’*oﬁlbﬂ‘ffé gy degat risk for
coigestve heprisfaiitenifaind ipdioRRabeaokis] ROYESES hadB¥dd B will be exposed
1o PYOgram Pept i des@&mg_yﬂfge hydrol yzed by vapor - phase

ati @ NYGES Fereouer (SPE8Cas "0 aptranycling ogibidins <3 hay or had
hyparteieiohy REherfid Keaek &B&ds¥ 7€ chR¥aANABLY, T8IROHS defect known to

increase the risk of heart failure, a family history of heart failure, myocardial

hypertrophy, hypertrophic cardiomyopathy, left ventricular systolic dysfunction,
coronary bypass surgery, diabetes, vascular disease, atherosclerosis, alcoholism,
periocarditis, a viral infection, gingivitis, or an eating disorder (e.g., anorexia nervosa

or bulimia), or is an alcoholic or cocaine addict.
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(Cohen, et al., The Pico Tag Method: A Manual of
Advanced Techni ques for Amno Acid Analysis, pp.
wQ@Q26032399M | | i pore Corporation, MI|ford, Mass. PAD8SIN7/012499
Fast atom bonbardnent anal ysis may be carried out by
M Scan, Incorporated (Wst Chester, Pa.). Mass
calibration may be perforned using cesiumi odide or
cesium 15 i odi de/glycerol. Plasnma desorption
ionization analysis using time of flight detection
may be carried out on an Applied Biosystens Bio-l1on 20
mass spectroneter. Electrospray nmass spectroscopy nay
be carried out on a VG Trio nmachi ne. Peptide conpounds

may al so be prepared using reconbi nant DNA techni ques,
usi ng nmet hods now known in the art. See

Sarihilscobesit”is BRSFRLAefned 3, bogy Taass setcdivir 3P foy Purposes
of %?52‘?‘2&9}0?’ %tagngiwbﬁ@{, GncIRAinBInERI VIR abbAG Masadbidndit1esh than 30,

) éﬁpllcatlon Publ i cati on 20050260701
whé inkert dxovislsde reince body wekghe s ingludgd én therssersof fRpese.

ref gr{ LG e anch 8@%1 th8 @&H@&Soqglgfp%seﬁ it16uRE, GREBLP-1 molecules

di sCl osure na e prepared art-known net hods. For
or &zoai e, anatugs iereet, onexcndin mglesiien or agondsis anhanaleg thawef, may

copnt.ai ni.ng .such amn ho _agi Lepa S
ve PR 160y P Ay P P R, e
biolaiely, a\Bilablg. to Ghesubjtdt, 361 Batil{tidSe!) celBxamrtitisne dn an effective
A P-1_agoni st.s, ,a s _or derivatives ' .
amgHe | Eof a0l CLER, moie bt ThosfEy g Phersogaryenendin
moMduld & ddogistet fodisgsdhaent, e, hreadministoknd kog sulgect via any central
' [ n.exendi n .o

d t] f . vari f
or pEriEhpaly Ry AV 14 S iPIOowma: (ot St HENER G il parenteral

trah&le@th A, B8nsrh@oRANBr flnRitary fdifes. BBQNePmBYdNEEMY administration is
gl ucose | oweri ng_ or other 30 activities og t.he, rel at eld 1
parsptarali A one cEboTiBtasinAdesoh amiptsyatiay ohsaid (Hh -4 aplecule or
agdiibt gxnta.néléé tH5R6E, drhexdald ¥dlibstte RR%gBRisB 6l |a‘11la.fo¥ ladof, is by
can be substituted for one or nore activities of a
penphearalc ($wbcuianesitsi 9T oint@venonsy radapinisaliet  thepastignlay foute of

g dj ti Vati.ant Setad | : ORI
oo SIRACL Sy IS Sk S S i i
selagedifistm thehgroep oonshstimg\aibuced endsah prineenary.vearl ixraogalar, rectal,

ang 3%1%(?%?%@#&}{@({&%@ Fm%p ik %3%31%cules or aécr)%iatsioﬁ analogs

S Stronger’ or weaker, as neas
théreol bt eraldimamdya]esf @ragoxtpbreanal@s tided)Eah H3o8idinistered to a

CT/ US2007/,012499 5 such _as those discl i . .
ool BiAHPary M linoF ORAT *UhPPURE MO G T UEr TR SCi Tt gfusine,
peYﬁﬁbih'gﬁ loﬁfaﬁ}éltoﬂl&ﬁ Igleara;bnmdiwﬂ.ﬁn QR0 %riof Diehandndtion T)ﬁ/t}m‘ appropriate

the rel ated exendin, P- or agonist,.or analo .
adpBpEdon FRANRLAS BN Tolc: oo SUEGE0 e rrudition (.2
dighedibr 888kdet)QodRardat&l) @6 sthad 6f tHen@inditivhi @13 sdis@ise lor disorder),

derivatives or anal ogs, have at |east abo &‘b‘ 50{%

the gefpinibel B AIbIEF A ORBOICIOTHSROEBBLIPO s Pt At
95% K&AUBRERIchIBY! kley thenbde difbiéRiahe’diex@ndibe @ftermittent or
GLP-1, or agonist or analog thereto. In saone

coptipariisnbethson aneacuteiprd/PoefOISdasEnta ong e hagdimeRfy administration
ottazg giIEL(l%p nfitdife 8Fh orﬁ%béxi A BFeofds! Sldn@tSmdlecule or agonist or

ons as conpared to the reference nolecule. In_
angldzetherofiad icophituenust Heotimiots drtedvenous or subcutaneous infusion, and
continuous transcutaneous infusion are exemplary embodiments of administration for
use in the methods disclosure. Subcutaneous infusions, both acute and chronic, are

particularly preferred embodiments of administration.
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variants have not nore than 5 am no acid

substitutions, deletions or additions. In one
weredodsent t he anal og, derivative or functi oneCT/US2007/012499

variant is any of the novel peptides 15 disclosed

herein, for exanple those contained in Table 1.

Sequence simlarity or identity can be readily

cal cul ated by known nethods i ncluding, but not

limted to, those described in Conputational Mblecular

Bi ol ogy, Lesk, ed., Oxford University Press, New York

1988; Bioconputing: Informatics and Genone Projects,

Smth, ed., Academ c Press, New York 1993; Conputer

Anal ysi s of 20 Sequence Data, Part |, Giffin and

Giffin, eds., Humana Press, MIJers y 1994

SecfleRBR %ﬁ’ﬁ?tysqns cxRendip| S GReRdIB; 25 OF GRalagi 1 é‘dm‘mStered

Q{g&i(ys eilxﬁi%a SRIMNE T MG tS abbsut/ Y mg of the exendin
sub S o§’ Deveregg eds., Stockton Pres New Yor b
or ex@adin aiedist opnilps iy AdminigaEed, pesidags- ) In Apot ?%?}“W‘H‘em about

30 rvéxl%gcr%o s 133 Bout” leﬂtgc by a2 1308 BhRr SRR Y ¢S hbdi BA02IFE the exendin

can be used t0 determ ne sequence 25 simlarity
or menddemgomgt dretatognist admivistrred ees dpsr |l still prethgr enpgdiment,

abolu#1 :}"gteglg%tggfaﬁxcﬁe} o>abdut 3 1{1’1 e?io%xeféx\éﬁdﬁl-&sgxé?fdﬁg LedHst or analog is

nuc sequences queri €s
adohiBisAGENpeBIABTX, and TBLASTX) and two designed for

pro |n se uenc res TP TBL _-TQ@nf istered
BLA Pt | ﬂ%ubl | clay avai | é’l}ﬁ?ﬁgﬁ‘ r(%m Tster®

sub@hfbﬂéo@dpjd bE Bftavendhsly, BhrASEmyie e labowdl ¥ sxidraprast toagbout 20 mg of
M NI H, .Bet hesda, 0894 t schu

GLY-T RBRLYE] Groni s 25 A3 PE S X0 g e FRSATT iy > pfperems

to MA@ 0B8R, D @86 3VD B0 @Jaﬁ@ tb abmadntgmfdemml morr@LP-1 agonist or

s o i Y DL S P SN microgram to about
@%Q{a&m e &g sgamst%p dnMYB $E M mihistédYell peldaak,

443 453 (197 arison matri x: BLOSSUMG2 fr&g £
HentASImfeﬁltlam’!i abwq, ktb«pf Liylomolegalg or gegpist 95 agg} ACOL, or

exgdlr:ll' Ogc;igaﬁg %iga gﬁ‘l%? %) anggg Vt%@xrzég%g/ 1%99 12 2B RisteROOLA an acute or

chifeGTd wsmoozm 6a2d wmrﬁstratmn inelpdésen @gertaﬁnmé@@tm for a period
ofqar a erg,tsldl :n albl oClaX’t \{ﬁé lo%zb,{p?_f%%) Mqﬁ/h fént RvES aRn acute

oup I son,
ad%ﬁﬁr&@@ﬁsdmgen“éfalyeémaats q:aachnnmmasonahatng indicdtedhby petnaallsmylt event

for_ end are the u aranet ef s f p
or eaEPTs SRL SrpalF ot @ Py RGBS oL icaR AT on cvolving
mﬁféﬁgtfi‘ﬂclﬁfa@a[%iﬁéﬂ dfing mtabdseaﬂgma f aldhdwismgtionfbefore, thanmg, and/or
Needl eman an vw . 8: 443:483 (19
aften a@qfﬁlétﬂl%ﬁ (ﬁ]ﬁ 1f1ﬁ: ){ﬁteﬂﬁflg/b by é 15&32?_ dﬁ' SO c%nstl{% %' eén _eZ(%)n’ple of an
aciRPadiginAtraMon. S8 aaitiohe BITHP-1R@bRcChle: orSagoABt lmsadalog thereof, or
herein, "percent identit i.s determ.ned, usi

cxanoempl BRI A ST S R, Y eR P e Fged deutely before,

| it 20D BFAAE RG€h 6@6?@1 -héRNsurged, bbxtbnary bypass,
du?l%gpﬂdgorr%ﬁr ar%ﬁ?r om GCSG;&@%& on 10.2. The abijity

of
mipmaaler invasivee cartizcet BIEEET¥on¥A %IPP\?F&Yy E’énc%glaﬁeé’éaf}?%l&ntatmn
Aﬁétjngtgvely, a GLP-1 molecule or agonist or analog thereof, or exendin molecule or

agonist or analog thereof, may also be administered acutely on the basis of congestive
heart failure following myocardial infarction or surgery.

Acute administration before, during, and/or after a particular event may begin at
any time before the happening of the event (e.g., such as surgery or transplant) and may

continue for any length of time, including for an extended period of time after the
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nodi fi cation occurring during or after translation,
wo oro7ax@apl e, by phosphoryl ati on, gl ycosyl ati oPCT/US2007/012499

crosslinking, acylation, proteolytic cleavage,

i nkage to an anti body nol ecul e, nmenbrane nol ecul e or

other |igand (see Ferguson et al., Annu. Rev.

Bi ochem , 57:285-320, 1988). Derivatives can be

produced using standard chem cal techni ques and 20

reconbi nant nucleic acid nol ecul e techni ques.

Modi fications to a specific polypeptide nay be

del i berate, as through site-directed nmutagenesis and

ami no acid substitution during solid-phase synthesis

or may be accidental such as throug@lnutatlons

oo 128 15 WHRTEHO BRI € ERELPIaISAEYAF SO/00HG IFBY BT figkth associated

with ftﬁé UdicRO dB{d Matati¥s SofCaD abteORirminlRftiol SaRTbé idengintd by a
techni ques such as those described in Sanbrook, et

clinggian invbEbtell e riskefGasHanBY OB dinipw] ifiepg) fsbpted to the event or

con'dﬂP)Q{: thgra\ﬁ ELbSSimeht 8L dul‘e{h(ﬁ’lnoteﬁﬁ%h{éeanﬁsﬁhgn]is 1 hour, 2

agoni st "or anal og hereof may have a
houre,mghQur@,fS qurs, @ hapgs, 1§houss] 24 Bpursz36 hgurs, tgfghmg@, orgz hours.
ié a fp-1° & analog thereof,
reS| uesc %flmlil&straﬁggo éllérrent la%mogegglﬁgﬁngé%rﬁsgcul aepaoorg ereot, or
exenddninstleaile amadgogist tdremahfg theeyedfafer thd prayehtiorf op(reatment of

coqg&ém%% hgér? fgééfesg;ns y3§6’w§é§?dna%i’8 ’wl%?e @?pg@%nlﬂ ’%rag?i%ﬂg event or

tra@idrt Ocaidittb @sdodineal wAthC oomkientivey heest efadine 1sai:taalnti§sd or Chronic
their actjv nent can have r
adrgwsﬁgatlfnzxpcﬁﬁe Ila}nlﬁ atiqqy o 631(,{’:1 W?)f% nPci I% a@oglr%? 5 analog
thef&fdoCet &idia ﬂﬁilecﬂé\bi' ag dﬁrﬂstrkﬂ‘ Arfal X ghegkof; fbrl #h mdsfiitd period of
For exanple pol ypept ). des,  useful in th itions
timerkn WREHRGHSOT e BIeRA] cpa# ispoRisionda copgestiye ?gﬁﬁs QF ogjthe basis
of § YRR P0G ditEADEAT RSN ESREAY B, ol doNbHaGhar isHon-transient
Its am de Torm conmpound 4016(1-30)-NH2. In an
maynhsoumidentified pe upaRenably o eliminption. SEhygs bsriension o1 ischemic
hegpgfsstya%tgg 04/ éigﬁgglole%ufeed'r geﬂl \A%&aéﬂalégsth%féé@%te%gndm molecule or

ted derivati ze can |n?rove pepti de
agoostuby Ianalybg tlhnrepét mayi dreh edmiissertidnehronicallgip-the methods of the

ecul e
dlSnR)Slélé:t 1|nvoa{ S GO 5 a{? é:%x?%or ecsgbr? H@ijt faﬂ—girg %gé%gle\ség lr)]lf Ete(gs‘ilbgg. q Chronic
admmlar@nmmﬁm GLPkhavelecule bh egcamﬁt orkdalog therebfier exendin molecule

enbadi nent of DPP | V.inhibi d ]
or GEOBF i Aatiel FerESH A ey ol bt Ay BGRERGY atso be
impieiied tin @iatrias ag rishelbemﬁls conditioan dAnthFI—bcmxtlecul@ I‘Ol‘ agonist or
oni, st anal oq. thereof is al so contenp ed |V
an%gﬁl the e(ﬂ%s oF a?#eagm MAIPGS 98 REPAT o %?loﬁnhlermf may also be
ad BB AR b1PA cWbdniic Bas{d iR-okdémb Qﬁédeﬁvem tragphdrtéd Mgaﬁli]@im@wduals
t hereof, or exendi n no| ecul |st or .ana

whonBFVegteceiNed @ Tt rnsplant, ) FaoRfuf & cpist or anlog

thé%é&' br BRERHN nESleQile BX s%gh& dminawgl 18 6rebB)s BemiriseRASERonically,
yfelmlbltlon V. Inh|b|tors of DPP IV are
adipieisiation ey cs?ratm%@ra@w.ls%aﬁh &k dimper cHowe verp ghiggie administration

often occurs for an extended period of time. For example, in an embodiment, chronic

administration continues for greater than 72 hours. In another embodiment, chronic
administration continues for 96 hours, 120 hours, 144 hours, 1 week, 2 weeks, 3 weeks,
4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, 12 weeks,

4 months, 5 months, 6 months, 9 months, 1 year, 2 years or longer.
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of non-limting exanple, 2-cyanopyrrolidines,

t et rahydr oi soqui nol i ne 3-carboxam de derivatives,
wo bavonsoyat ed cyclic am des, adamantyl gl yci ne- bBGBTS2007/012499

inhibitors, and glycinenitrile-based inhibitors. See

e.g., Fukushima, H., et al., Bioorg. Med. Chem 20

Lett., 14(22): 6053-6061 (2004). Non-limting

exenplary DPP IV inhibitors include

val i ne-pyrrolidide (Marguet, D., et at., Proc. Natl.

Acad. Sci. USA, 97(12): 6874-6879 (2000)), isoleucine

thi azolidi de (Pederson, R A., et al., D abetes, 47:

1253- 1258 (1998), and NVP-DPP728 (Bal kan, B., et al.

Di abetol ogia, 42(11): 1324-1331 (1999)). DPP TV

i nh roli and .

ot Sooaf PRPLAEAHE, AApEERRE R o GLPA nBibente or agonist or analog
theteDf earadmnén(lﬁehcalel o, agonjst et aahlog tiBireef, o phdent Chestive heart

Rllpf (30 b S BUTYBE 6 LB ent oREbiE-coRsOPRRDY o B diagmosis of

corﬂitﬁﬁis Qs ef] diseakk Gr disBaler) Mafkh faddl b, sbfact 6t 4idd oB @&gestlve heart
063,. 6,432,969, 6,172,081, 6,710,040, 6,869,947,

faﬂ%fﬁ@@%‘:%% fomergnRlesiPPact dingpeslt of mvasa itlogfareagn . In the

altehRatireDRBRINKRPIOH A alGLP- 2 dHSIBcul DBPat i Urian il thétedt ¥Pexendin
Kenhard J.M, et at., Biochem Biophys. Res

mOlSGRISOF, 380BESt 3T 4Rl theyoof( tpEEvent FengealvR éeaﬂ’e A@ihurg can occur

subfsélﬂeﬁﬁlro &%ﬁﬁéﬁé@o&%ﬁiﬂ%rﬁ@ﬁés@&a&ﬁ Vﬁﬂpé&ﬂgegﬁve IQé%H #4f36re.

Iggenylalamn roduce a potent” DPP
i nhiTBe teom, “cHiest FiamauRis ﬁeferssm@n anmunapfapammcgutmabagent used
to &BRMandeBiblate, BAVER) ‘or ddifdinart el
descri bed h%reln §n ornﬁéa ?? &?tﬁﬁ$%}?§ﬁ§8ﬁﬁg§p ﬁmﬂme(“
diserder), o tgarhibite iletsctablg theaspsiticSu @mx@ata(nsre |effcttu dﬂxese;ffmcan be

2D b e BB B g o L e oo

me@aueethlc: aechy, siay miscmoﬁ#idiﬂ) GO vrthBioR4 1 Th_erapeutlc effects include

0] 124 9 a nmet hanesul f oni ¢ aci d,
pre{GHRETRRIrY bR o darciee APt o5 R A T Gad Errgodefige, or both,
Theramﬂmar Sdctonise mehde Saddused &ﬁB&{fe'@lﬂWgEﬁeﬁﬁ%ﬁf’the left ventricle

et a salts

clu ium sal t aIk e
drunt e dBeEaeE ifrelaf dne dufoartuceapcn B Sgmptoms of a

subg‘éz& Céiitl &) dfoﬂﬁgd%ﬁﬁilél Min $@drbaked AAPadity ForS phisieal Tﬂ!?ivny prior to
salts may be forned @% conventi onal "neans,” as

brepiblestngsy’ The rredee stipefiver amayet far presubect wexllpflmdt upon the

subf¥ct’B HRBS WRlighDESe e&H& YRR Riu Egﬁd %Qte\%ﬁ BF ﬁfycjho%iﬁlon and the
ase_or acl n a sol vent or ne rumin

thefageyties oK Lgsrabingtion piathespevtisst sdetd Lot vilrainiswhtion | Effective

ambRE 5L Q%'sﬁué’tﬁﬁlu be RtelhfiRd o5 E‘%(\%tﬂ%or a%eﬁltanon that is

exchangl ng e 1ons an exl sting sa
Wlﬂlléirfhéﬁkla a@letl@mh@memhﬂechmamge resin. The claimed
co Iat
PRk PR 88630 oAb ALY BhiSk Bypor, g prgndin e o
agoathtl ot ianpaiog ah¢rs¢f ahtdbﬁ'ectwemni(mnesm be reetidaated mmally elther in cell
arnaceut i cal | tabh%hsalts are non-to

culthf PSR ¢ ke Dol CHMRP L FBR ar P oo modal. “An animal
modﬂr’mmy sise bedised lie dptegpiicahé Qpprﬁfmﬁﬁ @an&aitiasiofidinge and route of

f.aci tat t he r macol ggi y altering the
adnyigys i‘?‘ §H ‘g}rﬂa&warca’e #@ﬁ@ﬂsei tcbﬁs) Stermaing yagikdesey and routes
for WikhAstkatidnay etdang. the conposition fromexerting its

physi ol ogi cal effect. Exanples of useful alterations
i n_ Efficacy and toxicity may be determined by standard pharmaceutical procedures

in cell cultures or experimental animals, e.g., EDsp (the dose therapeutically effective in

50% of the population) and LDsg (the dose lethal to 50% of the population). The dose
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physi cal properties include |owering the nelting point
to facilitate transnmucosal 20 adm ni stration and
w0 p@rra3®ing the solubility to facilitate the PCT/US2007/012499
adm ni stration of higher concentrations of the drug.
Phar maceutical |y acceptable salts include acid
addition salts such as those containing sulfate,
hydrochl ori de, phosphate, sul fanate, acetate, citrate,
| actate, tartrate, succinate, oxal ate,
nmet hanesul f onat e, et hanesul fonate, benzenesul fonate, p
25 tol uenesul fonate, cycl ohexyl sul famate and qui nate.
Phar maceutical ly acceptable salts can be obtained
fromacids such as hydrochloric acid, sulfuric acid,
r is [ [
ratié %%59%9 {o 1%%&%%&3? t@%ﬁg&% élg &h@‘fﬁ%r%ﬁeu@% gldg)? B.ﬁd % can be
expressdiane she foid, LRaiEDsct Rhamsackitonil comploditions that exhibit large

benze ul f oni t.ol u oni ¢
herg A oy PLofeodo e SRR R BBl pseayp apa animal
studi&ymlaga har espdr sdfdeghuldting BQa@eampﬂ@sage efar:humgntﬂse fmdosage
ar base forns .of the g? one or F
confiiied, oS00 fTPREa o5, PEIG nad; gapge qof circulating

consaiu\aeiehs €{at (RS Ld&Mah TEDR With Tifge Sﬁhb tbﬁlcuynsnwbmge @fiay vary
a sol vent such as water mhlch is then renmoved

withja dhis repeasiepepdiagaron iy Agsage forn ewployfd fr?@smgylog e patient,
and@he AMtESf sdhintuaabh. for another ion on a suitable ion
exchange resin. 35 WD 2007/139941 PCT/ US2007/012499 5
Al tlrqugiembedinentpheragthadsalspinchids sgmirisaation of @hBil molecule
ééanﬂs t Qe AL t{RESH drtexeﬁﬁ‘xﬂ%%é@ﬁlea&p Eg&hétt Sld ahﬁl@g thereof, to
the acid and amde forns of each lecule i1s
impeeye earplagtivuctionhassedaisd umids c@lmhvebb@mh &ihire aIm@rovmg cardiac
#ﬁ(ﬁ{ Hlla 1Hc1 3@ %% Q{r]\gwl/%h{enp E}?E%ﬁigl oﬁ@lﬁmcﬂ{ogp&r &ir(? ac diastolic
n par |cu conpounds possess act
flmetgran tos bbtdn tlnmmvmg pglidd fectidiOmhy also nicaiudlmmmmﬁ'meement in E/A
ratl?ol tvﬁrrél cuoalr eaac Bn agtsl?mﬁ,{/’#f‘g%r ?f]f& atgier\rl]cél f %L(%tA[h\?)aer(emplary
molebulds dohidesbuti aie hbelimitedto g Caérndhalamtide foxnfbf h

oS R OT ey R R B RaGuir St Puf ouny 3 ana e

4&@ﬁn§ﬁga¢wépuaatlon of hypertension, and for the
treatment of disorders which would be benefited by

HOEGE GRS QUG Y BL BRI ERLGCEPHETNOFE | 85¥Rg BhaN6r  60)-

Impraved QA8 fER%bhikayEbPikhfifed B EnFRERRENGD W 1nttﬁ§ art, including
i nvention al so %@ sess acti vi ty as agent s for the

the meihedsidsperdredtip Sxamplesid7- t he suppression of appetite
andg{ Q:@altuﬁﬁﬁé old cARE] inctibiCadsBliRtedC Wiﬂle%t)hgc%twe heart

heart failure" ans an i npaired cardiac function that
failpeey dke smpme(ﬂa dunetiapnaisly et en Ambrevamant AE any apyiunh jap ggmpared
witBYhd d cﬁion?x{lﬁ %ﬁ&hto 1ﬁisﬁ'§t’10r9 bfa %%L e@&l@ lop agomst or

nor na r i ac output e setting of nornmal cardidc
anafag thm‘g:f,poesmdm oleafie ov egonibtcod amaleg doreah Altautatigely, the

0 .
1mp(%f)veacp :Rmtcné"r? r{%aglrbe! &5 1Sm1|3r%vemg 'ccoatI e{n\flean?gun% %M %%%playeed t%etﬁg tcardiac

Fa

function of a matched control subject receiving vehicle only. TFor example, the
improvement (i.e., increase) in LVEF after treatment may be about 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 100%, 150%, 200% or more than about 200%. In
another example, the improvement in E/A ratio after treatment may be about 10%,

20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, 150%, 200% or more than about
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failure (by way of conparison, an ejection fraction of
about 60% percent is normal). Patients in congestive
wheart3foai | ure di splay well -known clinical synptDos20amol2499
signs, such as tachypnea, pleural effusions, fatigue
at rest or with exercise, contractile 25 dysfuncti on,
and edenma. Congestive heart failure is readily
di agnosed by well known nethods (see, e.g.,
"Consensus recomendati ons for the managenent of
chronic heart failure," Am J. Cardiol.
83(2A): 1 A-38-A, 1999). A subject may be at risk for
congestive heart failure if that individual snokes, is
obese, has been or will be exposed to a cardiotoxic

S apthracyclin o .
2oopnﬁ§%g6§§yper mﬁmliebﬁl m? V?ﬁl%n 1821#’ dfn§'¥aseeacllb élt Ei%m” 20%,
309 cay ili%) 60% 7% 80%, g)@nelooe%),dlea‘oegtzobm@wmbfe than about 200%.

|n ease t i sk of heart fallure hi story

P FdPERs ipecariedy i datf prindiation Sr'a GLP-I

mo]&mﬂerdﬂ Aist o andicpMERRIENYs ah @kEndifthblctite & p6Ri!drCanalog
ther\e;égf uncti on, éor onar bypass surgery, di abetes,

cRPEFYS ediee repalsltig: | Crducaemaiielingolpy be measured by any
metRB4 ISR/0int the,arf iMélhding thE §64thOMy d&ABEY i E§am9fes85"7 such as
eating disorder (e.g., anorexia nervosa 35
echpeardipeaphyor Alssafaﬁxéml?@h deit cVeé?FITCé@)Géiﬁwée’adWcman;@ wed as a
meaABRY fok3%04ikc ?&If)&&%%()?ﬁloés%ﬁ%m Sat%émdét&m opP @&g%)é y hﬁ)dehng,
general ly defined as a §s I ndex over For
attepuattms@% ingreiage H) sigp aﬁuhe lefirvgniicly mety, be mlattdmuaglon of any
h
am R GE Birhiindy, SO (RPI BAEIS s T Myl e, oL
moleheles egenisifor'apblogdhéred oacx@rddanmaaecwlddrr atgbmstrat h&ﬂiﬁg thereof.

pr.e |scI ure, the. G P-I
Alt%%é}\heg sg%rgggl}}uéa?i 8gs’ t%grlél% Ao 8%8n(§nﬁ ﬁﬁ#ecel?lt%cg € gpay be an
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any.nanne no [ e art t renders suc
subjeSt SR BRE b LG | J ol S iptec R ien G Byadebs. meesmpred, for

exappie) b3t Asesying 1ecfebé1ﬁnsk doldSdEbRoli & dRRerRIJHEGIVIIBD) /T4 Yentricle
For exanple th P-1 nol ecul e or agonist or analo

"t he
end; fysielt digensions A&V#S%l dBupr Frmplonthet changania D after
treahﬁ@ﬁte@fth aGYPAemarBhIRI o2 L3hER: Bpa&1§$me? . ¥l é(e%[ﬁ'ﬁ molecule or

central or peripheral route known e art
agopist PuaARHES thrseofrisey be AoVe 200 3036a#0%p50%n 68Yea[70%4 0%, 90%,

100% af‘§(¢)§r BB dr" ABRTHEASHout %309['” rﬂ?%ﬁgéﬁe %y%rﬁgle life Whge in

0|rrent admnistration is

LVE%Ecﬁﬂenéqﬁp@tmqnh withd@LBf 1 a@ﬂnmlesw@omsn onanaé@g the@ioP; dr exendin
| r e b o

o BB Be  HANP 5 FRESORT s (IS0 o, 0,

80"/fs,e90‘}{9hb®%, Qﬂ%c@@%ﬁaﬁmowﬂuamabamemﬂ%) Speclﬁcally excluded for

o atl artic Iar route of tra
mlsﬁ%@sagu cuatS ot (él usGﬁ?ﬂ s gud, sxendin agonis g]F?%'rs?gfiéP ubtication
Wb h1 63874l on 1s 20 sel ected fromthe group

P oyt G et it REbide pAT e ALt GLP drmolecule

or dgonisedr, adalle Gldredf, BP|RendiBSmOIecABOM 8EshiQ! 0:2RRA18E Shereof, to
t hereof .. or .exendin nol ecul es or agoni Sts _or anal 0gs

attepyRip éf&ﬂ“hncfsﬁsts’écea%ﬁﬁ?%?@ti eYighjcengetivaskeart fagfpenyplngplin resistance
assdcfdtbd wx&rc&gés‘i% HehAR FROME M bPIREMED Sy ahFTRESId Baown in the

i.nj.ecting, 1 nfusing,
art, including the methods described in Examples 5-7. For example, insulin resistance

may be measured by assaying plasma insulin levels, plasma glucose levels or

Homeostasis Model Assessment (HOMA). In an example, the reduction in plasma
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perfusing, or any other means known in the art.
Determ nation of the appropriate 25 adm nistration
woreaohospors usual |y made upon consi derati on of PEEUS2007/012499
condition (e.g., disease or disorder) to be treated,
the stage of the condition (e.g., disease or
di sorder), the confort of the subject, and other
factors known to those of skill in the art.
Adm ni stration by the nethods disclosed herein can be
intermttent or continuous, both on an acute and/or
chronic basis. In one enbodi nent, adm nistration 30
of a G.P-I nol ecul e or agonist or anal og thereof, or
exendi n nol ecul e or agoni st or anal og thereof, i's

conti nuous. .Conti nuous |ntr nous orsﬁgpf Q&ﬁg%ra.onmtor
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%E Elefddtioah in TONCA 20Qr 1b30%ht with a GLP-1

PCT USZOO 012499 I'n one aspect, an exendi.n or
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ma;ﬁ %%ngo%”ﬁgg '336% '4h NEBTROA ABD, . s2H006%1 100! 296RN200% or

'e” exendi n  or exendin agoni st or

nmaﬂmhogmeZQ%hn|stered per dose. In another
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or ana er dose. In oneﬁﬁﬁbdflnent about 38 i f
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60%x 0%, BOL® 9684 1160%, 15¢6n26A% or meoTa lthey f 2Qf%0. may be
admipi St ef e%oglm? Q %:Utrg tﬁ(éfl %go {Hc%e a&ﬁﬁﬁs%ratfg‘ﬂ of a GLP-1
acu amnlstral’onlnc es
malekil@ios tagahisoor fanalog themeob obroafn Bxemehrb eiqiﬂelle duregpigist or analog
th%g%é cl; 1%5%%%:?'0 hﬁgocc gﬁélr a I r%én:‘] L g ﬁ%&ﬁ@ tcog%%?th‘ty éﬂly include
an{Gidreasetin ahé mmmbéradf daﬁdlamﬁhyoayted atmjlabld fonwenteatioeythetability of

or condition. For exa te ad ration may, b .
cafdigs TIPSR BUSTRGRAT BOBT Forgtory SeaPal e PpRR ey SEcardiac
coRfradiitity,"ehyumsd& bt @ssad@,ﬁieﬁamagxdm used! Fat bmnlblef dlirdgal observation,

during, and/or 25 after a percutaneous, cardi

sughh peRiy BIFF9aSH I cqpdiae Putpu ar 8 R OREERE Sartia SR gRaxjpad to a
deRiifat RN hﬁi‘éa@&d @ﬁl'dldcnc&iilﬁbﬁh@n AdtefRaliveélyTok 86l &n @ficreased

agoni st or anal og thereof, or
contractility of the heart may be assessed by a determination of an increased fractional

shortening of the left ventricle. Fractional shortening of the left ventricle may be
observed by any available means such as echocardiograph.
In evaluating increased cardiac contractility, the increase in fractional

shortening of the left ventricle may be an increase of any amount as compared with the
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exendi n nol ecul e or agoni st or anal og thereof, may be
adm ni stered acutely before, during and/or after any
W@ anodita®4sur gery, such as open-heart surgery, PCF/ORZOY012499
bypass, mninmally invasive cardiac surgery,
val vul opl asty, or cardiac transplantation. 30
Alternatively, a G.P-1 nol ecul e or agoni st or anal og
t hereof, or exendin nolecule or agonist or anal og
thereof, may al so be admi ni stered acutely on the basis
of congestive heart failure follow ng nyocardia
infarction or surgery. Acute adm nistration before,
during, and/or after a particular event nay begin at
any tine before the happening of the event (e.g., such

as surg trans and Y,
s AR e B T SRR s Wt
thex%bfr%{ %;(%Igﬁltl nftecudd ?N@c%mﬂ 134184 theredt LISR‘&&%@I&Z #89né&rease in
even at is useful to rev "2 009,
shorigmiagiraay Rp dbgulol 0%he 20%: 20 s i, 2. S9leTta 100%
50-%‘926(9‘%351' QRoR tiddh a&sﬁtezmﬂm nlIﬁt 4 affurt@er Caaﬂedﬁeprophylactlc and
détermned by a clinician in light of the risk,of

thexapetica anetods age i HP¥dpd.or TAEATIT 0P8y 26We  fe CBIPRIG basis is
con%mu}%lgﬁad' d QAitibR, REatFEROGH riﬁnécuté BasislwiAt b@ léx&ﬁdémto chronic

adm nistration is 1 hour, hour s, hour
tredyments if $0 ihdigrted. 1B PRIURECDIS Pr@ur%e eenqﬁmf} dor thg trcatment or

prek?? {o ofozlr. ‘%PH%' aSsociated A %ﬁg@s@i% rﬂeﬁltt reafi@Nn &f suBject in need
e or agoni st or anal og t hereof, or

themo€ndihe methed gererelly sguptists askministgring toHbe sybiect 4y amppnt of a

GLﬁaﬁn‘B) ecule n?ro zrrlﬁotngs?m% 'JEBB% A eretOHOSHNGY PrrdRR e cﬁraégloﬂfs?or analog

ere particl ar transi ent event
thefdof, feffatidves nb penditt bo ran&slsmte atagestiveh heam gfagluiey ewherein the

heart fail i dent.i fi.ed [ Qni ti d
cor i sl B oy ey N o BETAbANEEL | R ocrive
her@in, @Bﬁlﬁlﬁgtrétﬁ)d bea80GLPAr mekeentdi ot a‘gmlnestt ld)k enalog ahgyeofs br exendin

or anal og thereof, for an |ngef|n|1e eriod of tine

molpuleer 3gR81sS opAnalog ticesok may Beyfens il AR c ongest i ve

hear @éﬂdﬂﬁ& e%bd&ﬁnéxhet}ﬁ&ﬁétﬁodﬂfurﬁepﬁ@:ﬁpﬁMb Adentification of a
condi fi on i S non-transient e condi ti.on

Suh]h‘atlnl@eﬁdlf W?aé"ﬁ@ilte nf\ny phigetiee Eﬁ‘l’ieﬁ‘éﬁ’flﬁ Bdisgd to determine that a
sulH@@tnF‘x n?b(leﬁﬁﬁp £l 'lh&%ét%ronsbicﬁ‘ @GP NYRRIEANS bP @g&’ﬁst or analog

eart disease). A GLP-1 nolecule or agon
thaneofamat)mgdtmmm?@fﬂe asragenigheri amaleg) theiert Bethass fgiote Qtagnosw of

hear?] éiflsﬁ%{ oo éit P&g% fop'gJYang? a&%@ﬂ Sk E@&dﬁﬁa@ qht gl ib¥ntifitation of

osure in r er to revent
individgelstat mk Herde¢velcrinhent of thasg apmxtaggs gte eteildmg\yi to those in the

artC';| r%ﬁ:bc Bléocte %%21%15 tlinQIGdQ f él?lﬁc%' 5?)&19&%16 eﬁ’e[mﬁgﬁ’(gﬂ S’f>ersonal

or ~exen nD Fe” or agoni st
intenatwgaidasseainent of fantiky lpstexment i on congestive heart

failure ma .S0 b ioplicated in di ' '
t or Thiare Spditenh toGEPH §Efle of pRb RS thE dbxdiifmoteoutes
an@N@bRBtst freamddgs BEreeR diRdiosedThtreinih@veoincageed stabitity in plasma as
analog t her eof , al so be dn1n|ste roni
copmsieg PAIBVEEILR-b. Tt BRheye o TRy LA 0 A OF R ofe of the
GLlﬂq' é’go%é@é 8r a¥18eNAEthE R&EhUB hdlefiflad hnd banHEE @ﬂfanalogs thereof

G.P-1 nol ecul e or agonj st. or anal o th
dl%ﬂO@dén‘—eﬁln repste dggradasions ik ishasgpcreasadoplaime F@g’flﬁy p§ shown by

90@3%%&?{)&%&@ £B1eBRIE BLinY intact, after incubation in plasma for 5 hours. In
still another embodiment, greater than 75% of any one of the GLP-1 agonists or

analogs and the exendin molecules and agonists or analogs thereof disclosed herein

resist degradation, that is have increased plasma stability as shown by 75% of the
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adm ni stration may continue for any length of tine.
However, chronic adm nistration 30 often occurs for an
wezienswdl peri od of time. For exanple, in an PCT/US2007/012499
enbodi nent, chronic admnistration continues for
greater than 72 hours. In another enbodi nent, chronic
adm ni stration continues for 96 hours, 120 hours, 144
hours, | week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6
weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks,
12 weeks, 4 nonths, 5 nonths, 6 nonths, 9 npnths, 1
year, 2 years or longer. 39 WO 2007/139941
PCT/ US2007/ 012499 5 I n one enbodi nent, adm nistration
of a GLP-I nol ecule or agoni st or analog thereof, or

pept’e o di,??ulgs .ll?gﬁlg fnv%tc’h 2fger mg\*baalﬁ n ?ﬂle%gnz{) 5" £ Aburs! OExamples of

ure “can
peptRied kAL iricgedsed atatility, cdnebé foimdy i Grable rie nilh yongj erpbodiment,

t he di agnosi s of .conditi,ons sea

exergplg it Gh o Repiss 86 aip e P e PR gl gud ppepits or

analgg@ﬁkcr)%(gf?ﬂlvgfge?r}]c?%&rég(tl ?gasﬁﬂf StEXBAPIRIudeom Radi c&@mi;sccm'xpounds

3928dHi0R $19tio8T HiS4a tEP ‘ﬁ?gﬁsééu?ég%éégoﬁ 4£'s312. o, s001,

509.9:‘@9‘8956%?%@@6 sfdz 84600103, Soceut® IU71a9081H, S 96/5270, 5271,
ér eof revent con&:st ive heart fﬁfg%k”sezw 5391,

5z7z,aﬂ9ac§mz sgﬁgsébﬁﬁeﬁm P200c279% 786501208y ATk 6

509?5%%6?1&9 408 hsfﬂ”%@?é is82heryd, 5186 39, sme 078440, 5441,

ve “anolun ers to an anmount

544pPBHAPR G, TBE5, S GAGLAD83: 6954, 5301, 1, 302 530HRO3, 4992, 5447,
554§r evgg? anylsgljb%o%gt s{J coHfQdds 66 JR0RE Eﬂn@ﬂdﬁ‘r?eng examples

or ' to exhibit a detectabl
of thB@Tape Uigonisty opamalegs atd the axehdintmolEigulesfahd Agopisty <r5eana1°gs

the%?%ﬁﬁ%grlgaegm% 8% es\;agtflhty 1911@1?({% rabte{)ﬁené)g gor gounds 3922,
4108Y8656, 4SUTIMEES, HBSQIIDEYS R, 5090,5001 yS0TH SO8REANIDCS102, 5452,

15 L SIS B BN 508,  lp SE 250, o

52971“%!29#’65&1400 saff esim, aua9, $4m| udes 499 ue edse adreangf subgroup of
enl"ar gement “of the feft ventricle 20 chanber. Further
suchisemppauds: c ef fects include reduction in physical

Sympf,0f&, fs@bﬂﬁ?‘ bi}?ethomle‘iﬁH Y 1nfté}éstei%a|§§1|k§d 1&1&) plasma at a
i ncreased capaci physical activit grl or

comemtmneﬁmsénLTﬂblsﬂﬂ@lﬁa SENLEToUS bidoinfh Yhqargin triplicate.
At 298] 8%k rng 1{3}4 I\?&Eﬁnltg 4408 +4 B®6 %ﬁhﬁﬂotﬁe@?ﬁk Wl efeh, sample is

S|ze he nature and extent o
addednidi 4 ratio; ofahdattheamytleée 4oeantsi Moo toaBemrit *ihérfhsﬂstwn reaction.

th eut.ic o
seb RS Y552 S SRSl R of [GbiORfll b (25 o
cer{tﬂﬂigbﬂl doe X P eniinuest i placedhiat an gutogdnupien kepteatsk’Ch  Savaples are

t. of th I I
oSS o B P EPSoa TRl B ocs wi
an 8@@BirpleO(Leap 3 DO Pah)and GPLC pemes (ﬁumadeu aﬁblﬁxﬂ)&’?h be
:sg o ed}’-hné‘tqi a ieg lpgéatggg"lrstslsqricq%%gggs t ?reg or e%%ﬁ&}ﬁnolecules or

ag&ﬁ&@ |o§ andDeSihelERE, B8y B deimuliyd ab ?Earhﬁtctd&t&dzl bOmposmons for use
deternm ne the appropri ate concentratjon ra

in coutactm wilnihe BERREF O, HEPETeRy FIRRYIon CERROPRER fisclosed
hetéff ﬁllagr Qo CLELH Y e pOSideh i BREBrARE f6:MM{18Fons suitable for parenteral

(including intravenous, intramuscular and subcutaneous) or nasal or oral

administration. In some cases, it will be convenient to provide a GLP-1 molecule or

agonist or analog thereof, or an exendin or exendin agonist or analog thereof, and
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for adm nistration in humans. Efficacy and toxicity

may be determ ned by standard pharnmaceuti cal
w@e@cashmes in cell cultures or experinmental PET/IEL087/012499

e.g., ED50 (the dose therapeutically effective in 35

50% of the population) and LD50 (the dose lethal to

50% of the popul ation). The dose 40 WD 2007/139941

PCT/ US2007/ 012499 5 ratio between toxic and

therapeutic effects is the therapeutic index, and it

can be expressed as the ratio, LD50/EDSO.

Phar maceuti cal conpositions that exhibit |arge

therapeutic indices are preferred. The data obtai ned

fromcell culture assays and ani mal studies may be
anoé’F:%F gcélovgzaa gntnyuc ta'as”a?}xg er -nﬁ r%ﬁéglgg,i %ﬁsrﬁé‘ nﬁ%oé"é—%wenng or
plasptaelﬁpadabh/ynng agenu, mchausgmylfn anramylmtag@gasl,& CCK, or a leptin, or

oncent.ratjons that incl an with little or no
anofiGf T GRige oAt ABE ayeh ey SR CRPLTp e (ACE)
inhiRERN Gh agsuu@e reobfppsiivnage sélation €8 hdybdstrationstiopettied. Y In other

f.the patient dth f ad trat In
ca53 i BB PR BV RERER ORI AR onal agent separtely from

saidagipog &Irr@gdnmﬂ d?farﬁlo% &&Eﬁﬁ%'e@cen&&h S9eRdrtin Q oﬁ’i@@b@&nalog
t hereof, or exendi n nol ecul e or g}gm st or ana

therepfor bfsuitable adminigirabios ARt 482 B8t Po rflesrs’%%@daggda medical

praéMtfolﬂeLCf?ﬂ e éd‘f)?ec'@ ﬁﬁfl%dﬁﬁl‘lﬂ' uSﬁtab'l&PﬁzQiﬂa@&t&ﬁfl? lh8leptable carriers
function may i hcl ude an I'mprovenent In cardiac

andgheir fprmulatiancare dasaibed an glaadardi fasmulation treatiessi og,, Remington’s
Phc}%)zh@eut!cﬂp&&‘éh&@ Eb/%it.d W.CMaPﬂf eéfe%”alwﬁévﬁl &1 NGhi 48R0, M. A.

I mprovenent 1 n ratio, t ventricular ejection’
“Pafengartl er(ulw’@ﬁ)z of Brottips and PeptadesyBiabitity (md\%abxhzers ” Journal of

Par?>< e;% SBlhce A0 an ?’Cc% glfyg‘r?lmlhnf %eporet1 No. q8t Supp 45 %% &388)

ternln
H@Eﬁﬁ%K@Emvmﬁﬂmmmpeasp@md BoNGhjedon or

ﬁand tFEe C-term nal a%%ﬂgegi iidekﬁﬂ §1 (ﬁ‘—’litegﬁd Yege%e oil such

as 26hme, ﬂeﬁﬁlﬁtpbfﬁ% 61 6k Gthef biebiable dHMel eIMNGRSENHBEIR¥NEWNey are
nmet hgl%knom in the a i ncludi ng, the nethods
I

suspraded i, 2y 2fveops &ﬁﬁ?eésft% example, 2R {ofQme PHHeT spivtiRnedf a pH of

aboGf8.0it8 8.0 BP&td P AaBOGH 8% €150 IR aREREARS EMBoMiBRNEs, the pH may
ailure, the inproved function nay be an |nprovenent

be %ﬁﬂu%ﬁ@/ tcaﬁm}ﬁfarws feompahontl 5-Qua AbaiS-@arldiesg compositions may be
sterfl%ﬁtﬁ RbAEnRbhA" stbR1i 24T te%fxﬁﬁ%ﬁer eo%ma? §3-Erelile ﬁltered The

nol ecul e or agonlst or anal o exendi
conppsisiions mayrcoam phmcemmﬂlwgiccmté@ fauxmaltyeﬂUhauamzesl ag required

ti QR i
o PG AR, 2450 S BLEAPHICHL, ¥k v
include dhe @xcmptel; chdisurbjagethtel et dchy _buﬁ?hliscl & dony .ofF@pository or
B Y
of tﬁ@%ﬁﬁ%tﬂ)ﬁ%re dely&644i1it0 (ke b 2E05moer mane _hbhﬂ[l dayzodit weeks

folng/frf%trgl?stdg?n t her ﬁ?}rrm Vﬁtté(h ZEI %Erl%%l)g sustallnre]d I%é:l'gase matrices,

e.g., PLGA, and their formulations can be found in publication W0O2005/102293 A1, for
example, which is incorporated by reference in its entirety. |

The desired isotonicity may be accomplished using sodium chloride or other
pharmaceutically acceptable agents such as dextrose, boric acid, sodium tartrate,
propylene glycol, polyols (such as mannitol and sorbitol), or other inorganic or organic

solutes. Sodium chloride is particularly useful for buffers containing sodium ions.
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20% 30% 40% 50% 60% 70% 80% 90% 100% 150% 200% or nore
t han about 41 WO 2007/139941 PCT/ US2007/ 012499 5

wQo@71399m1 yet anot her exanpl e, the inprovenent PCTURAY7/012499
may be about 10% 20%

30% 40% 50% 60% 70% 80% 90% 100% 150% 200% or nore

t han about 200% I n one enbodi nent, the nethods al so

i nclude admi nistration of a GLP-1 nol ecul e or agoni st

or anal og thereof, or an exendin nol ecul e or agoni st

or analog thereof, to attenuate cardiac renodeling.

Cardi ac renodeling nmay be neasured by any 10 net hod

known in the art, including the methods described in

Exanpl es 5-7, such as echocardi ography. As an

ex le, left ventricle cha [ S .

ol G PR AL SRR TSR feitfs 45 ¥ Bkiftent for
adnhis@Atiad 08 phagikeitival gemdalitings aGLPAL teolgatle g ggonist or

the increase in sjze of the left, ventricle.may be an
analgg; hetRef| B FXERRD OF ASORISt 5 208le5 SE?ogvi f’ﬁ““t }y1‘3£m| "ee?‘%fs to any
pha}‘rﬁﬁééuiti%me SlchfeeltRie BEY BeStdiatinfered @itkbit- luritiue  toxicity.
mol ecul e or agoni st or anal og thereof, or exendi - oul
Phammkesicelly racsginblet cxripgRt atF tdrrmgred iy Rt £ ?R’z%l%&mcu ar
cor@;)ﬁ?cﬁnﬁ%@%%@}ﬁin‘?&e&&eas' WE 889 thepatid@aPinetod dsed to administer

be an " attenuation of any anount as )
the conppasisiony Abcordioglye therg enists & vade vagetyrof suable fegnulations of
contr ol bl & Lot aliied 8 Pt prebéiht disclosure (see, e.g.,
phef e il S Rflons 3664 Blny BN FnD pretl Uislosure (see, e
RemitngassaPhagndcefiticalSatencesie end di astol i ¢ di mension
(LV D% or |left ventrigle | ¢ LOBAS| | lowl
(CvERRpeie] e dpn oihab  Be Cptiel HoRATE, bt ARRS Qle, slowly
metabeHEzEE thastbinbleaulek Psuthmes epnotengr palysavicharidss, sodlagfic acids,

th f, . di, | ecul : i st L
polyRGieg anly iman; 3801 508, oo Dbl ghety il Mygiye vius
parfifds. EARY cldpiiary200dpientsniichidehamicxibmts 2600@s lascorbic acid;

anot her exanpl e, the_change, in VESD after . treatnen .
chalpiine aca. £oro| el A1 AGBAPSETE Sl 8y HETBofCpextin,

hyﬁ%ﬁgﬁi@céﬁmw Gy Oy BIOR RN Gosdlalaig dchRtdsBLh as oils,
e 10% 20% 30% A40% 50% 60% 70% _80% 90% 100% . .

wats0plingoghyerohsnd ethanelaFeriting cosmalsifyyTy egyly pH buffering
sube%%cgge Ghe 1Y S LUpSscthds Lhe apRefldided Cvithin A0 Mefiftion of

a exXendi n agoni sts described in publication, .
phap2Re6lc0ig8Teeptable exrepientsodOvsit exapriesyef kadicry|agg excipients

indgd gaqsu%dcggrg&]saﬁer %H%;g{rﬁé g,;\o Riel vgﬁb&cwrgr%l’s s3eh Q6 lactose, glucose,

goni'st “or anal 0g or éxendin ecul e or
or aganse br typesnfibtarpht badhubase, deriyativgst gelatin.eeigpisbieioils, polyethylene
resi stance. assocj ated wih stive heart failure.
gbfcﬁiﬁﬁl} q}y@so? & fé’ e o, ﬁ%%’l Sé’? ‘geg'gs\?\n th congestive heart
f ai | Cerein@Lbe nslaclesor dgondsty omendlogs thetaed, ¢mexendin molecules

art,. includin he t hods descr.. hed. | anm, = A omar
OT [BZPMISISA PR 0 n‘ilﬁﬁePEEIP%%i § tséfﬁ%%nha ymkgglu%alg u‘l}vg%r g?z sparingly
soRBIYH Nhof| FekMatdusivhliy abeaprdtde mrbths malvghiscagk il evgétsble oils.
Hcg;(ea\fs;% ggnequ@OSto?JgI@g gt'\égrg‘%l §$&%§§$2&i&%ﬁ%& 'fatlyn agcrils (e.g., caprylic
and capric acids) or triglycerides and have high solubility in propylene glycol esters of

medium chain fatty acids. Also contemplated for use in the methods of the disclosure
are compositions, which have been modified by substitutions or additions of chemical
or biochemical moieties which make them more suitable for delivery (e.g., increase
solubility, bioactivity, palatability, decrease adverse reactions, etc.), for example by

esterification, glycation, PEGylation, etc.
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WD 2007/ 139941 PCT/ US2007/012499 5 insulin or plasma

gl ucose levels after treatnent with a G.P-1 nol ecul e
woerooagamst or anal og t hereof, or exendi n nol eRCl/@S07/012499

agoni st or anal og thereof may be 10% 20%

30% 40% 50% 60% 70% 80% 90% 100% 150% 200% or nore

t han about 200% I n another exanple, the change

(reduction) in HOVA after treatnent with a GLP-1

nol ecul e or agoni st or anal og thereof, or exendin

nol ecul e or agoni st or anal og thereof 10 may be 10%

20% 30% 40% 50% 60% 70% 80% 90% 100% 150%

200% or nore than about 200% In one enbodi nent, the

met hods al so include adm nistration of GLP-1 nol ecul e

or a st or apal og thereof n I

agoh SEPgy miechi of et oF eaeiBE PENE &, B sREMR Rbicoute or
agokidP3E lah}lokNtharedfbinag taldoaié If@nadmtgé sfor wealhahninistatibuiie.a self-

The 15 inprqovenent in cgpac
el 08 SOl PO ASKIB: L pHrasa-ormafaiafs fifs SEDDS
are %Qﬁlcﬁ%ﬂpﬂﬁtagfesﬁﬁ"19@%ohfbﬂﬁ>yadﬂﬂllﬁﬁmﬁs ,/and-&n @etﬁfmlly&?nhance the
he inprovenent in exercise capacity may be neasured
Oraldyoa‘@é,layﬂﬁgoﬁé%h goroypiake or exercise capacity to

aﬁbalnaﬁ{éi’ltleﬁﬁeaetrﬁ%dnﬁgﬁkc%cﬁ&ﬁiﬁ%éﬁ B daddd@ RMEHG DRubility

e neasured exagtg , by indirect
enhea¢6m$ | n@b’!:lpdextnnann@“m vk fimetiahg bydrexygrepyl, Jydroxyethyl,

gluco%%ﬁ tilﬁ n‘c}ﬁ %gﬁ pfa%t:{(g fﬁ%ﬁvﬁtﬁtésooiatxt e? ta[rﬁa?@%dwﬂ'lh An

e or ag nist or anal og thereo
exedagi eychulestrin soloblhasg entasicenis lydpuprepdrieeyclpdgriin (HPBC),

wh;g%%e&bzg c&%%%%? gé 8%0}@0‘,6 Si%?één 9490 éﬁ’gﬁ‘t"“% (t)oo f}:arthlern 1rr61r)1rgve the
aquReBhosH1uBiNlity clidft&ctaﬁitfwdﬁ ae(EIsB— 1i molas;db adrgoniss or andleg thereof, or
a_ GLP- |l ecul e. or a t anal o s
exegQgh)axlo#cH&D &lﬂggn{.ﬂ, oL ?nes?o o %néa rélEo({ ﬁxgﬁ ﬂ?g c os1t10n
corhPidca (L1 %iot2 3% mﬁéi@%p}m[}t-%mlddmml 19§ toarsth ilgdroxypropyl—ﬂ—

contractility may inc
eyt o FRP O e o oy Oyt R hmount of
solé@i'hlt}l' EdheRber &%I@&&Fwﬂy A6pEnE onl tBe GABUNBET GLBF1 bmld&ulel dt agonist
order to eval uate the inprovenent of car dJ ac
thegepit eragxendlingmolegwly ofagengthereal 4 g oMy ™98- used. For
exagpl her HriBHdGAEnte PHROMAdnOhhanSdt€ Hn@sbéﬁdﬂé&frﬁﬁﬁﬂlg but not
cardi ac output or a decrease in cardiac rate or
limitegl o getiengc pobGmive erifisnatdhons HPL-HENER RP E&P&pﬁ’@ "ind poly-
lys%%nt(r)%%r s I:t al?og %;Et[d?ﬁédh\éﬁ&ﬁ% ab%ntg b Y @u @ cHiRs4:8 8B Phospholipids

contrac eart assessed by a
sucﬂedmdembiflcp’nogﬁhfmdylOhoheaééﬁl’ﬂb actional shortening

| of {IP 6 r‘lﬁe sq\f t%nrs o?ﬂ?e coaéﬁo%s qlg%gsmﬁth%f&ﬁ‘ gla‘i’/fbettﬂﬁkened with

any avai | abl e nmeans
a thidkéniag agedtaoal ds ﬁg:ﬂmb-hcllmlnsee\?ﬁiey ami}nge prepreed g gmuisified form,

ar di ac cotra tili t he ncreae
eﬁﬁ?fowsmw B S et AVERE A0S ot DL phheBRR ey doeptabie
fyﬁiﬁ@ldgéntQSn@OB@aﬁiﬂbythlhchﬁmg, 4’8r Hﬂlﬁﬂ@?ﬂ%ﬁ@mder a non-

PCT/ US2007/ 012499 fractional .shor enl
ionjg muriactent (SUSR a5r @ é[s ep), 101 é%‘lHFeS {] ﬂﬁu ﬁ a3 fkali polyether
alcdR8l Qf¥fates or sulfonates, e.g., a Triton).

Compositions may be prepared by mixing the ingredients following generally
accepted procedures. For example, the selected components may be simply mixed in a
blender or other standard device to produce a concentrated mixture which may then be
adjusted to the final concentration and viscosity by the addition of water or thickening

agent and possibly a buffer to control pH or an additional solute to control tonicity.
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t hereof, or exendin nolecul e or agonist or anal og

thereof. For exanple, the increase in shorteni ng nay
wheooabsnsl 10% 20% 30% 40% 50% 60% 70% SPOF/USHNG/012499

100% 150% 200% or nore than about 200% In a

further aspect, prophylactic and therapeutic nethods

are provided. Treatnent on an acute or chronic basis

is 10 contenplated. In addition, treatnent on an acute

basis may be extended to chronic treatnent, if so

indicated. In one aspect is provided a nmethod for the

treatnment or prevention of a condition associ ated

wi th congestive heart failure in a subject in need

t hereof. The nmet hod generally conprises adm ni stering

to the subject an.a nt of a. G.P-1 nolecul.e .

2 g diATaES BY thr Bh¥eian AR SpmPeTiaRs aHaT hE Bisi Al e Yosage unit form
conBEAAE Sh ShoditadOg GEPUher avtgohf ec hhaleg ttherpsfueab eaendin or

anmelTorate cgggestive heart failure, ereiqgfhg 11 b
exepBACRETNE Us3RAIPH B RAFPIS ORI e 2MUST £XFUfIR T o ASs Wil e
rec&é SR, thBRE PMBE fiehB af REfeEtiREAN bR I0F itRbrafabiiic AESdtrvall valy with
of any "GLP-1 nol ecul'e or_agoni st_or anal og thereof, or .
maa daetbrs inebiddeg|the RgeayshvEighs ofain sePIete tho subissys Wi‘ysmal

Ia r. In yet another enbodi ment, the

Con(r%g{zﬁloéélg furtfﬁgrgpsgonpri se the identification of a 20 .

subfee exach desetp bé admiksteredtis dejsymizet dt the @ttepdipg cligician and
. ] e t ; . i b es
s QPP 156 Bt fofe bR IREre (R ppicuRl SoRiPouli® i MM o rane
quaahhegin. t Bemiofsiraton eanidibagimowbensver arthergpsyitisteffct is desired,

anal og thereof.. . I LA - :
for grarmp e“&%&%gﬁé%gféggﬂﬁ%%géiﬁﬁg?e, asgag%98%§0?géﬁé%hVChemi
failproeedidbass.f adniihdtratientialibediy mjectibn, fordixengleassbataneous or

. risk for devel opnent of these conditions, .ar
eI DG ChErsy ey B Bikeh iy [Ra i bseses shoud
be iMdedausiesobifBidcal tests, physical exam nation, personal
interviews and assessnent of famly.history._.ln one
errbabf’ rRptimal fpé-mgiqh_og g@iom(gpsog pad th&g)naﬂa cppppounds of the
pregérﬁngﬁoﬂlicgﬁ&? GH! £SubfRd degail 6h SfablorakabA@sid ey @ftf such as the
I scl'osed herein have increased stability in_pl gjsérgta \%’Eﬂe the

pattioplon déstase on sisopder Gl desited effest ad BfoBe (P8P
co%%gﬁ{ﬁrwi'iﬂ@ﬁgﬁg%gfusm J%?h%aﬁ lé‘ll?oj 8ls @g:@'rﬁa)aﬂ% b8 LiSed to treat

anal ogs he exendi n nol ecul és and agoni sts or )
singitrarl awgdentivel diskasediin othys exgrinlegates Fuel of other paimaierafagn animals

N8 s ifie N i1k iahY p@R SSBPWORBXes, dogs and
gt s ey i SRS BERER SRS s g8 SIPHEp s, oz an
catsncubation in plasma for 5 hours. In still another

enbadi ment reater than 75%.qf 0 F 'xla' ot
e
anflgghatsf, of exdnlingmlddatr @afgodist of asdog Heraifugfulrin ghemethods

AR gL o5 ol i et B SR B0 et AL i of
coll&EtiVSROAT FAR24.9For bxaigple) sl SLPo] amltate beagmistntr antlog thereof,
after incubation in pl asn‘ia ftg‘rB 2 houri. Ex%n%l es. of & or more
or sxpadin Rolpele A5 2EPRIstorsalag heTacf.)ay Bf cEOHSng R goe or
otH@Rofipbundd) LRE fFGNQRGLIRR hearteHATRY, €5r Sbesith@reatent, for glucose

agoni sts or anal o%s and the _exendi n pol ecul es and
lowgong, ste apfescribed herein, in a unitary dosage form, or in separate dosage forms

intended for simultaneous or sequential administration to a subject in need of treatment.

When administered sequentially, the combination may be administered in two or more
administrations. In an alternative embodiment, it is possible to administer one or more

GLP-1 molecules or agonists or analogs thereof, or exendin molecules or agonists or
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anal ogs thereof having increased plasma stability

i nclude at |east one of conpounds 3922, 4103, 4596,
wa2®7,139%384, 4792, 4793, 4855, 4856, 5272, 519BCT/B3W87/012499

5090, 5091, 10 5092, 5096, 5099, 5100, 5102, 5452,

5128, 5129, 5130, 5271, 5182, 5196, 5270, 5271, 5272,

5197, 5452, 5450, 5198, 5199, 5200, 5264, 5265, 5266,

5267, 5268, 5269, 5391, 5097, 5098, 5101, 5103, 5131,

5526, 5132, 5185, 5186, 5294, 5296, 5297, 5440, 5441,

5442, 5443, 5444, 5445, 5446, 5451, 4983, 4984, 5201,

5202, 5203, 5293, 4992, 5447, 5540, or 5052 or any

subgroup of such conpounds. In another enbodi nent,

exanpl es 15 of the GLP-1 agonists or analogs and the

1S, t -

onafSRE LB I GHC B nfRC aB BB bl R BRS by BEER roptee. e
skillsid eurmspouwib ﬁgﬁa‘pcogﬂ% thﬂSﬁGvaﬂ&Q?of 486%¢ h8fedients may be

5194 112 090. 50 6, 5099, 5102, ,545
sangired: g pmBialion 33GLEE Fioleis oraBgisiS b phaley fercof, or
exebdi3mobdcdles bA Igonfis or ﬁeﬁ&gs tie2&t, tha9hhayb440; kt)o 5(ﬂl‘glnent or

or any.subgroup

544 443, 545 4983,. 4992, 505
syngieicisTY, S, 16 SEaNETtion o deeebme SR, sapaltiqraol interest, €.z

congamwe%ggnﬁﬁhheterest is splked into plasna at a
concentratlon of 20 g is incubated at 37C for

Accoydigg tg ths mehpds .drﬁ'clqsr: ihegsitca GLE-1ameleculener agonist or
analb%' ﬂkreo&"bg*ek&cﬁﬁi qﬁglet:ﬁeamg@géé@ét o%@é 'tﬁé%&oiplrﬁ{}? be! gl) co-

t hen sanp eis inaratio of 1 part sa

forrglated Wm@l%@éﬁ cﬂﬁ d%e@dg@@mt@ww@lydﬂu ) nombsaed formulatlon
2) @émrgcf'b? ':aﬁetrﬁ‘aﬁ&q o B Elt As é‘eﬁ Forfl pa?fo&mg 1<81‘r Q 'bg'lﬂng' other

handl er.” The plate is uge
con’dmatmnetbez@py meamea dsmoss@rnpl the aite ;What ddb@recls@rq:ltmtmnaherapy,

the t &%Fhodgj @%g/e go ghgs: %5%&§st§rg§%§ o% il 1{ Aptlhe300t9Ve ingredients

sys an“at osanpre
Squé&mla]:iy,l—E'g Babépaamd SBRlIﬁnpannmlmc(rﬁhumden,LﬁbleaA@\/I&) or capsules

ecul es _or agoni st or anal ogs thereof,
or b et iRl I e e SR, T EinsPl i RFFERe b ooy, an
effertiye ldesdger slliéahesttinge jpaidiet g4 hlSdhisteAAIPORubh NS, i@, serially,
haise .in cgﬁAunc on vm%é?the nethod% of the present
WP n U B e SRERRY etV CPERESE Of P &ir iR, active ingredients

are GQAUREERA tbYeth. Wzﬁi’dtﬁ%@quéhc%@@f @i @dnt (BB Aoh WSrapy may
suitable for parenteral (including intravenous,

alsq b wsgfhuscul ar and subcut aneous) or nasal or oral

adnjnnj, n .1C

o or o Gabb@fyerta P RaTecu, or eohis? Br CHAELNRRLo, or an
exepdipmaeipcule pr agonistearainalagr theseefnian begsad Sor tweatewsal @fgcongestwe
heaft 1868 fin c@ﬂx@ma%@n%ﬂggﬂé/ #%91%490n8g1/n?%%9%/ A¢HnniBitors. In

anot her active agent as ano
onef eypbodimenk ea r@dRdi n}})lecml@smaagg:lnm ogeatabye rthcvrgof; ror an exendin

molRb@8 "By ldg% 7| P’%‘aﬂ% %%f is u&&gn i h@alfnb na RCH captopnl

agoni st , cardt
(CAHQHEN%N Ilag:ehﬁr esubdrdmmnangneoagmss of dmmsclosm@ may)b@eused in

bltors in a sjngl Qsjtion or sol ut]
co“%%c@og mwrh storngt COn™MO5Y e?cfﬁié‘i“%af Pf“%l:tg‘é?essu t gl nazepril
(LOﬂazNﬁib@),adumalage?g\zAs@mﬁ)m sikimbpiihe (BRINIVIDA2l ZESTRIL®),
fosmgl? nlt %%?ﬁﬁ,@s rzru%g?ml (ALTACE®), perindopril (ACEON®), quinapril
(ACCUPRIL®), moexipril (UNIVASC®), and trandolapril (MAVIK®).

In another embodiment, a GLP-1 molecule or agonist or analog thereof, or an

exendin molecule or agonist or analog thereof may be used for treatment of congestive

heart failure in combination with one or more beta blockers, such as sotalol
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10 said GLP-1 or agonist or anal og thereof, or exendin

or exendin agoni st or analog thereof. A suitable
wa@dwrns®er ati on format may best be det erm ned BYT/ES2007/012499

medi cal practitioner for each subject individually.

Sui t abl e pharmaceutically acceptable carriers and

their fornulation are described in standard

formul ation treatises, e.g., Remington's

Phar maceuti cal Sciences by E©E. W Martin. See al so

Wang, Y. J. and Hanson, M A. 15 "Parenteral

Formul ati ons of Proteins and Peptides: Stability and

Stabilizers,” Journal of Parenteral Science and

Technol ogy, Techni cal Report No. 10, Supp. 42;2S

AR CORPLR TR R RBREE™| P, RV REhc) oy arcot

(CARHR@Ie@) becasmmende(d:@msﬁgrt n@ddlol sqcxanm@) propranolol

TN corpion, e ER AL RS Seftelot RSN apgnutolo

(LRUATGIFD dadtoprBlok {LAPRESSORSY, Nifalof AYORMODYENE a@@butolol

ASRhRRES ULl SRR Bt oroint ot harior e, taeratl
(TRASIATERY, $ mdbttﬁ (VESK® ﬁ%d@ﬁidﬁ&%ﬂ(ﬂﬁh@l‘ﬁﬁ range

from about 5 to abou heése conpositi'ons may be
st e APOtBET Wbe@mﬁemq &1 sealesule prepenist ecinaleg Biereof, or an

ex NI SEE dontt bt hﬁﬁﬁg %er&tﬁn%)‘fﬁggge?f I RASRY of congestive

contai n pharmaceutical ly acceptabl e auxiliary
heast, frikuse e sorakinatben Wi ddorrson morpaTzbXtemn & may;soobkmgkam(ARB),

su(%lolfbg'etrégf?&?sﬁré Cak?%’%lp’e—k(&flgf:wgd? st,jlmite U@g}’%&’&?ﬁ) losartan

(CQEANRYD fenlsartap (BI@rvafN% pehhisatasn (MICAIRDIE®), sdndW eprosartan

tion may be used so that
me ﬁer atg ut’i cﬂatl I)?/ effective anmounts of the preparation
ar e nlehother esboditent, heGhlPoD dﬁdlécﬁﬂﬂbﬁﬁ@émﬂ%fyarﬁmgr fhereof, or an

eks foll ow transder nj ection or
e"e&@ ? LIPS %f‘“agg%f%fﬁ%fdn% %H%“é‘l fon freptpent of gongestive
hest qaﬂuIBL@,coﬂMaanﬁl witho Y| G hRe aﬁ@ébt&%né %‘1 ohfbts such as
ubI [ catl on Wl)2005/ 102293A1, for exa
SPI{QNQ CTAGIRE® cadieplqrenong (NS n&@eﬂ) The deS| red

i's 01119 ﬁh&h&ly erﬁ’@&dlﬁ%nﬁcacmi UL S | bf‘ GeAst 4G ('gg{hege%f or an

or. other pharnaceutically acceptabl e agents su
exepdin Pdecnlasragenist pranaleg thereafanay be vyed for tppgtimeme of congestive

hed ﬁﬁ’l@&e P Rh&idSWER o8 o Etvg%ﬂp%Pgdacég gkﬂg{)fun)s’ Visopeptidase

ot her |norgan|c or organic
inhiitosy inpdudesNERIACELnhibitpry et pbssesy nisufa endomaptitiasen(NEP) and

L N T

to, tafydlis b@lzampamepthmis bmapadidt N gehopdtiitg, ofixapril, racecadotril,

BRG]0 AHER 2528, Sl BN By, g cs

30Qﬁ8a| o@xa:rin;deseaff NERACE! fahilsitas ssulitabi@nfor ’Q&@lhﬁﬁﬁl@ Uhtkdt those

aisFRSHEIT 10! B Re L e o0t 1y SREB R cbr el bi b8Ac0a5 223,516,

4,7dej688 andegis3apgrrt by the particular 10 conposition
bei ﬂ)m nistered, as well as_by the particul ar
et oG LEsbanelaculs HrABopist or #alago sl poan exendin molecule or
agoi\%i Qrdhmgd gy thetr&ﬁ" FafBShsed tH HEatihi 6F Yoffesive 1B Chailure in

fornul ati ons of
combination with any therapy for congestive heart failure that is known in the art. For

example, in one embodiment, a GLP-1 molecule or agonist or analog thereof, or an
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phar maceuti cal conpositions for use in the nethods of
the present disclosure (see, e.g., Remngton's
wehanseeeut i cal Sci ences). Suitabl e excipi ent SPORYS1967/012499
carrier nolecules that include large, slowy 15
met abol i zed macr onol ecul es such as proteins,
pol ysacchari des, polylactic acids, polyglycolic
acids, polyneric anm no acids, am no acid copol yners,
and inactive virus particles. Oher exenplary
exci pi ents include antioxidants such as ascorbic acid;
chel ati ng agents such as EDTA; carbohydrates such as
dextrin, cyclodextrin, hydroxyal kyl cel |l ul ose,
hydroxyalkylnethylcellulose stearic acid; |iquids

ex QUF{RRBlY & askBi S Ria Bt HEFEE e EiIRIP imgesive

heastﬁaﬁhaarme&mlﬂnmhmf’mﬂh theeapehii® 06w BBSsueh @s 3hrdtciregndHRRization.
in the.definiti 0 phar maceutical ly acceptabl e

oxc 1B SEE it g adsshe SOEnT HVEREPS i ol Braraples are

mchﬂeﬂ UTlige :pefinimits I Bab This G entidsRONE RRBALT colRE, l%"&)nstrued
g&%ﬁ sych as ] actose, glucose, _or sucrose, or types
o Getiioay

imigiag the gwentien ayd puapeveriagenaof the ipvemtioan new known
or ﬁitérsdevléfﬂp\éﬁt %ﬁ&ﬁﬁroul%SbQ ot %h@Bgrv@éW Sdflcﬂn‘%gél&l%d # the art are

npati ble solvents. Certaln P- es or
CO“étf(ﬁfﬁdsftos alrwithia| the scapgerfabe lnvsntlelxeﬁdmnmﬂ bengireand hereinafier

claRSRN B4ch BferalR! 88 hEREL EQ£corg?r¥tetaeoaﬁﬂéEﬁ?£%tﬁh ! e%{tlrety

insoluble in water and sparin
phar maceutically acceptable protic solvents and in

veget abl e oils. Hoveverg ﬁﬁgpounds may be sol ubl e
in mediumchain fatty aC| caprylic 30 and
_mﬂﬂﬁ_&smmmmgﬁg@perl des and have hi gh

7 ot WP Sl BT M et et i R IR h o dprossing
endofgendies dal,?el astdpRors Al MepibTRAs| ireOSubatbd GHthEYe he@An GLP-1
or

i ed supstifutjQns or additions of chem ca
(Zogpglt‘%% DAt PP@ {5l ineRTcendar QRIS @t Ebiop fempegpture in
96 ak@llli pesstyiede Plates. NAhBAGA] cSREMEIrd hirveRtc@0td Y6 tvveu §1ass fiber
pagglatablllty, decrease adverse reactions, ),

etc
ysigee ByrkingBlnaermiate harvastps nDrigr yekass ifiher PPE@ﬂﬂaWrnhmed with

scuﬁm:ant ér?d VRRQ0SH H%%;LEGQJJ e ?*%?169 %gyérﬂgr 5 A GLP-|

nol ecul e or agoni st or anal og ereo or an exendin

nol ecul e or agoni st or anal og thereof may al so be

fornmul ated for oral admnistration in a self-

emul sifying drug delivery system (SEDDS). Li pid-based

formul ati ons such as SEDDS are particularly suitable

for low solubility conpounds, and can generally

enhance the oral bioavailability of such conpounds.

10 In an alternative enbodi nent, cycl odextrins may be

added as aqueous solubility enhancers. Cycl odextrins

i nclude nethyl, dinmethyl, hydroxypropyl, hydroxyethyl,

gl ucosyl, maltosyl and maltotriosyl derivatives of a-,

R-, and y-cyclodextrin. An exenplary cyclodextrin

sol ubility enhancer is hydroxypropyl-j3--cyclodextrin

( HPBC)
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whi ch may be added to any of the above-descri bed

conpositions to further inprove the 15 aqueous
wa@oloahsdoety characteristics of a GLP-I nol ecul BCDUS2007/012499

agoni st or anal og thereof, or exendin nolecul es or

agoni st or analog thereof. In one enbodi nent, the

conposition conprises 0.1%to 20%

hydr oxypr opyl - 3-cycl odextrin, 1%to 15%

hydr oxypr opyl - p- cycl odextrin, or from2.5%to 10%

hydr oxypr opyl - p-cycl odextrin. The anount of

sol ubility enhancer enployed will depend on the anpunt

of G.P-1 nol ecule or agonist 20 thereof, or exendin

nol ecul e or agoni st thereof, in the conmposition. In

ot her enbodi nents, absorption enhancers nay be added

i ncluding, but not limted to, cationic polyam no
Exanpld®. Gwiddseasssppl y- ar gi ni ne, pol y-hi stidine and pol y-

| ysi sui taphl. e absorption enhanci ng agents
incpg%gag%gﬁggﬁ# %ngg%ﬁgﬁhollplds such as di decanoyl
phoBplkeatli sfyseziatllyi dikiddp¥ekes 4R drhnsdi@sdd Rﬂthe333d4u$vbl@ '3§say plate.

of the conpositio s described herein may be thickened

Ra‘i/\i"‘l“ﬁfeaa RgHipRma; ol E M H) @re detaphednom sctissye gylure flask with
Veﬁ@ﬁ"é’ aﬁ@%aﬁﬁdﬂfrﬁ:@ 3h MfrbN Tﬁ@i‘t‘ | RN B dPERe ré@hé@%{ldé’@i‘hq{uffer at

in water. of a w de vari et

2. Sﬁ‘h 59 n‘i?élé/@?lr @FFQ%&@G@B% é:bﬁ & 103 pglle)iarg |ad@€dag)e¢il wellayf te assay
plaRMPYEE hRcsHdhR! s uctﬁfoo?ﬂ( %}%\egatu?é: af ik Bgﬁpﬁ{r 3P nfifftes. The

ioni ¢ surfactant or an i1 onic
reaghi(nf igdemminated ueith 49 1dlof dysis b@ﬂfgr@lﬂsnculﬁmechdltaobml temperature for

4 1&&‘ |11f1 %@%aﬂg Nad &St 1@ suiaedTﬁénag netrklrx]c V\ﬁ&.hglagcreen

be prepared by m XI ng REvTHgrad
A{?@r@ﬁ@f kiy andicesejis ek Ipacbondmeﬂen EFmer Eusi@mﬂﬁordn’&ﬂer The assay is

cor AT s ERMERARS Bu o BuCPURE BN 2 Concent ratod

m xture which may then be adjusted to the final
con VISCOSIty by the addition of water
%ﬁi?ﬁf%ﬁe?‘gg Jagent and possibly a buffer to
con I p |on solute_.to contraql
con LR ) 04 b3k 3R AR Brbacts-wetkgpny pie
Ratu gheyréigd t:zhemphyas cellane- 2B)’1Q1ré3 @eRREEd TS ABksRE cRft@¥ A8S with

Velsd dos 1g‘;,ehuu for é,glnln an amount of a GLP-1_or

efﬁﬁn%@‘}fﬁ ahe Of’éﬁélP reedly apsaesdsuRended ighufgr at 3.0 x

loéagzﬂﬁ/lnﬂt TAén 201 RQlls fEDD xEMARILE), ar8X8AH 1 A1 w@ﬁgé@fhe assay plate
ndi n- 4. will be recogni'zed by those in

and el gre snuleledcAtroRm HBRESS In e dape R0 ragelms e teaction is
teraedWoALR 10 TRBY 1§ RCEOES anAGhiBhid ot RsoAY {
of the subje qﬂ %he subj ect's 6 ysigﬁf ﬁaﬁggﬁﬁgﬁgﬁdnsn1&m
darien AR epn EtWaSWU%R&E@@@%n@IDAh@ﬁQWm“%tei\’&i assay kit
d Rselef SETALEn RYPERE, B v
an deps) ondert. orrx A n& %ﬁ%rggiﬁ%ﬁe‘lﬁde {n‘#e@ ?gssa 13 completed in
384 wak pintes 4t|259l1\M0ﬂ1Hn¢S the ranges quoted her ei n.
Adm ni stration should begi n whenever a therapeutic
effect IS deS|red for exanple, at the first sign of
: y z afseer di agnosi s of congestive

iy et %ﬁ@%ﬁﬁségé‘{?ﬁ%@@t et AsudPspian, fliaRigons, . Usa),

housed 3 mice per cage, are allowed ad libitum access to food and water until the start

of the experiment. At two hours prior to treatment, access to food is restricted.
At the time of treatment, the tip of the tail is pricked with a needle to obtain 1pl

blood as a “pre-treatmient™ control blood sample. Immediately thereafter, each mouse
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intramuscular. Oally active conpounds may be taken
orally, however dosages should be increased 5-20

wo edod/139ble opti mal fornul ati on and node of PCT/US2007/012499
adm ni stration of conpounds of the present
application to a subject depend on factors known in
the art such as the 20 particular disease or
di sorder, the desired effect, and the type of subject.
Wil e the conmpounds will typically be used to treat
human subj ects they may al so be used to treat simlar
or identical diseases in other vertebrates such as
other primates, farmaninmals such as swine, cattle
and poultry, and sports animals and pets such as

o e HodBRa i oBTbin Rl LFhetRt5 2 shbutg or 00 w
vehRie (ﬁ)%bmcb hengef . AdeaitRxentiood natnplesl #rearollagedi a 300160, 120,

anal og thereof, useful in the nmethods disclosed
180pandk 240 pWRHeAfEr dRICAYO™ ot her active i ngredi ents

usefitbdl AubhR B GHANEANyITh 2 GRREES ixidasbaibientai (OneTouch®

For exanple, a G.P-1 nol ecul e or agonist or m bt
Ultrae (lg 1S can.once xelelinpome) fobnsen GPmagnitdHpias, g\t each tune
pontlth M8 t @Yhebt%stc&%lg ¢eirb e BE 1Y piBrR cBoh &Y 1hecﬂood glucose

npoun , for congestive heart failur el !
relecblb'escp tnyct rrgqttni; miith yYehiclgloglypsEest semglep ﬁgd vghicle ccgltrols are also

argc{ lRg: I? gghtrf# . e%eﬂf?ﬁérﬁ‘" YoriR3age form or in

rate I ntended for sinultaneous or
seqﬂgniﬁcaht Mmsamnpter aﬁfmsn atmld@n‘@ﬁltﬁ} brtANP VA LE<B05). Where a

t it eattngﬁeaﬁm\é\gg}ﬁ taeg st Srh aer% I&#ﬁféré@ltbythet Ek?rxtrol mean with

m nis or nore
Duaﬂlm i sst atdtonsing I(ﬁr@hPad tRns:mtvemoreerm i foenVindows;, GraphPad

ssiple to one._or I P-1 nol ecul es
SO%Y’ gm?&%@a‘%ﬁfq}g}%g@ﬂ NEY B P16 gdggrg di n nol ecul es
or pgeRiftahags d10464 2T haHd BderPCHOVaiSRY 6Tt ivao Bovier blood
analogf t hereof, and one or ngrg ddlgéonal 25 ive
glucpggrie t@ﬁﬂ%vwcl&lopf%%ﬁeer o8t eabledand BgMes 4B i san

will also recognize that a variety of active
ingredients may be admnistered in conmbination with
Exanpld 4. nipaschitake Ajsa¥goni sts or anal ogs thereof, or

exer)ﬂi {}nt Al heEHERRssHhi Ry AR I%Iﬁedp in 9@%&9@11%&%1%?& of phatk2)° C

ment or “synergistically enhance th

60 F(ﬁéoﬁ'ﬁthuﬂndm’ atld eral 2dAtlight:derkecyeds dvith dightst on 3t Q?%%t Mice are
ho%e? 3)8 %t %ég‘k %&n@ﬁa rctd%és%'ﬂg)‘ L& lzbﬁgﬁo‘fcgééégo t8od {"ﬁeklad LM

sclo erern cul e or agoni st
4367 Mahm:lnothst)eambfwat@r exsrpha$ moted) derpteleaspt afg@nﬁf%elcs diefore the
anal og thereof, may be: (1) co- formul ated and
ex%‘&ﬂﬁ‘ﬁ'% ¥tered or delivered sinultaneously in a conbined
f or mil akp@ﬁnent£ e chaiduvted betviendhe bowrataf §708ranil[P900. The mice

as.s ate f 9 I | Qr n
argg’{’e% rfﬁﬁpﬂé{?‘ii 0(28?41 SFEBY© eagl REY nof\r/\%ml 41?’)%5’%;1@ én vﬁ%‘g%“‘” to
exg&lnh&% edaTl Midk rcivd bl intkdjREieal injdveiona200ds) mﬁ)elther vehicle
rise adm nistering or. deliver the a

(10 MFRprline) géwa‘éﬁﬂm%ﬂqng} at & ye/ke I?wggrgr}g}x%?cgatglg' Rjgegied with a
prg-%gciieﬁ%ooé USR&TTERAd 1M I8SS. SThPfdddSeREt RAPEEh&Bat 30-minute, 1-

hr, and 2-hr intervals to determine the amount of food eaten.
Significant test sample effects are identified by ANOVA (p<0.05). Where a
signficicant difference exists, test means are compared to the control mean using

Dunnett’s test. One-way ANOVA with Dunnett’s post test is performed using
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or by different injections in separate syringes. In
general, during alternation therapy, an effective
walomagsssaf each active ingredient is adm ni st eP€mus2007/012499
sequentially, i.e., serially, 20 whereas in
si mul t aneous therapy, effective dosages of two or nore
active ingredients are adm nistered together. Various
sequences of intermttent conbination therapy my
al so be used. In one enbodinent, a G.P-1 nol ecule or
agoni st or anal og thereof, or an exendin nolecule or
agoni st or anal og thereof may be used for treatnent of
congestive 25 heart failure in conbination with
angi otensin converting enzyne (ACE) inhibitors. In one
Gra 8‘%‘ jile:rsfi’mg‘(l?f f‘o "Whtﬁfb G p}ﬂ’gﬂ@oﬁwa% %%1%%0 California.
ereo , OF an ‘exen Secule o agoni st or anal og
See, tehpr'Bafleils used in conblnatlon with captopri
(CAPOTEN(r)). In other enbodi nents, the agents of the
disclosure may be used in conbination with one or
tees alsiﬁhhdMICBmammhlhioﬁe S, such as benazeprll

N%?\}l)ey enal r§|P|)le \é&g)OTEC%ﬁ%rBI ]@MIEIPFs )nyocardlal
mfafo@xﬂihp('Mi) a(xﬂLM@E@e}ﬁly cﬂﬁfgbﬁd@phédrt CAREONS She rﬂﬂgl WaREgd sham

noexi pri | Nl VASC), and tra oI a I
S“Ig%m\ﬁtﬁ{flP¥§""° YPek B?F\Te?"f@ﬂ% diesting. ats ace pegte E;IT-? bf25or

25 ;aﬂ&mg%ngr [@E@"“Pﬁx&x’i‘tﬁﬁﬂo&md@rﬂ@ oﬂﬁﬂx@l/ﬁg/‘ﬁﬁh?@ﬂ L &niflk for 11
goni st or anal og. thereof be used for treatnent of

Weels@ wgaegnﬂ?c\véanew §ipn.f aﬁiqrélraé ﬁuﬁct&shﬁrpch semedrelige: e gigeessed by

ec cQﬂ'arcHQ%t% Ret A BlOEKERS tu%l C P2 9n8QL8 tRladm?l t¥ng hemod amic
SR AL B B SR S e (BETAPACE(r)), “tinol o

meaSBEMEABREN f3sjingdd Adhar esRmEY| iBROT( a)d glucese sohentration were

mea%%g&éﬁg& : gome%?%%lrg gﬁ%{l)él As@%@ﬁ&%?ﬁ?@ﬂ% 191 r())rr éndeix ﬁor insulin

resigtimnoERAtal ¢idted.) Peble Oxygbm ip(aKERLGNE ER$rcispan measihrefl by indirect
TOL(r)), metoprolol (LOPRESSOR(r)), | abetal ol

YNE(r), acebutolol (SECTRAL(r)), atenol ol
( TENGRithdfacicnBoppleo| ezzho(;eifﬂi%@ﬁph?,(usr psfolnadeiet aBakfly,16hort-axis

imo EAIOATELE R o (S SOALL 308D Bl

reco2@@NksSh speedBalll 0g xﬁxhﬁsr egéﬁ vehtritiilar %8018 (ECEDE)0dnd end-
oni st or anal o ther eof may be used for treatnent of

systeﬁﬁ gHEEnFens K a Ty raeasred o AEFORHRE ohewNFrisAR Jpciety for
EchBB4r8ioatgihot Rﬁain%—éd el BLERIGOT Ipéfp%@z{]sv&ﬁﬁ’@ (LASYCBnPSjection

candesartan cil exeti| ( ATACAND I rbesartan

fractiay APREF) 7e, mpasyEad;and Oszu{mﬁwz(fhy JonggaHis Hietan
( DI EN Hdve T8 éa§ fa (M LARE B ar@RbtHRL FMt aa%ical 5-

nmesyl ate (TEVE . I'n anot her enbodi nent, a
chawbplemv@ o’Fheagqmp@t VQiWnﬁnlﬁl nigchh@tr thef tip cf the metxeé nigaftets and

dj Jmldefo“{h% REOBF axfhal Qi TR¥%af) %ﬂdf Ii
2 treat I‘T'Emlﬁ{%]1 congest %% r%& t ?g% ?’Uf e%?n acgégﬁ lg{e filling
wavgs (A) @rﬁemasum anhEdb stier cme Cdnulagadm@ugmostmmnast thh GLP-1
or compound 4103 1mproves cardiac diastolic and systolic function following MI-
induced CHF. Fig. 2A-C. Designations “L” and “H” indicate low and high dose of

drug, respectively. (E/A ratio and left atrial volume (ILAV) represent cardiac diastolic

caloyi

function; left ventricular gjection fraction (LVEF) represents cardiac systolic function.)
Chronic treatment with GLP-1 or compound 4103 attenuates enlargement of left
ventricle chamber size following MI-induced CHF. Fig. 3A-B. Designations “L” and

“H” indicate low and high dose of drug, respectively. Left veniricle chamber size is
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20 spironol actone (ALDACTAZIDE(r)) and epl erenone
(INSPRA(r). In another enbodinent, a G.P-1 nol ecul e or
wa@gonils®4or anal og thereof, or an exendi n nol BCTIUS2007/012499
agoni st or anal og thereof may be used for treatnent of
congestive heart failure in conbination with one or
nor e vasopepti dase inhibitors. Vasopeptidase
i nhibitors include NEP/ ACE i nhibitors that possess
nat ural endopepti dase (NEP) and 25 ACE inhibitory
activity. Exanples of NEP/ ACE inhibitors include, but
are not limted to, tricyclic benzazepi none thiols,
omapatrilat, genopatrilat, mxanpril, racecadotril,

fasidotril, sampatrilat, MDL 100.240 Z13752A,
BMV518992

BVM5182657 and 000 f
reprigepiedcey ]r‘i’#l iveRtEistesend dipstpl ’ﬁ%@%@% @XW. ik e%d‘éenmde end
systhi@ SHmeflbiog! @SEESDHN U BEDPAtandNDVESD 36&, midakured according the

366, 973, 5,225,401, 4, 722 %0 5,223,516, 30
Amﬂn%’QS‘GB@}’ famchpeamisogsaphy lgadiperedeeictioh e or agoni st

or ERALWRIENRIROHith GLANA (?r)‘&ﬁ‘l%cﬂmﬂmwgtﬁt&nﬁites a3ahh $ésistance
or anal og thereof may be used for treatnent

of
and dowpgessi ineulinesgnsitiviy ifollewing MERMICRAGHTH K& 1fAxfry Designations
«p L O %er??y i EatQ qg‘geﬁﬁi' MEh g& br bia %QES@)&:&H@&}I' Hgé’lﬁiﬁﬁhhéima and

exanp e, In one e odi nent
hypexgleecmiie anuag@tnl?stwe@k roshMgin Meiressed coptrahsragps.\\@s shown,

chromQ ge%ﬁ-ﬂ@n‘%]caaﬁgg ﬁ%%g%é%é%gmb 1ﬁ§iﬁﬁdéd?l PRL&SeUERel Yhd improve

goni's e used for treatnent of
msulnnmrsitlwts (ak amat;uréta bl Hanéostasoniodgl Assessinent (HOMA), a major

d F gugt 'r% iSeV| ges such as cardi ac resynchroni zati on.
indepp fordusulin ISR st andi ng the present invention, the
f ol Fxgmsmgcmwmisestealﬂmt ichoiniiel eeatmime vastpGiLPrkat sompound 4103

relating to this invention s Idn co
iR HER PIRGSS SRS GBPEDEY TG uuEE K, ipnations
«L S MR ABRELE NSw Qhd high (ﬂdb‘é&iﬂdr@gl reprmkdfngV\At thkQtirae of treadmill
| at er devel oped, which would be within t «:f( ur&ﬂq]\;\/@{l b
testo BV kiaky eade| Fnianenush, rlacedn O & dWOrEA K e j {ffpolumous
Insﬁ‘hﬁxe &orSIRhbsh @)H)raf QNdnSAnPSYI8E6¢E ehEEsdistPh adiblic chamber
ereinafter cflainmed. Each reference cited herein

(OX mew shice Golymbnat bf awaentsh tipugio i opipllow meageiaEs constant
spe%? o ?aﬁ?ggkgaskrenﬁgﬁf Fr%%bteﬁhéﬁjb% A HESID ANBSted! The treadmill

Fom con ent cultures of RI Nnbf cells
is thmp stesteil g 8 refmdingfon 3 usingtem, follosed Ryo kY mianfior aﬁegluEﬂSeand then

ke% %:tu Pg&fxgbwuhgl Mtg E}E%thg msié%rF ml%‘lll,é égg Ofgéaltirgap{rlacﬁﬁ‘l‘ijl test is

detbnmmed byuatds mabﬂ% toedelp thopaastafiteaadmill and tand Prdheeleptric shock
| g{ gnetrsé gerc%nas paf Eteggréﬁgtcgpgﬁq%y@(h 19;'(:%?0%11&&&?% Eég(kgm)*Body

usin rvestor
we@ha&g)f x Begre@ bfipesle acrmnnmgtﬂlstambevm @iygescionsurhptiont (P, carbon

aicys bestoRoR (I SA T E Bl I hedAhbe" RAMM §" midfe Wer the

treadmill test, plasma lactate and glucose are measured. The treadmill test is run and

analyzed by one investigator who is blinded to the study.

Fig. 6A-C demonstrates that chronic treatment with GLP-1 or compound 4103
results in an attenuated baseline plasma lactate level and improves exercise capacity to
peak lactate ratio following Ml-induced CHF. Designations “L” and “H” indicate low
and high dose of drug, respectively.

Long-term treatment with GLP-1, an exendin, or an exendin or GLP-1 agonist

can improve cardiac function, attenuate cardiac remodeling and enhance exercise
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5 Exanple 2. Cyclase Assay G.P/ A P/ CT Cyclase (RIN)
assay Five pl of serially diluted peptides are
woe@naseared to the 384-well assay plate. RatPQENS200Z612499
insulinoma cells (RIN-nbF) are detached froma tissue
culture flask with 10 Versene and washed once in
buffer. Then RIN-nbF cells are resusupended in buffer
at 2.5 x 106 cells/m . Then 10 gl cells (2.5 x 104
cells) are added to all wells of the assay plate and
cells are stinmulated at roomtenperature in the dark
for 30 mnutes. The reactionis termnated with 10 pl
of lysis buffer and incubated at roomtenperature for
4 hrs in the dark. cAWP content is neasured using
capdcRy Kh q thQ@dhvé'h%E‘ﬁ@Shﬁ@ BJTlMal' %&%WCB&%@&’ tréhtnedPith GLP-1, an
results are read on a | mer Fusion fluoroneter.
exenfiiy o §ayexending ornsildi- éopgonlssm\ﬁnprwateésmme pgformance and
Hﬁ5§ SR (6 Fi g
lmp{sgé'(régg ]L']{}ﬁ% isfg pé%%ai&é%d agr{gA transf éﬁ“ﬁ%d %ﬁéde Iﬁééeﬂ mimetics
ther@®@re wepriesend saypgiéniiadly ne@l Rhtrapkytioiagposchi foonthe cetdtment of
etached froma tissue culture flask with
“mé%fggﬁgggﬁ qvcgashed once in buffer. Then 6-23 cells are
resusupended in buffer at 3.0 x 106 cells/m . Then 10

rfeatment of

‘ .lﬁ—the dark for 30 mnutes The reacti on
i's sm@m lnat/ms} mStdmdéﬁgolleﬁfcofqﬁrssaxbwyﬂganaﬁdo Iirmi)ubﬁiy@dardlal

) at ur e S i,n th ark.
infafigian D) (60 R eaP B R R e I B o SRS FRp weeks
aﬁeﬁ%zﬁﬁﬁ Aeakibh, raa@ Gré @uiell SwaheGLead @u@t@rﬂmlso NmEidgad oral;

~ Fusi on fI uoroneter. The assay is cop
Cap i “pPnaoR; Dy (61 09 giaals EIkRET8r 3 0 vbie for 11

weekQ\Ne@Lpg Nas qyo%@e(f%mbeprh&lhégﬂ%ﬁ %umzlﬁﬁnefouﬁ 2%%@ Spril was
age (Harl an, Indianapolis, IN USA), oused

pm\ﬁfiedea medke/D gl ¢mblaatam 1hretﬁpwmﬂa@c,1é’s§ apg cqnienyil has an
add:qpvg ShRLE [)n lfgédvlen'; BE EPA 3hdo, aofrneﬁé?ﬁerﬁél%e&* 5@@1{010 dilstd1¥Orunction.

ours prior to treatnent, 'access to oo
Flgﬁe"s-ﬂ?rlcted At the tlme of treat nent, the t|p of the

. taphlygl t edI t. o obt 0o0d a

ris S0 Srlfals e dnfBiRh BotyhROLhd auy PREyF s an

additiver effttteron émploveniese of53ardac?@67rd3ABY.1  Fractional shortening
PCT/ US200.7/ 4 eri toneal | .

percerioge i £ A AL POy T NG Rgef RoA med Ryt cardioc

musZQDcc:mtraeﬁhql erlﬂxﬂﬂﬂ‘vfg@ thakpeyith SAM-1 iagdalap tﬂpﬂg@;sdf Sn additive
sanpl es are coll ected at .. 6 an

cffef il pHEMSH0D, O R EHEISHL 0%%%&8@@%%&?@6%%@&% PA-B, and

impyéiiel eRe@ideCapaciOX hithsfichines eNBIrCHENetoUGB( 10A-B. Combination

Utra(r Li feScan, Inc., a Johnson & Johnson Co
thergpy Mlt(hab C}g\)a}‘xd c&pfogg}_: Haq ?li)ré.ddltlve etfect in the responge.p of )éxerc:lse

capacity-to-peak lactate ratio, and baseline plasma lactate, following MI-induced CHF.
Fig. 11A-B.

Taken together these results show that combination therapy with GLP-1 and
captopril provides additive cardioprotective effects in the early stage of congestive heart

failure.
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10 point, the effect of the test sanple is expressed

as the percent change in blood glucose relative to
wor@a/13apected with vehicle only. Test sanpl esPEmnus2007/012499

vehicle controls are also conpared to their

respective "pre-treatnent” controls. Significant test

sanple effects are identified by ANOVA (p<0.05). Were

a significant difference existed, test neans are

conpared to the control nmean with 15 Dunnett's post

test using G aphPad Prismversion 4.00 for W ndows,

G aphPad Software, San Diego California USA,

www. gr aphpad. con). Exendi n anal ogs di scl osed herein

have been shown to effectively |ower blood glucose

relative to vehicle control. See, e.g., Table | and

Flgures IA—B 20 Exanple 4. Food Intake Assay Al mce

. i ¢ hodeted i n a stabl e envi ronnment of

cycﬁéf% o Pt SO Mgl o il S St
infaychenp VD artdrmxbeequenﬂy aHRngddeegbsd w Ekaragle 3.bBtaming at 2 weeks

access to food Tekl 485; Madi s n, W's and
aﬂ%%‘}“a‘é&ﬁ% tona taeat‘rt %FCS?E%E‘PO %{éf"(’i A@ ngke/d,
or V8fcle2for QK\Q:@HVB@& SE/.IQ\I RatRX REFicARRES a@ro%ecﬂé’éw %@&dmg to the

bet ween the hours of 0700 and 0900. The mice are fo

progeshye dedrribed 3 Hempled- HOMAds measyrsthah thre yyaeks, sacewdmg to
mc%b{ceﬁﬁfeoéesEﬁbe@?fpﬁfdggltﬁetS) As%ﬂovﬂl Qﬁs Is88hihg B8del can be used to

Intraperitoneal inj i on either vehicle
lde!(xtlfb%@né@ apglqaseppabletodd smpt@n@m g@rdm&tﬁlmcw pefl insdlim sensitivity
follo Melr N a 30 pre-wei ghed food
© pel %é%f é LM 4%% Afﬁe food pellet is weighed at

30-n1nute 1- hr, and 2-hr interval's to determine the
anount of food eaten. Significant test sanple effects
are identified by ANOVA (p<0.05). Were a

signficicant difference exists, test neans are
conpared to the control mean using Dunnett's test.
One-way ANOVA with Dunnett's post test is perforned
using 54 WO 2007/139941 PCT/ US2007/012499 5 G aphPad
Prismversion 3.01 for Wndows, G aphPad Software, San
Diego California. See, e.g., Table 1. Exanple 5.

M -i nduced CHF Ani nal Mbdel Sprague Dawl ey rats
undergo left coronary artery ligation to induce
myocardial to infarction (M) and subsequently
congestive heart failure. Some rats undergo sham
surgery. Starting two weeks after coronary ligation,
rats are treated with G.P-I (2.5 or 25 pnol/kg/ mn),
[ Leuld] - Exendin-4 am de (1.67 or 5 pnol/kg/mn) or
vehicle for I'1 weeks via subcutaneous i nfusion.
Cardi ac function and renodeling are assessed by
echocardi ography. At the end of study, rats undergo
treadm || testing, henpdynamc

58



10

15

20

25

30

35

15 measurenents and fasting (12 hour fasting) insulin
and glucose concentration were neasured and the

wokoenswasi s Mbdel Assessnment (HOVA), a maj or POOEK2000012499

insulin resistance, is calculated. Peak Oxygen uptake
during exercise is neasured by indirect calorinetry.
Transt horaci ¢ Doppl er echocar di ography is perforned.
Briefly, short-axis 20 images are obtained at the
papillary nuscle | evel and 2D gui ded M node tracing
are recorded at a speed of 100 mis. Left ventricul ar
end-di astolic (LVEDD) and end- systolic dinensions
(LVESD) are neasured according the Anerican Soci ety
for Echocardi ography | eadi ng-edge nethod. Left atrial
vol une (LAV) and ejecti oNe f&@ﬁ%l on (LVEF) are
nmeasured and cal cul ated fro | ong-axis view 25
Pul sed-wave Doppl er spectra of mtral inflow are

.chamber view,_ T
I #&k\ggﬁlsje ﬂg %‘f’ ADIGY ?)ggfe%%c%%ﬁ(gioig(gp‘bet s and
H@dﬁmsmnchmmmmWmeSG@m.t y. The peak
of early (E) and late filling waves (A) are neasured
and E/A ratio are calculated. Chronic treatnent with

2. @ Polipeidecompeising tﬁé%lﬁd%&%@(éleﬁlé’fa %ﬁﬁ ggcmﬁi 53|F: ¢ and

C%tol ic function follown
EFTHELS KM EERA VREFIEYLKNGERISGAPEPSow and h| gh
dose of drug, respectlvely (E/A ratio and | eft
at rial volume (LAV) represent cardiac diastolic
R PeRtidel comprisingithe aming acif sequcore (SEQ TP OFO(G)VEF)
HGE £ PPy oni ¢
e Dt et e
enl argement of left ventricle chanber size foll ovvi ng

= B. i gnat i
% MI—F&Pﬂ%ﬁcat g‘%ﬁmﬁég‘a"'%. aﬁ’ s cli?;ge n%fr@%b Fé%‘g | veI y.
HAEGTFUSPLSKEAEERAMBFIEWEK QGGBESSWOPPOR7/ 139941

PCT/ US2007/ 012499 5 represented by left ventricle end
di astolic dinension (LVEDD) and left ventricle end

5. s\ymlgbapndélcnmpsmmg thd-Mafld) acid- Mibh G HYVESR G
Hﬁgﬁil'igﬁ C th Amsrl can SOCI ety for
i[’ggh Jny @.PP Foni c

treatment with GP-1 or corrpound 4103 attenuates
|ns%lln resistance and inproves insulin sensitivity
Bogntide sPupHene dee @pmo Fmidseqnene (SBESTYRW:IVDNs 10
HdEdTWﬁDkaQL@E@VRLWﬁ@Q@@Sﬁ&?Pﬁ drug,
respectively. Hyperinsulinema an ypergl ycem a
occurr at 13 week post M in untreated control groups.

7. ApSDfuifide cHEAGNE dld SALIEM CANCRA R FENASN 9 |

asima i nsul i ucose
%HTWLS%Q@%WM@@WBP%M
Assessnent (HOMA), a mmjor index for insulin
resi stance). 15 Fig. 5A-C denonstrates that chronic

8. Arpdyprptitle whmpriGhPitie aninoorfibssnderktQBEQ MPNOVEY)

@F%QWWFE%QS&%SE%AP%% Qg M-induced

9. A polypeptide comprising the amino acid sequence (SEQ ID NO: 12)
HGEGTFTS[D(OMe)]LSKQLEEEAVRLFIEWLK QGGPSSGAPPPS.

10. A polypeptide comprising the amino acid sequence (SEQ ID NO: 13)
HGEGTFTS[D(OMe)]LSKQAEEEAVRLFIEWLK QGGPSSGAPPPS.
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"L" and "H' indicate | ow and high dose of drug,
respectively. At the tinme of treadm Il test, two rats
wae@7489%l t aneously placed on a two-track treap@i/Ub2007/012499
(Col unbus Instruments, Colunbus, OH) at a constant 5%
grade encl osed by a netabolic chanber 20 (Oxymax
Del uxe, Col unbus Instrunments) through which airfl ow
passes at a constant speed. Basal neasurenents are
obt ai ned over a period of 8-10 m nutes. The treadm ||
Is then started at 8 mimn for 3 mnutes, followed by
12mmn for 3 mnutes and then kept at 18nmmn until
rats reach exhaustion. The end point for treadml|
test is determined by rat's inability to keep the
pace of treadm Il and |and on the electric shock 25
grid for over 6 seconds. The exercise capacity (EC) is
11. dapelypeptett mﬁﬁﬂg@nﬁﬂm&uwidm@@me (¥R o Megitde of

I i t on (V02
HG%Q?%@“&&L@?%%E%}O uc |on%§ ar e rrealsur e((JI as)

described Wthin 1 mnute after the treadml!| test,
acta and ucose_ar.e meas treadm ||
12. 2o B Pepthie St i e 9508 a5 5r Nt kPR RISt R0 T s
HGBGTIFISIOISK QDEEEANVYL FBOWEKINGGRASSGHPPPBSt r at es t hat
chronic treatnent wwth G.P-1 or conpound 4103 results
in an attenuated baseline plasma |actate | evel and

13. |N’P6%€§tldﬁ<&frﬁpr&ﬁl§@@ agaliby ati@ se@&ﬁllée km@a]ﬁqoan 6)0
- i nduced CHF, gna ions "

L" and
HGEQFJ&%%WW‘%W&SQ@ PG LEE 3§pect i vel y

Long-termtreatnent with GLP-1, an exendin, or an
exendin or GLP-1 agonist 35 can inprove card| ac
14. Ay pelyipgptidaganenringthe aming acidsruernice (YEQID Meharkce

HOEKATSIL SROL YA AAROFK BT USRI 2499 5

capacity in-a congestive al l'ure ani mal nodel .
Chronic treatnment with G.P-1, an exendi n, or an

1. S g kAR ha 38 L BL S BTE Ko
HGE@@FGIS&II@%K@IEIEE@BFRLEE’WLK&MGTPSS(Eum’Sm nmetics

therefore represent a potentially novel therapeutic
approach for the treatnment of congestive heart

16. fﬁ[pb%&phd@cc@ﬂ@i@ﬁ%@ mﬁ@a&d@f&@&nb@ ($egho ﬂﬁﬂe Qo) Wi th
or. Treatnment 0 estive art
ncfGrRDR L e b T R odiresErEiis cor onary
artery ligation to induce nyocardial infarction (M)
and subseqguently CHF as described in Exa

|l e 5.
17. & gptypsptidsepRrEies thesmype apid sgaermge &SEQ&EW%?O} at's

Haﬁmﬁfmm QWERE AL FIEW GpksGEP g/ kg/ D oral ;
p"), conbl nation therapy (GLP-1 and captopril;

G|_P+Cap )), or vehicle for 11 weeks. G.P-I was

18, 08 BEL AP e, 2Ty oSS ARE PP OID RO 20

HGWF&EL DRQUEEELIRINFEHWGKIRQGGENGGERRRpri | has an

19. A polypeptide comprising the amino acid sequence (SEQ ID NO: 22)
HGEGTFTSNLSKQLEEEAVRLFIEWLKQGGPSSGAPPPS.

20. A polypeptide comprising the amino acid sequence (SEQ ID NO: 23)
HGEGTFTSDKSKQLEEEAVRLFIEWLKQGGPSSGAPPPS.
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additive effect on recovery of E/Aratio, a
measurenent of cardiac diastolic function. 20 Fig.
wQ 200213P1y. 8A- B denonstrates that conbi nati onP€TERBPY012499
with GLP-1 and captopril has an additive effect on
I mprovenent of cardiac contractility. Fractiona
shortening percentage is calculated from LVEDD and
LVESD, and is a neasurenent of cardiac nuscle
contractility. Conbination therapy with GLP-1 and
captopril has an additive 25 effect in attenuation of
enl argenent of left ventricle chanber size, Fig. 9A-B,
and inproves exercise capacity and efficiency is
M-CHF rats. Fig. 10A-B. Conbination therapy wth

21. & pobpafierathaRihe el BCLhIAETEERAD NOHE,

HGEAGI I 2WISKQPEEEAY RIAIESV K QGGPISGAFPRB: | nduced CHF.
Fig. 11 A-B. 30 Taken together these results show that
conmbi nation therapy wwth G.P-I and captopril provides

22. atl golyipeptidacainpiiting drtamiao atidertserice (SHQ BNy 25) age

f j ' 7/ 139941
noBeriS LV R B RARAE  Soni g Model
Sprague Dawl ey rats undergo left coronary artery
ligation.to induce ocardial, infarction (M) and
23. s‘f&%?i%@’ﬁ%é? GOTEPESIAg thecwdinp e eRuenes(pER B N@% &Pt i ng
HGEG I MY TQ@EIE BEAVRIFIBWLKQGRIPSNGAPRPS. are treated
with test conmpounds at 5 g/kg/d or 10 pg/kg/d, 10 or
vehicle for three weeks. E/A Ratio is neasured at one

24. éﬁ%mﬁﬁ@é S ffridifg temiRb A6 B IS ELDEIND? 2B an! e

Is measured at three weéks, dccording to the
HGHQdERPeSHe HEA AKEFIENAAREGRSSEAERBSN, this
screeni ng nodel can be used to identify exendin
anal ogs capabl e of inproving cardiac function and
25.i Agelypeptidnedrnpuising thefaphinoweidgelyherice (SEQIDONR: 28) g.

= 2499 5
H s SR R AT R PRl REPER o i ¢
sequence (SEQ ID NO 4) H GD GIFTSDLSKQVEEEAVRLFI EW
L GP S.S GAPPP S .. 10 2. ol ypeptide c risin
26. S PO ReRBIS e AP RBGs SircE nsrest B oAy O T REP by | "
HGHGAG P BEISHUVEEEAYRULH TEW - KRIGERSP S GARPBS. 3. A
pol ypepti de conprising the amno acid sequence (SEQ ID

NO 6)
27. A polypeptide comprising the amino acid sequence (SEQ ID NO: 31)

HGEGTFTSDVTEYLEEEAVRLFIEWLKQGGPSSGAPPPS.

28. A polypeptide comprising the amino acid sequence (SEQ ID NO: 32)
HGEGTYTNDVTEYLEEEAVRLFIEWLKQGGPSSGAPPPS.

29. A polypeptide comprising the amino acid sequence (SEQ ID NO: 33)
HGEGTYTNDVTEYLEEEAVRLFIEWLKNGGPSSGAPPPS.

30. A polypeptide comprising the amino acid sequence (SEQ ID NO: 34)
HGEGTYTNDVSSYLEEEAARLFIEWLKQGGPSSGAPPPS.
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HGEGTFTSDLSKQVEEEAVRLFI EWL.LKQGGPS S GAPPPS. 15 4. A
pol ypepti de conprising the am no acid sequence (SEQ ID
WOEN07/13994 HGEGTFTSDLSKQAEEEAVRLFI EWL.KQGGPS S GARPRBS2087/012499
A pol ypepti de conprising the amno acid sequence (SEQ
ID NO 8) 20 HGEGIFTSDLSKQ EEEAVRLFI EW.KQGGPSSGAPPPS.
6. A pol ypeptide conprising the am no acid sequence
(SEQ ID NGO 9) HGEGIFTSDLSKQLEEEAVRLFI EW.KQGGPSS
GAPPPS. 25 7. A pol ypeptide conprising the am no acid
sequence (SEQ ID NO 10) HGEGIFTTDLSKQLEEEAVRLFI EW
LKQ GGP S S GAPPP S . 8. A polypeptide conprising the
am no acid sequence (SEQ ID NO 11)
HGEGTFTSDFSKQLEEEAVRLFI EWNLKQGGP S S GAPPPS. 30 9. A

1. Mepoh ot dscaetmmmpae e dulifls oS sBQuAE: G HLNEE 365 1P
HGE@&%V@SQ{@E@MWQ@@@MRPEPS 10. A

pol ypepti de conprising the am no acid sequence (SEQ ID
NG 13) 35

32. 5%5@%%[1 ERGAYRLE!S @GAPRBS36) 59 WO
941 007/012499 11. onpeptlde
HGEWF@E@(QEE%WEEWLM@Q?% YD NO 14)

HGEGTFTSDLSKQLEEEAVRLFI EW.KQGEPSSGFPPPS. 12. A

pol ypepti de conprising the am no acid sequence (SEQ ID
33. NOpolypeptide Wﬁﬂgﬂlﬂ@&@@i&\ﬁﬂ@@@ﬁ&@&@ %

rokbm TR R R RO B A, ¢ sequence

SSA.PPPS. 15 14. A pol ypeptide conprising the am no

4., nh PP SHOPPRABALS H EP R TS (GBRIRNG; 29 5

HGMWngﬁmAvmgmmm@Bsswmuence (SEQ ID
NGO 18) HGEGTFTSDLSKQLEEEAVRLFI EWLKQGGP S SGTPPPS. 20
16. A polypeptide conprising the am no acid sequence

35. (g;g p;eﬁph@e caraimm R i BbLaS A EEANRS EIQEME KOSERS

17. A pol ype t|de conmprising .the amno acid
Hcgg@mm@\(ﬁf@ﬁ% P 3 KNGGPSSGAPFPS.

HGEGTFTSDL SKQL EEEAVRL FI EW_ KQBGPSSGRPPPS.

36. A polypeptide comprising the amino acid sequence (SEQ ID NO: 40)
HGEGTFTSDLSKQLEEEAVRLFIEWLKNGGPSSGFPPPS.

37. A polypeptide comprising the amino acid sequence (SEQ ID NO: 41)
HGEGTFTSDLSKQSEEEAVRLFIEWLKQGGPSSGAPPPS.

38. A polypeptide comprising the amino acid sequence (SEQ ID NO: 46)
HGEGTFTSDLSKQLEEEAVRLFIEWLKQ[OctG]GPSSGAPPPS.

39. A polypeptide comprising the amino acid sequence (SEQ ID NO: 47)
HGEGTFTSDLSKQLEEEAVRLFIEWLKQG[OctG]JPSSGAPPPS.

40. A polypeptide comprising the amino acid sequence (SEQ ID NO: 48)
HGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSS[OctG]APPPS.
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18. A pol ypeptide conprising the am no acid sequence
(SEQ ID NO 21) HGEGTFTSDLSKQLEEEAVRLFI EWLKQGGPS S

wWOxPPR3B41 30 19. A pol ypeptide conprisi ng thePEMUsm®07/012499

41. @p.

aci d sequence (SEQ ID NGO 22)

HGEGTFTSNLSKQLEEEAVRLFI EW.KQGGPSSGAPPPS. 20. A

pol ypepti de conprising the amno acid sequence (SEQ ID
NO 23) HGEGTFTSDKSKQLEEEAVRLFI EWL.KQGGPS SGAPPPS. 35
60 WD 2007/139941 PCT/ US2007/012499 5 21. A

pol ypepti de conprising the am no acid sequence (SEQ ID
NO 24) HGEGTFTS DW SKQLEEEAVRLFI EW.KQGGP S SGAPPP S .
22. A pol ypeptide conprising the am no acid sequence
(SEQ I D NO 25) HCGEGTFTSDESKQLEEEAVRLFI EW.KQGGPS S

: AV _ g
se qﬁgﬁcﬁé eg&scé%pf% n%é( g‘g’%d £8d SefIRhES(IHR DNEMYY0 aci

HGEGEETS EEPARL BSEOEOERAPPPY. A

pol ypepti de conprising the am no acid sequence (SEQ ID
NO 27) 15 HGEGTFTSDLSKQLEEKAAKEFI EW.KQGGPSSGAPPPS.

42. 25polkppmidepepiprdmetbapmine agd sbpicant (REQEPNQe)ence

noESTRT PR AREEAVRE FIERT KNG GRSSIQBHHARPES) o5 A

pol ypepti de conprising the am no acid sequence (SEQ ID

3. K BaPYRG R PSR KO SHBC SO SINer 20 ( SEo

HGEGTRESTHIGK QHEEEANVTALMHEW L RREANRKRI [ A KBIEROIRGAPPPS.

25 28. A pol ypeptide conprising the am no acid
sequence (SEQ ID NO 32) HGEGIYTND VTEYLEEEAVRLFI EW

44, LKQolgpeRtide co Big he andflo aéidaedmeﬁae@(swkg mqm@r 53 ng

the am no acid sequence I\IO 33
HGEQEE RN R éiﬁm .]I%Q.H-A

pol ypepti de corrprl sing the am no aC| d sequence (SEQ ID
NO 34) HGEGTYTNDV SSYLEEEAARLFI EWL.KQGGPSSGAPPPS. 61

45. \iopebprptidospprsaiy he2007¢ adid seguense FBEQ ADRYPy pBpt i de

o PRI R Tt ™)

46. A polypeptide comprising the amino acid sequence (SEQ ID NO: 54)
HGEGTFTSDLSKQLEEEAVRLFIEFLKNGKPKK[OctG]RYS-OH.

47. A polypeptide comprising the amino acid sequence (SEQ ID NO: 56)
HGEGTFTSDLSKQLEEEAVRLFIEWLIQGGPSKEUS-OH.

48. A polypeptide comprising the amino acid sequence (SEQ ID NO: 57)
HGEGTFTSDVTQQLEEEAVRLFIEWLIQGGPSKEIS-OH.

49. A polypeptide comprising the amino acid sequence (SEQ ID NO: 58)
HGEGTFTSDLSKQLEEKAAKEFIEWLIQGGPSKEIS-OH.

50. A polypeptide comprising the amino acid sequence (SEQ ID NO: 59)
HGEGTFTSDLSKQLEEKAVRLFIEWLIQGGPSKEIS-OH.
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32. A pol ypeptide conprising the am no acid sequence
(SEQ I D NO 36)

wWoIBHGTBIPSDL SKQLEERAVRLFI EW. KQGGPSSGAPPPS. 10 BGI/U$2007/012499

pol ypepti de conprising the am no acid sequence (SEQ ID
NO 37) HGEGTFTSDLSKQKEEEAVRLFI EW.KQGGPSSGAPPPS.  34.
A pol ypeptide conprising the am no acid sequence (SEQ
ID NO 38) 15 HGEGTFTSDLSKQLEEEAVRLFI EYLKNGGPSSGAPPPS.

35. A pol ypeptide conprising the am no acid sequence
(SEQ I D NO: 39)

HGEGTYTNDVTEYLEEEAVRLFI EW.KNGGPSSGAPPP S. 20 36. A
pol ypepti de conprising the am no acid sequence (SEQ ID
NO 40) HGEGTFTSDLSKQLEEEAVRLFI EWLKNGGPS S GFPPPS.

37. Ap pepti de conpri.sing.the am ' eguence
S1. (el PRP e SO O S A MR A B BN 'S
HG@@&EH%DI%_K SERA ADOR Y PEPV LK) GOPSKIEISQH.he ani no acid

sequence (SEQ ID NO 46)

HGEGTFTSDLS. KQLEEEAVRLFI EWLKQ [Cct§ GP S S GAPPP S .
t
52. (@anlwg&%ﬁﬁ%mlﬁb B6id!RGuait (SEQADINEeaRENCe

FQIESIICE ISROEEEANRL FIEWLCORIE-OF-PSSGAPPPS.  40. A

poI ypepti de conprising the am no acid sequence (SEQ ID
NO 48) HGEGIFTS DLSKQLEEEAV RLFIEWLKQGGP S S [ O
53. cA @plyiePRd Scomp@sivDiRCATNe 30@stqrare (SEQOD WP249D 5

s R A R R R B Bl cnecs < 5

[CctG APPP S. 42. A polypeptide conprising the am no

4. P RO ORI o BRI 58 e AP RO ) o 43,

HGEGDI PPPRS KL EEEARYVREFIEWIIEQGK IROMACi d sequence ( SEQ

ID NO 51)
HGEGTFTSDLSKQLEEEAVRLFI EWLKNGKPKK[ Cct G RYS-OH. 44, A
55. DR' Iiigs c6QPRENS tKarhin® a2Md fauatded SEEUIENCE 64HPEQ | D

HQE@'EIT KA EEAVRLETENANSS Pl oct G 1 S o4 45, A
poI ypeptl de conprising the am no acid sequence (SEQ ID
3)

56. F@@W@SKMMWM@MWF@&@F@(@H@ Fd 46,

HAhERe 9@%?%%—?@?&%@%& PR oot

RYS- OH
57. A polypeptide comprising the amino acid sequence (SEQ ID NO: 68)
HGEGTFTSDLSKQLEEEAVRLFIEWLKNGKPGKGKIRYS-OH.

58. A polypeptide comprising the amino acid sequence (SEQ ID NO: 69)
HGEGTFTSDLSKQLEEEAVRLFIEWLKNPGGKEIS-OH.

59. A polypeptide comprising the amino acid sequence (SEQ ID NO: 70)
HGEGTFTSDLSKQLEEEAVRLFIEWLKNGGPGGKEIIS-OH.

60. A polypeptide comprising the amino acid sequence (SEQ ID NO: 80)
HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRGGG[DPP4I11].
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47. A pol ypeptide conprising the am no acid sequence
(SEQ I D NO 56)

wWoIBHGTBIPSDL SKQLEEEAVRLFI EW.| QGGPSKEI | S- OH. 25PdBUSA07/012499

pol ypepti de conprising the am no acid sequence (SEQ ID
NO 57) HGEGIFTSDVTQQLEEEAVRLFI EWL.I Q GGP SKEI | S- OH.
49. A pol ypeptide conprising the am no aci d sequence
(SEQ ID NGO 58) 3o

HGEGTFTSDLSKQLEEKAAKEFI EWLI QGGPSKEI | S-OH. 50. A

pol ypepti de conprising the am no acid sequence (SEQ ID
NO 59) HGEGTFTSDLSKQLEEKAVRLFI EWLI QGGPSKEI | S-OH. 35
63 WD 2007/139941 PCT/ US2007/012499 5 51. A

pol ypepti de conprising the am no acid sequence (SEQ ID

61.Mpo gﬁ@%’ﬁgﬁ'&??ﬁ%ﬁﬁ%\é@ﬁe@{%ﬁ eqkbs-g%'- 52.

A polypepti onpri sing the amno uence” ( SEQ
HABGNG SBY $S YHEEEYATSIR SRV ENKAVRGEGWARGHP- OH. 10
53. A pol ypeptide conprising the am no acid sequence
(SEQ I D NGO 66)
62. HEETPES D S R EAY Rid-Ariinb QIR KEREIS BR. ID Bid: 88)
' R\ 2 ] ' equence (SEQ ID
HA PR B A R AR R e o 55, A
pol ypepti de conprising the am no acid sequence (SEQ ID
1 64)  HGEGTFTSDLSKQLEEEAVRLFI EWLI P- OH. Q0.56. A
63-2@%?&@5??!8% c%ﬁﬁﬁl%iﬁ?ﬁ?ﬁf”l’?@ A RGO GB%E%EQ 1D
HANGTIBT D VISE ST ECRD SH iRl Rkt vt SNESHEPKKI RYS- CH.

57. A pol ypeptide conprising the am no acid sequence
(SEQ I D NO. 68)

64. HEFOTYHEp BUSKRL BEEAY R AL NG RGKGHLRYE D NRR4P8. A
pol ypeptide conprising the anm no acid sequence (SEQ I D

ARG TRESDV NG SR PR AV PR SHRRBGOKE] | S OH. 59,
A pol ypeptide conprising the am no acid sequence (SEQ
ID NO 70) 30

65. HaroTWwES SKQRBHEEAY R FItEND KNEGREEM K| (SEQHD BIO: 84)

R SR A AR R

66. A polypeptide comprising the amino acid sequence (SEQ ID NO: 86)
[VPI1}-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR.

67. A polypeptide comprising the amino acid sequence (SEQ ID NO: 87)
HAHGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSSGAPPPS.

68. A polypeptide comprising the amino acid sequence (SEQ ID NO: 88)
HAEHGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSSGAPPPS.

69. A polypeptide comprising the amino acid sequence (SEQ ID NO: 89)
HAEGHGEGTFTSDLSKQLEEEAVRLFIEWLKQGGPSSGAPPPS.

70. A polypeptide comprising the amino acid sequence (SEQ ID NO: 90)
YAHGEGTFTSDLSKQLEEEAVRLFIEWLKNGGPSSGAPPPS.
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WO 2007/ 139941 PCT/ US2007/012499 5 61. A pol ypeptide
conprising the am no acid sequence (SEQ ID NGO 81)
WOHAEGTBI9IED V S SYLEGQAAKEFI AWV KGRG GG [ DPP4PQT/US2062012499
A pol ypepti de conprising the amno acid sequence (SEQ
ID NO 82) HAEGIFTSDVS SYLEGQAAKEFI AWLVKGRGGGAE PI. 10
63. A pol ypeptide conprising the am no acid sequence
(SEQ ID NO 83) HAEGIFTSDV SSYLEGQAAKEFI AW.VKGRPS
GGE PI. 64. A polypeptide conprising the am no acid
sequence (SEQ ID NO 84) 15
HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRGEAE PI. 65. A
pol ypepti de conprising the am no acid sequence (SEQ ID
NG 85) [VPI1 ]-HAEGTFTSDVSSYLEGQAAKEFI AWLVKGR. 20

7158 %@8?}!}%%%9 %3%1})9@1[11%% gfnﬁ‘lon&lc{ pe%ugr%en@]i%fhg N Udﬁ nece

HS]HG-E(E’@”FwDBWmGBS’SGAPP@By pepti de
conprising the am no acid sequence (SEQ ID NO 87)
HAHGEGT FTSDL SKQLEEEAVRLFI EWL.KQGGEPS SGAPPPS 25 68. A

72 pal poigpEptide comprisingithe atmli® wid feuested SEENIEMNE: FEQ | D

VRLEI EWLK SSGAPPPS
W%@Eﬁ%@ﬁﬁ@gﬁﬁﬁmﬁam %@A%GP sequonce
(SEQ ID NO 89) 30
HAEGHGEGTFTSDLSKQ_EEEAVRLFI EW.KQGGPSSGAPPPS. 70, A

361 Bl Esrtide copRpringithe 2o and rriuseied SERTR AR LBIEQ | D

AdB@IAE@)TFTWEﬁ@%F@WfE@L KNGGPS S GAPPPS .
65 WO 2007/139941 PCT/ US2007/012499 5 71. A
pol ypepti de conprising the amno acid sequence (SEQ ID

74. '\Qp&)]i)ep%é%ﬁ;§% %%"Eﬁ%% }/%h%ﬁ?@@ rd se%%gnce

epti de
HQ@E@T%)L@%Q;;EEENF’TR@@FEKDDLSKQ_ EEEAVRLFI EV\LKNGGPS S
GAPPPS. 10 73. A pol ypeptide conprising the am no acid
sequence (SEQ ID NO 93) Ado -HAEGIFTSDV S

75 SX RO PRAKES CAMPIKIGR,. the 4mink qoid sqoaepided SEQOIPNGIITY t he

%%%%WWE%) p(lalsypeptl de

conprising the am no acid sequence (SEQ ID NO 97)

76. A polypeptide comprising the amino acid sequence (SEQ ID NO: 101)
HGEGTFTSDLSKQLLEEAVRLKVEFLKN.

77. A polypeptide comprising the amino acid sequence (SEQ ID NO: 102)
HGEGTFTSDLSKQLQEEAVRLLNEFLKN.

78. A polypeptide comprising the amino acid sequence (SEQ ID NO: 103)
HGEGTFTSDLSKQVEEEAVRLKNEFLKN,

79. A polypeptide comprising the amino acid sequence (SEQ ID NO: 104)
HGEGTFTSDLSKQVLEEAVRLLIEFLKN.

80. A polypeptide comprising the amino acid sequence (SEQ ID NO: 98)
HGEGTFTSDLSKQVQEEAVRLFVEFLKN.
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HGEGTFTSDLSKQLEEEAVRLFI EALKN. 20 76. A pol ypepti de
conprising the am no acid sequence (SEQ ID NGO 101)
WOBHGTEIPSDL SKQLLEEAVRLKVEFLKN.,  77. A pol ypept PCEUS2007/012499
conprising the am no acid sequence (SEQ ID NO 102)
HGEGTFTSDLSKQLQEEAVRLLNEFLKN. 25 78. A pol ypepti de
conprising the am no acid sequence (SEQ ID NGO 103)
HGEGTFTSDLSKQVEEEAVRLKNEFLKN.  79. A pol ypepti de
conprising the am no acid sequence (SEQ ID NO 104) 30
HGEGTFTSDLSKQVLEEAVRLLI EFLKN. 80. A pol ypepti de
conprising the am no acid sequence (SEQ ID NGO 98)
HGEGTFTS DLSKQV QEEAVRLF VEFLKN. 66 WD 2007/139941
PCT/ US2007/ 012499 5 81. A pol ypeptide conprising the

a .
o1 A B AGe REBRR O PRe  seBde (SQ RpIPI0®
HGREPFISPASKQREEBAVRELVEFEEIIence (SEQ I D NO. 106)
HGEGTFTSDLSKQQLEEAVRLFNEFLKN. 10 83. A pol ypepti de
conprising the am no acid sequence (SEQ ID NO 99)

82 HAERIFAGDIAVICh inpABRERKE hinfridddid saﬁenoé\a EHQY PBNO .dﬁ)%)
IS ' ' ence (SEQ ID NO 10 15
H R S LR P P MR ERBIN Koopssanppes. 85, A
met hod for preventing or treating congestive heart
failure nprisin dmnistering to a _subject in need
830/ RolgRie SAmBFsTiedhe o #4 ssigacs (SR Heava: 99)
HOEGTRTSDLVAILEARAVRKFRFLKaast one of the peptides of
any of the preceding clains effective to 20 treat or

prevent congestive heart failure. 86. A nethod for
84 ADBAIYHEEidE dbRpASinEURE binfid ' ] i ve
hearty¢§?ﬁure Ipcongrisin éﬁﬁ?%%ggégﬁg%k%g)gﬂgggﬁgct
HGEG REEIDESK QIR EERAYV RLIIEMIICQCEPSSAMBRRSING  of at
| east one of the pol ypeptides of clains 1-84 effective
to inprove cardiac function. 25 87. A nethod for

85.ath mathet iferprewendinger terboe Lonpgsttaniprartstaiigre comprising

Rl rine:to.: bject i.n need of atfenuation of .
oA ROy DR Bl P SO e re
an pubypiegitat thest ofe aflthe peptide84f aiff 6€ihe peedeingldARalR ctive to

rdiac renodeling. ..88. A nmethod of limting
trezl%ﬁ?grr%‘fens?ozn@e tb"rf%"’-&ﬁ%%’d‘“&dm nistering to a subject in
need of
86. A method for improving cardiac function associated with congestive heart failure
comprising administering to a subject in need of improved cardiac function, an amount

of at least one of the polypeptides of claims 1-84 effective to improve cardiac function.

87. A method for attenuating cardiac remodeling comprising administering to a subject
in need of attenuation of cardiac remodeling an amount of at least one of the

polypeptides of claims 1-84 effective to attenuate cardiac remodeling.
88. A method of limiting infarct size comprising administering to a subject in need of

limiting infarct size, an amount of at least one of the polypeptides of claims 1-84

effective to limit infarct size.
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limting infarct size, an anmobunt of at |east one of
the pol ypeptides of clains 1-84 effective to limt
WO njoanse4si ze. 67 WO 2007/ 139941 PCT/ US2007/ 01PaD9S2087/012499
89. A nethod of attenuating insulin resistance
conprising admnistering to a subject in need of
limting insulin resistance an anount of at |east one
of the polypeptides of clainms 1-84 effective to limt
insulin resistance. 90. A nethod of inproving exercise
capacity in a subject with congestive heart failure
10 conprising adm nistering to a subject in need of
i mprovi ng exercise capacity an anount of at |east one
of the polypeptides of clains 1-84 effective to
[ L C
5. (Y31 B Bl oAns FRRRE kietorith coft i M histyE% b 3bsect in
need uphf jliswiting insulif resisenasfansumdunt Déatt leestionaof ﬂ'rapuhypepfldeﬁ of
of clains 1-84
daﬁrfsf egfl%\%cﬁé rea{i"ﬂg@ﬁ@%ﬁsﬁ Flitus. 92. A nethod of
treating |nsuI|n resi stance conprising adm ni stering
tQ a subj in. need.of such treatpent an amount  of
90. & rResBT b o ing S SR B e PR HiSheonEgve part faiure
congfristeg hdiniQerineRta sdb§ddﬂt Ind QYIS IPRGEng Sdbreibe H&ﬁaﬁﬁ? aff

treatin ost pr nd| perglycen1a co
amouHof F%Ee@? 495§ of 2’1 ‘é‘E% of ﬂa%%b“%@n@%\‘ﬁ o EpreNs fxercise
capafityphount of at Ieast one of the polypeptides of

clains 1-84 effective to treat postprandi al

hyperglycem a. 25 94. A nethod of |owering blood
91.9AUREREd EH RIS AthpdEibIGLE 'ébﬁ?rilgiggﬁdﬁlmkt%ﬁ? ng% Q@rﬁgct in

of such | owering an anount of edst one o
neeg of ypeptreaimentin apapnhof at Bastafeaditthepolypeptidesef clainpot84
effélh't’@@éﬁeat@ab%%ﬁs r&lﬁﬁfshOd of stinmulating insulin
response conprising administering to a subject in
need of such insulin response an anount of at | east

0 tides of clains . 1- 84.effectjve to .
92. Aindhod BF BRI e B B G i S0l sutpect in
neeﬁ’@'f/shﬁ?ﬁ@a?ﬁixﬁﬂx%&noﬁﬁ%at Rasminked thdpol esgf £k 1-84

i nt ake, c rising admnistering to a subject in need
eﬂ%§1V8F)H'§n$ g‘?ﬁﬁh reduction an anount of at | east

one of the polypeptides of clains | - 84 effective to

d intake, 97. A nethod for reducin ppetite
03. & Hfthad g repiTmensirardy %ergleﬁﬁ}lée?mpﬂ&ﬁéegmaﬂstsmg o

subjeRt ﬁﬁﬁeeacaﬁug{ tr8athient ﬁ%ﬁéﬁmf@me@&wﬁ%f% ﬁ) s of
one of the pol ypeptides of clains 1-84 effec

clalpgd]u 84 eﬁfﬁﬁé‘fq tpére postprandial hyperglycemia.

94. A method of lowering blood glucose comprising administering to a subject in need
of such lowering an amount of at least one of the polypeptides of claims 1-84 effective

to lower blood glucose.

95.. A method of stimulating insulin response comprising administering to a subject in
need of such insulin response an amount of at least one of the polypeptides of claims 1-

84 effective to stimulate an insulin response.
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98. A nethod for treating obesity conprising

admnistering to a subject in need of such treatnent
waeoodireat of at | east one of the pol ypepti desP@rf/US2007/012499

clains 1-84 effective to treat 15 obesity. 99. A

met hod for treating obesity-related cardi ac di sease

conprising admnistering to a subject in need of such

treatnent an anmount of at | east one of the

pol ypeptides of clains 1-84 effective to treat

obesity-rel ated cardi ac di sease. 20 100. A nethod for

treating dyslipidema conprising admnistering to a

subject in need of such treatnent an anount of at

| east one of the polypeptides of clainms 1-84 effective

oo 8 PV ERPRAPA TP A 8 Bt o

or ds$1Rh R QI sucrgd@etdombn smomttdfealeaﬂrcmeaﬁ thnmlvmemfdeapf claims 1-
| east one of peptides of clains 1-84

84 effective fQ edpge %%\%ég "%gasma triglycerides. 102. The use
of at |east one of the pol ypepti des of any of clains

1-84 to treat or revent .congestive heart
97. m@etmmgg%dwngﬁpgeg mypising:a c&w 1 ﬁw%tgﬁsuggc{ Jnfur{e%d of or

desBBYs & sedtRiclBctioB drfoinTBE 8ViGast ©aE Af af folnsiptides of claims 1-84
associ ated with congestive heart failure 69 WO

effepipy 019949 aprctite)S2007/ 012499 5 104. The use of at

| east one of the polypeptides of any of clains 1 84 to
attenuate cardiac renodeling. 105, The use of

98.| Aastthoh ﬁord:reatmg obesityFOpITsEg AmiRisere 1o Paihisciingieq gf such
treahjfn'%%e mou eogtaﬁf% r%Q)f h@pol%tﬂd@@opélaﬁﬁs 182 to treat

any of “clfainms 1-84 to attenuate
obasitgul i n resi stance. 107. The use of at |east one of

the pol ypeptides of any of claims 1-84 to inprove 15
exerci se capacity in a subject having congestive heart
99 f Aithethed fdBeatihlp@busity-elatet cdrdias disgase @imprfsing administering to a

o RSB SRl Sk M 58 o

clalR!d YiRaniricdase & trediybedityclehitdtbcatdidd diseader eat i nsul i n
resi stance. 110. The use of at |east one of the

pol ypeptides of any of clainms 1-84 to treat
10002 RERBRE S trONREILNH8GhA: codiprising administering to a subject in need

of such treatment an amount of at least one of the polypeptides of claims 1-84 effective

to lower plasma lipids.
101. A method for treating hypertriglyceridemia comprising administering to a subject
in need of such treatment an amount of at least one of the polypeptides of claims 1-84

effective to lower plasma triglycerides.

102. The use of at least one of the polypeptides of any of claims 1-84 to treat or

prevent congestive heart failure.

103. The use of at least one of the polypeptides of any of claims 1-84 to improve

cardiac function associated with congestive heart failure.
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111. The use of at |east one of the pol ypeptides of
any of clains 1-84 to | ower blood glucose. 112. The
wae®70899%t | east one of the pol ypeptides of anpCDUS2007/012499
clainms 1-84 to stinulate 30 insulin release. 113. The
use of at |east one of the pol ypeptides of any of
claims 1-84 to reduce food intake. 70 WO 2007/139941
PCT/ US2007/ 012499 5 114. The use of at |east one of
t he pol ypeptides of any of clains 1-84 to reduce
appetite. 115. The use of at |east one of the
pol ypepti des of any of clains 1-84 to treat obesity.
10 116. The use of at |east one of the polypeptides of
any of clains 1-84 to treat obesity- related cardiac

di f. e

104. olﬁl)g/%gg %)f %%Zastggg of'tife fp% C)(p%ﬁ)tlhgsagftﬁ?'%% %ruél'g{i-%dbteosa}t%egyate

cardmh&trmdehmglgestlve heart failure. 15 118. The use of
at | east one of the polypeptides of any of clains 1-84

to treat dyslipidema. 119. The use of at |east one

1050Thiehee pDhtlpgsdlohe 8§ tiaf polypeptifiescd Rin¥of tdithst1084 fli@hit iffrct
]Zehyper triglyceridema. 71

106. The use of at least one of the polypeptides of any of claims 1-84 to attenuate

insulin resistance.

107. The use of at least one of the polypeptides of any of claims 1-84 to improve

exercise capacity in a subject having congestive heart failure.

108. The use of at least one of the polypeptides of any of claims 1-84 to treat diabetes

mellitus.

109. The use of at least one of the polypeptides of any of claims 1-84 to treat insulin

resistance.

110. The use of at least one of the polypeptides of any of claims 1-84 to treat
postprandial hyperglycemia.

111. The use of at least one of the polypeptides of any of claims 1-84 to lower blood

glucose.

112. The use of at least one of the polypeptides of any of claims 1-84 to stimulate

insulin release.

113. The use of at least one of the polypeptides of any of claims 1-84 to reduce food
intake.
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114. The use of at least one of the polypeptides of any of claims 1-84 to reduce
appetite.

115. The use of at least one of the polypeptides of any of claims 1-84 to treat obesity.

116. The use of at least one of the polypeptides of any of claims 1-84 to treat obesity-

related cardiac disease.

117. The use of at least one of the polypeptides of any of claims 1-84 to treat obesity-

related congestive heart failure.

118. The use of at least one of the polypeptides of any of claims 1-84 to treat
dyslipidemia.

119. The use of at least one of the polypeptides of any of claims 1-84 to treat
hypertriglyceridemia.
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