WD 2006/ 052608 PCT/ US2005/ 039686 METHODS FOR TREATI NG OBESI TY AND OBESI TY

RELATED DI SEASES AND DI SORDERS CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 00011 This application clainms benefit of U S. provisional patent

appl i cati on WaiRdwens26@01624, 357, filed Novenber 1, 2004, tae/snosn®seont ents
of which are incorporated herein for all purposes. FIELD OF THE | NVENTI ON .
[ 0002] The present invention relates to the nedical field and in particul ar
to the field of health, diet and nutrition. The invention relates to the

use of anti-ob o i at ed

di sorders are @n@%ﬁﬁgﬁgﬁ%gwﬁéen ous ‘J’ga‘%qggﬁ]ﬁ)ﬁﬁy %@ﬁ?\g e United
States and t hroughout the world. UpfYEd DRSORDERSSI t y |s the strongest risk
factor known for type 2 diabetes nellitus and is a strong risk factor for
cardi ovascul ar di sease. (besity is a recogni zed risk factor for
hypertension, ather osclcq(@?s_ﬁErﬁﬁgm IED‘:@PL}@&I‘I(%’% oke, gall bl adder
di sease, osteoarthrltl S eep apnea, reproductive I sorders such as

pol ycystic ovarian syndrone, cancers of the breast, prostate, and colon,

and increas eo[Oﬁ)(Hél deﬂwppﬁcabmmlm@meﬁw 58$. pgvrrﬁecmal pateneppliestipanyise, e. g.
Kopel nan, ) 0 span and
carries a ser| ous r| gedq%g't ]ﬁgerg’ggbr‘ég’r%? %ﬂngl c%éﬂeﬂ%fﬁ%?ﬂarﬁ%@%ﬁ&?gh&é i

di sorders sudhrakpurpekesct i ons, varicose veins, acanthosis nigricans, eczenm,
exerci se intolerance, insulin resi'stance, hypertension hyperchol esterol em a,
cholelithiasis, orthopedic injEBLD @ETHE INYENBE®NDbol i ¢ di sease (Ri ssanen
et al., Br. Alled. J. 301: 835-7 (1990)). Quoesity is also a risk factor for

the group of rgeugi t"ﬂl@%x&&iﬂ]ﬁ&ﬁoﬁ'%}ﬂt&sﬁoEh“e%ke%k@l%ﬁianaymrto%e fieny gdr ome X"
and netabolic syndrone. The worl dw de nedical cost of " obesity and

associ at ed ditsaiftddiesandguiisgr.rBednveprusipteyindhe e RbEbesy 2gtobesity is
believed to be multifactorial. A problemis that, in obese subjects,
nutrient availability and energy ex ROUNIb not come into bal ance until
there is excess adi pose tissue. The central nervous system (CNS) controls
engr gy bal arfoeo3and @ieeitychind &k e@ooaatmmoﬁdeys @écd@@hmmnaﬁrayse@uﬁ%@rbﬁah@uandl "
endocrine activities ate fo the S of . t he ani ma e
mechani sns orpr‘%ti}%”flse‘ﬁﬁhetq[}’pfgﬁeggﬁ*?'f?‘ﬁ g@z@é@@ﬁ’%ﬁ B47%039686 these
activities arsrolfeonttk Yacthr khowniot ©pk mlam@ nidﬂﬁusf 0 @I sl 1R flbtor for

hypot hal anus I ndbrai n
yp )car iovascular disease. Obesity is a recognized risk factor for hypertension, atherosclerosis,

congestive heart failure, stroke, gallbladder disease, osteoarthritis, sleep apnea, reproductive
disorders such as polycystic ovarian syndrome, cancers of the breast, prostate, and colon,

> and increased incidence of complications of general anesthesia (see, e.g., Kopelman, Nature
404: 635-43 (2000)).

[0004] , Obesity reduces life-span and carries a serious risk of the co-morbidities listed
al?ove, aé well disorders such as infections, varicose veins, acanthosis nigricans, eczema,
exercise intolerance, insulin resistance, hypertension hypercholesterolemia, cholelithiasis,
orthopedic injury, and thromboembolic disease (Rissanen et al.’, Br. Med. J. 301: 835-7
(1990)). Obesity is also a risk factor for the group of conditions called insulin resistance
syndrome, or “Syndrome X” and metabolic syndrome. The worldwide medical cost of

obesity and assocmted disorders is enormous.

-[0005]  The pathogenesis of obesity is believed to be multifactorial. A problem is that,
in obese subjects, nutrient availability and energy expenditure do not come into balance
until there is excess adipose tissue. The central nervous system (CNS) controls energy
balance and coordinafces a variety of behavioral, autonomic and endocrine activities

appropriate to the metabolic status of the animal. The mechanisms of systems that control

1



(e.g., brainstem, and spinal cord. Utimtely, netabolic (i.e., fuel
availability) and cognitive (i.e., learned preferences) information from
these systens is integrated and the decision to engage in appetitive (food
seeki ng) .and consummatory (ingestion) behaviors is u on (neal
procur em®Yf 284 *¢%i ti ation) or turned off (neal terni hé?ﬁkz@\/ﬁgﬁg

hypot hal anus is thought to be principally responsible for integrating these
signals and then issuing commands to the brainstem Brainstem nuclei that

iscl 65 1 BB AETBIeE Brool i Ao R B G > PRV ElRS. PREES NS nucl e

have |iterakl, yrabeen),aed gﬁ;{aeebra OUm&laféQ/nﬁkiabchlfcl(ﬂg ﬂlélavmlafaihfwhndiommn pat hway"
for ingestive behav) or. 0006%? %ﬁr oanatom cal and pharnmacol o Cﬂl cal evidence
support t HagRidThei learatd RERfEieRrs) IiRpmaigr FPE e pysisivararrd sidifegrat e in

forebrai n qaugbeio e@@’&ketilh@'&)eﬁtﬁ@ (o6 S 0 Moﬁﬁﬁlﬁﬁtonqﬁigésﬁ:@h) RMSARMsr esi des in
brai nstem nucl ei, probably in regions Slﬁl’l’oundl the trigemnal notor

nucl eus. FHE?T@TB?%O‘%W@%?W@“}E%WNWP neplde oBhdbhypot hal anus
and brai ng{a&mmﬁls\a@ﬂlb@%oqa‘e pEhERAlly k65 Mb1AN0E integR B h¥sclsRafiapRubdLs (e. 9.,

smal | nol ecul es and des) focus predom nantly upon forebrain substrates

resi di ng iifFUREEOHRAR f‘i%l 8 figins e’&n@ﬁ%?“%ﬁ%‘l%ﬂ‘ﬁwpﬁ?lﬁh%qmﬁs&f@§ residing in
the brai NSheMmnlAR0 AbiobGwbo! éj/stéﬁr(@g nﬁus%le@%aﬁénmbterf@%@mng andhr oni c,

essentially intractable netabolic  disgrder. Accordingly, a need exists for

new t her apveldowias dis speh, thesedmNS wuslsiave Bisraln beesrrelered tgias congiititingdBhce in a

subj ect. s%glcm%ggéﬁawggegmq,aﬁ&@ prof ound beneficial effect on the
subject's health 008]" All patents, patent applications, and publications \

cited hergpgpear e ﬁbﬁfﬁ%omﬂcﬂ%ﬁdl PERdS g ewﬁél&egﬁ}fp@m&t §1Qxﬁﬂsrof%ﬁ3rgf ety.

SUMMARY [00091 The present. invention provides nethods and conpositions

usef ul i n 4nfautgtpral Bymeostptisdgiegratgin %zfrérram Biglohinddhat dre copwamalprypmgtor
obesi ty- r ebakd dy SR Akili QR Srainlem QT ﬁmba%lrsdm%gs&@%ﬁ%unﬂ%ﬁm ey of the

invention involve adm nistration of at |east two anti-obesity agents to a
subj ect i AMeipFoAIeRs. fhers aFs sKienEive SeipIoFa) conngstioabetzsen the mﬁhﬂa@rg@m y and

obesi ty- I it &9RG s aflbakAet R dedbsRases, shAPhOkald sae aspect,

t he present invention provides nethods reducing nutrient availability
in a subj eeptidepkfoens prademingailyapen forgheain wb@mthcswqmgdwlwéwpwh@ms for reducing

2 WO 2006/ Q5P Rilba2 005432680, i1k Bins@h, @ SUbj ect. In one aspect, the

present inventi‘on provides nethods for inducing a synergistic anti-obesity
ef f ect ar’rq@@mg: O MRS B e Sremains a poorly treatable, chronic, essentially intractable metabolic

disorder. Accordingly, a need exists for new therapies useful in weight reduction and/or

weight maintenance in a subject. Such therapies would lead to a profound beneficial effect

on the subject’s health.

[0008]  All patents, patent applications, and publications cited herein are hereby

incorporated by reference in their entirety.

SUMMARY

[0009]  The present invention provides methods and compositions useful in the control,
treatment and prevention of obesity and obesity-related cdndiﬁons, disorders, and diseases.
The methods of the invention involve administration of at least two anti-obesity agents to a
subject in amounts effective to conirol, treat and prevent »obesity and obesity-related

conditions, disorders and diseases.

[0010]  In one aspect, the present invention provides methods for reducing nutrient

availability in a subject. In another aspect, the invention provides methods for reducing




[0011] In one aspect, the present invention provides nethods for treating
obesity in a subject conprising peripherally adm nistering therapeutically
effective anounts of at least two different anti-obesity agents, wherein at
| east one an?P-2W¢51%% agent acts upon structures in thePGIBYEHIEBHS¢ nvol ved
in food intake or body wei ght nodul ati on and at | east one anti- obesity
agent that acts upon structures in the hindbrain involved in food intake or
body weight nodul ation, wherein when one anti-obesity agent is a PYY(3-36)
a PYY(3-36) arsihbefa sobjech POV 35p8@) thagesvnsinyentipieprovidestthashoda fitrindofiegsa t y agent
is not an anyljn,. .al Tyl fﬁ%ﬁ lin anal og, a CCK, a CCK anal og,
or a CCK agonisg%,rglglg Rt%‘%ars%% ggl#\o gﬁ%rg&élﬁ{l’%/-obesi ty agent is an exendui, an
exendi n deri vagd o] ] i i St ) anti - I agent
is not an arryﬁ?dr%yf anE‘h&n{‘}ﬁ%@%‘%ﬂfeg%‘mg%’tﬁgﬁéﬁ%?ﬁe%ﬂ%g% .rfm[t%'g@?]og Sﬁi‘:&e%/t ain
enbodi nent s,  tshigedrequiiwidsg périghelly adrenisteong therggentialipdifiotiveimanisofiatiosa

e et BRI L0 0! LR L AU L bSO 11
recept or ant agothe $trebraimioNblV& indoeiptiake or hodyagoglit stodulationRY 2t lezecmatami! agoni st

2 onTr, & anmeb Rl Frsef pathire S Brol BN el Rhed o o1

MCHI R ant agoniveight modmidtianoderedin wheh cng auti-cHesityeaghi®ds « BYEELIG) 2 PHYGRIOL , a

cannabi noi d recept or 3-1.).. ant agani st fi nver se onist, .a gbrelin ..

ot agqoni ot - & iR Sta B SRLREME Shone K s PAREM hat B B8PS Wenya: oni
transport i nhiabpodisaran amplieaaig] NCCR CEX aiuddg) oteCCR apdnis, andwhexia vdiemorgoni st ,
a GP-1, a GP- nal og,,.a G.P-1 agonist,, a P- 1V inhibitor, an ioid
Antagon st, afSPRRIn R agoRratn 3 SeRhseti @ A S e

recept or ant ageiHobdsity sgehtiis h@iah By, animgingsiist aeerylie aadeni st, topiramate, a
CCK, a CCK analog, a CCK agonist, an anylin, an anylin anal og, and an

anyl i n agoni st[00IRh c &1 deathin embodimentryeirtissthddh of tha tnverdioe ictuye adpeinistraidniod st er ed
is phentermne..rinmnabant, .si bunam ne ~or anm.i.ntide [001 |.n.one
i T S S A P S BT e

subj ect conpr iisielegted o pieaiadp condding of SNRY 1 fegepidranageiit,ian MNPV rekftect | ve
amounts of at |east twy anti-obesit S erein the first anti-obesity
Sent © s set ccnbinsan BN Msrabeeonta S ool sk Woutbll ant agon ot
an NPY5 r eceptdetivating, a@sptth agonisga ONAYL a CBITR pidiistmdgalnios & CNAF dV4dive, @cept or
agonist, a lept] aleptin ivative, a leptin ggonist, CNTE, a CHT
Booni sth | odundeBIR SeeRives MU AR AR RRcR Gnd sgoreMCarhrsoR

antagoni st,  agtidtaREMALInbId rédepEOTBS]), amBgdidinvecefionit, a ghvlisintagani®pnnabi noi d

receptor (CB- WO 2006/ 01+2608 PCT| US200S/ 039686 ant agoni st/ i nyerse
agoni st, a gh#&éﬁa%‘ﬁis‘aﬁé?’i?@?l? rﬁlpgﬁﬁ'@g‘gﬁ‘éfoﬁe&t?n%ﬁ%‘w‘m 1Ty B Plaie 20

exendin derivative, an exendin agonist, a GLP-1, a GLP-1 analog, a GLP-1 agonist, a DPP-

1V inhibitor, an «jopioid antagonist, an orexin antagonist, a metabotropic glutamate subtype 5
receptor antagor?tist, a histamine 3 antagonist/inverse agonist, topiramate, a CCK, a CCK
analog, a CCK agonist, an amylin, an amylin analog, and an amylin agonist. In certain
embodiments, the anti-obesity agent administered is phentermine, rimonabant, sibutramine

or pramlintide

[0013]  In one embodiment, the invention provides a method of {reating obesity in a
subject compris{mg peripherally administering therapeutically effective amounts of at least
two anti»obesity% agents, wherein the first anti~obesity‘agent is selected from the group
consisting of a TLIPYI receptor antagonist, an NPY5 receptor antagonist, an NPY?2 receptor
agonist, an NPY4 receptor agonist, a leptin, a leptin derivative, a leptin agonist, a CNTF, a
CNTF agonist/modulator, a CNTF derivative, a MCHIR antagonist, a MCH2R antagonist,

a melanocortin 4 agonist, a MC4 receptor agonist, a cannabinoid receptor (CB-1)
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inhibitor, a serotonin transport inhibitor, an exendin, an exendin
derivative, an exendin agonist, a GLP-1, a GP-1 analog, a G.P-1 agonist, a
DPP-1V inhibitor, an opioid antagonist, an orexin antagonist, a

met abot ropi ¢ gl ut amat e subtype 5 receptor antagonist, Lskabne 3
antagonié@??ﬁ’gy%%’agonist, t opi ramate, wherein the sé@gﬁgh§ﬁ?¥%§§esity
agent is selected fromthe group consisting of a CCK, a CCK anal og, a CCK
agoni st, an anylin, an -anylin anal og, and an anylin agonist, wherein when
the first anti-obesity agent is not a PYY(3-36) a PYY(3-36) analog, or a
PYY(3- 36) aatpgenistinversnEonie p ghuslimprdreonivea SHE A agapish a sexijeni topplakfent is an
exend! SRR tbokMhiflor 30 KA RANILRABN G m "l lxbilffy SeCONd
anti-obesity agent Is not "an anylinh, "an afylin agonist,”an anylin anal og.

[ 0014] | n agoaistenGBlrpe®@hE-1 phpdod, ndBt §i aganipy PP BY mhdtitonds opibidt r eat i ng obesity
conprisin 1-ni St ' . ' Nt i = I n from an
anylin, a%m%'&%gﬁﬁ‘%ﬁgvggggﬁﬁah£§%§%Fﬁ”%83%?§§h%%p%%%%%ﬁ%?#%%ﬁﬁgfh a second
ant i - obesitistamsigeh tntepohisititedsefagamist aopikappte, whereinllepedond dati-dhesity agentds a | eptin

agoni st ; i m ni st. %) f ul.t. in synergistic
ef fect asv%%%tg%ﬁ%% ﬁf%é?b glg r%&nsifséég éﬁh (?)cnlg’oaf(tj(gk?f1 %goreg?%ggﬁtea%%f’%th% ‘mlygiﬁ’l In
certai n enigdinaeaidgs andtanemyhiv egonisq whpremwilche sherfettlantilsbasttpagehnis hdta subj ect

reduces bq;l%? i.gh ast 109% bj ces _bod at _mass, the
subj ect | os es_(\gggg% %ﬁé'ﬁfﬁaﬁo& ?ra£q§/§‘g@?%r%°?§%ﬁ ‘_ ef?é%?vge”[%ﬁ%f AL some

enb opl i e nt®ps1tyhg§nmtah exkmdiay & eg:kemchm fertvativa os anbpgndm wginish ﬂs:ufﬂ_feaecsmﬂ rom '
obesi ty, arﬁg%ge%%t%e-fl?l %ta%%mdis%édermaanng’aegér}l inragllgt ed di sease, an
obesHy-reﬁ 8 B T n, HSEFEE T sur rn-resi ?_a‘%ice syndrone,

ypocyStr A noRBleRlithiingh SRR S meboor AR O sense,

wei ght . [Oibw)}-isihg]achniﬁsimipirecﬁq firaichmiibssity aganbselasfed fiom aanmiyligkasmyln agent s in
conbi nati on_may. be i mul eQu C rrent entijal i ni_stration.
(0018]  ThangPR ity Rl BHplsE AR Bup GG Ll s R B Re B0y "o
obesi ty- rleptaf 2Epiiodedivtive ns; legiisapodist; shaid thi Sedsestiorasfdhd dgentaeeuldf t he

manut act ur B ASTENTE SRR A RTREL A PR e %r%g?e%”tﬁ*gée”ﬁiﬂéi CTone, BRI
DESCRI PTI THE _DRAW 00191. Fig || i oL
adni ni st rgtbl?ﬁ o:j“Ferp%‘%"ier’?%;‘ﬁﬁfé‘leﬁ%‘??lﬁw‘!’d%”#’ré’g%eﬁa bt W ‘%%E%%ggzgosea °

PCTI US2005+088686y wEighid]least 9%, 2hei ssbiect gedagss bodsplahassghembjebtileet  of
LR Aoloplt A or s EPE 208, BLE N on

[001 6] In some embodiments, the methods are direct to a subject which suffers from

obesity, an obesity-related disorder, an obesity related disease, an obesity-related condition,
diabetes, insulin-resistance syndrome, lypodystrpohy, nonalcoholic steatohepatitis, a - '
cardiovascular disease, polycystic ovary syndrome, metabolic syndrome or a desire to lose

body weight.

[0017]  In one aspect, administration of the anti-obesity agents in _co'mbination may be

simultaneous, concurrent, or sequential administration. ' '

[0018]  The present invention is also concerned with treatment of obesity and obesity-
* related conditions, disorders and diseases, and the use of the anti-obesity agents and

compositions of the present invention for manufacture of a medicament useful for treating

these conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]  Fig. 1is a graph depicting an effect of adﬁiniStraﬁoﬁ of leptin and amylin on

food intake.




body weight. [0021] Fig. 3 is a graph depicting an effect of adm nistration
of leptin and anylin on body conposition. [0022] Fig. 4 is a. graph
depicting an effect of administration of leptin and anmylin on body
conpositi on.WPRE@EBj266 g. 5 is a graph depicting an ef f ectPCHUSAIMINOKMt r at i on
of leptin and anylin on energy expenditure. [0024] Fig, 6A is a graph
depicting an effect on body weight of adm nistration of leptin (500

g(kg/ day) and anylin (100 g/kg/day), either alone or in conbination over two
weeks. Fig. 6@02@ a @’ga”rihaar@p‘i@@imggmf&bfcﬂ@dm@isﬁmfieaﬁnmd eaylinon week

adm ni strati of) gptin (500 g/ kg/day) and anylin (100 gl kg(day), either

al one or in co |on Fig. 6C is a graph depi cting an effect on body

| ne
protein of a ] g@}] anylin
(100 g/ kg/ day wgl t heg%an?) gﬁ%«?e% galp flfeﬁg Mﬁmﬁ ?%80%%4%% l}ygggngr aph
depi cti ng an efdyecmpwriobody wei ght of admi ni st rat| on of leptin alone (500
gg/ kg/ day), pair-fed leptin alone (500 gg/kg/day), and leptin (500 gg/kg/day
and anylin (OR]g/ | Bg/day prapindapitivg metifeorofadmmistaiionwé tptin afdGoRBh ofi g. 8
- shows graphs 9‘%%8‘%‘%&9‘ seninz |leptin concentrations in normal HSD and in
Dl O prone ani ma i ther received vehicl e, were pair-fed to the

lin-t t k
[0027] Fig. oR0Pd’ s e ke RERFIIRAnEAR: crbianl kit i dppim Vel
adm ni strati omergyexmﬂMbe or leptin (500 g/kg/day) in normal aninals. Fig.

9B is a graph ﬁl cting an effect on body weight of adm nistration of
vehicl e or | e§024 (508 6gy mgmlyslemmmmf@cbmbodme@w adpiphefonmifeptin OA is a

graph depi ct| Jpntran ne
(3 ny/ kg/ day) gE/k %ﬁgﬁ%%&%%ﬁé ﬂ?b’ thf ﬁer a %@ﬁ%@%ﬁ%lp%gr i’nation over
two weeks. Fi geeksBFlg%Msgmphd@eqmlgand@camnleﬂt'écbfmwobwyadmmwﬁmmmfm week
admnistratio i but r rlne nd_.any ay),

ei t her al one %Pm? {?O %{g‘f’/ i"%ir?my IP—’(@% %%g%a}/)) elgﬂg%%‘ﬁ‘ed’é’ﬁ%"é’f“ 1rlllfgm ah Pléglégct on
body protein isfa gaph \depivting kin afdset od 15ddy tdteim ofaf twosidek hdmainistiiop 3f kepirk@elay) and

anylin (100 g either al o e or_in_conbinati on 5 WO 2006/ 052608
PCC/ CUS2005/ 0 @Y?F%(??QP’HEOQ ngAk dN)r%‘thﬁmg‘i’rﬁp?ﬁmo"Qﬁi By an effect on body

wei ght of ad i an, of henterm n 10 nmo/ k and anyl (100
gg/ kg/ day), gl@h r §1§ﬂ¥6g@ﬁd?m3 R\ eﬁﬁ"“&&%”’%@%@ &t leﬁﬁll s a
graph depi cti pEnBo®hd/BOdayD PaikeMMeriiBlaloRt (580 LRe\BBKand leptin (500 ug/kg/day and

amylin (100 pg/kg/day) in combination over two weeks.

[0026]  Fig. 8 shows graphs depicting serum leptin concentrations in normal HSD and in
DIO prone animals that either received vehicle, were pair-fed to the amylin-treated group,

or received amylin (100 pg/kg/day) for two weeks.

[0027]  Fig. 9A is a graph depicting an effect on body weight of administration of
vehicle or leptin (500 pg/kg/day) in normal animals. Fig. 9B is a graph depicting an effect
on body weight of administration of vehicle or leptin (500 pg/kg/day) in DIO prone

animals,

[0028]  Fig. 10A is a graph depicting an effect on body weight of administration of
sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination over
two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-week administration
of sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.
Fig. 6C is a graph depicting an effect on body protei;l of a two-week administration of
sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.



adm ni stration of phenterm ne (10 ny/kg/day) and anylin (100 }rg/kg/day),
either alone or in conbination. Fig. 6Cis a graph depicting an effect on
body protein of a two-week admnistration of phentennine (10 ny/kg/day) and

anylin (1Q@ 9a/dsdglay) , either alone or in conbinati OFCFI[%%)P()&'() 12A is

a graph depicting an effect on body weight of adm nistration o ri nronabant
(3 nmg/ kg/ day) and anylin (100 pg/kg/day), either alone or in conbination
over two weeks. Fig. 6B is a graph depicti ng an ef fect on body fat of a

t wo- week i sty.ati [ bant n (100
g/ kg/ day) , therIE1 Ilcl)%gs %ga h&eg‘% flfe%tnon% g@é ‘%iglsgr é)blr??depl cting an

ef ; EC ; don) Ihmdtgnmn@@le i/l dag) atmﬂmﬂhﬁ(q Dadg’:cgfﬂ@o rea’mr(albnebr mrcbmbmahm?_t (3

ng/ kg/ day) and a y ei ne o n i nation.

[0031) Fi g?FF‘éWrQIE %%%%dﬁg %P#i@g‘f’h e&?‘?&’&%’%f "{i‘otPho ration of a

range of domgsisefion aﬁ%man@ﬁa@@ma,,n@day)%a Bﬂfm@dl@msg/@g/daym eﬁﬁéfmoa@bf on wth

arryl in (100 g/ kg/ day% on body i ght he time course of the conbinati ons
e

in the ciri@ceabigpiion 6 ds %QP@diePlﬁmTBi a@§ffe<~14n podyapefeipof § sweekri g. 14A is a
raph de f 1
?rg/ II?g/ dasl)&%ﬂﬁ gtmtug? ﬁgﬂfﬁ%’] &gﬂg’a{%ﬁ%@% hﬁghﬁqlgﬁe%&ayz%?g&ngﬁgh E)n on

body wei ghmcomﬁmglonMB is a graph depicting the effect of administration of
a CB-1 antagonist (3 ng/kg/day) and anylin (100 g(kg/day), either alone or
i n conbi nalfP#l, ofistiddyis neiagihdepictippasdfectingoedewaigh of sdlamlj’?f&m offepi cting an

effect on d 0 ’

g/ kg/ day) Iglﬁgﬁ/ f?%‘%/%(%}fﬁ gg% %hg}/ﬁ %é%d 19 g@Tg?%gﬁ&ﬂfeg%@&odrrnn ngllg%‘ée i on over
two weeks. twéwgaekﬁﬂ*‘ig $Bds ggaphdedepngdn affpctam beflf Rtof actwob@dlyadmtustnduoa two- week
S? Eg/n :Zi:;/; attj Oléaﬂl?gllﬁgggrgﬂy%'ﬁ ﬁ}éf@g%ﬁl & g‘édg‘g%%ﬂaegg %é’ é (%épl cting an
ef;Ec; CIon)Ei c&cipacglt@hﬂggégga:}ékmatwet&idy@ﬂmmoﬁmflatw&na@ﬁmgmﬂdﬁg 4 (10

pg/ kg/ day) .an in ither . alone or conbi nati on.

0034] Fi (uimenabeR(; wekyls el ag PILEE 2g9F By AR of

gdm n} stlrgw:non of . PYY( 3- BQﬁ; ?(fﬂggl kg/ g?&q and, anylin EIPOO gigg / day ei t her
al one or i WOEdnbi FigHe 4% h f gdmigls "éoné’féfaé‘% %@%ﬂ ng an

effect on P@ﬁé’l dn@liolt, AbMRmBEHR BRI Wit dnBfn (0 3éhbday o/ kgl day)
and anylin (100 tS‘/)kg/ daly), nelt ecr alone or in C(() |M§Z§t§{d§w 2006/ 052608

PCTI' US2005V€8068Be timp gourgf the combjpatins dh dicled grea aredlppisted md’ng%b‘ﬂé protein of
a two-week,gadm ni stration of PYY(3-36) (1 ng/kg/day) and anylin (100
ag/ kg/ day), either alone or in comnbination. DETAILED DESCRI PTI ON

[0032]  Fig. 14A is a graph depicting the effect of administration of a CB-1 antagonist (1
mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination, on body weight.
Fig. 14B is a graph depicting the effect of administration of a CB-1 antagonist (3
mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination, on body weight.

[0033] - Figure 15A is a graph depicting an effect on body weight of administration of an
exendin-4 analog (10 pg/kg/day) and amylin (100 pg/kg/day), either alone or in
combination over two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-
week administration of an exendin-4 analog (10 pg/kg/day) and amyliri (100 pg/kg/day),
either alone or in combination. Fig. 6C is a graph depicting an effect on body protein of a
two-week administration of exendin-4 (10 pg/kg/day) and amylin (100 pg/kg/day), either

alone or in combination.

[0034]  Figure 16A is a graph depicting an effect on body weight of administration of
PYY(3-36) (1 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination over
two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-week administration
of PYY(3-36) (1 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.
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[ 0035] W have discovered that administration of an anti-obesity agent that
acts upon structures in the forebrain involved in food intake and/ or body
wei ght nmodul ation in conbination with an anti-obesity agent that acts upon
structures WO etigoizsesdbrai n i nvol ved in food intake andfor/uspuyoiseseght
nodul ation is suprisingly effective in reducing nutrient availability and
intreating obesity and obesity related conditions, disorders, and di seases.
It has been discovered that when adm nistration of such anti -obesity agents
i s conbi ned iRig.tshiisa gpindepiciing hﬁefﬁaﬂdnm@_,q&bﬂem ol g end-sredkr @mimistatiaf dfect i ve in
reduci ng nutr vali re nt_th use of one of the
agents al one. ﬂﬁgémﬁfg‘%ﬁ% %ﬁ%ﬁfz@gﬁﬁ%%ﬁf%‘?Pbﬁm’&?m%m obesity
agents can act synergistically to reduce nutrient avallablllty, e.g., to
reduce weight, reduce fat, redEXATLER DIGIIETION any conbination of these

~ three. [0036] Particular areas of the forebrain (tel encephal onic- and

gi encephal (()pi[O(laﬁg_ri Wedhavedﬁ(sjdghﬁeﬂmt &inGifistiaien &faaiand- o“aﬂd)rz] bgeﬁdbitabt@u%m i od
rainstem (in ing . the rain u av een identifie
as being i nv&%&% ﬁﬂ%ﬁgﬂ{eg}& YRy éﬁ@%@iﬂ*&gﬂi érﬁﬂ%% ‘%ﬂ"%ﬁméﬁ‘ uag?“r Wctures or
nucl ei residi dagxbin@udnhﬁﬂfbmaﬁiasésﬁwgem atQkty egbni sﬁudtﬁxedmltﬁumk@r@nﬂm{redb@dy

wei ght nodul 6}1 do ncl for exagr%l e, .the ar nucl eus, (ARC), the

par avent ri cul'9pd MRKR3 § edsVRgight meav Wéﬁﬁ‘?@%ﬁ‘%ﬁy %%BY‘HBF g’é‘fﬁ!\‘%ﬂf t he
ventromedi al AbiGhBksSand W Mating sty £ obekitg feﬂ’dted%ﬁdlﬁ&t@l @0erd) i BddBscl. LirA) .

Hi ndbrai n st ruc%@es or nuclej residing In the ]rbal nstem.i nvol ved in food

i nt ake and/ orf@hBE) HREAVEKE thebuhenadppstiafion of guch aptiobesity agrnts 1s qombined s ys of

the solitary thimedt the NRTdbesity et 88 nRRSSHEHR it ARcingdtidnPSallAiIRYy Bl the
par abr achi al nucl eus (IPBN). Brainstemnuclei that control the eI enments of

the consunmat®fBenbias r“s" ‘EEG‘H? pighe L glanearts PrwebeRdht FEPPES B bEEiPary or
second or der g7i@. ek oient LO/RDE BLERAAINY toeEkORRrb ke ikhRyNST, 1o Auceand | PBN

It is noteworthy that e AP, NST and | PBN have al been shown to

(col | ecti vel W%ﬁ%&l?%%%@ﬁ%ﬁé?ﬁ@%ﬂ%%@éw @Wé}nﬁh%\mﬂ?"'ﬁ?@&?at ive abilities.
[0037] A vari of CNS-directed anti-obesity ents pon, t hes
forebrain str[ﬁg%lﬁﬂw esPa“}C%]é’iﬁ?ﬁd?mﬁ“ﬂgmﬂ pletoRghialoss a1 ?ﬂc opig-dPRed i nt ake

and/ or body V@hgimenmdmle 8fair) Bad Aifdbrasieh trdifflom GRSy BE hRrad) bbsQR@Si ty
agents act upon hindbrain structures residing in the brainstemijnvolved in

db
food intake dPefrBY bevsRremidprfificd avbrinednyobisd lﬁeaﬁﬂile&elﬁfg%@ﬁceaﬁeﬁe afpesi ty

agents are degGéiResk dislkBtHdinsRehd BPbBaldmbOhvava PR mt&@@ﬁd/&%@}s i ncl ude,
for exanple, neuropeptide Yl I%NPYI receptor antagoni sts, NPY5 receptor

ant agoni st s, Vegt medulaing medysle; lesthe afc‘&ﬁtq qugleys )othe BEHICBTFHEt or ( ONTF)
and CNTF agoniygfess (PYR), 3k dbrs?)m\é‘@aﬂQ@%ﬁéﬁ&QﬁNﬁﬁTﬂhb’%ﬁ%{e@@%&@us @8ngent rating

hor mone (MHC) and ant aqonl sts, nel aeortins and MC agoni st s,

cannabi noi d ra@@ &istlgeralypethylarayimgions GHS)- g’é‘ﬁ@@’@ﬁwt'(fssmdﬁlﬁﬁﬁl@nw thegoni st s,

peptide YY  prainstem involved in food intake and/or body weight modulation include, for example, the
nucleus of the solitary tract (NST), the area postrema (AP), and the lateral parabrachial
nucleus (IPBN). Brainstem nuclei that control the elements of the consummatory motor
control system are likely controlled by primary or second order projections from brainstem
regions like the NST, AP, and IPBN. I is noteworthy that the AP, NST and IPBN have all

been shown to {collectively and independently) possess their own integrative abilities.

[0037] A variety of CNS-directed anti-obesity agents act upon these forebrain structures
residing in the Hypothalamus involved in food intake and/or body weight modulation. In
addition, CNS-directed anti-obesity agents act upon hindbrain structures residing in the
brainstem involved in food intake and/or body weight modulation. Examples of such anti-
obesity agents are described herein. See Table 1 for examples. Such agents include, for
exazﬁple, neuropeptide Y1 (NPY1) receptor antagonists, NPYS receptor antagonists, leptin
and leptin agonists, ciliary neurotrophic factor (CNTF) and CNTF agonists, melanin-

7



- (PYY) and PYY agoni sts, exendin and exendin agonists, GP- | and G.P-1
agoni st, DPP- IV inhibitors, ghrelin and ghrelin antagonists,

chol ecystoki nin (CCK) and CCK agonists, and anylin and anylin agonists.
Table I. Individual anti-obesity targets and | ocatio i d T st em CNS
Regi on FY8AHFHR® Rol e Anti-obesity agents Neur opegqqs‘ﬂdlg&@’ﬁg%gaai n

I ncreases i ntake NPYl and NPY5 (NPY) (ARC,/PVN) receptor antagonists
Leptin Forebrain (ARC) Decreases intake Leptin, or agonists Ciliary

neurotrophic Forebrain (ARC) Decreases intake CNTF (Axokine(D) factor
(CNTF) Metaménteatifgthoahong i(MEC) eneMEdkantagorite mvlicding @dCrnd IMC agopistsent r at i ng

agoni <t “CBVRPREI IR Sk D EEREARH B naM I REPE Frde T, Robne 38 PERE 1

Cannabi no{RY Y)eo&pY Bmgonfsh, dz@gfém@adiéxea(im agpoisissGEP-1 8ed 6LBAi agm(ls; DAFF) Forebrain
VI De nt ak ARC
(Detl\:/lr_')eas eﬂﬁﬁ §%H ﬁ’ﬁﬁ"’(eg g%{gé%gﬁg{s%n&%tsdhﬁ%g&l’ﬁﬁj Ee(aéor ebrai ?%%?’IS@N) g)ecr Zaase

i nt ake Exardmmyﬂeaa‘mmwhlagmxstqneptl de-1 (G.P-1) G.P-1 ligands, DPP IV
inhibitors Ghrelin Forebrain (ARC) Increase intake CGhrelin antagonists

Chol ecyst okinin Hi ndﬂ?ab]eri (1Amduawh®hwymmd@@w®om st s (CCK) Anylin

Hi ndbr ai AP) Y - e Ayl in
anal ogs O%\%fmr@mmt a % n%nt ‘WT“@*@W %rlillglol\i%féty 2 r<t conpound
that pr o Lcll t eenery Focet frypot hal anus,
such as ﬁﬁ, e 1!!{‘8%%16%&# énmba %{3 a%r%?ts it hods
i ncl ude d Comaom that “predom nantly tar S Ener bal ance
centers JLentihe hi ndbr ai hFeulohind4RChe | NSTeasestintalaP | duedtit, heagoﬁ’E‘sI 8

Ciliary neurotrophic | Forebrain (ARC) | Decreases intake CNTF (Axokine®)

factor (CNTF)

Melanin- Forebrain Increases intake MCH antagonists

concentrating (ARC/PVN)

hormone (MCH)

Melanocortins (MC) | Forebrain Agonists decrease | MC4 agonists

(PVN/ARC) intake ‘
Cannabinoids (CB) Forebrain Increase intake Cannabinoid receptor
‘ (widespread) antagonists

Serotonin (5-HT) Forebrain (VMH) | Decrease intake = | 5-HT2C agonists

Peptide YY (PYY) Forebrain (ARC) | Decrease intake PYY(3-36) agonists

Glucagon-like Forebrain (PVN) | Decrease intake Exenatide and other

peptide-1 (GLP-1) GLP-1 ligands, DPP-

‘ IV inhibitors

Ghrelin Forebrain (ARC) | Increase intake Ghrelin antagonists

Cholecystokinin Hindbrain (AP) Decrease intake CCK agonists

(CCK) ' *

Amylin Hindbrain (AP) Decrease intake Amylin agonists,

Pramlintide, amylin
analogs

[0038]  In certain embodiments, the methods include a first compound that
predominaﬁﬂy targets the energy balance centers of the hypothalamus, such as the ARC,
PVN, VM, and LH. In certain embodiments, the methods include a second compound that
predominantly targets the energy balance centers of the hindbrain such as the NST, the AP
and the IPBN.




WD 20061052608 PCTI US2005/ 039686 [0039] In certain enbodi nents, these
conpounds are anti-obesity agents. In certain enbodinents, the nethods may
i ncl ude use of one or nore predom nantly forebrain acting anti-obesity
agents. I n ovbesosesdoadi ments, the nethods may incl ude usecqfusesgodissdTor e
predom nantly hindbrain acting anti-obesity agents. Exenplary anti-obesity
agents include an NPYl receptor antagonist, an NPY5 receptor antagonist, a
leptin or a leptin agonist or analog, a CNI'F (e.g., AXOKTNE(r)), an MCH
ant agoni st, ¥t agpRkSh emBodiBerks, R0 i o 1(3% Slobeslty SRARDANYain@ 5- HT2C
agoni st, an NPY2 recep tor erzgonl 21 ) &%Qﬁ 633 e)“%égga PYY(3-3 6)

agoni st), an e@i@@h’@iﬁm& i@nﬂmﬁlué@@n pﬁ@ne@r mrﬁenr@f@mmn@_ﬁrelﬁrm aciing GLP- 1
agonl st or a L st S8 or a CCK
agoni st or gﬁéa g, a{;pgtg) ﬂn\éﬂ{ePF&hQJdEn?Jnts h%hélﬂfl %%@%%ﬁa%ﬁ%g [ 0040] As
exenplified meqdemmantbfgmﬁbsmrsacamianambagkymg@m Bxbmplagyragti-abasity @gyzegumoJudagent s in
t he inventio j ptides
and snal | ecullllj&g%01 a%Eaggﬁ?%i\?’]Yﬂg&p%e%Iﬁé‘%cﬁﬂp egﬁggﬂoag% ag&elérﬂ%gdl ment s
of the inventanzd«ng aCNWe{tgtAKOE{ME@l e MGtavaypaisty a Mg 4dgamstirfsB-dnd t he
description I oW, her f ect nventi on
will be appalrgen On%Stglrﬁ 1}1111011%351}% T F%(gj‘l‘é’ﬁlgan g\?ﬁ’%?escgﬁ %gfaéﬁgt%ﬁg? 3|al ns.
Definitions PBO0:2]PYAR3 '36]'ﬂgomstbese*te;ad1agemtékemchn agonmrm@umg,alﬁﬁﬂ’ -igaable to

"vei ght -1 ncuSitRgt SguRe opddede Bk AR RBRRARL P LR ST gy

avai | abi | i ty ot analdgeand @d ymylimoran emglipapohist ca amddgght - | nduci ng agent is an
ant agoni st of an anti-obesity agent. [0043] As used herein, an anti-obesity
agent that " &He] onAaetmpéilﬁechheneimtagmﬁﬁwd antaglistsatbiat atemnﬁobatitjf agealsen and/ or

bod h d f i cul
ogl o, o q. DehvEpinep R o m by SRR s btk 4 LT or eor a .

This for ebr atdfecsles agehiat i on or suppression leads to a reduction in nutrient
availability to the body. An anti-obesity agent that "acts on a hindbrain
structure inj@4ed The daaold ofoﬁea:kmoaermﬂmdinbmslyfthmvgﬂttonmd;adfamhinrt}ie stinmul ates

or suppresses activity. of. a rti.cu AN ucl ei

and/ or neur oASI* EF Y r’@tﬁquwmgsr?% ?ﬁlgdﬁﬁcqg%o % 1% f%mﬁec? &éeo ntdladvzin&lglson or
suppr essi on ofﬂxsuﬂvbmdnmxﬁbeqnbmhﬂfmmthadaumguoeahddnm]ngabndﬁrctwtl:h@laﬁhne body.

[ 0044] "Reduced nutrient availability"” is neant to include any neans by

whi ch t he bo@efinitieghuces the nutrients available to the body to store as fat.
In other words, reducing nutrient availability nmaybe by neans that include,
but are not I[00R2} ed Andanti-elgsityi agegnta ppebmpand Ehat is able to reduce nutrient availability

to the body upon administration. A “weight-inducing agent” is a compound that would

increase nutrient availability to the body. In one aspect, a weight-inducing agent is an

antagonist of an anti-obesity agent.

[0043] As used herein, an anti—obesity agent that “acts on a forebrain structure involved
in food intake and/or body weight modulation” stimulates or suppresses actiVity ofa
_particular region, e.g., particular nuclei and/or neuronal circuits, in the forebrain. This
forebrain stimulation or suppression leads to a reduction in nutrient availability to the body.
An anti-obesity agent that “acts on a hindbrain structure involved in food intake and/or body
weight modulation” stimulates or suppresses activity of a particular region, e.g., particular
nuclei and/or neuronal circuits, in the hindbrain. This hindbrain stimulation or suppression

results in a reduction in nutrient availability to the body.

[0044]  “Reduced nutrient availability” is meant to include any means by which the body
reduces the nutrients available to the body to store as fat. In other words, reducing nutrient

availability may be by means that include, but are not limited to, reducing appetite,



WD 2006/ 052608 PCT/ US2005/ 039686 i ncr easi ng satiety, affecting food.

choi ce/taste aversion, increasing netabolism and/or decreasing or

i nhibiting food absorption. Exenplary nechanisns that may be affected

i ncl ude Ssg@gtri c enptying or decreased absorpti in the

i nt esti nes. iggo45 "I ncreased nutrient availability" |g&/8£20§9®gﬁ 'ncl ude any
means by which the body increases the nutrients available to the body to
store as fat. In other words, increasing nutrient availability may be by
means that. i ncl ude mted to, .ncreasing ..appetite, decreasing
sati ety, alfl?rgai?ﬂgﬁﬁﬁef%tgge%ﬁ%fot?gChoéf@@?séea"sveﬁﬁ’h PR ](WP & easi ng

met abol i sSndecagitgor intisiteaibdahsérptch. msmp}atymhmmmsﬂt afay beeftdeadi sns t hat may

gﬁfofggfgﬁﬁgrﬁ%ﬁ@% HoT e PP HESL st SpORET SUPY &Y BB 1 s gener al | y
d?slclngs U?Z[(’a‘hﬁo yi{%i?%‘%?d “‘\gﬁeﬁ ﬁ&&’%ﬁl@r}gé‘&"&“} lﬂagdebag‘ 98?@33%( W%ﬁc&égé gf | ess than

30, who negds 1ImfeaWs$1’(m1ﬁeﬁts aedluisetdabeyodyds gk aofat. dh@tentoddgdycraasibght gain is
included in .the e of bese" Thus, ect a BM.of less than 30
e 58 s S TgRE s el Gos el RS BR Bota st aoMER | et uded n-

t he subj ecippetat, d&&}easmg\sm&y ffctin 6@bl§$1&b¢%teh§ngt6§t@£x&rsicﬂ &cBMinof 40 or

greater. [0047]. ard to e net hqds to reduce n rien avallablllty,
as used hepgrbpl 15’3’ g@ﬁB’?@&i’“ﬁ fRod pbsgriige FEgPPlary TR E’% who are.

over wei ght afkte® RRRGe BdcrdiBih®iair hPRRsility di’ﬁnc?dﬁﬁh% wagrpﬁén 6fQ§ddrlﬁ feei ght . 1 n
addi ti on, sug(%ngcts who are 1 nsulin resistant ucose intolerant, or have

any f or m oftegfisbet es mel |t us (e.g., type 1 2 or gestatl onal di abet es) can
benefit fr hese nethods. fo re uce n tr| avaj | .ab 0048] Wth
regard to [B%é]rret% cibSS‘P’nl:“‘rf‘v’ éﬁi‘ EIEEY R a%er%%éef herein, a

'subj ect i @xrlﬂﬁed:bfttmme&&sure; ﬁ@lsug@-,s 1ﬁd1\k211@0th§se\eﬁm ado@y Mg GHASE beibds i desi rous

of -gainin [0049] A, "subject" is neant to |nclude apy aninal,
i ncl udi ngg:ﬁ)u%ﬂgee bPﬁ%‘@ﬁé@%& o t%&htﬁwmgquﬁ&ie@m%w%@dewce pets
such as cahé scof@8s: obéyeveﬂhe@kbj&mbw@BME)ﬁmthaﬁ@btah@zs ardRe@R and goats, as
wel | as chjcken, turkey and any other aninal, for which baody weight or

altering bGeRFideEsovETeizhh o V‘b%s Ypalseiagladed ip g1 Gbigsis Ofﬁ@t‘%‘fﬁ"m“?’% rate" is

meant the QpWdbesity ©RAIY BMIREIBSQexpended per unit of time. Metabolism
per unlt time can be estimated by food consunption, energy released as

heat , OPr?qu UWeH rdgird T8 the BRthos 1B eSS BSent &@llawlltgemaéealhkﬁéuﬂw rable to
have a hlg matagollc rate when one wants to | oose weight, For exanple, a
person wi t [FURiediinypee

or desirous of losing weight. In addition, subjects who are insulin resistant, glucose

ghereof” includes subjects who are ovexweloht or obese or morbidly obese,

intolerant, or have any form of diabetes mellitus (e.g., type 1, 2 or gestational diabetes) can

benefit from these methods to reduce nutrient availability.

[0048]  With regard to the methods to increase nutrient availability, as used herein, a
“subject in need thereof” includes subjects who are underweight or desirous of gaining

weight.

[0049] A “subject” is meant to include any animal, including humans, primates, and
other mammals including rats, mice, pets such as cats, dogs, livestock such as horses, cattle,
sheep and goats, as well as chicken, turkey and any other animal for which body weight or

altering body composition may be an issue.

[0050] By “metabolic rate” is meant the amount of energy liberated/expended per unit
of time. Metabolism per unit time can be estimated by food consumption, energy released
as heat, or oxygen used in metabolic processes. It is generally desirable to have a higher

metabolic rate when one wants to loose weight. For example, a person with a high
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WD 2006/ 052608 PCTI US2005/ 039686 netabolic rate may be able to expend nore
energy (e.g., the body burns nore calories) to performan activity than a
person with a low netabolic rate for that activity. [0051] As used herein,
"l'ean mass” or,  leancbody mass” refers to nmuscle and bongepydRadhhady mass
does not necessarily indicate fat free mass. Lean body mass contains a
smal | percentage of fat (roughly 3% wthin the central nervous system
(brain and spinal cord), marrow of bones, and internal organs. Lean body
mass i s nmeasur L.h ter (0] densiiy. Metho f uring fat.nmass and

| ean mass inc %%38?10 E?E[Jetm%"rsbée a%%tto ?}%pgﬁ“{%%fe R (g'%ﬁig’re\}\)/ag%’gl?sl]Lm\/\S/el?l ﬁf%ogrfeggtlor

di spl acenent pifetchysavtigityahin a persoayith DlotAmsieanis ratd/Rir habativi@l scans. I n one
enbodi ment, fat nass and | ean mass i s neasured using underwat er wei ghing.

[ 0052] By "f d00oxi st rAshutd leréin,i“bambpasst ort“ien bodyatdsgirelfs ib atusdepddots in the
body. Such l.ocatipns of f epasi.t.ion, inc B o] =) | e ubcut aneous,
vi sceral and feég? %‘bd%én afs%%oes g(gf)’g e§§aﬁi[ydb§ ek%g/tjxetégxﬁ i ul%g%g%égp%sﬁ%mﬁ?%%neant t he
deposit of | ispiatlpejcersigeloéfao@moighty ¥Riwithin the canfraloervoldsystanngbmain and sphtabcut aneous
fat in a subj eccé can bﬁ msasurec% U i?% ar% n%%lhod avai |l ahl.e for .the

measur ement P BUBEIAHLSTE: Fd el OHEH Lop0 Bl AP R et KHetls fat  are
known in the dehdity. MuthodX afidasuring o s@scb8 Gah bagk indludd, Gat afdabelithitdao, 6, 530, 886,

the entirety qf ich j.s incorporated herein by re nce. 54

Vi scer al - aruor e SR e OB et ROREP ik DR KA S
tissue. Visceim| I @e emboditbmtOEt Mast add 1edngrd3sisandsieaiushg uitdrahel weighthgby t he
liver to produce blood cholesterol. Visceral fat has been associated with

i ncreased ri gke520f @yrdattdisaritetiandhimemt thp tlcytionf fa depositsyin thy bddyorsach et abol i ¢
syndrone and .car.di o ul ar. di seases. [0055], By "ectopi g fat storage” is
roant 1t pyd dBRUSTRS HiemeRtiok Raas St i Straetusst vBrsR et RO et  t vt e
t he | ean bodydepsss (e.g., skeletal nuscle, heart, |iver, pancreas, Kkidneys,

bl ood vessels). Generally, ectopic fat storage is an accunul ati on of |ipids
out side cl ageixidl Rl Polsetaheoss (e’ islmpat: theidepdsit ef lypodhyjust bEl0G @e skm’sused her ei n,

and as well-understood in the art, "treatnent” is an approach faor .obtaining
boner i cial or g ngepal b b A EhftcehFe FlefRRLSREYy pioag o

"pal liating" availdiefoathemegiumaeaiar subotitaondht iMethote afmedstuadg subvataeadnefit and/ or
undesi rabl e clinical. ni festations of. a.canditd qn L Sor, r g di sease
state are Ies%%ﬁéo&’n %(ﬁt’ @f ?f‘élmt?%utf‘gsg d851m§et%ﬂ’éwp#’ gﬁtﬁlétcs&ol g’r%g(ﬁégsst?’&ei%&e%r

| engt hened, a& witdiiaheapbratedbdreih be fdfdrdtge.t he di sorder. For exanple, in
treating obesity, a decrease in body weight, e.g., at |least a 5% decrease in
body wei ght,[0D3}an Bycarptrel foff’ iamehesthe ddpbet diifeat manabdoasindl bdipdsetisspeir poses of
this inventi

Oofsce%ajl fat surrounds vital organs and can be metabolized by the liver to produce blood
cholesterol. Visceral fat has been associated with increased risks of conditions such as

polycystic ovary syndrome, metabolic sYndrome and cardiovascular diseases.

[0055] By “ectopic fat storage” is meant lipid deposits within and around tissues and
organs that cor;stitute the lean body mass (e.g., skeletal muscle, heart, liver, pancreas,
kidneys, blood vessels). Generally, ectopic fat storage is an accumulation of lipids outside

classical adipose tissue depots in the body.

[0056] As used herein, _and as well-understood in the art, “treatment” is an approach for
obtaining beneficial or desired results, including clinical results. “Treating” or “palliating”
a disease, disorder, or condition means that the extent and/or undesirable clinical
manifestations of a condition, disorder, or a disease state are lessened and/or time course of
the progression is slowed or lengthened, as compared to not treating the disorder. For
example, in treating obesity, a decrease in body weight, e.g., at least a 5% decrease in body

weight, is an example of a desirable treatment result. For purposes of this invention,
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WO 2006/ 052608 PCTI US2005/ 039686 beneficial or desired clinical results
include, but are not limted to, alleviation or aneliorati on of one or nore

synptonms, di m nishment of extent of disease, stabilized (i , not
wor seni n %) state of disease, delay or slowing of dis 5&%@% ion,
anel | ora 3P068F260%al | i ation of the disease state, an ssr on (whet her

partial or total), whether detectable or wundetectabl e. "Treatnment" can al so
mean prol ongi ng survival as conpared to expected survival if not receiving
treatnment. Further, treating does not necessarily occur by admnistration
of one dodenefiiat ordﬁmreﬁclan@hreéultﬁp@hldadm #b setdinited o, efleviptioepi es of doses.

Thus, a LReRARGHLEGR dr¥nd Idn%éed&m?c%ﬂ!ent R Bxie %tsea%‘grfablﬁ& 'He.,t 0.

pal Irate or an anmount  su frc ent” to treat a c sease |sor , or

condi t i on npyorkpaingistite pStissrsddslay coplewing ofidisease prdgressiont m@thmansn m[ 0057] As
used herei ﬁﬂ? amount of
the acti vg’glg(a)#ﬁl@f dfé%as Fk%a%g%ngs |)§%&H§§&M i :dﬁlr% 13{%%@% ngr cal or
medi cal r esfidsbdle. f"Fream'enﬁ saner,lsomh emiongmbpwmtval aelcmhpamotammerﬁ s being -
sought by the archer, veter ct.or _or. other clinician,
whi ch i nclFHfdRel! §m‘? FIYR SRATPTY E %?%‘ﬁs%g%m? %ecgsgmg&pﬁcé‘i; ®eing treated.

The novel adminksaaitonaf otier doad, betntften becuitsivpon aﬂnmnsiramnnafaasehes“ofdbmr ”ﬂkuss known to

t hose skill t 58] As use theterm | actically
of f oct 1 ve 4l RERE Ao R BRL S pftyal 5 s S SRS

conposi t i emntréanatiseasd, H1sa’den;o1tcohd1’30ﬂmm legidmatistaed inede aahorer esponse in a
tissue, %gte%subj ect, or human that is being sought by the researcher,
vet er i nar SRESHEH Al doctor or ot her clinician, to prevent the onset of
obesity or, obegsi n N subjects as
risk for é%@? t A u‘ge;éherel esr y re ggu%aany(fﬁgor é‘?“)“ng’éngé‘?fﬁ%%g‘é’?ﬁ ?sease.

[ 0059] As ﬂmtﬂvdvenmoum,ds inhke @rmpgmhmthzitmhﬂcaf'the Bialpgical anoheditA edsponse | udes

pl ur al refer nces unI er om context. For
exanpl e, as gsﬁ BT ieCtéﬁrﬂ ragr@?ggﬁﬁé q GI%LE’ ?clim’ {gont st can i ncl ude
one or rmmesdami;docmr agpdm dmang @ﬂﬁﬁ)}ncl&ﬂeswﬁedaﬂmroéthagymptofham%th@g" refers to a
pepti de equence omthat of. a ence pepti de,

B D | any BRI RS oA MY ot P e e 4B nfer o [ FORER one.

ext ensi on&novanid/tiose shélleetin ta artof the reference am no acr d sequence, for
exanpl e having at |east 50 or 55% am no acid sequence identity with the base
peptide, i[0058pt hds usddesin, ﬂmﬁermk‘amph)éacﬁbamvieffgcﬁae alheraﬁ’tmé’eﬁig/dleaﬁr%nt%% or 95%

am no acid ence ntity wt nal ogs may
oy oo SRS GRS FrrtoRHh kolthbeioh iy RAESicR SRS e UeBRE L Pone
(1 ncl udi ngespame rat tissiel syalnmbict, cishuanad that @ beingsabight by the researcher,

veterinarian, medical doctor or other clinician, to prevent the onset of obesity or an obesity-
related disorder, condition or disease in subjects as risk for obesity or the obesity-related

disorder, condition or disease.

[0059] As used herein, the singular form “a”, “an”, and “the” includes plural references
unless otherwise indicated or clear from context. For example, as will be apparent from

context, “an” amylin agonist can include one or more amylin agonists.

[0060]  Asused herein, an “analog” refers to a peptide whose sequence was derived
from that of a base reference peptide, e.g., amylin and calcitonin, and includes insertions,
substitutions, extensions, and/or deletions of the reference amino acid sequence, for
example having at least 50 or 55% amino acid sequence identity with the base peptide, in
other cases, for example, having at least 70%, 80%, 90%, or 95% amino acid sequence
“identity with the base peptide. Such analogs may comprise conservative or non-

conservative amino acid substitutions (including non-natural amino acids and L and D
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WO 2006/ 652608 PCT1US2005/ 039686 formns). Anal ogs include conpounds havi ng
agoni st and conpounds havi ng antagoni st activity. Analogs, as herein
defined, also include derivatives. [0061] A "derivative" is defined as a
reference pepti de or anal ogs, described above, having ap 86

nodi ficati oﬂ%ozfm%(ﬁe(’"gr nore of its amno acid side gr oupsﬁgmggr 153)(8(
termnal am no group, or term nal carboxylic acid group. A chem cal

nodi fication includes, but is not limted to, adding chem cal noieties,
creating new bonds and renmoving chemcal noieties. Mdifications at am no
aci d side grdop®- .4@1%@@101% tReeEndsibavingedosist aﬂd&%’fr‘l’%ﬁ%‘ﬁ"@% apEMRE s- ami no

groups, N-al kyhak! ARaBks, er}ﬁlréiﬂ &%nechh@& ingfu@(?derﬂﬁtldeé' sine, alkylation of
glutam c or aspartic carboxylic acid groups, and deam dation of glutam ne or

asparagi ne. (M fi catd-QRSiveTis idiRed & zmeﬂ?énc@ﬁébﬂ& dr'aﬁdl edesd/MbEd"&lét/e
limtation, the desam no, N-lower alkyl, N-di-|ower , and N-acyl

modi fi cati ondevinpariemed medi§caspn phereos mrergits @zmnﬁ écid ﬁ:ﬁegraae, vxﬁmmut
limtation, the d ) A

nodi ficati ons%?'Téu{c?,?ﬁﬁ&gl}::l%a?i‘l’l 0% uglé\%{t?s . I%a%%&@!a } %i é’cap{\mé{l ﬁaﬁﬂgd acyl S.

Modi f i cat i ongnaides,thtis neimitedo, maiiﬂgcnhymgalonmetlen@team new hOhdmtndl mmwnw i on,

e e e | Bl R R B oA BN AL g2 de and
one or rkmr e satcgleucgrcdu;pgm aamuw«dﬁmﬂ-algylmmts:faimnebhsmm% adg_lr_ﬁﬁb al!ayiaqng;ot ec]E ive
groups known t.o. the ordinari illed s i ._.The a-carbon of an
ami no_acid B‘ga%?l‘c?sfr’%‘?cc b?‘/?@fﬁ’r‘f)?fngtge%‘py 5(8%217114% gﬁi"l’%ﬁ”?‘a%afﬁwrgggpect to
an ani no aci d\ld&ﬁﬁmnmfﬂieh&nhﬁrm inodiufie, wbmﬁhxmnmilwdmﬁml bﬂtld)\irdﬂtl ons,
insertions, elo ions eri tions. al one . or,

combi nat i on. 2 g%% rOBERAY Tacfli?eoadi‘fg\%‘?’?ﬁ % ‘h‘?ﬂtgmﬁﬂae a’ﬂi’fnormr e

nﬁdl ficati OnSnﬂﬁdeawnhd%Onnﬁﬁiﬁﬁ hd dika; Nlmweﬁaudyl,nes{ nl»wer atky, atnh@a&@nt ext of
the invention, on- esse is a ue that can
be altered, em‘(:'j{aﬁcag Seahes &ﬁkyzl%&a‘ggﬁ?f?‘e(b&%l‘??y Sh@qﬁ@eqcylénwg% caopye ffs]equence
wi t hout abol ltﬁélteﬁﬁnarcamb@sgr tihathdeywiie@tEhgioh hBe agitié vdv&eyalkﬂ agnde t he agoni st

ol ypept | dos SGHRBE e ?ﬂmﬁwﬁ%ﬂamﬁ%ﬁ ool Rk BageAony Loger glols 6 7,

8, 9, 10 or nBCE-MAkyESERREite, aﬁgdi‘%or@ﬁddjgrétﬁﬁ,loﬁltb@ﬁmaﬂéi@lpﬁ%m tdt&esa of the
i nvention may include additions of at | east of 1, 9,

10 or nore aniYiSOLEtive ErowRstEeuR todhorraplgkiged %’HYS‘%%H%’W&F erwet@pﬁémt he
activity of tmnpﬁyﬂ%&g@m LQR8Styie@st i tutions include conservative am no

acid substitutions. conservati ve am no acid substitution" is one in

which the a d[@@&%c' Cin'jg@n%&a@' WhthirSspER RS ﬁ%ﬁnﬂcﬁ&ke@&n@ﬂh@%rmaﬁo&ﬁﬁﬁh’due havi ng
a simlar side chain, phyS| cochem cal characteristics

el ectrost at i ciicIAged F‘Bﬁ%“%ﬁmeﬁtj’mz elopgatiens, éeleWﬂﬁ%Wﬂt@aF@éﬁg‘ﬂ%%T)m The ani no

aci ds may be gombination. The polypeptides of the invention may include one or more modifications of a

“non-essential” amino acid residue. Inthe context of the invention, a “non-essential” amino
acid residue is a residue that can be aliered, e.g., deleted or substituted, in the novel amino
acid sequence without abolishing or substantially reducing the activity (e.g., the agonist
activity) of the polypeptide (e.g., the analog polypeptide). The polypeptides of the
invention may include deletions of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more non-essential amino
acid residues. The polypeptides of the invention may include additions of at least of 1, 2, 3,
4,5,6,7,8,9, 10 or more amino acids without abolishing or substantially reducing the

activity of the polypeptide.

[0063]  Substitutions include conservative amino acid substitutions. A “conservative
amino acid substitution” is one in which the amino acid residue is replaced with an amino
acid residue having a similar side chain, or physicochemical characteristics (e.g.,

electrostatic, hydrogen bonding, isosteric, hydrophobic features). The amino acids may be
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13 WD 2006/ 052608 PCT/ 1] S2005/ 039686 naturally occurring or nonnatur al
(unnatural). Famlies of amno acid residues having simlar side chains are
known in the art. These fam lies include am no acids with basic side chains
(e.qg., lysine, arginine, histidine), acidic side chains (e.g., aspartic
aci d, gl utve@rR@6/0R69%d), uncharged pol ar side chai ns (e. @CT/ERYSI05Re806
asparagine, glutainiie, serine, threonine, tyrosine, methionine, cysteine),
nonpol ar side chains (e.g., alanine, valine, |leucine, isoleucine, proline,
phenyl al ani ne, tryptophan), J3-branched side chains (e.g., threonine,
val i ne, i soiaamdlyrwyuranmbrammmléurmhmnc Ramilies ¢fngng acideadienbgvighenyl al ani ne,
trypt ophan, ne) cl U rvative
changes. Osblgﬁ%r%@ %alnﬁlaﬁeoﬁgglﬁyt art " enpa%él%s %'%Irugg d "QSCIHS%%C%E%%%#& ur al
am no aci dsqhamm(ag uyme, arginime, lasindd:s) acidid sﬁachainsédgaaspmoamd dlutddnt ess st at ed

to the contr e am no_ac enera or specifically
by nane. i MBS aFar i TEbGen Bora B o g g, St R £ Chei !
st ruct ur e ad;do@wa suegiomitiee ty@ingy) Wenpolr fiod mmsmgr Maimeamhna laeinds i ncl ude '

al anine (Ala), arginine ar artic acid,
cyst Iei ne(( 7“°meg};rﬁllfl¥§rﬁb% %%ﬁ‘“ﬁ) “’ﬁé?@g@ng ® a&@?eé S’@Eac ns (‘Iégy éﬁ@‘n%’Gl 5;
hi stidine (Jaligd, isoleth lalﬁd Aﬁﬁméﬁcl sﬁa)e,ch:h@{@Igngnoséﬂeepﬁenywﬁh@@yﬁtbm, met hi oni ne

(Met), phenyl aI anl ne proline (Pr o) serine (Ser), threonine (Thr),
trypt ophan Hastidge). 3‘-‘}’?%%?%%“’6@?91“%@W&T@%@Wevéﬂﬁhanﬂ%natur al amino acids

i ncl ude, re not |im teg t o honol ysi.ne, honoar i ne, noser i ne,

azeti di necipﬁgﬂyl iRy “agigopeid on pminpagidyedd ‘%Eci‘sd“eaﬁ“ﬁﬁ‘\ ”ﬁ@%’&ﬂoﬁf”g s, Jpnadural

bet a- al ani NguinG4BAROAHIURIIETE Gmaeiadid. ﬁnlemwwnuttwcbﬁmﬁlaﬂy referébidé fQRAUL yri c

aci d, 6amnocar|ca|d 2- hept anoi c. aci.d, 2- apinois tyric acid,

3-am noi sbUATR G Epner ioé?ﬁeﬁgfﬁnbng Piame, dpedpides ’@Wﬁ“&‘??bﬁ@‘{}]‘? v@ il

g g S' am n%&é&%&hﬁéfs‘ ifthaie btﬂwtuﬁfh&l?ﬁ%llxdhlﬁﬁer&m%nmﬂb ﬂitﬁhﬁlcmduﬁﬁﬂ dnfinPdeidd, .
|amnoro n|c ci e i ne e ar agi ne, roline,

hydr oxyl ysﬂg‘é“ qnﬁleﬂﬁg? I}ES(JAH@}/“ @Xgﬁmﬁ& ﬁﬁpﬁﬁé ﬁ%g B%SP&%W%W gf ipne,

I sodesnmDsi N@ytadink @Gln{l_%h@ehhﬁé Bed (chh)ng?&iﬂé @hﬁnmammel\dﬂwyﬁidmb@b ¥, Néhcine

N- et hyl i sol euci ne et hyl pent yci_ne,. N-net hyl.val i ne, ' napht hal ani ne,

norval i ne, &P %}(;&er{gys), ﬂPPﬁ‘ eﬁe?ﬂem’ @IF“}‘E? Fée), B‘iob’éf‘c@}' SoTiRg (§erknd
t hi opr ol i neprehidd (mn@ﬁtop@;a{l@wr@}osﬁstm AQivEgnel (&1, udﬁlamd afiRGcrgi no acid

resi dues whi ch axe cheni.cal |y ocked reversibly or irreversibly, or
cheni cal | y Bejudes Pe@regiet limigdrto Fw@m%éqm%@mme &P’@&iﬁﬁ% a%qﬁrém?carbgﬁﬂ& chain

groups, as 4f 2 8%aMRkipic adla EindAlpRcthcl %Q-allamlﬁénaﬂxﬁwﬁl%bﬂﬁlc%ld resi dues wherein
the side chain functional groups are chemi cal |y nodified to anot her

functi onal agHeehyyriEesid, AamaiRgiuiyTic aeidi FmaigowRioigice -aminohrptageie apigthi oni ne
sul foxi de; ﬁﬁamo%lmgﬂ@aa@Isfah}ﬁﬁ‘omba@ﬁ%&a fa-alﬁ aéﬂnelfcbd%fdafe ?@&ﬁé ) . a

nodi fi ed am no ac aspartic acid; N-ethylglycine, m no acid
of gl yci ne:2beiamineiobyEcaciSodespees, 23’ %@mpwhaml%ﬁaf&mn@fm}amaﬁu ne.

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, omithine, pentylglycine, pipecolic acid and thioproline. Additional
unnatoral amino acids include modified amino acid residues which are chemically blocked,
reversibly or irreversibly, or chemically modified on their N-terminal amino group or their
side chain groups, as for example, N-methylated D and L amino acids or residues wherein
thé side chain functional groups are chemically modified to another functional group. For
example, modified amino acids include methionine sulfoxide; methionine sulfone; aspartic
acid- (beta-methyl ester), a modified amino acid of aspartic acid; N-ethylglycine, a modified
gmino acid of glycine; or alanine carboxamide, a modified amino acid of alanine.
Additional residues that can be incorporated are described in Sandberg et al., J. Med. Chem.
41:2481-91, 1998.
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Addi ti onal residues that can be incorporated are described in Sandberg et
al., J. Aded. Chen. 41: 2481-91, 1998. 14 WD 2006/ 052608 PCTI US2005/ 039686
[0065] It should be noted that throughout the application that alternatives
are witten in Mrkush groups, for exanple, each amno acid position that
cont ai ns moM® VPAR2E8e possible anmino acid. It is speci POBHHSA09S/ @06 enpl at ed
t hat each nenber of the Markush group should be considered separately,

t her eby conprising anot her enbodi ment of the invention, and the Markush
group is not to be read as a single unit. Methods of the Invention [0066] In
a general as{pe@i] tibéouid\he nbtieabthanhmvg'hdets:hmhmﬁm fhat altlesdiingk mig wittes inent

avai l abi i ty ni strati.on.of a conbination.of anti-obesity agents.
This, the I MR Erbe oL Far RS 151 e Teh R Bl aerd b
obesi ty-rel a;tosdbldmﬁlaias Iidd spedifiatly cont@rﬁﬁﬂt@ithﬁ@ﬁlﬂxirﬁérﬂﬂﬁoﬁﬂi@lﬁaﬂmﬂﬂ gloupenef i t

froma reducti inn ent |I|t nth .incregase in

ef fect i venes%m&ﬁg?lc‘ﬁg 8“3 FPE8 ﬁﬁrt%g ’{5?115) dﬁﬁelﬁ%ﬂ&gﬁﬂvﬂwoﬁay al | ow
for adm ni sti;ﬁ&ﬁmmﬁﬁshlgw@ﬁsmme&d%a@iﬁgcoﬁmrmre of the anti-obesity
agents used in conbination as conpared to the use of the agent al one, such
as i n nonot heedpds.of BAB%htidche net hods of the invention provide

adm ni stration of a conbination of anti- obesity agents. Adm nistration of

t he agents "[O%&]onﬂhla@‘exhdﬁdlas;ﬁi?tpmbdwhﬁxoh!pﬂefdsimﬁﬂods@orréEExaiﬂgnﬁtﬁuntdl ng each of

t he agents to bj.e nee of tre ni.strati the agents
coul d occur &% %’Slg?'hﬁ?“@hﬁ Of dgqm ﬁﬁgfaﬁlg%‘tﬁfgﬁt? ﬂ?} ning all of
the i nt endeglvearibn probidss rh@fhc&@ﬁﬁﬁﬁatmg obdiit &ﬂﬁdba&@l-rylamﬂ tieaardisorddrended agent

e used 1 MEOTRCPYIBIT e B RE @ P Earene A LR ar

essential |y inbieass anafettiiiRess when use€ RIYOHbingink Ynetiids af ths@paitiah by aucssx ag gered

times, i.e uenti al | 0 ubse nt tq the adm nistration of
Lhe of her - it FBERHPY kst Breet tdm BRI of TR “W ARG HER TS,

adm ni str at | @mbinatiGoEPoRdikd® thd BY of Meseariidnd] Stk &lih ednéatherggpar ate dos age
formul ati ons during overlapping intervals. For exanple, anti-obesity agent
1di s adm ni Z[LOfGGEd fTIQn‘.i]edl&)ﬂ; bf thé]ﬁl@mbn gxgyid?ﬁ)dmﬁﬁtramhiof sbestidayion afyant 2'is
adm ni stered fr t hra a «lhn other e i ments,

admi ni strati %t}"?S’ %%rf%‘%ﬂ%l” i° ﬁg‘f‘)%/‘ M?@P%Fﬁ%m‘g@s&?d&?e dosage

f or mul gtl onsmam;ﬁ@wﬁgléalcnbfthe ﬁg&ﬁ@wduajawmgeeumf&éaﬁﬁéxﬁ Afathisexthulf the

anti - obesi ty a

stered fr t hr ough da and
ot i - obeat t yartuidodeR: G pharBE e T o BRI G AL S0t The
[ ]pst ant | I NV etitch@d anfi-obday 8fats@r inefieatel oah 8ichagleddad hadad iete odd HossgeCh regi mes
of sinmu tane?
rmulation.

[0068]  Where separate dosage formulations are used, the individual anti-obesity agents

can be administered at essentially the same time, i.e., concuzrently, or at separately
staggered times, i.e., sequentially prior to or subsequent to the administration of the other
anti-obesity agent of the method. In some embodiments, administration in combination
involves administration of separate dosage formulations during overlapping intervals. For
example, anti-obesity agent 1 is administered from day 1 through day 30 and anti-obesity
agent 2 is administered from day 20 through day 50. In other embodiments, administration
in combination involves administration of separate dosage formulations in sequential,
nonoverlapping intervals. For example, anti-obesity agent 1 is administered from day 1
through day 30 and anti-obesity agent 2 is administered from day 35 through day 50. The
instant invention is therefore to be understood to include all such regimes of simultaneous,
alternating, or completely separate treatments over the total treatment course, and the terms

% &8

“administration,” ‘administering,” “administration in combination” and “administering in

combination” are fo be interpreted accordingly.
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alternating, or corrpl eteI y separate treat ments over the tot aI t reat ment
course, and the terns "administration," *“administering,” "admni nistration
in conbination" and "adm nistering in conbination" are to be interpreted
accordingly. 15 WO 20061052608 PCT/ US2005f 039686 [0069] In one enbodi nent,
t he i nvenW@eoopieesdes met hods for reducing nutrient a@carisaisiosdsys t hr ough
adm nistration.of at |east one anti-obesity agent that acts upon forebrain
structures involved in food intake and/or body wei ght nodul ation in
conmbination with admnistration of at |east one anti-obesity agent that

acts upon Hogedpr aindoRlibediteRS the IXBIN68 Providas mEREds il RKRiRRdiRAt body wei ght
nodul ati on. I n sone cases, t he met hods of the invention -increase or enhance

the eff ect iayeikbdiy thwuetmdmaﬁteélpt 91 % leartone #irobRYY appihabeptape iustydness, i f
any, when usgdu.al ﬁo&ve!drﬂpﬁ;aa li}t%ilél%a/or ﬂo@y SHEh RARBRen memﬁﬁtmcta&pf the

invention increase or enhance the effectiveness an _anti-obesity q?ent by,

for exanpl edmipisspdmnafatiesst 0@@&@?’%@3’ agepbtbat@pts apgndendbieamgnstutgy voled nued use
or increasipg, Be: %Md/mj\ﬁgﬁthf ctlitﬁot N E5thd QBesRY eﬁtoh&e/ttﬁe%ve

admi ni stration o ower dosa Sne or ‘nore of the a beS|ty agent s
used in condséasatrieohangsthe eﬁtqyamdssmo antirebegitieagent thathtrﬁénmaegeﬁbctab@ﬁelf [0070] In

one asPeCt SR Aot BnbBNARN S1bh QLB AeYIRIGhia bk glhes! 1Y
admi ni st r ator ewhande the effoctivsigsatn oti- QinSlee«pm b der exymplgamtventiingon Helsyingh an

ffect, e. t d
el oht | 1 eduperRSiils S cbftolll vl S era @ EbinBiy Motbogt SFLIRRABRP Y oot o
than the caoitbwiertitomistrhtiones loves dbsegesof omedmimoeretiithetantiobesity agratsamed inobesi ty
agent al one, &gﬂg@%@g @ﬁtya}fﬁ gmg ofleﬂheq'g fhar,aspect of the invention,

met hods ar € provi uce or m nate a subject's resistance to an
anti - obesi t en o) éaadgg;,] be able
to elicit g 72 ti %%%sa%ém ?]\gshg{i)]snse 1&-%‘3{-?%11& dclljce n&%ﬁc’g{t@d@eé@ ‘Iﬁ’e%l lity,
reduce wei ginong ﬁed@mmzsteeﬂd age@ss)Accmdmgbfxmmpe emboditdenhiatvougtratiptsdfiang to be
bound by t - her. n resi stance
may be dueq%b]t(l)l&m%%ﬁlmgﬁﬁ%%&{a gl% esTligtlltélfte #eotm %%ﬁ%%fgggn su lttacts (i.e., the
body has bewuhbilihe sdnaio inrledy tight, eqdmm)tmfbh@n@ﬂcenecrea@mm mmbhbsjn,of t he

i nvention ofelsels an |leptin
(e.g., anylin 8%%%%@%{?1@%&0%&%?%?@?&@& ggagﬁhv\é%& o &?%@ SUD %y}ect SO0 as
to reduce Gugent elvny@dnbiberthgypt i n resi stance. Once th| s has been achi eved,

l eptin is then be admnistered, either alone or in conbination with an
ant i - obesi t[§07dgentn gothyr aspentrpf theinyentian, metlmgh im peyesied vhich rédvee & f u Cher

ant i - obesi ty Gff %Cshtge&ls@?stsaa%eat%ﬁ%u-Bt%gigﬁzlg@& sz O hentRe @ﬁﬁer liorate |eptin

resi stance are co exerci se, di et drugs, and
administered, it W111 be able to elicit an anti-obesity response (e.g., reduce nutrient

availability, reduce weight, reduce fat mass). For example, and without wishing to be
bound by this or any other theory, it is theerized that leptin resistance may be due to the
high levels of leptin found in obese subjects (i.e., the body has become desensitized to
leptin). Therefore, one method of the invention comprises administering an anti-obesity
agent other than leptin (e.g., amylin or an amylin agoﬁist) to reduce weight of the subject so
as to reduce or remove the leptin resistance. Once this has been achieved, leptin is then be
administered, either alone or in combination with an anti-obesity agent {e.g., amylin or an
amylin agonist), for a further anti-obesity effect. Other means of reducing weight to
ameliorate leptin resistance are contemplated, such as diet, exercise, other diet drugs, and

surgical devices.

[0072]  In one embodiment, the invention is directed to the delivery of a first anti-
obesity agent that acts upon hindbrain structures involved in food intake and/or body weight

modulation to prime the body before administration of a second anti-obesity agent that acts
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surgical devices. [0072] In one enbodinment, the invention is directed to the
delivery of a first anti- obesity agent that acts upon hindbrain structures
i nvolved in food intake and/or body weight nodulation to prinme the body
before adm nistration of a second anti-obesity agent th ;

2006/ 052608" Pe¥HESHH51039606 upon forebrain structuregk?ﬂgbﬁh$§K
i ntake and/ or body wei ght nodulation. In certain enbodinents, the
adm ni stration of the first agent is for a nunber of days, weeks or even

nmont hs before the adm nistrati on of the second a%ag At tU%IfS poi nt, the
second agent “FARoreFam saRPS P vd T fagR dntake apdlordon FRighy e B Aete st

agent. | n CeehBddim@) e nfBiRisatidnd@ theffirdt afentR fdra@RBSELY dRBORdks Srerdy| I N Or an
anyl in agoni st and the second agent is aleptinor a leptin agonl st. In

some enbodi nEIREES befprs tieaAgimstratinn of thesaeoan ageat | ity porad %195?0@@% 285 ¢t o
admi ni strat i gRa@hinkiRd aBhd mb&%&ma@%ﬁ%elfﬁst%&atxﬁ&e&am Anbkdinidn@/ ik, 1 N

ot her enmbodinents, it is greater than I'n_one enbodi nment,
an anylin or fEhanghehesity ageps iaglip et %i’cﬂ%)ﬁmgg‘éﬁ“éépdtt&e fepend agem isedeptigor peast 1
day, 2 days, 1e3tifl@¥Rist. In gﬁﬁ’esembzdﬁjrﬁ}{’é the SrdR¥D Ym deho @Y Son A3 sﬁiﬁé&?pno%@o days or

nmore prior to admnistration of a leptin or tin agonist. I n sone

enbodi nent s, agypinisiration of the ﬁ@mﬁ@ﬁlbaﬁge@ﬁlscﬁea‘@f thapt§ re/sk naoth@gmb?ﬂl@gﬁﬁ itst, an
anylin or an: saé?é’lté BhaR 99 f is admnistered to the subject until the serum
| eptin concentf at| on ?n ﬁe subject is about 4 ng/m, less than 4 nghnl,

less than 2 ﬂﬁ)‘?@j ixﬁﬁ%e&ﬁ@ﬁnént%’aﬁ?ylm@(an F8nh ﬁti@g@ﬁhs%re'ﬁt@ﬁ{e . In some

enbodi nent s, Ieptln or eptin agonist 1S admnistered in a repl acement
t her apy anouﬁ\!bl‘t@@)a“%ﬁl @Vsél dﬁéﬁﬁdﬁﬁ’y Aaisotdayall0 darckrdayai dms, BrdayePtin in

the plasma. [QQ7gHor H‘adﬁk‘ﬂ@étﬂ%&&n &2 % gfepﬁlhfgdﬁ@tesh?mmé MRBIA18, pri%PiohOdS for
reduci ng the risk of devel oping ic disorders are provided, where the
met hod conpr pdwisistiefinaf & fepiin W@ I?Rim apprist My ovaneswin Azamishis administerad. obesi t v
agents | n ef \b bitRoARKAL &Mm@ﬁﬂe&ﬁefﬂa o R0l is BoRUHERRL sl AT 11

sone enbodi nents of the I nventi i nventi on are used

i ncrease t he ngfstldbssitian 2 mg/nd, lpss thand mgjrelcer lesdthen aboyt0. 3 ng/sdiulsspme | n the

netabolic ra j ect.
" one. enboarizgmity 3G 1ok BORSS! duhiNEro TRl AN ekl TnBum L 2%
t he body's facm%naaipw@wab@mmamnépﬂbmﬂ?@dﬁamﬁssue I n one aspect,

| ean body mass is not decreased follow ng adm nistration of the conbination
of anti - obesil@8/4hgekr apotherpspasbeiites presspldetention, methads froidycingtthrrisk@dn body mass

I'n food

is | essened %vel %Jl%}r&e%r@?ﬁ@xqm QnSik kR %d@%ﬂéﬂ&s CohiRAld @n of
anti - obesi ty age In sti anot her aspect ean Yy nmass 1S | ncr eased
fol | owi ng ad hiersukipqt aicprbinagion o Fratiedbrtiiyriaeritoin efftctive amounts to reduce the weight of

a subject.

[0075] In some embodiments of the invention, methods of the invention are used to
increase the metabolic rate in a subject, decrease a reduction in the metabolic rate in a
subject, or preserve the metabolic rate in a subject. In one embodiment, the metabolic rate
may involve the preferential use of the body’s fat as an energy source over lean body tissue.
In one aspect, lean body mass is not decreased following administration of the combination
of anti-obesity agents. In another aspect, a reduction in the lean body mass is lessened or
prevented following administration of the combination of anti-obesity agents. In still 9
another aspect, lean body mass is increased following administration of the combination of
anti-obesity agents. Such preference for fat as the energy source may be determined by
comparing the amount of fatty tissue to lean body tissue, ascertained by measuring total
body weight and fat content at the beginning and end of the treatment period. An increase
in metabolic rate is a higher level of the use of calories or another energy source by a

subject over a pericd of time compared-with the level of use of calories or other energy
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anti-obesity agents. Such preference for fat as the energy source may be
determ ned by conparing the anount of fatty tissue to | ean body tissue,
ascertai ned by neasuring total body weight and fat content at the begi nning
and end of the treatnent period. An increase in nmetabolic rate is a higher
| evel of ®¥@2096652688 cal ori es or anot her energy source lpgras:esijmesd over a
period of time conpared with the I evel of use of calories or other energy 17
WO 2006/ 052608 PCTI US2005/ 039686 source by the subject over another period
of time under substantially simlar or identical conditions wthout

adm ni st r agduest Hfthd JBjeHATE BethéPRriQf of%'ﬁ{elm@é?@ﬁjsia)iﬁﬁg%ﬁﬁl&r oll iBer@iog
enbodi nent, the netabolic rate is increased at LO%ast about 5% in a subject,

in other EPRSEURHHRE admpistEation phibe eormbipagion of anfcabesiy agFnly M efst about 10%
15% 20% 25ffbodb0, B merdflf kit B iRHALAGH ERURAL &4 ik hbjek D dueyel of use of
cal ories or other energy source by the subje over anot her gerlod of time
under subs e@prdigetts thsimgtabakic 1Bte i @@fﬁﬁsﬁéﬁlleaé‘ﬁﬂhﬂﬂttlioéﬁyA’ﬁog/chét{t» Gnéi stration .
of the combinali il coaphiled Qﬁﬁﬁieﬁ%aﬁ&%@é St calbfi6s dr@%ﬁ&%ﬁy's&r&%ﬁ?@l ic rate
can be neasured usf ng a resp |ratorg£/ calorineter, for exanple. "An effective
amount of sybigst eiet imogiseprdriog ofiasnslersubsiantiaygimiler of kegticahesadifiornt i s an
amount of GaGH, strﬂofn%ﬂﬂe\é&nﬂlﬁauoh%?ﬁzﬁia&%mm%eﬁf?t”ﬁ@%&é&sé’ fAkRtdbBlr@ Subj ect
when admi nistered I n conbination conpared to a  subject not receiving the
agents or & gndpmcefuadhsinggespitatory cdaBhetsmfoneronmier favbiseiveemountal met hod i s
provided tg, aﬁ%ge% @a&ﬁ&%ﬁ%ﬁﬁe&%ﬂﬂ?ﬁﬁ\%ﬁh& is aﬂ Bobd? o@eaél&'&eﬁtféffec@é‘%@ a
decrease in neta c rate can be the resu any condition or
nut ri t i onaincieeseghymeiglolic ragyinmesnbieds athen myﬁ?@d@ qomdiretioraemparefri mbol i ¢ rat e,
for exanpl g-u QPx?otr gwﬂlglhﬁcgg%ﬁ% I%ﬁ{yq,%gfﬂégéemsa restricted diet, or weight
In

| 0ss. A rest |cte owances or prohibitions, or both on the
types of fﬂ@‘?‘ﬁ]or h%oﬁ@i%’ﬂﬂoﬁm% § RRE 01 chRMéd tcpx%ﬂﬁgetatd@&eds@m%&é‘t%hc not
necessarily bdsed on cal ories. # exanple, as 1n individual diets, the
body corrpeﬁﬂéfamésb:qufhswhﬂééﬂé@ﬂlmt%m fage qanbe the zesuli ofmmy cenditiesesr cal ori c
intake. In utﬁﬁ&ﬁp&%h%&&?legf?x%ﬁ tﬂ?]@@dsrtgg WaRLER i REmbRHI Wi %f%%mé}l@ fquf 00d,

t her eby su85|st|n | ess dieting continues, reshol d for
cal ori ¢ i ntoskredycsd palerigciiad. aW‘tﬁl@I(?er@lghébSSen"elwﬂbte@ﬁlétmqiEﬁWl dual typically

gains wei ghg uy%ﬂ dés%r bﬂﬁn@oﬂ&?ﬁl{*&i %s REGRE %e?&oﬁrﬂ?oﬂfﬁ&ﬁfr%gth caloric

i ntake thr es ower-b lic rate (NITH Te Assessnent
Conf er enc ep@mlmld if 4 deR2 yotmnwssanhrtbemd on fyelgries] For xample4g in pdiiidurl diet993) Ann.

Intern- ms%}%o %@ﬁsa@?%}thaké&u&ﬁgmbe%%&{m seﬁ%k 'a%qmbe% chlbiid! i'ni%ﬁ 0 ‘reduce

thelosso Iosso ‘abolic rate
is the res msencgfthaquedwwgclate@theeeqmr@nen@for\fmdgtﬂwrebmbsmmnsyn less fogd.such a

about 105 “1 S Bies HOBEYRN SO RER IR AR R b BEERTAE R, 7 1 o7

the individual typically gains weight while eating a normal diet because of the lowered

o"

caloric intake threshold and lower-basal metabolic rate (NIH Technology Assessment
Conference Panel (1992) dnn. Intern. Med. 116:942-949; Wadden (1993) Ann. Intern. Med.
119:688-693). In one aspect, a method is provided to reduce the loss of metabolic rate in a
subject, where the loss of metabolic rate is the result of a reduced calorie diet or weight loss.
By using such a method, the subject’s reduction in metabolic rate is decreased by at least
about 10%, 15%, 20% 25%, 30%, 35%, 40%, 50%, 60%, 70%, 80%, 90%, or 95% ina
subject. For such methods, it may be desirable to administer the combination of anti-obesity
agents at the time the condition or nutritional or physical regimen is initiated which leads to
a loss or reduction in metabolic rate. However, it is also contemplated that administration
of the agents is commenced before the condition or nutritional or physical regimen is
initiated. In one instance, metabolic rate is measured using a respiratory calorimeter. An

effective amount of the anti-obesity agents of as used in this embodiment is an amount of
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subj ect. For such nmethods, it maybe desirable to adm ni ster the conbi nation
of anti-obesity agents at the tine the condition or nutritional or physical
reginen is initiated which leads to a loss or reduction in nmetabolic rate.
However, it is also contenplated that adm nistration of the agents is
comenced bROFGEHE condi tion or nutritional or physi catCHEHIRMIGRS
initiated. In one instance, netabolic rate is neasured using a respiratory
calorinmeter. An effective amount of the anti-obesity agents of as used in
this enbodi ment is an amount of 18 WD 2006/ 052608 PCTI US2005/ 039686 each
agent ef f ectdavieagent effe@ive asdectehe theaddietiout tf méthielicetaihalsilgect @ber i N a subj ect
when adni ni ter.t—i:d i n conbi nation. [0077] In another aspect, nethods for
reduci ng net%ﬁ’é‘f‘?‘?fe‘%ﬂnsz”él &% ¢ provi ded, where a nethod conpri ses

adm ni steri fective amounts of. anti.-abesi agents in conbination to a
2ub) oot 1 n ONE erdbern e G PR iree sk Hiliodne iR S RSy
V\Blmg)]ht, for meﬁMﬁﬂoﬁxpﬂseﬁ ueminmeging aiﬂdaml nahte bf miicibedity abaty it aasbinaietci s;a or a
conbi nation thereof. By "netabolic. . pl.ateau" i pant ti interval]s o
Cronty ot AT I e B e R GO Ha S e el Cra st B BEPETRl o

ener gy i nputdueonrRg@sd talofli@) incredstDdkbreBE ofx@aitikiation Beresf ByeniehBolicesul t  of ,
for exanple, reduced cal ori i ncreas | ,activity. Such

e diets or ed.p i ca
pl at eaus carPlHery” 5acsptkape m?eb"tagé’ggﬁaﬁp'&etaa&lﬁ R “g‘ﬂﬁ/g%z’ﬂgy JaE 19 PPFREN when
wei ght | 0ss glawse en&lPRut. Ohangodi cEIGROBpHRA bxpeadied A0 de Bk rdsiigopForsent

i nvention reduces the duration of a netaboljc  plateau in a subject conpared
with the durSePelf rfucsbtalmsdics %I“&feé%ﬂé’ﬁi’ﬁlf’ah?i’“ﬁﬁhesr“ﬁ‘ Rlateays gk cal subj ect

over the sanghs@edd ff efimpld, BRidgRORAgHS 1685k @iteh Muby wibitidsa Elo@s od sePRL incal
conditions wthout adm nistration of the conbjnation of anti-obesity agents.

In anot her B5BAPHBRL 2 methed of Sop msseyt i epidetices thy BigtoB A1 3 BEARYE t he

frequency 0fp1£f@.$uaﬁ)9lsillﬁecpéq%{éﬁ@u%im@%rmﬁa&isﬂo%ét&bolibﬁlafeﬁxﬁ%m}{er@fse met abol i ¢
pl ateaus in an otherw se identical subject over e same period of tine

the s
under subst affntisHsybiest ayqr e sgpe pagied of Was udshgpealy itiseatdentitah ni strati on

of the combi alition vathodHaniRRRR of 1RABAbDatidnbf Sht-bbesNRLRE! mAHAG ment, a
met hod of the present invention delays the onset of a netabolic plateau

conpar ed wi t Huoisent A gisthod of the pisseabaysniionredicss theifigausacfmetahplicrdtepsnt i cal

subj ect overcdyl}Bred R tHREFdgheP bf thétiBRlic MREATs i MPShAWsh flehitaSduffbétdkeror
identical conditions wthout adnm nistration of the conbination of

ant i - obesi t ythagametpstiod ¢f tanpamdenselptantially simiter anjdentical spuditions &1thewé i denti fi ed by

charting pefdnfsr@bn 6EHLCRERENG NELBRYy hR88: 1l AnoRGn&RRBMiABRl. at | east
one netabolic lﬁl ateau is reduced. In other enbodi nents, at |east two,

three, four, methedof thy presentdyventiondelghit the pasaient agpetabelic plpfeauppapired withtbeaus are
reduced. I'n gRAtRLHeABRRHate B SRR FisPIBIRAUILBES v ShANRBE pARA oBithe  aS

compared to a subject not admi nistered the conbination of anti-obesity
agent s under under substantially similar or identical conditions without administration of the combination

of anti-obesity agents. In one embodiment, metabolic plateaus are identified by charting
periods of reduced or no weight loss. In one embodiment, at least one metabolic plateau is
reduced. In other embodiments, at least two, three, four, five, six, seven, eight, nine, or ten
metabolic plateaus are reduced. In another aspect, metabolic plateaus are delayed one day
as compared to a subject not administered the combination of anti-obesity agents under

, identical or similar conditions. In other aspects, metabolic plateaus are delayed 2 days, 3

days, 4 days, 5 days, 6 days, 1 week, 10 days, 2 weeks or 3 weeks in a subject.

[0078]  In yet another embodiment, a method is provided to preserve the metabolic rate
in a subject. In one embodiment, the subject may be at risk of losing metabolic rate, for
example, due to the initiation of a reduced calorie diet, restricted diet, or anticipated weight
loss. A preservation of metabblic rate is a maintenance of the level of the use of calories or

another energy source by a subject over a period of time compared with the level of use of
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identical or simlar conditions. In other aspects, netabolic plateaus are
del ayed 2 days, 3 days, 4 days, 5 days, 6 days, | week, 10 days, 2 weeks or
3 weeks in a subject. [0078] In yet another enbodinment, a nethod is provided
to preserve the nmetabolic rate in a subject. In one enbodinment, the subject
may be at wosksof2600si ng netabolic rate, for exanpl e, rduask@shbsé nitiation
of a reduced calorie diet, restricted diet, or anticipated weight loss. A
preservation of netabolic rate is a maintenance of the |evel of the use of
calories or another energy source by a subject over a period of tine

conpar ed Wwighdihe dh@ﬁ’é?x&g;? EOdil&%yQ% oferm&d iﬁ&l@l@«ﬁ QARLPEveP _@Ifsmé g89686

cal ories or_other energy sourcé by an otherw se identical subject over the

sanme per i odimsfunderisyhstapiiaile singilap ot idertical cpsditiompivithgut admipigssfion @athecondi t i ons

wi t hout - adrg A skéatoh k- HesibBentE B ORI Ahet @ik :APE Mk RIS, |0 one

aspect, the ngégcglrgﬂﬁg%gbﬁgmﬁaiqt%?%%&%ﬁ%ﬁﬁn 11%960§h%%g's§@%%%t'5

met abol i ¢ rldvefgheisuhiedt'vmetabolicyite preritothe afitiative obthe pitent thattreswlisinlthes i n t he

decrease i t ' : : - et a | Cial: is

mai nt ai nedra\?\n "ﬁ?g}q}i%&d@;vﬁ tyllﬁth % \/P”\;ltst ?ﬁ%%%hc\t{\nﬁi?ﬁ?%f@%}o %)dr\glf}grggs@%’f t he

subj ect' s methalh,ivithinai%, within 3her esspd dte subjent’s metshbliaratei bronsfaspelt theobesity

agents is o At L T h ot

restrict ed% %’Jta,&t%%%%%%e%%flﬁi?%g%s%tﬁ&hﬁgﬁ% g]hgﬁﬁg%g’g%??%&%%{égﬁ%%nﬁ%é assessed

usi ng any mestiioeal dioh,ar Exedise ttpmenlet er m ni ng such rates, for exanple by using

a respiratory calorineter. Such methods and devices for assaying netabolic

rates are KOB®h i Metdhelicmates eancheassgssddusing dng thethpd pvadrblefiir deteinrining Sich Pat ent

Nos. 4,572, ;{"33,%- , ' d 6,475, 158.

Alternativé%%gﬁméﬁgﬁﬁ% a gﬁ?géggfégéyogﬁgéﬁfﬁh.mggﬁgégdgggggggd by neasuri ng

t he anount asfayihgmntabilssates arykrovmdn fha it ynd dre deseritipdt fabexiaingledinB)S.tHatentani nal

follow ng t ' rd 0 I ght a {80t can be

“measur ed atﬁhtgh‘gé@%gggfgstg ’ﬁ ?él ’E&e&? ’5?%? g%ﬁ’?%?’ﬁ}sﬁ@éﬁ,ﬁ’ﬂgg ?%q&éﬁ#&ag)’u sed

met hod t o destmetatiohierateaifah aljodlcah e adsessaddysuaagiripg fHeypmountod amtigfusvei gh t he

retroperit : . . | r i {oneum the

area bet we%ﬁ%ﬁ%‘%ﬁgﬁ%}%g%%%ﬁgﬁf\(/\)/gﬁfiﬁ%ﬁlg d%eﬁ%é%gs?g%si tgir%?%)% i etal

per i t oneumweigheandsa oot loen hesmeasonditdercad of the Bistadi pesod.| p ratgladitequentlp per cent

body fat_ofyt ST Benr P16 G of & 2Ll 2080 BuosRGhI R, fRAY Wiei ght and body

fat in rats 1s 11near, obese ani hals have a correspondfngly higher percent

of "body f atretaperitphl foryed) 4 todg af faf latatplad theeeigiperitofc@MS Ok aten betwetiitbe aspect of

the present_inventjon h f .y educing .fat i ncreasing the

et abol o PR A et TElL AR Bl oo R Y el ooy 1 e

adm ni st er icogpidered oorbd dimtilyorelatt t@pdréentines ifdt yf the ewitsl. iSinca theuelstionafip ecti ve to

;)e(glrjgg sl;\gt é:)g %g %o%% gvlr?{]ggg agl%o:pcri])?%éﬂ%atss i ﬁlgag,tobgseg%}m%%{rg a éoaf}egﬁom'i:ig‘ély mass can be
higher percent of body fat and retroperitoneal fat pad weight.

[0080]  In another aspect of the present invention, methods for reducing fat mass by
increasing the metabolic rate in a subject are provided, where the methods comprise
administering a combination of anti-obesity agents in amounts effective to reduce fat mass
by increasing the subject’s metabolic rate. Fat mass can be expressed as a percentage of the
total body mass. In some aspects, the fat mass is reduced by at least 1%, at least 5%, at
least 10%, at least 15%, at least 20%, or at least 25% over the course of treatment. In one
aspect, the subject’s lean mass is not decreased over the course of the treatment. In another
aépect, the subject’s lean mass is maintained or increased over the course of the treatment.
In another aspect, the subject is on a reduced calorie diet or restricted diet. By “reduced
calorie diet” is meant that the subject is ingesting fewer calories per day than compared to

the same subject’s normal diet. In one instance, the subject is consuming at least 50 fewer
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total body mass. In sone aspects, the fat mass is reduced by at |east 1% at
| east 5% at |east 10% at |east 15% at |east 20% or at |east 25% over
the course of treatnent. In one aspect, the subject's |lean nmass is not
decreased Q&bookBsmouUr se of the treatment. In another paspsoms/olobes
subject's lean nmass is maintained or increased over the course of the
treatnent. |In another aspect, the subject is on a reduced calorie diet or
restricted diet. By "reduced calorie diet" is neant that the subject is

i ngesting fe . ol s _nper. Lhan conpar e sybhect’ s nor mal
rgest] 10, Rt 8h0h) 4,08 ik BEDAIR SIS HIELFRTR, 0PhEEL = 1
2006/ 052608 F1AWISIQD 6H0 396 BE, 8@ bot(08Sevpe calddgs pel dayot her i nstances, the

subj ect is consum ng at |east 100, 150, 200, 250, 300, 400, 500, 600, 700,

800, 900, or[00800 flwer emkddondnest thepregayinvdnfG8 2 jmethed dnaltemgdl fient of t he
present inveptj: for. [l t he .f .distri-Qution in a subject
i's provided Qgééj?@icinﬁ%g?n%b% éoil(stlp rgglr(%%ér%geer%ﬁlg&n Hégml}sggg@ﬁlggﬁ nati on of

ant i - obesi t ycagemtisn pfangiwbesity sgeafsiie amhonngs difectivk tiedltef fat distiabttionlutheon i n t he

subject. In gne ect, t alteratio esults frqm . ncreased netabolism
of i sceral ool af gt awiehie Sl or e iR dn ibpspde AR R hencs

t he nmet hod | axqlivis of bueh infed sabjedti Bnsodde eibediment, tirmahdddpvdivel 8fe or both at a
rate of at |east .about. 5% 10% .15% .20% 5% ..30%, 409 ! %. g eat er
than for subgﬁg’éﬂgw visggrdl of %cé?&f’jeéta%@'g‘ta%af“f%ee(’foﬁgﬁﬁg%bgm %é%’slﬁl/“f %L 4%4’? avor abl e
fat distribui% Bou, a0% e sevsizadicrthah forfsaboafandohefat. dh otk bedt,hbd hethodss an

i ncreased ratiq of subcutan s.fat to visceral .fat opic.fat, or both.
In one as pecfe,mﬁf K& fﬁ‘f?é#’#c@ fsﬁr'é}:gp%gn% ei“?’i’(?ﬁ‘@’ﬁ?&%’?‘f“@%%%‘ﬁ%hﬁ“%%@ f or
exanpl e, as #cteasthdtioof subbuthrReuseFaiIe visteral tS@lopicdst] dr bos Sn ofe(OR2], tHen anot her
enbodi nent, rre%\ggds for r.educi.nﬂetﬁg armuréi of élubcut anﬁogs Jat in a
subject are BFBOT HROIVeSRICLIRR TP fran RRDHBS-COHBPTRIESS A FHI PLIIPTFAE Tt o 4

subj ect in nemstle ¢dieae@f , a conbi nati on of anti-obesity agents in anounts

effective to reduce the anount of subcutaneous fat in the subject. In one
i nstance, t h@oazpunin abthathbodimsrioisthbditiod wduckgieathountof autsubpeecd fabiyt at

| east about 5%, .l n other, |instances, the amount ,of.subcut aneous. fat, i s
educed by ah uisbe BESUed 0o R IE ebabr RN “40ui TR 1 NBgE Bafar od to
the subject thefdof)l chidbiaglivh Bf diirabbiingaits ihRMoads ¢ffeoRab teduaghdisounf 6#083] The
net hods descri,bed herein ca sed.to reduce the_ appunt of_ vis er(?l fat in

a subj ect. | fPb5HangoRLiGAGg s jT?Fg QU psiapees te ameuryt afrbewipneops fatds %EE by at
| east about $Pa subjict WtatiRist bidst BHCRSothdr RStaddes,GRY @houhBif shtwulagduefeisi n t he
he subj oet - FRHGH b 6 RISVt brr . 20He oAb iR Ao m B BHe y
agents. Vi scefiadto hahinkadtioh of e agsieeini pemslgh any neans avail able to

[0083] - The methods described herein can be used to reduce the amount of visceral fat in

a subject. In one instance, the visceral fat is reduced in a subject by at least about 5%. In

other instances, the visceral fat is reduced in the subject by at least about 10%, 15%, 20%,

25%, 30% 40%, or 50% compared to the subject prior to administration of the combination

of anti-obesity agents. Visceral fat can be measured through any means available to

determine the amount of visceral fat in a subject. Such methods include, for example,

abdominal tomography by means of CT scanning and MRI. Other methods for determining

visceral fat are described, for example, in U.S. Patent Nos. 6,864,415, 6,850,797, and

'6,487,445.

[0084]  In one embodiment, a method for preventing the accurnulation of ectopic fat or
reducing the amount of ectopic fat in a subject is provided, wherein the method comprises
administering, o a subject in need thereof, a combination of anti-obesity agents in amounts

effective to prevent accumulation of ectopic fat or to reduce the amount of ectopic fat in the
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determ ne the anmount of visceral fat in a subject. Such nethods include, for
exanpl e, abdom nal tonography by neans of CT scanning and MRI. O her

nmet hods for determning visceral fat are described, for exanple, in U S
Pat ent YQ‘ 2(30(?()@46{)415 6, 850, 797, and 6, 487, 445. [ 008dd-t/hisropis3ecabodi ment ,
a net hod gr vent| ng the accurrul ation of ectopic fat or reducing the
anmount of ectopic fat in a subject is provided, wherein the nmethod conprises
admi ni st eri ng, to a subj ect in need t hereof, a conbination of anti-obesity
agents in anpu effectiye vent | at i on, of ec at or to
reduce the® &m??% %F‘%@P%?pi\f‘ a‘i“a‘t e“f“’rﬁ’é’fa*z 63% ng%?“B%%‘é’éf@ %%2005/ 039686
subj ect. | %O&@npaitd t@RE &bj&ﬂ&o@-fﬂh&ﬂﬁnﬁf&h&ﬁ@ﬂm @mfbﬁiaubﬁoﬂaﬂﬁlub@dyl n a subj ect
by at |east about 5% conpared to the Sucgtl ect str ti on of the

rior t
conbi nat i o83 ;{Hﬂl eigpEdicesy the agapt of ecfqpt ?Héfedﬁ‘f?éf%?@g'f“ Yﬁ‘é i)

ect opi ¢ f atio¥s ol ok G886 abdut as% Widpe 089% 0300a40%,2256% ahﬁb&hatw%@"/ﬂle a0l ofit I east
about 115% 20% 25% 30% 40% __ or 50% Al ternative mount of ectopic fat

i's proﬁportleétﬁﬁcllC 3 iy RepRpEkpalbrp duped 5 Voq KB, 1 %’W@WE‘%%@%W/ 309, 08Bos  70%

80% 90% g0%1 8®%0Iomk, OIS th SOMpdrRoSid REBEhARRAY it fndl subjBctAESHHE @& kan ECt Opi C
fat can be neasured in. a subj ect using_any nethod avail able for neasuring

ect opi ¢ f atbe nepwyessin p gubigebishgrang msHas AgHeble ??éﬂ?%ﬁ‘“%‘?“é@ﬂﬁ'féﬂn ded f or

pr oduci ng e favorable fat distributio ubj ect, t he net hod
conpri ses iﬂ‘%ﬁoil st pnogr prpbodimagyt meghod %MEB@H{%‘P‘%E’EP@a %'Ji‘ 8 a7 pre | 36’8 ety agents
i n amount s fafd@utiveinlaAnBie@ e e dikod &M@s&s&&nnﬁktainglt&wubjeata In one
enbodi nent adm nistration of a conbinatjon of anti-opesity agents reduces

the ampunt SEbRREEE apti-phesityAecris MGHIouN1E gifectiys totﬁ’é‘ldl“rcea} vopalle st ect . For

‘exanmpl e,  ghagHtisA. rmtoh@ém&ﬁnﬁen@ Qﬁﬁﬁin&&hﬁdﬂ%f%mﬁ&hdtmﬁBﬁéiﬁtdbes’iagﬁgérﬁs where at
| east one anti-obesity agent g hat acts upon forebrain structures involved

in food i ntgdvgesdhe eyt f%Hmtgal?@ﬁ%?oﬂL%wbw FORBTERIS on wi t h

adm ni st r atiRmhiRhtid of 1288 binARA o@mﬁ—o&g%sa Eats, %%z!%tat feh@bnAGliDhEA9 Bgendi Ndbr ai n
structures involved in food intake or § ht nodul ati on or %oth I n one

enbodi ment ,hat pEs wron lf@f&‘@mﬁ ﬁ@%ﬁ@ﬁwm‘fqﬂlyn foeé Ht'?é(e phb,oda isight mpdulafios @eral  or

ectopi ¢ fatpomGh c&nb1ﬁ£i€§?kvﬁkﬁta&rﬁﬁ1s9£udﬁ%tfﬁlbleé§t/ﬁ{e ahtl8bdsRfbkehd tRA} abtBusdabCUt aneous
fat. Such nmethods result in a higher ratio of subcutaneous fat to visceral

fat or ect &gde rafraittructw&ﬁwplmﬂla\fwmtalﬁ B Hodrpgeigly spdylptionprothe AREd ri sk of

the devel OQHE;B&mQI:t ﬁ@%&h@&ﬁﬁ%ﬁﬁd?&&ﬁé’&%m&% Mﬁ%&%ﬂaﬁor% n%lh‘ fat%f'adr one,

met abol i ¢ syndrone, or_an mbi nafi ons thereof. In one enbodi nent, ect opi c

or viscer alcomhltﬂa‘il@ %?tbiﬁy?ﬁ therpduntion in ybatagoquy fa o Segh mathods g¥EnRaneous f at .

In other: % H@S‘fs’ﬁbcu%kéﬁ@'fﬁ t&ﬁsc\lia?ﬁ%@ct i%tfat' §udﬁ%1/§médé &rﬁa;y a rate at
(o

| east 10% 1 20% 25% % 50% 60% 70% 80% 90% or 100% greater than
subcut aneoudesuft i a reduced risk of the development of cardmvascular dlseases, polycystic ovary

syndrome, metabolic syndrome, or any combinations thereof. In one embodiment, ectopic
or visceral fat is metabolized at a rate 5% greater than subcutaneous fat. In other
embodiments, ectopic or visceral fat is metabolized at a rate at least 10% 15%, 20%, 25%,
30% 50%, 60%, 70%, 80%, 90%, or 100% greater than subcutaneous fat.

[0086]  In still another aspect, methods of the invention include the use of a
therapeutically effective amount of a combination of anti-obesity agents administered in
combination with glucocortico steroids. Glucocortico steroids have the adverse effect of
increasing fat mass and decreasing lean mass. Accordingly, it is éontemplated that the anti-
obesity agent combination can be used in conjunction with glucocortico steroids under

conditions where glucocortico steroid use is beneficial.

[0087]  Also provided are methods to reduce weight in a morbidly obese subject by first
reducing the subject’s weight to a level below that of being morbidly obese, then

administering to the subject a combination of anti-obesity agents in effective amounts to
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[0086] In still another aspect, nethods of the invention include the use of

a therapeutically effective anount of a conbination of anti-obesity agents

adm ni stered in conbination with glucocortico steroids. d ucocortico

steroi ds havWOAW4E8r se effect of increasing fat mass HridUGaENE%E ng | ean
mass. Accordingly, it is contenplated that the anti- obesity agent

conbi nati on can be used in conjunction with glucocortico steroids under

condi tions where glucocortico steroid use is beneficial. [0087] Al so

provi ded are #ithaogduce hersubiert’s Wekghy Hlethadls Sor mestuping b yubiisBs weighiidp badew Byt f i r st
reduci ng the I 1S e) ; l: . I i obese,
then adm ni st% gﬁlﬁ?c{%ﬂ hié&lisgﬁ 6}1&@8‘% gﬁﬁ%@ﬁéwgagﬁphgﬁgﬁg‘%ﬁg%@f }é%!i fs in
ef fective anpbmtiaric rg@2ey, Woh 20@610 b2BEBURET, USAPCEHMDBYBAE of thepredreding educe t he
subj ect's wei hods_f or of | S el ght w that of
morbi d obesi t%g?l‘r?él%gé’g? %f’B%J“g’iaﬁ%‘ﬁlg%ﬂé‘g ?18%?‘?1‘?53%%%?%?%‘%?“%’5%3#&5‘%%@?%

activity, thci.r ugectumnmpwighrt] béihe atbjeicté.mmo@@r Wb@hmtsmﬁgﬂsalﬁpmvtdy@ﬁms. sur 1g:ger Y,
or any conbin of t teceedi . hods. one a m ni stering
t he conbi nati %%duglﬁ g%hﬁé)?éyo Eésgﬂ%ggx 1ér\’gaesn %ctgﬁﬁr"{ér%?ody %I%S Jg§e§ O? E‘Z&\%ﬁsgﬁt of the
subj ect. | n amdhingterieghodnbivation ohmtifbetity agentsin effectiedarh@mts to obiralyct he body
adm ni ot or 1 ng "% TUREEREEEn of ant - sbesi Ty agents in effective amounts o
further reduc e )| £64.! j. . i.ng. wej it s meant
that the subj SP o BY MefiGhe Bl iR bycnlRERL pftect RS OB AMertdr ?, 0
course of treabdpentightwhettivaoutsh ef teatrese wbéthdr tleatomseadf tretntkalis, daywekeks, nont hs
or years. At ively, ik i i.ght .can he fi s_.a decr in
proportion o o?@% on%?sagsls' %tgggtg\?%ﬁe\égm%%méﬁﬁaenﬁm\%g sd fl% ﬁ%cr%aﬁ%ﬁng)gquﬁ'g’s | ost
fat mass, but ofifsi mhssitmizen mass (Pailredolkis de snies hastost g uiasy) baesd@ainddyor a
correspondi ng |.0 in total body weight An.. effecti nou f the
anti-obesity §6ne1n Stk lg Oleltrrgéeslsarrlllly%‘ocr?%rﬁsﬁg c}m elofsnm%qr%a:@o% eolg'ftt )r'ren is an
anount ef f ect ieffectivoamediticfthaagdijegtytagstdrdaynisatd i combmntidnhie thiscmbedineht t he
treatnent, or . alternatively an anount .effecti t o.reduce the subject's
ber cent age of it AR ATy e Yo R EaReLE b et il RS e R
enbodi nent s, theénaivblyas tmsurb effyctiveiogétucd the subjbaCepbreentags of fitascover he of

treatnment, by at |east apout 1% by at |east. about  5%. by. at. | east about
100 byt Rt SRRAATSIE T o R ROy AR AR 8t he
subj ect' s per cedoageofifeatnint, byraiSiSast oiite d) 6 o, leRVAHout 396, be atleseatoht 10pE 8 ment ,

by at least 1 % at le 5% .at |eas 0% at. |east 15% at |east, 20% or
o) Teast 250 4 Gt Vb Pttt BRR AL AL it o BE ST SBETTHES AR i ont
avai |l abi l'ity, nfsgis redo@didienthe coRicditreatinéhnt SoyStidh 2 s, £1AERT I%6.at R0 St eri ng to

t he subj ect an effective unt _of e anti -
J rfeast 159@ at least m or at least 559 0.

[0089]  In certain embodiments, methods of reducing nutrient availability, e.g., reducing
weight, in a subject comprise administering to the subject an effective amount of the anti-
obesity agents in a bolus dose one or more times a day. A bolus dose is an intermittent
dosage of medicine (as opposed to a continuous infusion). A s‘ubject can be administered
one or more bolus doses per day. The bolus dose can be the same no matfer when it is
administered to the subject, or can be adjusted such that the subject is administered a larger
bolus dose at certain times of the day as compared to others. Administration of an agent in
certain formulations, e.g., sustained-release formulations, a bolus dose can be administered
less frequently, for example, once every three days, once per week, twice a month, once
every month. Furthermore, the time between bolus doses is preferably long enough to allow

the drug administered in the previous bolus dose to clear the subject’s blood stream.
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obesity agents in a bolus dose one or nore tines a day. A bolus dose is an
intermttent dosage of nedicine (as opposed to a continuous infusion). A
subj ect can be adm nistered one or nore bolus doses per day. The bol us dose
can be t matter when it is admnistered to or can be
adj ustedr\gucﬁ&tﬁ)ﬁgﬁsthe subject is admnistered a |ar ge‘?é]ﬁbsw@ﬂsg § at
certain tinmes of the day as conpared to others. Adm nistration of an agent
in certain formulations, e.g., sustai ned-r el ease formul ati ons, a bol us dose

can be admni stered Iess frequ r .exanp ce ever three days,
once per 3@8@ t Vi lbeemRgfopeat % O%é‘f/’r?g 0% Lf‘nt Zifﬁaﬁ “F]ﬁg tinme

bet ween bok¢ightdns 8shjécs cdﬁﬂ;ﬁ‘fs@ﬁcﬁﬂhﬂtehm f1RRebieN ah effatil @Mmuhheftﬁkr Ahg-

adm ni stered in the previous bol us dose tg?cl ear the subject's blood stream

23 WO 20067652668 Perruimsesiotrso BB eontipeye gpse s BiFdd t@ﬁ‘ﬂé‘éﬂhﬁent s, methods of

reduci ng nedhfiRRd inf¥h lomb hmgnsy, 8r Rample SAdGeR s ifRLENSra thaRs@rrid] bj ect
conprise adm nisterin he subj ect an effective anpunt of the anti-

obesity agifih sArtﬁmé‘b‘ﬁg’r h&%%“% dess carge adppisierpderalyindle form pka i nt ended to
mean the cQpfbiRdSast Ehfp!z{ﬁé SMatt WG r&lEddeh thy druf Bfo B AR sysRif F¥ENous
injection or a transdermal _ patch. Alternatively, a conti nuous dose can be
admi ni st eresodeiims, Whenadmimigyred b2 contigion dose. |ty i sdeeedypsaREiodr tabl et
whi ch el eﬁ%@&rtﬁ'ﬂ@urdfnlégmé Bss tﬁ@é’ruéié%l%éd §ve§¥ﬁérf%€‘o?é’%ﬁt:?3 4,886,706l of time.
When admi ni st ered g/ a _conti nuous dose, the drug is reléased over a period
of about 19%:R8ud; 13 A §6%h‘é’é55es the dr ug is rel eased over a perr od of about
2, 3, 4, 5, 6, 7, 8 10, 11, or 24 hours, [0091

"adni ni st @Y 1j n %Wﬁléﬁtqr%f’rfﬂ cP@b‘ﬁ%é?ﬁ 151“?7’8’%" that the 2p-0bes KB agep a&gent s are

adm ni st er gehifSerdd & ar@ﬂg@e AR 5bA, %ﬁﬂrﬂ%ﬁ‘neoﬁdlffw LRRAOHGEY 0P sSRRAAE doses,
or as sequentiall adm ni stered. Sequential adm nistration referS to

~ admi ni st erﬂﬂjﬂlﬁﬁég ofequendialadminigEen ’{eiﬁs to gdpinisteging prerof Bioraghebestty af t er an
anti - obesi §g¥nt§a§:@£ bef(l)rg oP4¥er %@fﬁ%b@g?ﬁtagenrt hﬁ"l ok Eﬁﬁoﬁﬁéﬂt -tRDERH dn¥-ob i's

adm ni st ered about m nutes beforé or after the at |east one ot er
anti - obesiagpnt le@@hmsterieﬁ alpsuh 30 miss® bifore At ﬁsfteaﬁmt least one othpr anfi-olgsitys, 7, 8, 9,

10, 11, Orock AQMEFRRIRiGQboR I £, 4 506 708 ol 8811, 1S nOkbR0RRE tinapbesity
agents. the adm ni stered anti-obesit’ ag jents can m ni stered as

a bol us doé@afdras%rsle atheoantirababiyy SeTéss ny pdihe 2 rqshaatwhesity AgRBIRCRON i S
further digeghefd0r IS0kl or hWdBANRgadsbier mogenesis in a subject, the

nmet hod conprising admnistering to a subject in need thereof an effectr ve

amount of @hgdjeastpe ?)%elﬁ RiverntRReStultier B8 tb BRIo&CIrIncrRAG: ek ERERLRA

structures |nvolved in food intake, body weight nndulatron or both in

conbi nat i o aijest.ammethed qompriging etministeringe  seftiect indeed thetsetantefieatiyent t hat
acts upon fyndhirat faas‘f Bﬁ%ﬁ%% 'age\ﬁ%m%ts Pord f&fé@ra'irf‘sth%lfﬁres RROV eV RIFQRT

modul ation, or both ThernogeneSis is the process of |iberating calories as
heat by intake, body we1ght modulation, or both in combmaﬁon with admmlstrauon of at least one

anti-obesity agent that acts upon hindbrain structures involved in food intake, body weight
modulation, or both. Thermogenesis is the process of liberating calories as heat by
increasing the body’s metabolic rate. Thermogenesis is activated by mechanisms, including -

supplements, nutrition, exercise, and exposure to cold.

[0093]  The present invention is yet further directed to methods of increasing oxidative
metabolism in a subject, the method comprising administering to a subject in need thereof
an effective amount of at least one anti-obesity agent that acts upon forebrain structures
involved in food intake, body weight modulation, or both in combination with
administration of at least one anti-obesily agent that acts upon hindbrain structures involved
in food intake, body weight modulation, or both. Oxidative metabolism is the process by

which oxygen is used to make energy from carbohydrates (sugars).
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i ncreasing the body's netabolic rate. Thernobgenesis is activated by

mechani sns, including supplenents, nutrition, exercise, and exposure to

col d. [0093] ng ()?r esent invention is yet further directed to methods of

i ncreasi ng oXPFY G net abol i smin a subject, the met hodPEBHPAPSLBHES

adm ni stering to a subject in need thereof an effective anbunt of at |east
one anti-obesity agent that acts upon forebrain structures involved in food
i nt ake, body wei ght nodul ation, or both in conbination with adm nistration
of at | east dh@4ant il epdist espechgemithaddindacinga epline diifrilibisan mswieciet ur es

i nvol ved E@h

nmet abol i sm i SF;I @ﬁ% p‘?%%ég]gtshegﬁ% %ﬂgsxéﬁrgﬁﬂt%ﬂg%geég Juvp%ﬁ‘él t e%%?%%}o rom

car bohydr at esnfiobepity sjent R ammewmacmwmmsm bdd9@@iht | n

anot her aspec th f f ee .| nes n ubject is
provi ded, V\/nentri%du%n{;rxﬁ Or&q‘?%‘ﬁ{ng%&%rlﬂgglsad "a""r?unl %f%ﬁalt {rff%lSt an %?lfozle)cl v engrmunt of
at | east one thantts ulmnémdbwragenmeﬁ inamlvabh%odmﬂakefbndglmghnmsdluimnmbsth

i nvol ved in ftood i_nt a¢‘<e, body wei ght nodul ation, or both in conbination
with adnini st?SPT 8 at | east one anti-obesity agent that acts upon

hi ndbrain str res.involved Ln ul at.ion
both to sai o[H@u ] eii?ygf%%fs})le %/mth%é]‘gﬁcﬁrel&Fdnn %%X e ngs#‘éu[ “gmeld%dgnt rolling
hunger in a swiracte nsthpd mmp:lmd; admwmmrmgranbff&umadmnit mfcmi;@astsm;anaehimswst ering
an effective am f at ast antl n t on
forebrain strigct tt lﬁ’v%fore% ns ﬁl?vﬁ’ Vﬁg fo%&liamgg%& wm%%énu ul?no h, or
both in conbidnabﬂhmcomtmhuaxdmtma&mmmtamn obdt lant dneaﬁ:t—ohamty apitithad dssupby  agent

20 VDR O e B RO Ao BREY v O

met hod of praoubjegi ng a feeling of satiation in a subject is provided,
wherein the nethod conprises adm nistering an effective anpunt of at Ieast
one anti - obd806y agemt atfinditer @ptcs, aupmlmdfocﬁpmﬂrmging a $tetingofisaidgion hmodubjed in food
i nt ake, body .wei anbi n stration
o ot oy oo, B B o fob N O b e} BTLRY G2

i nvol ved i n fantebedity ajet thlmdtyz upvE igfebrarrmﬂmbmm mqolvmmlﬁcmdhntakeobmwm@um ect.

[0097] In yet rthe cal or| i.nt ake by
reduci ng the rgﬁ?aﬂ%‘%o%for tbgm VoV b‘ig%“m@ﬁ?g%ﬁ%ﬁat?%% MRS 7 ?s es

admi ni steri ngharacteﬁlﬁ@ﬂﬁndbanﬂsmunﬁes mfvolvétlmIf@ﬂlsitalmnbod&mtelghoﬁe&ﬂétymﬁgemh t hat
acts upon for ebrglﬁ) #r uctures involved in food intake, body weight

nodul ati on, BOEHSh conbination with administration of at |east one anti-

ggg;' ;[I\I)éi g%tent [owﬁt a[n yeta nel e?slplcjccti %rrrqét}r;'ods otf %;[:nlilgr cea OAGQXM evby reciumn 1%d312!3 nt ake,

of a meal is provided, wherein the method comprises administering an effective amount of
at least one anti-obesity agent that acts upon forebrain structures involved in food intake,
body weight modulation, or both in combination with administration of at least one anti-
obesity agent that acts upon hindbrain structures involved in food intake, body weight

modulation, or both to said subject.

[0098]  In another aspect, a method of controlling food intake is provided, wherein the
method comprises administering an effective amount of at least one anti-obesity agent that
acts upon forebrain structures involved in food intake, body weight modulation, or both in
combination with administration of at least one anti-obesity agent that acts upon hindbrain

structures involved in food intake, body weight modulation, or both to said subject.

[0099]  Inyet another aspect, a method for ensuring or assisting in compliance with a
reduced calorie or restrictive diet is provided, wherein the method comprises administering
an effective amount of at least one anti-obesity agent that acts upon forebrain structures

involved in food intake, body weight modulation, or both in combination with
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nodul ati on, or both to said subject. [0098] In another aspect, a nmethod of
controlling food intake is provided, wherein the nethod conprises

adm nistering an effective amount of at |east one anti-obesity agent that
acts upony <o Sstructures involved in food intake dy Wel, ght
nDduIatiB%Fpﬁﬁﬂ%%Pﬁ in conbination with adninistratioﬁcgpgégyﬁ%ggt one
anti-obesity agent that acts upon hindbrain structures involved in food

i nt ake, body wei ght nodul ation, or both to said subject. [0099] In yet

anot her aspect,, a nmethod for ensuring or assisting.in conplianc ith a
reduced caRBILraEen ofst{erst o4 api-oheuy SRt RS FABen DR FRCPHRS TRERb

conpri ses iﬁﬂfas'umtﬁie%dd?gfeigﬁnn&fuia@i@ﬁ,ioveotamatatsug‘eqtat | east one anti-obesity
agent that acts upon forebrain structures involved in food intake, body
wei ght nodqodiab] onn a @frthBdspect, B ne@idloNakisang MublecPOsel iR Q0 Glath2 b&E s

PCTI US2005/ 039686, _admi ni stration of a&h,l east .one anti.-obesity agent that
acts upon PRTRTBRYAPThogeestasts it adaster (Rp kratiier SRt RogY & ATNEeileV IS8R Cwei ght
modul at i 0Ruetiyd dIRpAsek RdrSiais@risti @ebtive ARG dtNeatt dnd bhithbesBppeAithata Met hod of
adjusting a subject's set pojint so that the bog&/'ﬁ prLﬁ ensmby f.or
honeost asi®s MEOLFhgiEHusiBenmpird infod iafgte Py teig s mBIURACAet PoWiRr ei n t he
met hod  ConRpmbm@SorAi dAAkStiffatiftoraNed bRCAnt\Bes AL tHef acBlupbemsdbran ©
anti-obesity agent that acts upon forebrain structures involved in food

i nt ake, bSHYCHRES BReIveya frod inteks, bogy weightmedylatiop, i Pl {q §H SHPIEs: adni ni strati on

of at lea n nti-oqbesity agent that acts upa i ndbrai n, . structures

i nvol ved ﬁb\oﬁﬁd%ﬁ?télﬁérf ebﬁé?ft’%é?w O%H'GI?FW%Y%?’ E"SBB’EIH’“P‘GI“?& subj ect .
[00101] | Rvey@k 108t ik prokiaed, whsRRGhe méthsRdonpesed hdmiishiriag b eRcwR @ltund gISS Of

mai nt ai ni 2? the weight lost is rovitdgeg, Wherein.the nethod conprises
adni ni st er® I8t 4Re @firQvesiypgenk gt agts uppn fosbrainstetugss invalypd Mdpkir®le. agent t hat
act s upon thay fbiER odalatibls bEBdHSinl cOMBINYRM Wwith dd8@dstiafiboéeu leadd 0fkyaniEl ght

nodul ation, Qr both in conmbination with adm nlstt@rglniﬁgn of at, | east one anti -
obesi ty agurttyReR thakacts vappHnShrHRBFgRAEs T PlRes b el mRbBOBEvFERY 0od i nt ake,
body wei ghfodulXaehlopbdtR b saidlsutk.NintoRe S@bslinaed bEGls asgebt IR iRVERAGH, ent of this
aspect of the invention, the wei %12@: | oss is maintained by re-setting the
subj ect ' s Visaght jos ismaigiayepd &y re-setfing e SHBEE s SEYPO%r t ai n enbodi ment s,

adm ni stration of the anti-obesity agents in conbjpation results in a
syner gi st ﬁéo £} egfm’“ﬁmali‘?ymtﬁ?mt“h"én%é saqﬁ‘E’é‘,‘E‘W’B’éﬂhﬁ%%ﬁ‘ OSIYPZER® ti on, in
certain erbRdindBiH Bsultaphi sphcsistRteffos 10inyldfehedIRIOBREHBM ha®@RNTS | N
conbination_ results in_a_l ower dosage requi rerTﬁ%t for at | east. one of the
agents, widffitiphdn eEA cppdiments. afnpIgaton o e fat-OHEEUpIBRID CHRAITER of the

i nvent i on rayufls Rfa 16%& dofhpt FeGa@tdnitat BN& &6t onB bLWE RdenROwiiltha Ridkd dftesoNdi t i ons or
di sorders that benefit froma reduction in nutrient availability.

Accor di ngl[§0108heds oneintedimenRimetiedsus Bedhvention dreaftusOB tRBEgandRF event i ng of

preventing metabolic conditions or disorders that benefit from a reduction in nutrient

availability. Accordingly, these methods may be useful in freating and/or preventing of
obesity, diabetes (e.g., type 2 or non-insulin dependent diabetes, type 1 diabetes, and
gestational diabetes), eating disorders, insulin-resistance syndrome, and cardiovascular

disease.

[00104] In one embodiment, methods of use in altering fat distribution, reducing fat

* mass, or both in a subject are provided. Accordingly, subjects for whom altering body
composition is of benefit can also benefit from the present methods. Altered body
composition, as intended herein, includes loss or maintenance of body fat, with
minimization of loss, maintenance, or gain of lean body mass. In such situations, weight
may increase as well as decrease. Accordingly, subjects may be lean, overweight, or obese

as these terms are generally used in the art. Methods of the invention may also include
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obesity, diabetes (e.g., type 2 or non-insulin dependent diabetes; type 1

di abetes, and gestational diabetes), eating disorders, insulin-resistance
syndronme, and cardi ovascul ar disease. [00104] In one enbodi ment, nethods of
use in alter VRG24 stri buti on, reducing fat mass, or MITWS24503968abj ect
are provided. Accordingly, subjects for whomaltering body conposition is
of benefit can also benefit fromthe present nethods. Altered body
conposition, as intended herein, includes |oss or maintenance of body fat,
cwith mninm zeticks fefin hossliposatisewdisepyringieag aiass. 3fses bathissodiodiedgle | n such

si tuations, "‘é?éa%lﬁ%\%sélﬁe‘( s GE & Eoﬁ‘o%c‘é‘f%%thlm@?ﬂt@?%@ﬁ?@rhpAﬁefsgéﬁz:yng' y, subjects

may be | ean, over or o rms are-g ly used in the
art. Methods e t

PCT/ US2005/ 03@%@ M é@‘#ﬁ% =y ém?éﬁe%n‘%gtﬂﬁ%ﬁ%%h%gra‘%?@‘SO\f@elg%ggfeg‘ﬁé Sg“?.%g | ean
mass. Uses f oxgentiihag acrteuﬂmdorﬁbt@mtam@m@snmyedgx od mteke Dodyiwhightsnadolatidrc ohol i ¢
st eat ohepatit h erein
Sce tho Al nélargatoﬁmgﬁéﬁhbn?%uoh Wﬁ%@ﬁﬁfﬁl{sgﬂ o%of{mqu o%la aﬁ{%@e‘sgﬁﬁe&ﬁﬁa&%&?@@ Upon
forebrain st rhmcl‘mmmstrucnmslmﬁredmibmhdtak@baiyeyelgmd;oduwmmbrhmﬂrﬁ:tm| on, or
both in conbi naEr on W t £ne anti-obesity agent

SRl Pt ST RehER bk S Slngfhns G AR 20 L Opee Y er ot

that acts upon
nodul ati on, h /, such
condi tions or d%%mé“l[}%g’fgt ?tpfog’ dg%o é?squggec‘?&gf&dlﬁtgﬁaé}gﬁ%bg ods t hat
stimlate foo*delghﬂgauhem bpthcthmtlgl ddnmystram glagengethat actom thobiebtairapdgh
2 OB RORULS, hR A0 R LRL BRI A Geq N GREAYP- 11 Such
nmet hods, weig TR ucing agen ar 6 S ere a su

conbi nati on amhlmmtiam:mdnn smeﬁﬁseafﬁaq:tme tct mnmlatembchhlmké qmdnqtmvelgh,gaquroohtﬁhe

wei ght gain of tlb EJQ ect. T}let]sg hse ﬁé amcufa% benetﬁclaﬂt% gise%seggn& Clhg %e%g Tlikd
benefi ci al for 25%es AR a’sor d ia an I'a, and ot her
wasti ng di seambaxmfmdamﬂena,zmﬁothmwlam daéasmemcwnzedbgﬂm oﬁagtmrde food intake,

and body wei ght subj,ec ary. ¢cing ents include
NPY1 recept orglaéncl)%éé foo@ "ﬁlﬂ\%@b @p‘?e%%g&) Onicst sy’ ]g\ecﬁ epefmprfa We%gtouﬁl s%n§ MCH
agoni sts, MAagant aghide SPY] racaptordgdmiss, (NP?Yéceqaptor agagion) lstts, anbgddiBCMCH

ant agoni sts, exendi i sts nt a i reli i sts,

ANt agoni ot o, eanr ARARRRE G Sero uen BT ARRER T hize HAGalR IR ovi des
met hodsf or st amagositts r@H—DmﬁagonisaJ@rehpmgmﬁts agK dmgmmlagmmmlaﬁta@mslmot hin a
subject in need t ect .at | east

to th
fuo. o mor e Bl T T MY AT GtsR] For R Bgre Bk HEroue
admi ni strati Obbd@fwevgﬂit@'Moﬂ&ﬁlﬁh@@;@gﬁﬁﬁa&ithélhﬁcmp@iﬁgadlmﬁﬂaiﬂggo fagents are

adm ni stered a |l gl e adm ni st on, sinultaneously as separate
su JECt at least two or more weig 1t-1n ucing agents.

[00107] With regard to the administration of weight-inducing agents, the weight-
inducing agents are administered aé a single administration, simultaneously as separate
doses, or as sequentially administered. Where separate dosage formulations are used, the
individual weight-inducing agents can be administered at essentially the same time, 7. e,
concurrently, or at separately staggered times, e.g., sequentially prior to or subsequent to the
administration of the other weight-inducing agent of the method. In one embodiment, the
first weight-inducing agent is administered about 30 minutes before or after the at least one
other weight-inducing agent, in other embodiments about 1,2, 3,4, 5,6,7,8,9, 10, 11, or
12 hours before or after the at least one other weight-inducing agents. In some
embodiments, administration in combination involves administration of separate dosage
formulations during overlapping intervals. For example, weight-inducing agent 1 is
administered from day 1 through day 30 and weight-inducing agent 2 is administered from

day 20 through day 50. In other embodiments, administration in combination involves
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doses, or as sequentially adm nistered. Were separate dosage formul ati ons
are used, the individual weight-inducing agents can be adm nistered at
essentially the same tine, i.e., concurrently, or at separately staggered
times, e.@ao tially prior to or subsequent to th ratlon of

t he ot her‘g%lmgﬁﬁ%@gdum ng agent of the method. In one EC )%S%ts "the first
wei ght -i nduci ng agent is adm ni stered about 30 m nutes bef ore or after the
at | east one ot her wei ght-inducing agent, in other enbodi nents about 1, 2,

3, 4, 5, 6, 1 hours before or after .the at Ieast one
ot her wei g?ﬂ““?‘ﬁ‘lﬁ?&? Hﬁseéﬁ@ﬁgi%sagq @?mé‘g?ﬁ@ns BAEBER f?&:ﬁ‘f’g‘“’e RS LE s T

conbi nat i O&ah@m%éﬁg&qadﬁwghgéﬁ aisla&ﬂnmer@ﬁﬂﬂﬁ adyel Has gty %Qhwla@ﬁtt ons durl ng
overl appi ng i nterval s. Far, ex i ght -i nduci ng atgent is admnistered
mga

from day 11“?!‘&‘1%%.?@?”86\%/3%“‘&‘%‘1%@?’@1&’ 3 ﬁm&&b iy Sé’thF MnEEdeY S st ered from
day 20 thr gu@ibrdidte allierdddd 8 RehdeaRaci (@%er§0fs@xﬂﬁl’caﬁb&1ts JAbin@hgl & conbi nation
i nvol ves 27 WD 2006/ 052608 PCT/ US2005/ 686 adm nistration of separate
dosage f or PREIRAISTY prpatate twaliggats ovathe tofalisoEentgpshrgAneidheadmnisteigd  exanpl e,

wei ght - i ”dH&gﬁ{QmﬁﬂﬁQTa chts| cin 8RS 8h TdhRMosiar ad o LAHHAMER sy 30 and
wei ght - i nduci ng agen% is adm nistered fromday 35 through day 50. The

instant i npendg] oru?drﬁenﬁok)eeiﬁeaaﬁ eﬁ@od%ﬁeﬂésnQ&ﬁxﬁisﬁ%nto@tﬂe%igﬁﬂﬁdﬁdxﬁ such regines

of sinmultaneous, alternating, or etel arate treat rrents over the
total trealdFBiin OBmeHon ARYLS BTa%YH@glé‘EﬁﬁfﬁF@?é? thev@?‘?jﬁt"i thedryentiny- agent s can

be admi ni stefgdoRth GrilleHBodRSRs Qﬁmﬁx&ﬁﬁudﬁ%me%é‘i’g!ﬁ-n@%iﬁ% age£1991108] _ _
Furthernmore, in Certain embodi nents, administration of the wei 8’1 -i nduci ng
t

agents in exsFHNatian feamts %%@W%dqs?ﬁeée%wfé‘?"@f%ﬁ leaskpyecd thejagengmyrithfhet he aspect s
of the invgiele@.t | N addition, in certain enbodi nents, adm nistration of the
wei ght -i nduci ng agents in conbi nation results in a | over dosage requirenent

for at |eagbine Q- mgma@@ﬁ& Soruythhk‘hetp%entﬁﬁreﬁloﬂfiﬁ&% 1epE19Qé;ﬁ9] Anti - obesity
agents for use in the resent i nvention, i ncl ue etln E‘Eid derlvatlves

r econmbi nanfervabies ﬁeCoﬁ’ﬁH‘“‘I‘té‘ii’PPﬁné&@Hﬁ‘ agogistsy Effﬁtinr@?lﬁ’éil f’%‘cﬁ}rF %% eek | ept os,

nmeani ng t hinBanidgShia) 8 2 hoRRAe Po@sted HFdRRABT b Bl kel hyo‘tfeﬁathuﬁx@ﬁé Rptid N Obese
humans, leptin blood | evels generally correlate with the am)unt of fat

stored in Pled lsysdpeenaaliesorieclate withfhe anguatnf &t storrd 1 ths bpdy- SFensrally; thene gr eat er

t he anmount ﬁx@&eﬂtﬁ‘@zhﬁdiknt&%tuﬂ%b%ﬂbﬂtﬁeéxﬁﬂﬁl&lep@xﬁngé‘rﬂﬁxﬁé}kﬁlmls' n the majority of
hunmans wi th obesity are high, and a state_ of | eptin  resistance is thought

to exist (mmniréﬁi@é ingthe ggjorifynd bumang withjopesity prediéshy sndaystatavdtiepsn  85: 4000-
4002) . Desgg@&&&%&@ﬁ%leﬁsﬂmaﬁ&%&m (GRNg dlﬁPEAdac;fuﬁbl higat sohmelty, the

effect of reconbinant human leptin has been limted, if any, in causing

wei ght | 0s4002h Iyseitedtherpnediic atigmaist usmedaiinitoiient elesith ithe affpetiofide t he treat ment
of i ndi vi dialSidint RinGRANGRR hhd fbn 18RI F any, in causing weight loss in obese

individuals. Exceptions to this include the treatment of individuals with congentital leptin

deficiency and the treatment of individuals with lipoatrophy. See, for example, Heymsfield
et al. (1999) JAMA 282:1568-1575, Faroogi et al. (1999) N. Engl. J. Med. 341:879-884, and
U.S. Pat. Publication No. 2005/0020496.

[00110] In certain embodiments, leptin is administered in the form of replacement
therapy so as to achieve near physiological concentrations of leptin in the plasma. It is
estimated that the physiological replacement dose of leptin is about 0.02 mg/kg of body
weight per day for males of all ages, about 0.03 mg/kg of body weight per day for females
under 18 years and about 0.04 mg/kg of body weight per day for adult females. When
attempting to achieve near physiological concentrations of leptin, one may, for example,
treat a subject with 50 percent of the estimated replacement dose for the first month of
treatment, 100 percent of the replacement dose for the second month of treatment, 200

percent of the replacement dose for the third month of treatment, etc. Serum leptin levels
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deficiency and the treatnent of individuals with |ipoatrophy. See, for
exanpl e, Heynsfield et al. (1999) JAMA 282:1568- 1575, Faroogi et al. (1999)
N. Engl. J. Med. 341:879-884, and U.S. Pat. Publication No. 2005/0020496.
[00110] In c¥PERHSMibodi ments, leptin is adninistered i PEIAES2HAI0SE

repl acenent therapy so as to achi eve near physiol ogical concentrations of
leptin in the plasnma. It is estinmated that the physiol ogi cal replacenent
dose of leptin is about 0.02 ng/kg of body weight per day for males of all
ages, about 0c2@3e ngAkpd by nisdys lmeivg it thp ext, indydifgofor Bemplessing rodarerdglyy ear s
and about 0.04, éﬂ%nf?xﬁmﬁ&% wei ght per day for adult females. VWWen
attenpting to Achieve near physi ol ogi cal concentrations of |eptin, one nay,
for exanpl e, t d repl acenent
dose for the OIE)I{’Q? m)ﬁt ﬂgkﬁg&t%%?l Qltogﬁ%g%%é@ggﬁ{wgﬁ% S@%pl acenent dose
for the secondirwsttadtiondf anryéiatatesat lepti206sistper c@me leftintrésestanegob amelimeaitd dose f or

the third non r 1 i vels . 28 WD 2006/ 0. 5+2608
PCTI U82005103%@@21‘%)&1&%%&@%%%@@% ““g% ‘&dﬂﬁ“h%‘g‘l‘“’ esgtg'/n in the art, including,

for exanpl e, clgggy I S one
aspect of the mvgnt %I%{G?A Tax%le srﬁ%rlé ng%g!m sﬁl}séﬁsc@%gﬁ;t&g)r#%ﬁlgtratl on
of anylin to ﬁnpmthOﬂssksmectm&salahu@Nn @ﬂw@rﬂwémchdc,émmm@wmwanel i orated

(1 essened), I Fﬂ] ?g gmggﬂ r [00112]
Leptin protei ns ancfi% epti ] r ot C?Q%(ﬁﬁ ﬁ%gniéjﬁéc%%ran&;e%@mﬁg&%ﬂehyd b/rl ate for
use in the nhmtund@tldé&smgenmebbphepmiamsamlogmdwahwsipIa)amnbnsaﬁmrnuhmm,de but
are not limt conbl nt .hunman P La Roche) and
r econbi nant n@}% 1aceut1c al compos OSILT %tdf’sﬁs’(a&d agr 15115 150 Ii:'%t(ﬁg%dvekg%\{lgl%ﬂ’ beaj og

derivati ves, cﬂnsaﬁmd attheofmﬁg)wihgpmdt@tﬂnlmmmns aquhae lmdae'unqoqmtataﬂd]ypefsnemeoms

doses, and ad trat n I in the

fol |l ow ng pat{éﬁlﬁ Sh %’%ﬁi‘ arifcsigggrég ﬁeré guslsén%ﬁbs?%’ggquaztlgg élpe?er ence in
their entiret &Lpplidatﬁm PHh]naahcﬁsﬁﬁos W20 BLY W6 9687913290 %7/(52826,5?(2 0030&2]1, 283;

and PCT | 96/ 40912: WO 97/ 06816,
VO 00/ 208?2IO %’é%igg’g‘ébg@@@%@%ﬁ%%@@?’g@fﬁmand VO 98/ 284427.

00113] Lepti ni r can al so be
Foomd 1 hr ot oRoRRIT it B AALE SRS 1 AG AR, Ak 05 BLd beHPhaC
agoni sts are thesigh & bmdhiofitht)p8ent ditabasesPUrbt ¢mmpledaptkbgom8®ﬁdﬂ%ﬂ®ﬂmU S

2003/ 049693, 1 8 and
6, 936, 439. Le%%qf)‘ﬁ““gna?gg@%% 2 BHR 080y 288, oo 6B, 2002 Ren s f 8%8 NoS.
2004/ 0048773, PROG GTEIES End6\936.438. LBjatin. arbigonids a’i@@e,sﬁ%dﬂ\léﬁn&tf or testl ng

for leptin agPrbrhlca on Nos. a’%ﬁ@(ﬁl@’]ﬁ”&&{ﬁ)lg@%g Jjﬁg f’at I\H) ?395’%5 Means for 007, 998

and

testing for leptin agonism or antagonism are described in U.S. Pat. Nos. 6,007,998 and
5,856,098. These patent are exemplary and are incorporated herein by reference in their
entirety. »

[00114]  Anti-obesity agents for use in the present invention also include amylin and
amylin agonists. Amylin is a 37 amino acid peptide hormone that is co-secreted with
insulin from pancreatic beta-cells in response to nutrient stimuli. Human amylin (hAmylin)
has the following amino acid sequence:
Lys-Cys-Asn-Thr-Ala-Thr-Cys-Ala-Thr-Gln-Arg-Leu-Ala-Asn-Phe-Leu-Val-His-Ser-Ser-
Asn-Asn-Phe-Gly-Ala-Tle-Leu-Ser-Ser-Thr-Asn-Val-Gly-Ser-Asn-Thr-Tyr (SEQ ID
NO:1). Rat amylin (rAmylin) has the following sequence:
KCNTATCATQRLANFLVRSSNNLGPVLPPTNVGSNTY (SEQ ID NO:2). The use of

amylins from any species is contemplated.
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5,856, 098. These patent are exenplary and are incorporated herein by
reference in their entirety. [00114] Anti-obesity agents for use in the
present invention also include anylin and anrylin agonists. Awylin is a 37

anm no aciwoReRldkskgs hor none that is co-secreted with |&$H #12@\0 /orsf)’('gl pancreatic
beta cells in response to nutrient stinmuli. Hunman anylin h) has the

follow ng am no acid sequence:
Lys-Q/s Asn-Thr - Al a- Thr - Cys- Al a- Thr-d n- Arg Leu- Al a- Asn- Phe- Leu-Val - Hi s- Ser -

(SglrEE) D ]11)551 %e?éawlps‘uﬁ; Ye?%%upﬁ rh?xﬁ%éd %1811 é%q’}feg%e' /- %ﬁgﬁﬁvr}vghr Tyr

| CCRWATCATMMWGPA&WT&M%W%I{@E@ é@lﬂ%@gmnéf@eammuﬁﬁe atnylins
fromany s eC| es is eﬁ: r% | at ed. 29 WD 2006052608 PCT10S2005/ 039686

[ 001151 It hetlechyf pyslaat § r@“‘ﬂé(é"ﬁ' found that nodul ati on of effective anylin
| evel s in such. as throu e of lin r oni.sts, and
anylin ant[églolﬁ | stamylnagonigiean ’é’ atﬁdﬁﬁaﬁflﬁee Evelng\’}b’fl%ﬁ{éﬁ g&gﬁ &i°ripe ‘gsn Vi vo.
[3011611 AriRyl.s. IPa@QtQﬂUsSi &smntsemjgaa edd 5a10,518, whieh & htdR ikddRMiddyy | ncl ude
t hose descr

bed . in U S nt Nos. 686, 41 304 and 6,410, 511,
which are T éf’?fnlﬂ??&fc?f“%‘?’ag%@ "B?‘po‘f‘@? &c@ﬁ%@ofeﬁ‘q’lﬁ%&‘r" Aot y. Such
conpounds ANl AGETHNOREMAIVART ht-NE1d- 8 HuaR, JAan"Phe-LewCl-DpEl °F,-Gy-

" A, - X-Asn- Thu-5Al g-Thr- Y- Al a; Thr-t G n- Ar g- | ﬁé Asn- 15Phe- Leu-C, -Dr-E,
oF, -G - AshoHl-yy Ixz%}eWKrLLeﬂlﬁMLYal-@b'ﬁﬁ? fMﬂ" YRR BOA N Thr - Tyr- Z

(SEQID NO: 3) V\hﬂ{e%n{lAAsL!@Alaygeroﬁh oge@d! or hydrogen; B, is Ala, Ser or
Thr; C, is Val, Lou or , is Hs or Arg; E is Ser or Thr; F, is Ser,

Thr, G n or Asn; Bid§ PSS"A%T}“G nor Hs; H is Phe, Louor Tyr; 1, is Ala
or Pro; J, is ||Q311§/Q£1;Laﬁ|oﬁﬂ@r Lou; K, is Ser, Pro, Lou, Ile or Thr; L, is
Ser, Pro or Thr; M, is Asn, Asp, or dn; : :

D, is His or Arg;

E, is Ser or Thr;

F, is Ser, Thr, Gln or Asn;

G, is Asn, Gln or His;

H, is Phe, Leu or Tyr;

I, is Ala or Pro;

1, is e, Val, Ala or Leu;

K, is Ser, Pro, Leu, Ile or Thr;

L, is Ser, Pro or Thr;

M, is Asn, Asp, or Gln; -

X and Y are independently selected amino acid residues having side chains
which are chemically bonded to each other to form an intramolecular linkage; and

Z is amino, alkylamino, dialkylamino, cycloalkylamino, arylamino,

aralkylamino, alkyloxy, aryloxy or aralkyloxy.

[00117]  Suitable side chains for X and Y include groups derived from alkyl sulfhydryls
which may form disulfide bonds; alkyl acids and alkyl amines which may form cyclic
lactams; alkyl aldehydes or alkyl halides and atkylamines which may condense and be
reduced to form an alkyl amine bridge; or side chains which may be connected to form an
alkyl, alkenyl, alkynyl, ether or thioether bond. Preferred alkyl chains include lower alkyl

groups having from about 1 to about 6 carbon atoms.
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X and Y are independently selected am no acid residues having side chains
whi ch are chem cally bonded to each other to forman intranol ecul ar |inkage;
and Z is am no, al kylam no, dialkylam no, cycl oal kyl am no, aryl am no,

ar al kyl am noyy, < , aryloxy or aral kyl oxy. [00117] Sujt.ahl i chai ns
for X and Yo?r??l()%ié%g%{oups derived from al kyl sul fhydryl s‘f’é'l\i\}ﬁ“%zﬁ?i%rsrgﬁ%f orm

di sul fi de bonds; al kyl acids and. al kyl am nes which may formcyclic

| actanms; al kyl al dehydes or al kyl halides and al kyl am nes which may condense

connect ed o BUHA arih SRS et le PreipR HOTiongt HBF eg o Ert erHerenthg.
Preferred al kgkQth&OI$whiok hrddex Hﬁ@g@; ardl Witkein H@wp%rﬂmegMeﬁtrycsekaapﬂ@ml to
about 6 carbon atons. 30 WD 28#6 052608 PCT/.US2005/ 039686 . [ 00118] An

addi ti onal asPBeterdsyss e et He of Wodmevlal aredohestatand ¢hes °§6%ﬁf§¥s-anal ogues

of SEQ ID NQ ich are not .bridged, and erein X and Y are independently
sel ected fr on{O%NVgg, @Qkﬁlcé@?ﬁm@e}‘g@é{ﬁs i E’I\?’/{F}ée A§Pgha él’gﬁ T O,m"é‘fdggr al kyl
esters and et {etis tefscepRlof Bis ikMstion ih ABikh He sBrdbR@iias! If mddeduavenidesdidat i ves of
t he above agoni st anal o%s iréﬁ ag_ﬁ}y included wthin the scope of this

i nvention in WAY BhinYsisd SewlEhR pd b/ Biat goegr MOFiPeqiaeses-ani no acids  maybe
inverted fro Sto (D/R at .one or e.specific sites. [,00120] SO

i ncl uded mﬂi@ﬁi%e é@%ﬁ‘é?“éﬁ‘f“ﬁﬁ%ﬂ’ﬁﬁ%ﬁg‘ip “H’g’%“%lﬁéﬁf&@%ﬁ?f*’é‘tangﬁﬂ%ﬁfﬁb‘éﬁ dified
by gl ycosyl at bpglyekylAsonof Bei, Saruhier THtesidvegi dues. [00121] Biol ogically
~active agoni st analogs of anylin are included within the scope of this

i nv;—:-n'sj i onf whi pb1Zi9 ntBiowgic@l%&cﬁ%ﬁgbﬁ&faﬁﬂﬁgs&?h?pﬁn @uﬁbluﬂﬁjlb{ﬂﬂﬂhahdmé ?ﬂ:s may
I ncluae, for _exanpl.e, aone or.nore of the fol)] owng.supstlitutlon r
o N - i B G s Slipe pagde st d5eh pOstOR Bt HYY BRGS0 cro
E - NEF( - )CH- t Eﬁl)rls;caﬁiﬂeea&%r (norecafkag-tbﬂdwing émeit}lau@ﬁﬁﬂsir n_czmmr-ll &8ide bonds: oo
--C(- - - ogm.des (--CS-M -- Qnet hy) enes (-- S-- --
or --CH2 --S 4‘31’,311’%%%%@6’5 ‘()zlﬂﬁﬂir%‘eih%es-(ycg‘ﬁd“%ﬁr‘Ba-“a'ﬁbﬂ%e@ %'(éﬂ =0 -).
[00122] CO_WBObIdiadSnaﬁ{)mcﬁlﬁﬁl‘és (-m(ﬁam?mimrr{, ﬂgéahﬁde}é/i(LOSMﬁHL}}ﬂﬁmhﬂlQﬂM'-c and |
organi ¢ aci ds as uch salts ude sal ts prepar rgani c an
i norgani ¢ aci ﬁ's’&ﬂgb'ror é‘g%ﬁ%é“ﬁ’ m%lgne;é%%%), a“@lﬁgp@'a“@aqsﬁm%'ggé“gt i c acid,
acetic acid, .C Aacid, thanesul.fopi c _aci.d, toluenesulfonic . acid,
ma el ¢ aci o, RN LR RRPCOr e Bpticu Rt ay! BSSHEGFIGR ¢
baz es i ncgudeand‘haseseswm}shle&in@ml’ ﬁlfsll?ﬁalpsﬁﬂkﬁth rc:adakilalahd iNGigaic Sdads] ﬁjf tanpl, az
sodi um and po u and. al kal.i earth salts (such as cal ¢i um an
 magnesi um sal f@;iﬁl';%%ﬁa#@}%y PEOpIcHS ficeé‘ﬁamfl’rfg‘?‘}(‘ﬁ%‘?gg@gla’ée@%&% ts are

preferred. [ O&id3duehbsubiugibadid, ihdkge app hintaik k610 and AgpAdfkindatid. saguences may

be referred to as . . . . .
prepared with bases include, for example, ammonium salts, alkali metal salts (such as

sodium and potassium salts) and alkali earth salts (such as calcium and magnesium salts).

Acetate, hydrochloride, and trifluoroacetate salts are preferred.

[00123]  Throughout the application, the amino acid sequences may be referred to as
amino acids at position a to position b adjacent to a reference peptide. For example, 1-7
hAmylin refers to the amino acid sequence from position 1 to position 7, inclusive, of
human amylin (SEQ ID NO:1), the reference peptide in this example. Modification to the
reference peptide may be shown as the position of modification adjacent to the
modification. For example, (2Asp 7Lys) 1-7 hAmylin represents the amino acid sequence
~at positions 1 to 7 of human amylin with a modification of the Cys to Asp at position 2 and
a modification of the Cys to Lys at position 7. For another example, BArg®Pro-h-amylin
represents the amino acid sequence of human amylin with a modification of the His to Arg
at position 18, a modification of the Ala to Pro at position 25 , and a modification of the Ser

to Pro at position 28,
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am no acids at position a to position b adjacent to a reference peptide. For
exanple, 1-7 hAnylin refers to the am no acid sequence fromposition 1 to
position 7, inclusive, of human anylin (SEQID NO 1), the reference

peptide |\pot2m(§,,£;¥;@rrpl e. Mdification to the refer en%wﬁd‘%%‘rggy be shown

as the position of nodification adjacent to the nodifi exanpl e,
(2Asp 7Lys) 1-7 hAnylin represents the am no acid sequence at positions 1
to 7 of human anylin with a nodification of the Cys to Asp at position 2 and

a nodificati of _the s to ostl n? her | e

" Ar g252sPr @ f#}%nﬁ’?eﬁlplape‘iﬂ’%’g é“cﬁ‘ﬂ% 58%“8‘15%632‘/@- 3 Yhﬂ@g(ﬁ amylin

\&/i th a god]]jNgam 2o Qian@h]@(sjﬁ@mpoﬁ(yjd?s’éPmeﬁmtliinQBEQ&DND :gpdi fication of the
ato Pro i on i figation e ro at position

26" 3 W0 S0t Garkony berreBtua b aue s L otsa PR SHBIE PR pounds

i ncl ude, bND SWaﬂ sliﬁi' athy 1 deBeltyti vEE 1 trda!séa-téa’t AMALE, e & SR okid ideked]) |

28Pro-h-a |n IDN05 29Pr o- h- a
' 5Ar g25' 28BipEt ﬁl’? = il?an(déEchP‘Bglﬁ@n?}) % “’cﬂ’ééggﬁ_%fét}&fl@ezﬁhﬁwgwfanyl in

(SEQ ID  Neghyth, ceithin o%h@\pte@éﬁéhlcémmhasvdf&ne ihRniorMavé flsd beRAtRAd tfpksedni Mal s,
(e.g., provoking narked (ger gactem a foll owed by hyperglycema). In

addi tion t®oKsGsble é@ﬁl?lbWtaP gataty chpsacliristis whep pompazsdi o Rumamyling of t he
preferred Eﬁ%@d@ﬁﬁeé@fczoﬁmﬁ&mﬂ@%@lﬂ&é Vo 1oy 82 a5 0-RSAR (§EQ'ﬂ§'Nb@)POSSGSS nor e

desirabl e ggyyblllty and stab |I|ty characteristics when conpared to human

amyl i n. AnprEh-amylin (FEQIDNGI Ol AMs  AT8C] @&hﬂﬁﬂ“b@w Pro-h-anylin
(SEQ I D NO 9 25' 25" 29Pr o- h- any Q and

18Ar g25' 28@9@591 Ahes cqmpands P@URTDJS‘?‘ 25(2% Wy@ﬁ%ﬁ Nﬁ’oﬂhd@sl ncl ude

18Ar g25, 28'1?,19P ZSWWJhLaag(@gﬁqzmm desersys 2"?”'33’1&6-@&% BB ( S@%@PFO h-anylin
(SEQ I D NQ 12 é ,dese 9Fr 9 28 ( SEQud Dogl i
25Pr 025Val B813hPrEr Fahmy Prorh- ‘tf@é’é}(%l % bl b Ry aalytin

23Leu25Pr 0%‘%1%3&) WSQedquQW‘l’deroﬁi%@hh @E%D 11@1,6) des-

23Leu25P QP
D23t eu2 SR JEt b YORRE ham R (SEUIBRHE) R Ay Pro”Val*Pro-heamyin

18Ar 923LGU§i m@éﬂgﬁigi*én’éw?yr@h-aﬁﬁﬁgsb INNA3Y) 18Arg23Leu°528Pr0-h-
| sArg23Leu25 8a9 l, 3 ( SEfdd D 78Ar g23Leu! - s ARLO0-h- anylin
(SEQ | D Nt ( EQPP@@& Tl 19'8 29ﬁf00h WH&IHWERIP DD Te™™"Pro-h-

NO 21), 171 eﬁﬁws” &2 2820 i 711 e23
Leu25) 28, 25@2% 3@%%95{0;2 & N él%ﬁ@ I?%ga&%) A&?%rﬂjeﬁw%igl |en (SEQ I D
NO 24), 17 i b?@-&réﬂm @éPrl‘HJ m)ani}‘? 1Ave (el

1711 e’ BAr ggloeyl 1"’@?1%”‘8 b 25020 RFephs AL i\ SESHR Nd2 B[\)P 26)

13ThT21H 2 2 Asp- h- any!| SE NO: 27
' 3Th?' Hi IsZétJ@Eglﬁ%lma u 9%%@%&28’%&%%@  28) , de)s-

'Lys13Tlr rETI'ﬁ‘”?I%%@&*%@“‘"ﬁ@RE&%&?& ReEAaTING26)SES. I D NO: 29),
LysPThe* His®Leu?®Ala®®Pro®' Asp-h-amylin (SEQ ID NO:29),
BThe!® Arg? His”Leu* Ala®Pro*! Asp-h-amylin (SEQ ID NO:30),
BThr'® Arg? His® Leu***Pro®! Asp-h-amylin (SEQ ID NO:31), and
BThr'® Arg® His®Len®*Pro® Ala?®*Pro’! Asp-h-amylin (SEQ ID NO:32).
[00126] Useful amylin agonist analogs include those identified in PCT Application
Publication No. WO 93/10146, the contents of which is also hereby incorporated by

reference.

[00127]  Amylin agonists useful in the invention may also include fragments of amylin
and its analogs as described above as well as those described in EP 289287, the contents of
which are herein incorporated by reference. Amylin agonists may also be compounds
having at least 60, 65, 70, 75, 80, 85, 90, 95, or 99% amino acid sequence identity to SEQ

ID NO:1 having amylin activity. Amylin agonists also include small molecules, non-
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' 3Thx' 8Arg21H s23LeuZ6Al a29Pr 031Asp- h-anylin (SEQ I DNO 30),

13Thr 18Ar g21Hi s23Leu28, 29Pr 031Asp-h-anylin (SEQ ID NGO 3 1), and

' 3Thr 18Ar g2' Hi s' - 3Leu2SPr 02bAl a28' 29Pr 031Asp-h-anylin (SEQ I D NO 32).

[001261 Usef WP 295798 agoni st anal ogs incl ude those i dentREHERISPIRST
Application Publication No. WO 93/10146, the contents of which is also
hereby incorporated by reference. [00127] Ainylin agonists useful in the
invention may al so include fragnents of anylin and its anal ogs as descri bed
above as wel Ipegﬁdetdimmesjmmmﬂdﬂiosb HaRd28 328(T molebwe cmaﬁﬁ@t $Anflin whi ch are

herein |ncorpo a e efere n ni st al.so. he coppounds
havi ng at | ea?§ Ak e?ﬁn n’f;gﬁegébe % 5@%8@%0 a%igpgé%“é?ﬁeﬁd" 5@? “sequence
identity to SEQ/hﬂ d@axhl&b dlsdiaslidedinalayd dfAmEl havirginseAoyd, deleta@sRkishsond| SO

| ud |1 | 32 WO 2006/ 05260 | US2005/ 0 8 tid
Imgfeguleegma LB S B DoL L i PrAPTSHR SHPECUTEO RNy Tomy i

activity" as ﬂilﬁfbér dTeim@ioncil igkiieas ddiftRna bl bubktiutdns a8y b fbt mreacfléres;tm airelin
IeveIsmabdii ﬁgllnaonlstsals i.ncl ude nalo% rl’rylnhgvmg
i nsertions b S@Q’PB EXTERTLOnS. OR OSHNIQRR ERY Lot A 1i“rarméf’t WLt dHne  or

nore am no. acdyfkhERSidinoddRs, quc%@uh@icb@r btherﬂnamcawahgémaé &ﬁ}rlﬂﬂhgaﬁhtﬁi as

insertions, deletions, gr substi tutjons be not npre than

25  or 30. | rfoRERpaRd in thsinuendiop may alge b%%!ﬁffﬂiﬂ%ﬁl}c RS tefegst cﬂ@tquwnémrr

natural am Noum@ejdss welﬁa%&lki&iﬁrpgeﬁgkélﬁe@&bﬂcfes (CGRE) £l@HepRhdISE, Or ot her
chem cal compounds. Anylin agonists, as conterrpl ated in the invention may

al leJ be ca: ci[perisns, Arﬁylﬁ‘af&g@ﬁstté eﬂ&oeiaaﬁd iy@%ﬁég%dp erre@N6ihdrbig g LH@(I@J)]D&EE%OES g]
we as cal Cltoni n-gene es r.anaj.o

Anylin agoni s‘%’ ~dergyt HePlt&,‘{ ﬁe}dig ‘ﬁ‘gf"i/)’ﬁgi) itateat Annlied &(‘.j? %(ﬂg‘h@? é?‘?@l lag&ifHC (1 oop
helix C-ter mgph&hoﬂe@wmmodﬁmés anwmmwryal R eath MPlidhCaincepoded

60/ 543,275 and iin PCT a Cﬁqsl on . PCT/ US2Q05/ &(})4631 filed Febrary 11,
2005, each of waefegen?%w% élef-’ércﬂnalﬁé%a@fiﬂmb‘gwf%f hide peniidesfaryse iyt hei r

anal ogs and dg¢ invéiby &% as dﬂh%oﬁikﬂ@om&hgtdwblmegwmﬁedt B caldtBnih raw@nhlmmct as
an agoni st for at |east one biological effect of calcitonjn, lin

or any conbi ra@RhFPRbmatippofith thee h%TP’éldF?C]&?eélé’F Biad tp 2 leagfiongiok the ‘&?ep weft one of

the recept or sy@fiin, @W&ﬁnﬁ‘or@@k@' R@ fbrbaams:@ﬂ%nyaﬁnﬁ&s kal RitRHy B activity and
bi ol ogical activity of exenp l&% i des are descrl bed in U S. Patent

Appl i cati on I\ﬁemelevymwsdeaﬁw 4ef'Fanib1‘ pRicebARbFRiE Nopey43830em) 804631, In
a general aspeet app h&%&w@c}fm@@zo@@/@o@g@ nlns(ltg%nerﬂaagllfbcti‘éhr:eée%%e;%db ngalsfsegl on of

anylin or calci tonl n an anal ogs thereof, an a i}g,l on | east a
portion of anhaye pdearte leepypeipn effamylip or sadsippin gnd anloesisres @?‘é’é@fh"é‘?gl%fa hel i x
region havi nzgleﬁsﬂa%ltﬂoﬁ)@f é?lfali“ﬁx@égldn'd’i‘cﬁc&bﬁhﬂdf aﬁaﬁ‘@sﬂfém@ﬁ&aﬁa@@&h@ﬁﬁ' n a

helix region or théir
having a portion of an amylin o helix region and a calcitonin o helix region or their

20,

respective analogs, and a C-terminal tail of amylin or calcitonin or analogs thereof, with the
proviso that the C-terminal tail of calcitonin or a calcitonin analog is not proline (Pro),

hydroxyproline (Hyp), homoserine (Hse) or derivatives of Hse.

[00129] In certain embodiments, these LHC peptides have an amylin or amylin analog
loop region, at least ’a portion of a caleitonin or calcitonin analog a helix region, and an
amylin or amylin analog C-terminal tail. In other embodiments, these LHC peptides have a
calcitonin or calcitonin analog loop region, at least a portion of a calcitonin or calcitonin
analog o helix region, and an amylin or amylin analog C-terminal tail. In still other
embodiments, these LHC peptides have an amylin or amylin analog loop region, at least a
portion of an amylin or amylin analog o helix region and at least a portion of a calcitonin or
calcitonin analog o helix region, and an amylin or amylin analog C-terminal tail. In yet

other embodiments, these LHC peptides have a calcitonin or calcitonin analog loop region,

33



respective analogs, and a Ctermnal tail of amylin or calcitonin or anal ogs
thereof, with the proviso that the CGtermnal tail of calcitonin or a
calcitonin analog is not proline (Pro), hydroxyproline (Hyp), honoserine
(Hse) or_derivatjyes of Hse. [00124] In certain errbodﬁ,@ﬁﬁg os/3b@ge LHC

pepti des WRAJ/ é’l?‘?“ﬁrryl in or anylin analog |oop region, ﬁ%e\ast a portion of
a calcitonin or calcitonin analog a helix region, and an anylin or anylin

analog C-ternminal tail. In other enbodiments, these LHC pepti des have a
calcitonin or calcitonin apal og |.oop_region, gast a portion of a
cal ci t oni At 1575t & BYTEPR @i Ay Aol 4513 apndeg @(herhég"r‘%%’ ang Adeash? BT H eor anylin

anal og C tc@xamlmbr obeiténm Axﬂaloswhlaihx REDR and BTRAAINER Bin§lin AR €-fefiinfiept | des have
an anylin or any i n anal og region, at least a portion of an anylin or

amyl i n an&bdn sitlhyst P%efr%é’%‘ﬁle&fﬁdhe&? LBEpeptidgs prye er syIBTor gmp R &13iegni n or

cal ci t oni MoRRadifY a oSl bre aREbRA or &Moﬁﬂ AR08 d HB1iR Fegfbk bileADRPRHC t €r m nal
tail. In yet other enbodinents, these LHC peptides have a calcitonin or

cal ci t oni 19f anandi o a@plin wgios a belvareyion ouiw log Ag08iopes WEYON PD39686  at | east

a portion cich kb F'u'he@}[reéﬁi{lah@a@zﬂé{oﬁ&@cﬂ@i’tdnﬁl arheeg eRerdfithi a1, | east a
portion of a <calcitonin of calcitonin analog a helix region, and an anylin

or anylingnabpg I&&ﬁfn%ﬂ%meﬁt@'tﬁelo&ﬂﬁ%lbh br &k m@e}e{m&mymm@; s, these LHC

pepti des have an anylin or arnylin ana | oop, regl on ortion or a
cal ci t oni FOBPriEAP MABHPHONG TS "-Hé‘l’qr%l digptipns E‘PI“ g pWbsEptoPspor tion  of an

anylin or ;agbhd) oPRiBEk Forliik 'afﬁylﬁr?&'c@l&n@ﬁx@lo@{a ah@anlo §§‘ﬂ1l§f%f i1PR f@fheR
calcitonin or caIC|ton|n anao hel i x regl on, a calcitonin or

cal ci t oni sorfpraplaigd thet theseLHE) pepides ma}’ P%E%}loqahm@@ﬁ?a&PW % s dticHainels | t he | oop
regi on O pRgsGr dbioop e Vel Hib 6l mEPRRE hE0HLTRS fydeiAficone,  two,

three, or four nodi f1 cati ons i ncl u %su bstitutions, insertions, or

del et i ons charasigristies S&?ﬁ/ﬂslaﬁﬁfﬁrls@éﬂ’@ﬁt% IPXYeSEROIC AR, AN AIBRSHTARIEDR: 1t i s
further q@%&@ﬂlﬁﬁ&%&%@%ﬁ%&aﬁ&%@h{a? gemgmcm\eﬁe a6ld) thic0 B2

modi fications at the N-termnal portion o nprising a N-cap

regi on, t Huare sdjtionahseingagide pHbis @n area Wlfhé@‘l’wq fptmafbfﬁ’éﬂdm'éwsé‘?q cs such as
acetyl, | $068REO% menfod vl M}ﬁ%tmehtsoﬁgﬂ e oPiitlin¥B Pated hpdPwhitioxa-

13-tri decanam ne succiRi mc acld. fi'cations may further 1nclude one
two, thr e@xmplfﬁéﬁeﬂlardameupmsmtammnacu ds. This is an area which allows for
many nodifications too nunerous to nention, but would be understood by one

of skill i#P1Bke dhescd&pertigssmayale be Sirtherderystized tygbemicaliglierations 4l pr esent
appl i cat i QR amld@h3dkcoliese, wﬁu&emﬂeﬁ ﬁﬂ@%h&iyﬁeoxbs‘c&m{oﬂ%dderl vati zed by

chem cal alterations such as$ amdati onf3 P%COS lation, acylation,
tazg

sul f at i on cyiFatioph Such chemisal altaratieny may ibe Abtaigedithrasgle shemice] enbiockeraialc heni cal
al ter at i ongaFRyIofes kAl mﬂoﬁgmugbpfae@sgascelanyéoumlﬁﬁbﬁmbe@# met hodol ogi es,

as well as through in vivo processes, or any conbination thereof.
Derivatives of these LHC peptides may also include conjugation to one or more polymers or

small molecule substituents. One type of polymer conjugation is linkage or attachment of
polyethylene glycol (“PEG”) polymers, 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 the polypeptide. Small molecule substituents include short alkyls and
constrained alkyls (e.g., branched, cyclic, fused, adamantyl), and aromatic groups. In
addition, basic residues such as R and K may be replaced with homoR and homoK,
citrulline, or ornithine to improve metabolic stability of the peptide. Polypeptides for use in

the invention include acid as well as amide forms.

[00132] In certain embodiments, the o helix region of the LHC peptides comprise at least
four consecutive amino acids of a calcitonin or calcitonin analog o helix region. In other
embodiment, the o helix region comprises at least 5, 6, 7, or 8 consecutive amino acids of a

calcitonin or calcitonin analog o helix region. In other embodiments, the o helix region
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Derivatives of these LHC peptides may al so i nclude conjugation to one or
nore polyners or small nolecul e substituents. One type of pol yner
conjugation is linkage or attachnent of polyethylene glycol ("PEG')

pol ymers, poV{2i652688i ds (e. & poly-his, poly-arg, pol y-RGRYS20et089686 and/ or
fatty acid chains of various lengths to the N or C-termnus or amno acid
resi due side chains of the polypeptide. Small nol ecul e substituents include
short al kyls and constrained al kyls (e.g., branched, cyclic, fused,
adamantyl), amdlpﬁfe@aﬂbdselcgnnup,sm 14;15 adplmil&w Mi@m@sb@u@snmmhmas R and
K may be replaced.with honoR citrulline or.ni t hi 0 i nprove
et abol o f 4E10F PE lsopR gy GaPTAA TRl Y SE e dh FSpingab S e fent | on
i ncl ude aci d mmbeelflcoScrting sieind atidire pRQHA2)] it isvonempRicd e diheitntgion t he a

hel i x region the LHC p ise at |east . four consecutive am no
acids of a caf??{fl?ef b?ﬁwavrdt@ﬁftér : énﬁ%ygﬂwéi GG MEIHORTERUVE GRS 2R ot amp iin
embodi ment , td’lamy?lhmﬁialoé oHRB RBiof OMREHSS SmBddith@ds it 1£anvi§mn3d thﬁl’cheaesﬁo nsecutive
am no aC|ds of .a calcitaonin or calcitani analo lix region {)other

enbodi ment s, FHE %4§of palctiopigioprlasignipanaleg }e@@%%m?’ 515@2@6’3
conprises at dngi@gtayBe follﬁd mll?e o Helix rebfbn ol fhe ndfol cdnfpoudds. ThE numdldr o?almﬁé nor e

consecutive am no acids a cal ci tonl n or _calcitonin anal o%&a hel i x

region. In cé’tc’cdéf"?%n@f?%d]i‘ermlé TeaioR&RRy D8 dom AbAd P 1043 AR uds AFerdiRElo aci ds

are |ess tharthﬁahélkrhgiom ! ﬂtqezi 1Bh1azl1§ hs 13, 1el9,00r 819206y 25 dniihbier
corrprl ses at , nore consecutive am no aci ds of

east 4, 5, g)
an anylin ora°51ﬁ§¥1€n]\”§ﬁ‘é.’l"?¥gth5mﬂ’é1) Ak Srséavléﬁro‘qdﬁ for @bqua thseedprdisdt hembdlical ¢ j s

envi si oned t hads RS @S codpMledibit 4 aq{ehﬁ?éofdnto@meramﬁﬁmﬁad it @ihd anal og,
the nmore am no acids of an anylin or anylin  analog may be found in the a

heli x regi on MPHIfTRYE AR BRFp BIMm S, Ttk ik ABeteveH Sighh HB° OTd® ds conpri sing
the a helix rﬁ&ilﬁﬁéﬁ&ﬁﬁﬂ&ﬁlﬂf"sﬁﬁ%ﬁﬁ% ind@idiR, #ARMM KoRGHASS thdeaQiodinngl y, the
a helix region_my be 10 15, 16, 17, 18, 19, 20, 21, 22, or
23 am no acif@é/OT@WémmléW aﬂﬁﬁéal%thﬁéeoém ds shoul d provide for about
three to about six a helical _turns, is further contgﬁl ated, that the a

hel i x region [8¢138he T8 smdﬁwwtb??ﬁ@mm&@%ﬁh%w%e &CQIENE Hne, two,

three, four, tbisv@e 1a8 oks, £9€ 6B Idur ﬁhﬁ@ﬁoxdsmfeﬁle%m%lﬁfbr ca@iehntﬂ gRtan@Bgs | ncl udi ng
substitutions, insertions, or deletions fromthat of the calcitonin and/or

amylin a hel i therpefginsertam,sabadimpnt sheGrispappl tai f gfohemyel camp@dafdnrERbEdi ment s,
the C term nakyst a%dmmofttﬁka:%nmah LPRRL 118 @ersatn enttR@BlentsNBe ;!sa@ﬁlss' X,

five, or four am no acids of either any iln or calcitonin, and anal 0gs

thereof. In cBwredpe Iyr%b@mﬁ@m@cmtm@ﬁ@l ot liiSaal Acearinglys the RECaeiies ®8¥mpounds

~ conpri se at ﬂae@§t-@nm Eﬁ&%ﬁ@flmﬁé‘ﬁpogﬁ&nq{f% Qﬁﬂzllr%}@alt?@dﬁrf‘@t@tn{rél titfha 0

certain enbodi nents, Qturn is introduced by the am no acid conbination

of dy-Ser. A&éﬂebzﬂhﬂg@fgthq@éﬂm@ 95 sigrting acGlyelpr-
[00134] In certain embodiments, the C-terminal tail of the LHC peptides may further

comprise 1o more than one, two, or three, modifications including substitutions, insertions,
or deletions from the amylin or calcitonin loop, and analogs thereof. It is further |
contemplated that the LHC peptides may have additional modifications at the C-terminal
portion of the C-terminal tail which may include, for example, L-octylglycine, 4ABU (4-
aminobutyric acid), 9Anc (9 amiononanoic acid), 3,6-dioxyoctanoic acid or 1-amino-4,7,10-
trioxa-13-tridecanamine succinimic acid. Modification may further include one, two, three
or more additional amino acids. The types of modification contemplated in this area would
be understood by one of skill in the art based upon what is exemplified further in the present
application.

[00135] In one aspect, a loop region is defined as that region found at the N-terminal end

comprising at least 5 to 8 amino acids, wherein the first and last amino acid are capable of

35



have a C-termnal end conprising a portion of an anylin or calcitonin
C-termnal tail (and analogs thereof) having Ay-Ser or starting at
G y-Ser. [00134] In certain enbodi nents, the C—term' nal tail of the LHC

pepti des W@YodskEiser conprise no nore than one, FQf/l?SQB(ﬁﬁB)GS
nodi fications i ncluding substitutions, inserti ons oT eti1ons ?romthe

anylin or calcitonin |oop, and anal ogs thereof. It is further contenpl ated
that the LHC pepti des may have addi ti onal nodi fi cations at the Cterm nal
portion of the

f I .
P et o1 of yeTAtaE < iR,y Sl ity rheliRts 17 St e of SRR BI® L7 aci )
3, 6- di oxy osficaltitintn @ditiirabrrbspeadingregidns in thkﬁfespafcnme(ﬁaa]b@s tIhiagetha agietne

succinimc acid. Mdification my her | ude, 0 nor e
S0t o2 St sy berhd s Bl P R e PRI RRT SiRL Lo oe: il s ar a
woul d be ﬂdgld@mﬁtt@@@-t@mnﬁn@ﬂ @ﬂncalsmhdturany folne adthelhg Secbxuppls, rvdidaies atS

exenplified fur r in sent I n one_ aspect, a
oop t egi PSS e Sy REoes BRSO U  SIHR N AP EPOLE

conpri si Ngregibng i @@t r&péoﬁv@alﬁmgﬂoln@r@ﬂ dA6the/MBRCE R ﬂ‘»téﬂiiﬁnaﬂ kdilSit detimed ésacﬁatt am no

acid are capabl e of WO 2006/ 052608 Pgr ,#9% /03 686 reati ng a bond,

for exanpl&8ion gt &Sé‘she > e8odFSiquEH Postiong £3-3 18r°r BET JYrELSs FS19Bsi t i ons

1-7 of cadtgbditns m—amsr tbdi@ick amﬁlh&ssmraﬂnm 32 @QéaNifoninh Iced intRSDEC! | Ve

anal ogs. In anoth tﬁeaqut hel |g g ion_is defl ned as the internal
wedy

portion ofPERHYEAI§ 8?11 n@fl?%aﬁl fprzsie CP‘T’?@“?‘BB%“ Y egion and the

C-termi nal | ctural | ! for exanpl e, residues
at  posi ti@h@é} g@“ﬁ’f“ aﬁhﬁ#?lﬁm@r asr%ﬁ“ﬂ%?@’“gfmﬁ’g‘éﬂ at“l”&ﬂ ASBECE  cal citoni n and
their cor r%&@@ﬁhﬂi E@mpne@gfmn:jaﬂg_bhagdhmnﬁsmgmtm nafnahm1 So: I N yet ﬁnloj[ her
aspect, a Cterm t efin on after e a helix,

e.g., r es'ma%p$¢§§g%&ﬂéiggat§my (Sﬁ}yﬁ}ﬁég}’ S"iﬁ%ﬁﬁéﬁl‘“a s (;g resi dues at
posi ti ons CINIFTOVL IS QRIGK I T YRISTNTGEEIPAREQIDARD 88), & of cal citonin.

i scl osed Bt @%ﬁa@%ﬁaﬁéwﬁﬁm%@%ﬁ@ﬁﬁ%iﬁﬁgx%f Mt ned,

includes akb:3mpti ve and species variations. Exanples of anylin and
calcitonin include, but are not limted to: hunman anylin (SEQ ID NG 1),

rat anyl i nfo0SED |1haldedezd) aspset] tho DHCegtideotunipricsSaIgast a lgophreglon, an alhellx (hem)
CSNL STCVLGKLSQEL LOQTYP SEQ | D NO 33 an uman cal ci.tonin CT
CGNLSTCM. G?ﬂ’?'@éﬁ‘kﬁ?éw % CPPPIRES %“f%‘”m‘[ (0/ch Kcp o It L - ¥ Der al
aspect, t h%ninlﬂg(lg @Khﬂ%lsq&ﬁmﬂ’ mﬁrealtx 41396 bre dapable Pf Ereglin@ @ bodiand altel i X

region, and a C-ternjna The .| oQp. regi pn conpri s am no sequence
Conpr 151 ng aREep By P S o Ryese A o BB ABEE ey OFeioRe SRR ar e capabl o
of creati r@eﬁicb&%ﬂd&ﬂo @4dh other to form an intramolecular linkage such as, for example, a

disulfide bond; an amide bond; a cyclic lactam formed, for example, by an alkyl acid and an

:!

alkyl amine; an alkyl amine or imine bridge formed, for example, by condensing and
reducing an alkyl aldehydes or alkyl halides and alkylamines; and an alkyl, alkenyl, alkynyl,
ether or thioether bond formed, for example, by connection of side chains. Alkyl chains
may include lower alkyl groups having from about 1 to about 6 carbon atoms. In cel_‘tain
embodiments, the intramolecular linkage may be a disulfide, amide, imine, amine, alkyl énd
alkene bond. In certain embodiments, X and Y of formula (II) are independently selected |
from Ser, Asp, Glu, Lys, O (omithine}, or Cys. In certain embodiments, X and Y of
formula (IT) are Cys and Cys. In other embodiments, X and Y of formula (II) are Ser and
Ser. In still other embodiments, X and Y of formula (II) are Asp and Lys or Lys and Asp.

[00138] The Xaal sequence of formula (II) comprises an amino acid sequence of 3, 4, 5,
or 6 amino acids between X and Y. In certain embodiments, the Xaal sequence comprisés

an amino acid sequence having a region with one or more substituted or unsubstituted
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i ndependent|y sel ected residues having side chains which are, or are capable
of bei ng, chenically bonded to each other to forman intranol ecul ar |inkage
such as, for_ exa a disulfide bond; an am de bond; a cyclic |actam
forned, for E%EWQP 452008y an al kyl acid and an al kyl am nePCEHS#)¥8p6sani ne or
imne bridge forned, for exanple, by condensing and reducing an al kyl

al dehydes or al kyl halides and al kyl am nes; and an al kyl, al kenyl, al kenyl,
et her or thioether bond forned, for exanple, by connection of side chains.

Al kyl chains hwmywtmmmUd@rhﬂMeSn@mkyY @ﬂ@u@@ﬂ@amnn@oﬁﬂmmmahmyM%ﬁmeo about 6

car bon atons. nranpl ec [ be a
G Sul T de, | aricBRn TRk B 5 A8t HD Ry 4HS RO RRE Ore eRPE By TR
enbodi nent s, othanehinb aofds fraheXihAa qéddeﬁceaﬁe@waﬁ&eamﬂdmﬁ | it caedieahiedimdotsom Ser ,
Formila (1) B SyBa ity &g Aot o rersBaT HERES 0o Ao T PG § BN a (1
are Ser and &eds. Id smllsihef émmdhﬁaerm@mbomm@@&eace X5 afeho¥iciak. Fn@rfefﬂ!haa (1 |) are

Asp and Lys or Lys and : 00138] The X f for

conprises an %}ﬂlﬁl}(}m‘g@, @%ﬂu@%&cwké?lmoé d?cCB%éﬂ# ngaglc‘? &n‘g‘lét(ﬁé X and
Y. In certh ai nb@ﬁﬁ@@hﬁ@ﬁ}ma7tM3>§ﬁah-)@Eﬂ}l@&%g¢(ﬁm I3E®: 35@.“111&6&1633@ aci dOI 26 WO
sequence havi r ne or nore Stltu unsu |tute

2006/ 052608 PSS ?%%\3%@5 ﬁ?ﬁ‘?’m@% 0&6@#‘%6:’??%(@ “?‘58%(}86 dimsnty  For
exanpl e, the Ry Bxd6l andOnhRdbhpHEe tHe S dtbhe)-conReiTedi®e redne Alsutigagtas? of the
3 am no acids adj ace&t Y that are either a_ Ser of her am no

acids in the Sef thedbeeteiao prds BB bed yeraiien Sradl] Odmr?‘ﬁ‘}m@é?l{gip% dSHpetrent s,

the Xaal sequem®), botler dialalA6A168S thelebf. MtalPEan@BRAHANBA LS of dbSeniX@hs sgquence
is 4 amno acids. |In still other enbodi nents, the Xaal_sequence is 5 am no

acids. In yet PoAH@mInoaRdon ek L2at chrbessy pming 3gid 98 absprl $Ra3 GHTHks aR¥ pRjizo

Accordingly, Xaairxaheiteseidrant a’lnk)Xaﬁaﬁ a S2€or 18R, rm@ Bnersd abyammo amd if Xaa5 is
Xaaz2- Xaa3- Xaad- Xaab- Xaab- Xaa7 SE(:I)%D NO 35). In certajn nmbodi ments, Xaa?2

Xaa3, Xaa4, ahyeroRdhr g XapliseSped Qfaa?o%aér’e? any| gipQpgicit Xaé?r’ééer%h{@ Xaas,

Xaa6, and Xaaf{aémm?ér'o%?lnt D@c&?ﬂﬂéﬂxﬁ oo &h%ﬁﬁ%nf %&ﬁd&ﬁ bk ?@ké@éhted% xaach, at
least two of the three ami no acids can be a Ser Thr, allo-Threoni ne

(al l oThr), d- wwo?ﬁqaﬁ@ Alpfalyiey, Asgor ghspribrXagh Wa%ser%h %?Paﬁb’gxtawéme&afs iXaa2 can

be any am no agj ﬁe@ﬁh@@ﬁ%@%aa%ﬁ%@a GRE or P&, AKX sN0a,R6E, d/aP'Hs@*QS’)@&moxaaAf can
be any anino acid Or absent, XaaS can be any amno acid if Xaa6 is a Ser or

Thr and Xaa7 P¥véosemrethylbutppoic m&d@hbhfis@@)arwnmﬁlwémawﬂmpewm gl 3 Ser

or Thr and Xa g) AP B, R4 a;wauveiﬂ@rz %‘otﬂ& eaexma@atyxaﬁqaﬂbé Iepl%&%al s Ser
or Thr and X is Ser or Thr. Accor )é in certai n enbodi rent, Xaal can

be repr esent edd %382 Jepisent, é@é@ﬁtsef §¢da or 4b§enAI a4 1A osARD, XaaTis dda, Ss BT Xaad

is Asn, r; Xaab is
Al a, Ser ?ﬁPXaéan% T QQ}AFI 53%%2 s Q{ﬁo{ﬁ ’I—%llejmg@f _Ig%érg??

embod1ments the loop region of formula (IT) comprises the above-described representations
of Xaal wherein Xaa3 is Ala, wherein Xaa3 is Ser or wherein Xaa3 is Gly. Alternatively or
additionally, the loop region comprises the above described representations of Xaal
wherein Xaad is Ala, wherein Xaa4 is Asn, wherein Xaa4 is Asp, or wherein Xaa4 is Gly.
Alternatively or additionally, the loop region comprises the above-described representations
of Xaal wherein Xaa5 is Ala, wherein Xaa5 is Thr, or wherein Xaa5 is Leu. Alternatively
or additionally, the loop region comprises the above described representations of Xaal
wherein Xaa6 is Ser or wherein Xaa6 is Ala. Alternatively or additionally, the loop region
comprises the above-described representations of Xaal wherein Xaa7 is Thr or wherein
Xaa7 is d-Thr. It is further contemplated that no more than one, two, or three modifications
such as substitutions, insertions, deletions, and/or derivatizations may be made to the loop

region.
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3- hydr oxy- net hyl but anoi ¢ acid ( Ahb),
(2S, 3R) - 2- am no- 3hydr oxy- net hyl pentanoic acid (Ahp), d-Thr, Thr, or a
derivative thereof. In other enbodi nents Xaal can be represented as Xaa2 is

absent, W%m@s /. Gy, or absent, Xaad4 is Asn or Asiye@a3obssd a8, Ser,
Thr or Lea, Xaab 1s Ala, Thr or Set, and Xaa7 is Ser, d-Thr, alloThr or

Thr. In certain enbodinents, the loop region of formula (11) conprises the
above-descri bed representations of Xaal wherein Xaa3 is Ala, wherein Xaa3

i's Ser or ni\grﬂgs | "EiRRRs bEnEop 1dalch S B otftoh iflinde Atk k8N Bhak 1o L NE 1 00D

regi on co above ed représentations o Wher ei n Xaa4
is Ala, WhENEARCXIEQ I N0, CARET@ (SEQ@ERN OIS ); AATA TS (SHRIPAN®:3Xaad is dy.

Alternativ it Lonah |-Q. i t.he above- descri bed
r epr esent a?bgﬁg& (%?(9 %M@%ﬁ@%@fﬁ%fﬁ%ﬁ%m (ﬁﬁ@?ggtﬁ 'é fl)Thr , or

wher ei n Xa@STAsiTheq.(SEQ 112 Naed2) VN DA-TEoP@dH)-Ci(BIERD O :43xeCNDAFC () gn_ 5
conprises i e e aal. €l is Ser
or ”\R;her ei n@ggg}%\gﬁ}\ﬁ Wnlgﬁﬁé%ﬁ;%ﬁl&%da@%ﬁﬂ%ég@ P%?I?eé(gf)ggﬁggi on

\(,:\grrpri ses mmoabpmiﬁmhb-cmsm 2 PNCe4HNCIHT A Atp-O (SERE N@hé):éiSNlXﬁé:E is Thr or

erein - 0 an one,

two, or tﬁ@é Wﬁg)cgﬁ“ﬁlb?%%‘g@g?%ﬁb@%ﬁM‘?@@ﬁééﬁ&cﬁiﬁ'f@a etions,
and/ or der ID2KDi58)) SSNAR TO €SE@ iR NIOo54);ESNIOURC (SEQIIDANO0: 53) aMiD 2006/ 052608
PCT/ USZOOS%??@%@@W%S gﬁ | es faggae. | Qo (re ion ?fd)é%%e i nvention

i ncl ude, b P8l AR Rpted s RIS R ESEG | D

NG 37); CDOhéx éae( Sl thte®odifigationNEAIGubHRQohDindEXiGB) deldidMs\Ikd/¢rSEQ | D

NO 40) ; ST%Z%SI%E I Del‘ 1 :4a OI;1 CN'I?A-udThr- C (SEQ | DeNQ 42); '

CNTA- T( OP%‘—'&?- ¥ E@YPB“‘R%.% eloonR3&E (SEQ I D NO 44); ONTAAC (SEQ I D

NO 45) ; J D NQ 46)., A- Hse- C (S| I D NO 47). CNTA- Ahb- C ( SEQ
ID NO) 483\{5@}\#}5 iﬁg-l?fp(r%%?? @&%@%ﬁm@%&%% BoRGeEs OTCGNLSTC( ( SEQ
| D NO 51) ; addAiNhA hiifcSEids bthdDitainal GBASEHGnodifaQodsihdNGe BE)addiGENASTC ( SEQ | D
08T SRR L Bk 8 5 SR s 27

g‘)d! fi ;:fat I iy Fﬁﬁ&h-a&ﬁn@@hﬁ@-&?ﬂi—ﬂﬁnﬁil;ecainm'ﬁ;e&u:mmnic dg’ﬂ,gbétﬂ%l_&xd/?lgdiups _ f
erivatizagions. .y, he made to the | oop region. | e region o

The  LiC pobt FRetits oot ciedrting. Fifernlay motn Bes s sdifimef Bfip o

aci ds at t e sdjubme ot Xall oemd addRicivf e ds fhe eajuémensf Xat) Boexbhigieatdi ti on of

conmpounds suSé\ﬁiu Lys, Ala aEE Pféhj e (§ o Qg.})ykxgl Cl nex ggcap, '
Fnoc- 3, 6- d?lﬁﬁfﬁﬁ’%(vﬁﬁ@nnﬁ}é?ﬁ, & G(SE ﬁ#ﬁp )7 Iycegfaip empodimenty e jocanani ne

succi ni M Cadd@iods ardfe@ inolificaiodsé &thedN-Gitafal dndlof e lldopirdgidnymayddhigé@isloosi gnal i ng.

Ex | ar i f] I i.ncl h i.t.ion L
emp a y I‘rg[g)l(gil 17 c%%xargﬁgsthé loc(::p rlélggn Itnas? béle nqgél%lédo as fc?l{owsygyclto&,ﬂ 1-7 bAmylin,

cycloCAsp "Lys) 1-7 hAmylin, N-isocaproyl 1-7 hAmylin, N-3,6 dioxaoctanoyl 1-7
hAmylin, L-Octylglycine 1-7 hAmylin, Acetyl *Agy, "Agy) 1-7 hAmylin wherein Agy is
Allylglycine, Acetyl (‘Ala) 1-7 hAmylin, (Thr *Asp) 1-7 hAmylin, Isocap ("Ala) 5-7 sCT,
Acetyl CAgy, "Agy) 1-7 sCT, and cyclo (1,7) (‘Asp "Lys) 1-7 sCT. Therefore, taking the
example of Isocap ("Ala) 5-7 sCT, certain embodiments comprise a modification at the N-

terminal region of the loop region such that amino acids Xaa2 to Xaa$5 are absent.

[00141] The a helix region of the LHC peptides may be about 8 to 23 amino acids in
length. In certain embodiments, the o helix region is amphiphatic. In certain embodiments,
the o helix region comprises about 3 to 6 helical turns. In certain embodiments, the o helix
region comprises 3, 4, 5, or 6 helical turns. In other embodiments, the o helix region is a
rigid structure equivalent to about 3, 4, 5, or 6 helical turns. An example of an idealized
helix is LLQQLQKLLQKLKQY (SEQ ID NO:58). In certain embodiments, the o helix is
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t he sequence of Xaal or the addition of Ile to the sequence of Xaal. For
exanple, the nodified |oop region may be KCNTATC (SEQ ID NO 57). In certain
enbodi nents, the additions and/or nodifications at the N-term nal end of
the | oop redV8A'MEFthange the 1 oop region. For exanpl e PCTHS20060868% gi on
may be nodified as follows: cyclo(2,7) 1-7 hAnylin, cyclo('Asp 7Lys) 1-7
hAmylin, N-isocaproyl 1-7 hAnylin, N-3,6 dioxaoetanoyl 1-7 hAnylin,

L-Cctyl glycine 1-7 hAnylin, Acetyl (Agy, 7Agy) 1-7 hAnylin wherein Agy is

Al | yl gl yci ne,anAmeliptati¢ stAkcage. l%cZorbvﬁQIyJ dhﬁﬁctéﬂ'si&lts FAsgitablk-ahidoAnidh that whigdcap

" Al 5-7 CT, d | 1,7 Asp 7L 1-7
gCT. azI'her ef orpéémqegﬁ‘ﬁhéef)ﬁﬁmg% S‘?}‘FC quanp ?nAI ;§/C5€7(SCT) ((:erltoal nyS)
nbodi t difi t. the N-. t | i f t
Cogton such tHREL s g%@ﬁlﬁ%dnﬁifsét%? 650 Sl el oy Sb i o e
regi on of thendkClgentn cdedix ionbe padtotitred, M/OJ?QDM@EP alemelss aradeeiremgt h. In

t ai nbodi th | in .
erbodi ment o, h i@ matinseion O B 2k Hheie 1 £ s oHBnAp e g s HERE o Reiopns 1

certain errbOdhd’HBliHlﬁ,reguﬁﬁcaﬁbélﬁbmﬁny dR@in@R cAlEvpin| &”ndogstherdof. Atcobdilgy,i cal
turns. In other en‘nog7 nts, a helixr aglonls td structure

equi val ent td" SP B empodigients, th%?g%‘xﬁ?ﬁ‘?“dé?t lg ‘i’ari%“moﬂrP%éRﬁ g S i deal i zed

helix is LL%ﬂﬂmgﬂdé@%odﬁﬁ@lngIm&%boduﬁem@ltﬁeax Helie FpRAliin®R Mast,a poltna hel i X
is 38 W2 0 Q610 5.2 60 8 N 5200. 5, Ilphatlc s%ructure

103
Accor di ngly, AR aeltwglg% ?f@scalﬂtma%%r%ﬁ%n Q???%&ll‘zéﬁliﬁé anesiongban ¢ el dvi de
this type of agtayEh bif oyl Yndies. ILbACHRY embOhér, tHelo HRBL rdaRART howmd t hat t he

calcitonin a heljx regiaon, a conbination of an g{ %Hn and a calcitonin a
hel i x region Pcmdebsm%n ?1%?%%9f CGRY0 Ao fuepesoniomplaist SRERVE! SOPBOHWS FRAbI e i n

the a helix nag Qmek Had@nd; o, REEY, fcﬂ?%ve,slx b&e&@i@hﬁﬁﬁéc’ﬁrﬁﬂf&rﬂ@f as with the
| oop region, th a helix region can fromany anmylin or calcitonin, and

anal ogs t her égdi CA‘E%rSEHhr?éIS‘}}’S“mFWS’d%?e’Et@P% d@ﬁ%&l%ﬁ’c derivgtizatiofsne| j x region is

at least a p f an,a heljx region of a citonin or calcgitonin
anal og. In o&ﬂ@ gﬁn‘g fﬁé‘rﬁ“g’o dimgats, %&ih’% YR fgth Iﬁ%fnay EonRrisg 0 E‘E}P‘tl on of
an a helixr Qegl&ﬂtyFéI %p@h&htr@gm T cebidel ORInD aciBSlQE peebnBlofkEREL 2
portion of an n%fzsgﬁor any tlln anal og. In still, other

enbodi nent s, Hoﬂgo%lqaé?’l%Q %legrr 81% @ of HEOf 5d n M ueayer, B odielix ploRBmE S of

CeRP. It is fmﬁytdaﬁlﬁmyeqmrsmahaﬁe%mo%?ammhmca@aﬂ@wiﬂ@nmga hé'l@M‘@gl&Pofrmr e than
one, two, three, four, five, sixX,

modi fi cat i onshesie oadifleipRPraics f%?i‘émp e@s%rsﬁ%dﬁ§7 s&di %?4 %218 %ﬁﬁ% pr F§-
derivati zati ogsctl 190H48ir, &nll%g)tsavsm@tﬁ@dglrfem%mtJ&ﬁmﬁaﬂwﬂyloxaddﬁwnm of the

LHC may conprise a helix region n a helix region type conpri ses

ani no aci ds fihoopodsseribsh U‘Qeléﬁ of §cif's EE to $:8¢p¢T aay fugtherpgmprigy thosubstiptionp3 24,
25, 26, or 27%@he &Glore MR ArhNE Rn A ) €GN IR, (MLys(for)), (7Aib),

("Arg), (*0Om), (**hArg), (*°Cit), (**hLys), (*Lys(for)), (*Lys(PEG5000)), (*Leu), (**Pro)

or any combination thereof.

[00144] In one embodiment, an o helix region type I of the LHC peptides can be
represented by: X1 VL Xaal0 Xaall L SQ Xaal5 L Xaal7 Xaal8L Q T Xaa22 P Xaa24
TN T X1 (SEQ ID NO:59), wherein |

Xaal0is Gly or Aib;

Xaall is Lys, Arg, O, hArg, Cit, hLys, or Lys(for);

Xaals is Glu or Phe;

Xaal7 is His or Aib;

Xaal8 is Lys, Arg, Om, hArg, Cit, hLys,Lys(for), Lys(PEG 5000);

Xaa22 is Try or Leu;
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may conprise nore than one portion of a calcitonin or calcitonhr analog a
helix region of the sanme or different species, for exanple 8-21 sCT 19-27
sCT; 8-21 sCT 18-27 sCT; or 8- 16 hCT 17-27 sCT; or (r 'Arg) 8-16 hCT

(t8Arg) 1ywoXhodztsosAl ternatively or additionally, the VI i bed a
helix of 8-18 sCI to 8-27 sCT may further conprise thepgﬁ@\é ll"?ﬁ%lg%ns of one

or nore of ("Aib), ("Arg), ("On), ("hArg), ("Ct), ("hLys), ("Lys(for)),
(r7Aib), (18Arg), ("Om, (t8hArg), (18Ct), ('8hLys), (u8Lys(for)),
(18Lys(PEG5000)), (., 2Leu) 24Pro) or any conbi nation thereof. [00144] In
one enbodi nent a}r{ig"gd’ﬁse‘%gfw&(?g?ron type | of the LHC peptides can be .
represented by: XK1 abseXa@lcOmast 1-4ladStiGakanmihbadidsXaal 7 Xaal 8 L Q T Xaa22 P
Xaa24 T NT XI (SEQ ID NO 59), wherein Xaal0 is Gy or Aib; Xaal | is Lys,
Arg, On, hpfog4s5]C It shduldie, rerosmHeyesi(thad egch meddbed dF thesMizkush@rouph@;a Xaal 7 is H s or

Aib; Xaal 8 is.Lys, ,Arg,.On, hArqg, .Cit, .hLys s(for), s(PEG 5000); Xaa22
is Try or E%@%m%@n %Bg%f%lf‘%@fé b@&ﬁ%&%éﬁ’ﬁ%&gm I‘R&é%’ﬁ(“?ag a¢g or Pro; or
Xl i?rb absgﬁhgéé)ﬁniﬁ Oﬂ]‘ﬁﬁihsaﬁ)ﬁhmﬂfxﬂiﬂdih ﬂtfbx&fh&ihg,&ﬂhm@{aﬁ@ledanbc{dﬂﬁbﬁﬁbfo]ftHet[:Hﬂ10uIhd be]c
remenbered that .each nenpber o e rkus rou or, a. conbi nation thereof,
i s anot her P@Hﬁﬁdﬁi’ﬁﬁﬁn& elﬁ’ifgg‘%b@ﬁ{%ﬂ‘lﬁﬁwgergs}gﬁgté APeRd s UL a  single

uRi t .LHEhi ShAf, @it,ﬂﬂ@g,folflﬂfﬁdfoﬂjﬁérh(éﬁcl{x{aﬁatﬁniﬁéd ﬁgarataﬁmla@?ﬁ&ﬁ@{he ;ime]sziw.olixmelng3 s of
t he peptides iInclude an a i X ion t . or nuj a re, Xaal 8 can
e a Lys, " ARrlE TR reon bp il g cpSmentthedep Rins: o 15 o

separ at e ephedbiRRbedimERevHeRERALS 8 Arg, afC&ind TG Fitthet Jdgtemplat et thegi on type
| formul a h%s,one_ enbodi nrent where Xaal 8 s &%lfs\{ﬁé{lt' has angt her enbodi nent

wher e Xaal 8bplixTagign may,epniaip R morp thap gng fyq, fige: | Fpaf¥enCRdt ™  a hel i x

regi on Ny oCektnddificaidnd Bt iSast sHRR BB, inbdMions] deleBBns, &b dedivatgtiod. X, Seven,
ei ght, ni ni, Qr .ten ITDdIflca{IO S such as su StléuElOl’lS, i nsertions,

del et i ons, ASFEIRHYdae SoPRPIAS PF GhRlX regiqo tgpedimy Rpve fupther delstiniAdie 6t a hel i x

regi on typgrhinfEMd hi\vertdin Bl hlim&he), Bk bARS aditls 6761 4ee cdpablfoMim@PEn ol N certain
enbodi nents, the ami no acids of Xl are capable of formng an a helix turn.

[ 00146] Exhﬂjﬁilf\é& of an a helix region type | of the LHC peptides i 'I:1C| ude,
guc_tr, aE © 52?5)})145] TSIE%%P, e% ’ofgn- o% geli?c%[g’ionSt;'pze]I o?t e’LIfC- ge%ﬁgegﬁclusd-e,%)lt grglll-bt ("Arg) 8-18

limited to, 8-18 sCT, 8-21 sCT, 8-24 sCT, 8-27 sCT, ("' Arg) 8-18 sCT, (®Arg) 8-18 sCT,
(M Arg ®Arg) 8-18 sCT, (*'Orn ®0rn) 8-18 sCT, ("' Arg '®Cit) 8-18 sCT, (!'bArg '*hArg) 8-
18 sCT, (' Arg '*Orn) 8-18 sCT, (*'Ciit '*Arg) 8-18 sCT, ("'Ciit *Cit) 8-18 sCT, ('hLys
HLys) 8-18 sCT, (‘°Aib ' Arg " Aib ®Arg) 8-18 sCT, ('Lys(for) ¥Lys(for)) 8-18 sCT,
(*°Aib "Lys(for) ""Aib BLys(for)) 8-18 sCT, (' Arg BLys(PEG 5000)) 8-18 sCT, (‘!Arg) 8-

- 21sCT, (BArg) 8-21 sCT, (M'Arg '®Arg) 8-21 sCT, ('O *0m) 8-21 sCT, (' Arg ’Cit) 8-
21 sCT, (*'hArg "®hArg) 8-21 sCT, (' Arg '*Om) 8-21 sCT, (*'Cit ®*Arg) 8-21 sCT, (*'Cit
'8Cif) 8-21 sCT, (*'hLys ‘*hLys) 8-21 sCT, (‘°Aib " Arg ""Aib *Arg) 8-21 sCT, (*'Lys(for)
18] ys(for)) 8-21 sCT, (*°Aib "Lys(for) ""Aib ®Lys(for)) 8-21 sCT, (' Arg "*Lys(PEG
5000)) 8-21 sCT, (*!Arg) 8-24 sCT, (**Arg) 8-24 sCT, (' Arg "®Arg) 8-24 sCT, (M Arg *Arg
21 eu) 8-24 sCT, (' Arg ®Arg **Pro) 8-24 sCT, (!'Om *0Orm) 8-24 sCT, (! Arg '°Cit) 8-24
sCT, ("hArg "®hArg) 8-24 sCT, (' Arg '®0mm) 8-24 sCT, (*!Cit '®Arg) 8-24 sCT, ('!Cit
18Cit) 8-24 sCT, ("'hLys '*hLys) 8-24 sCT, (*°Aib "' Arg "Aib 18Axg) 8-24 sCT,
(MLys(for) ®Lys(for)) 8-24 sCT, (*®Aib "Lys(for) "Aib ®Lys(for)) 8-24 sCT, (MArg
1B ys(PEG 5000)) 8-24 sCT, (**Arg) 8-27 sCT, (‘*Arg) 8-27 sCT, (*'Arg '®Arg) 8-27 sCT,
("' Arg "8Arg PLeu) 8-27 sCT, (' Arg "*Arg *Pro) 8-27 sCT, ("'Om "®0m) 8-27 sCT, ("'Arg
18Cit) 8-27 sCT, (*'hArg *hArg) 8-27 sCT, (M Arg '*0m) 8-27 sCT, (*!Cit ®Arg) 8-27 sCT,
(MIcit Cit) 8-27 sCT, (*'hLys ®hLys) 8-27 sCT, (*°Aib " Arg 7Aib '®Arg) 8-27 sCT,
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("A gsArg) 8-18 sCT, ("On "Orn) 8-18 sCT, ("Arg'SCit) 8-18 sCT,

(" rg ShArg) 8- 18 sCT, ("Arg'80rn) 8-18 sCT, ("Cit'3Arg) 8-18 sCT,

(" Ot SOt) 8-18 sCT, ("hLys '%ys) 8-18 sCT, (10Aib "Arg' 7Aib "Arg) 8-18
sCT, Lys(f ,or)) 8-18 sCT, (10A|b "Lys(for)'7 _ for)) 8-18
sCT, Arg 1 Lys%@ﬂsoom) 8-18 sCT, ("Arg) 8- 21 sCT, A*’@Kﬁé’%‘ﬁ ’-3%1‘2%(:1
("Arg' SArg) 8-21 sCT, (" Om'Orn) 8-21 sCT, ("Arg' 8C|t) 8- 21 sCT,

( hArg' shArg) 8-21 sCT, ("Arg $Orn) 8- 21 sCT ("Cit"SArg) 8-21 sCT, ("Cit
Ot)821s A,b 7A b' SAr 8-21 sCT,
("Lys(for) H#%r%s(fsﬂfz&%%ﬁf %f&’g} By 8@% M’} )ALy &3 sS(nggf 8-21 sCT,
("Arg' 9Lys(PEG, s@@@émoﬁséﬂi s@‘@T(”A(%ﬁMg) 812¢TS0D7 sCTSa‘haQW Al P4 558311

("Arg' SArg) 8- 241§CT ("Arg' 5Ar 2Leu) 8-24 sCT ("Arg "Arg 24Pro) 8-24
sCT, ("om 8ot %Lzu)lééﬁsc ‘Arg' 8Git) 8-24 sCT, (" hArg shArg) 8- 24 acT,
( Arg' 80rn) 8-24 5Arg) 8- 8 24 sCT, ("hLys
"hLys) 8-24 s@wi1dmce'iaw@omaatﬂtmayhhsreazn%féhemé P?_Ia; srraw)ooewgff(or or))

8-24 sCT, (1 &L}Mﬁ 5000
8 24 3 &r E %@hb r gm;&ﬁggzr)m ﬁég\ﬁ (5 gé@ﬂ Lémﬁrsgb“Aa:f ﬁﬁ%ﬂr@pﬁggg%}{ 1&%?_1( &E@ A )

| SArg 22Leu) @enw %ewhr(anﬂpgmd wogtwmﬁ%y hﬁmz‘?gl a cplegppigey Gaicitgnin 7 sCT

("Arg "SGit) arﬁfoz7Tﬁeqr heli rletﬁ CtijeSLM%g lon%pn%z arﬁﬂ aclés fﬂfng pé@f&l s%fﬁxgﬁf 0
( Cit"Arg) 8-27 SCT ("hLys' ShLys) 27 s

"Arg 17Ai b' Satg)2.d3otA, £5c4r6 12018\@1206161%1@512@@9 am@ﬂa@é?@ets/pe%%@é 14, 1fbys(for)

18Lys(for)) 8r@{7 %@Tand(légﬂcﬁ“téws%&ﬂ@ 19156\'21@7:&%%&% 26,8t 210r36T, ("Arg
' BLys( PEG 500 SCI, and ("Arg' 8Arg)

8-21 sCT- (8Lé?§9f“@8’312 pr @@momtlb@fgma?ow %eS@rél?qdamqhé%@a ofRmpyli and galcitonige| i x

region of t heby{GenbhAes dEbARBA! ondor Rk b(VADICDR) ?%t) Mooy, a hel ix

t I |
o Dn D U Ha i, CUTo CASE (PR TRy Eérle));(lwah?‘é%wémt 6. AN or

calcitonin 14-khel 16 1§ 14 § ) ids from
position 8 o?ﬁﬁ&ggﬂ CI% (%et})e 159&2 qg}lW( M@e( 1%:‘)”? AsﬁP dr)sg ﬂ Igf;l in and
am no aci ds fGM)pbsﬁfg)abrpme( hrg), 1§C1t) @LYSIN( Llﬂfm)ér{ SﬁPféﬁW@@T( q)om tion
18, 19, 20, 2&y;322 2 21 f24

additional ly, ékt h% (ab ( ecst)cr%@g @2 1ﬂﬁgel(l I>J<e ( Oralﬁjéoﬁﬂ%?ﬁ&%\&g&éé{%fofeni tonin
may further cesiw; eg@cdlménts lﬂwsmmbm qf@mgm@md@méhm h%mlmtymesﬂ vEthg LHC 9| eu) ,

§|9 Vet 2; 3 (0@ A%eghde(szpﬂléﬁ%t 10%&&&% x@ﬂo}gé@m@ A @% , u:%\%%t?g@m St gh
(75Ser), (t 5@ hilix regigpiypg Il of the THE)peptidesiad b) 12, (31 74645) 16, {2 1PNk 20, £1.RArg)

(16Ly{ PECR00))" "L ToRtE) MeC By aiad g B BB A T sy

(22Leu), (' PrBYC peptidasiy 2¢ oremat i on thereof. In

[00148] In one embodiment, an o helix region type II of the LHC peptides can be
represented by: X1 Xaa8 Xaa9 Xaal0 R Xaal2 Xaal3 Xaal4 Xaal5 Xaal6 Xaal7 Xaalg
Xaal9 Xaa20 Xaa2l Xaa22 P Xaa24 TN T X1 (SEQ ID NO:60) wherein

Xaa8 is Ala or Val;

Xaa9 is Thr, Met or Leu;

Xaal0 is Gln, Gly, His;

Xaal?2 is Leu, or Thr;

Xaal3 is Ala, Thr, Asn, Phe, Tyr, Ser, or Thr;

Xaald is Asn, Arg, Ala, Asp, Glu, Gln, Thr, or Gly;

Xaal5 is Phe, Leu, Ser, Glu, Ala, Asp, or Tyr;

Xaal6 is Leu or Asp;

Xaal7 is Val, His, Ser, Phe, or Aib;

Xaal8 is His, Arg, Lys, Om, hArg, Cit, hLys, Lys(for), or Lys(PEG5000);
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certain enbodi ments, the nunber of amno acids in the a helix region type I
of the LHC peptides is at least 10 am no acids. In other enbodinents, the

nrm ber of amino acids in the a helix regiontype Il of the LHC peptides is
11, 12, 13, 14, 15, 16, 8, 19, 20, 21, 22, or I n adi ments, the
nunber o OZMHE2%i ds in the a helix region type H ofpﬁﬁ%y‘_ﬂ?peptl des is

24 or nore. [00148] In one enbodinment, an a helix region type Il of the LHC
pepti des can be represented by XI XaaB Xaa9 Xaal O R Xaal 2 Xaal 3 Xaal 4
Xaal 5 Xaal 6 Xaal 7_Xaal S Xaa | 9 Xaa20 Xaa2l Xaa22 P Xaa24 TNT XI (SEQ ID
NO 60) wherein Xas#sl9§labaer M@l Xaa9 is Thr, Met or Lou; XaalOis Gn,
dy, Hs; Xaal2 Xaggd.ﬁ@;m&r}hg'hr Xaal3 i s Ala, Thr, Asn, Phe, Tyr, Ser, or
Thr; Xaal 4 i s Asn, a, Asp, An, Gn, Thr, or Ay; Xaal5 is Phe,
Lou, Ser, du, Aljﬁazhéghf@rfmryr Xaal 6 is Lou or Asp; Xaal7 is Val, His,

Ser, Phe, or A|b Koo g@aﬁp&m%r(g MekyS, Om hArg, Gt, hLys, Lys(for), or
Lys(PEGSOOO) 41 WD 2006/ 052608 PCTI 0820051039686 Xaal9 is Lou, Ser or

Phe; Xaa20 is On*¥24fsdagon®iezedi s Thr or Asn; Xaa22 is Tyr, Val, Phe, Leu or
Met; Xaa24 is Ang absEﬁt%rccﬁiﬂﬂxsgg]iA?so a@mﬁ;ac{agrrprl ses 1-4 addi tional

am no acids. [00149 Agai n, each In the Markush group, or a
conbi nati OOIQ@W %Eam &a%h ﬁﬂ%ﬂb&% themh BROb, oPh c&ﬂﬁndﬁ&ﬁ%%e‘of)'ik ﬁa@fieﬂ s not to

be read as a single unit further contenplated that the a helix
regi on tyr?@lbpﬁm}?aﬂpfé@ﬁﬁ‘ffmm?@d w@twmmd@ﬁ@smslmmt tihisdethes eomfemplatsde  si x,

seven, ei il thell fix rddon’t{ie TRAY douBRtdoMSte Bidf B Bves URSS FubltivORS, 1 nserti ons,

del etions, and/or deérivatizat’ions of the corrpounds déscri bed herein. For

exanpl e, i savenesighti mnes pijeRImAdi figations supfeasgubsEitians; wesraenst defriions, anddey have
del eti ons d%hvét#}am%s sﬁﬁm&?omﬁgqegcﬁ@alhueng Folle 1edﬁlceﬁalﬂanbaaim&@§' tion 27,

26, 25, 24 di nents, howeve t he del eti ons do not
renmove amthﬁ)a b@lxd%l@f typrold oy bisks delgtions gt tho@-tergrinapond resulting in the deletion

of position 27, 26, 25, 24, or 22. In other embodiments, however, the deletions do not

remove amino acids of positions 19, 20, 21, or 22.

[00150] Examples of an a helix region of type Il of the LHC peptides include, but are not
limited to, (*Val *Leu '°Gly) 11-15 hAmylin 16-27 sCT, (*val *Leu '°Gly) 11-15 hAmylin
(¥ Arg) 16-27 sCT, 8-12 hAmylin (**Axg) 13-27 sCT, §-18 hAmylin 19-23 sCT, 8-18
HAmylin 19-27 sCT, (°Glu **Arg) 8-18 hAmylin 19-24 sCT, (**Arg °Ser) 8-18 hAmylin
19-22 sCT, (**Ala Ala SAla) 8-18 hAmylin 19-27 sCT, (*Ala “Asp 3Ala) 8-18 hAmylin
19-22 sCT, (**Ala “Asp) 8-18 hAmylin 19-23 sCT, (*Ala *Asp) 8-18 hAmylin 19-27 sCT,
("3Ala Ala) 8-18 hAmylin 1922 sCT, (®Ala "*Glu) 8-18 hAmylin 19-22 sCT, (*Thr

145 p BTyr) 8-18 hAmylin 1922 sCT, (*Ala Gln) 8-18 hAmylin 19-22 sCT, (*Asn “Glu
5Tyr) 8-18 hAmylin 19-27 sCT, (*Phe *Asp) 8-18 hAmylin 19-27 sCT, (*Ala “Asp) 8-18
hAmylin (°Glu ®Arg) 8-18 hAmylin 19-24 sCT, (*Phe *Phe) 19-27 sCT, (**Ala *Asp) 8-
18 hAmylin (**Phe His *?Phe) 19-27 sCT, (®Ala *Asp) 8-18 hAmylin (*°Phe **Phe) 19-27
sCT, (Thr '°His) 8-18 hAmylin 19-22 sCT, CThr His “Gly Leu "Ser ®Arg) 8-19
hAmylin 20-23 sCT, 8-18 hAmylin (' Asn ®Phe *Val) 19-23 sCT, 8-18 hAmylin (**Met)
19-27 sCT, 8-18 hAmylin (3Val) 19-27 sCT, (Met "Thr *Tyr “Thr *Glu “Asp "Phe) 8-
17 hAmylin (®Arg) 18-20 sCT). In other embodiments, novel compounds include
variations of the above exemplary compounds with the o helix terminating at corresponding
t0 22,23, 24,25, 26 or 27 of sCT. In other words, compound 8-18 hAmylin 19-24 sCT is
also specifically described as this compound is merely 8-18 hAmylin 19-27 sCT described
above truncated to position 24. As another example, compound (13Ala 14Asp 15Ala) 8-18
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[ 00150] Exanples of an a helix region of type Il of the LHC peptides
include, but are not I|imted to, ('Val9Leu 10Gly)11-15 hAnylin 16-27 sCT,
($val 9Leu 10dy) 11-15 hAnylin ('$Arg) 16-27 sCT, 8-12 hAnylin (i5Arg)
13- 27 SC—I—’W%Z%@)/@W' in 19-23 sCT, 8-18 HAnylin 19-27 aﬁmsz()(%@aa&BAr 9)
8-18 hAmylin 24 sCT, (14Arg 15Set) 8-18 hAmylin 19-22 sCT, ("Ala 14A a
15Al a) 8-18 hAnylin 19-27 sCT, (13Ala 4Asp SAl a) 8-18 hAmwylin 19-22 sCT,
( Al a 14Asp) 8-18 hAnylin 19-23 sCT, ("Ala 14Asp) 8-18 hAnylin 19-27 sCT,

C Thr - 1arcsTsimI P e & &%“Béwg%f?th?‘%% ViicEa At AR R
sCT, (13Asn 1ﬂ4®lLﬁA1a)55Ty&'})Alﬁsdm89+2Myl in 19-27 sCT, (13Plre 14Asp) 8-18

hAtylin 19-27 sCT, (13Ala' 4Asp) 8-18 hAmylin (15Glu' 8Arg) 8-18 hAmylin
19- 24 sCT, ([Q@lﬁh]e 2 piviain en@m@mes@mu (-topinnaliiaifaifhe BHCp&)ttdAmpmmse(swPhe 20liis

Th 5y 518 1R i (8D BEER Gt PO g R VUl Sl (67T

hAnrylin 20 021®r si@ifodiBentgtha Antpiniinal (@ oAge mmmm\rampusmamo s@k fre@s 18 hArryI in

{500 Lonsp PRHES Ther S RN Br e bher B odlote e AT Rty 0T

novel corrpmmddcxtonml aneleg amhh@ abdélionsgiofis frhm aa;bbxz@memenbitmlyamtmnb@hsts with

SCT. 1 ot ndPou b ChaBlaf @A LSRR el § dbdpetbor e, Spuatlulle 7 01

descri bed asdiifibslly.chptoneddserited pbblix ﬁamallmmMalcmmmﬁaﬁ& compuseitieed above

5 15 a2 vo SUBGIERuRRatei SN0V s EIET R BRI o) AR LR )

ﬂ 2sc|r i becli gbém;slgo(ahm)h?l}@mnwéﬁwamgn@gm &Epimd) hAdltyhm (?(gAtw\hmnym?é?ne?wA;La% h8 18
in a he erm na al 0 e
LHC pept i deﬁ&?&rﬁ’r&?@b o, PEEHACH, &R Soms i3 515957 28, 20, 30, 31, 32, or

33 to positi | r mnal
tail of the [ﬁﬂé%geg{‘ %eéﬁ%)g%rg?sgs%%lrhﬁ}l%ﬂaglﬁl ﬁ?‘%%{]&%@gn er%&gsi& 28 to
posi tion 32 W&Eﬁ'a;@ﬁau&i&aa}l?@aéﬁ Hah38 G FemSrX6gBoKailg Xaai;&(SEQdEINQ (iljm n or
cal citonin I and the a helix region is froma calcitonin or calcitonin
anal og, the l'as position of the C-termnal tail is not Pro, Hyp, Use or
derivatives of Hse XaAB&hrDyat’Iiyrgefabsmt additionally, the above described a
helix of amylin an CI ton ;\urt her conprise the substitutions of
one or nore of (27 ylﬁ)‘ ﬁ’ r‘gg%& rg) hAnylin, (32Val) hAnylin, (32Thr)
hAnylin, (344 u) hAmpB@nsSéSBtoyA)g,bﬁWénm (6Phe) hArnylm (36Ala) hArnylin,
(37Phe) hAnylin, 30@ % 2Tyr) sCT, or any conbination thereof.
[00152] In one enbOFRERtD r’g @ mnal tail of the LHC peptides can be
represented by Xaa321sAsnorabsent; ' _

Xaa33 is Val, Thr, or absent;
Xaa35 is Ser, Giu

Xaa36 is Asn, Lys, or Gly;
Xaa37 is Thr, Phe, or Ala;
Xaa38 is Tyr, Phe, Pro, or absent;

with the proviso that when the loop region of the LHC agonist is from a calcitonin or
calcitonin analog and the o helix region is from a calcitonin or calcitonin analog, the last

position of the C-terminal tail is not Pro, Hyp, Hse or derivatives of Hse.

[00153] Again, each member of the Markush group, or a combination thereof, is another
embodiment of the invention and is not to be read as a single unit. It is further contemplated
that the C-terminal tail may contain no more than one, two, or three modifications such as
substitutions, insertions, deletions, and/or derivatizations of the compounds described

herein.
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Xaa28 Xaa29 Xaa30 Xaa3l Xaa32 Xaa33 G Xaa35 Xaa36 Xaa37 Xaa38 (SEQ ID

NG 61), wherein Xaa2S is Lys, Tyr, or absent; Xaa29 is Set, Pro, or
absent; Xaa30is Ser, Pro, Arg, or absent; Xaa3l is Thr, or absent; Xaa32
is Asn or, i@)&émsXaaBB is Val, Thr, or absent Xaa35 |sT Ser. On Xaa36 is
Asn, Lys, " Xaa37 is Thr, The or Al a; Xaa38 |sP(F§/|1S20I9HQ3%§5ro or
absent; with the proviso that when the | oop region of the LHC agonist is
froma calcitonin or calcitonin analog and the a helix region is froma
calcitonin _or calcitonin anal og, the | ast p03|t|on of the Ctermnal tail

is not Prof00gq, Fwnmdes Qﬁ@ﬁ@@@@@@%ﬁ%@ apogLsmiudadat are netdimitedenber  of

the Markusk, 4.84pam fn é‘ﬁ%&‘%@a’ﬁw@? E’hx%i%qﬁl; Gis 3{"‘191'1 ‘2§137r Jhggpt of the
invention and I s 1o r ead ngc);%ﬁum furthér contenpl at ed

that the Chfawhifalhr) 3%37 hx?aaaylntabr#}@u il %ﬂh&m’@éo 36WOmybR. t hr ee
di ficat B t
modi f i Cat | @AgypUEL BSnyittPSh b ga%m BRI BAnfl, 3150 BRI OF

derivati zati ons of ounds ‘descri b her el n. 52608 .
PCT/ USZOOSB@BQ@S’@I 3pO0 18y LiE28PBIs6E, (ORst 53’1!):2%%2 e hand 2532 SQ)T IaetheHC agoni st

Ayl ( SRSl iR BA il Sl 36 B bl ADR LRI SR AT,
(35Lys 36Aﬁ\@®79h@)TFWFPQV(SBQ@N@6JBO 36 hAnylin, (32Vval) 30-36 hAmylin,

(343 u 36Phe) 30-36 hAmylin, 31-37 hAnyin, 31-36 hAnylin, 33- 36 hAnylin,
33-37 hArry[QOIi55]281t382ﬁ1§h§r Gor{fmthd @Wrﬁi}m@@ﬁ@@%@@ e pipdigipatipgTsuchn ot her

eI, en bk SRR s PR D LBy s S |V

cont enpl at &dl of Hutmwotmms deschibad in the prepeding psragraphe elhabdiefmpina tdiloithesuch  as
substituti eng, bﬁ%ﬁ?fmﬁ%ﬁﬂﬁﬁ ?Jgﬁge' A ASHY 9£dcﬁjtfchhl C?ﬁﬁﬁozzﬁ ds Qe FBY be nmade to

the Ctermnal® "tal vention as descri In the preceding
par agr aphs terminel e@d+ Swahinalificatigris ingtude the additiy qf@pmpmd&‘» swalyaslsiupge 4conpri se

modi {1 cat! 905 10boBfilelcOnay g{l}t;ﬁgnn@@(_ﬁéa@ IAIE S antilofihid acﬁpggd/éuch

rmdlflcatlo i nc the ad oun
groups for solubility, stability, or delivery. Examples include, but are not limited to, 33-37

hAmylin L-octylglycine, 33-37 hAmylin 4ABU, and 33-37 hAmylin 9Anc.

[00156] In a general aspect, LHC peptides for use in the invention comprisé

(2) any of the LHC agonist loop regions as described herein;

(b) any of the LHC agonist a helix regions as described herein; and

(c) any LHC agonist C-terminal tails as described herein, with the proviso that
when the loop region is from a calcitonin or calcitonin analog and the o helix region is from
a calcitonin or calcitonin analog, the last position of the C-terminal tail is not Pro, Hyp, Hse

or derivatives of Hse.

[00157] In another general aspect, LHC peptides for use in the invention comprise

(2) a loop region comprising formula (II) Xaal or Xaal with modifications at the
N-terminal end; ‘

(b) an a helix region comprising the o helix region type I or type II;

(¢) a C-terminal tail represented by SEQ ID NO:61, with the proviso that when
the loop region is from a calcitonin or calcitonin analog and the o helix region is from a
calcitonin or calcitonin analog, the last position of the C-terminal tail is not Pro, Hyp, Hse

or derivatives of Hse. The C-terminal end may comprise further modifications.

[00158] In yetanother aspect, LHC peptides for use in the invention comprise an amino
acid sequence of formula (III): Xaal X Xaa3 Xaa4 Xaa5 Xaa6 Y Xaa8 Xaa9 Xaal0 Xaall
Xaal2 Xaal3 Xaal4d Xaals Xaal6 Xaal7 Xaal8 Xaal9 Xaa20 Xaa21 Xaa22 Xaa23 Xaa24

44



Lys, L- COctylglycine, 4ABU (4- Am nobutyric acid), 9Anc (9- Am ononanoic
acid), and/or groups for solubility, stability, or delivery. Exarrpl es

i nclude, but are not limted to, 33-37 hAnylin L-octyl |¥CI ne,

hAnyl i n 4ABY) 2@H65288- 37 hAmylin 9Anc. [00156] In a geneF4l f”é%“ﬁaﬁft""gfmc
peptides for use in the invention conprise (a) any of the LHC agoni st |oop
regi ons as described herein; (b) any of the LHC agonist a helix regions as
descri bed herein; and (c) any LHC agonist C-termnal tails as described
herei n, w t hX4d16 Xpa2s\N827 Xdnas Xaﬂ@e}fnaﬁmﬁadsmoqaamg]’i@ﬂl)i‘ﬁ) é4)orhemircal ci t oni n or

anal og. the TRt pomis B gy Lnk et sl ERPR B WS Byp, Fee or
deri th: \rg\elz of Hypead, [ 8Gb&AL: | n anot her geger al alspleﬁt fl(;'r_lgulpgpzil :j)esxgglr g?e
I)(ga} with n%?ag %é%bsgt&ta‘%eﬁlﬁ?‘%e%%g& &&@HE?SBI)S ag a helix region
conpri sing tRe4ds Agl 1), FREITON, Myp@bben@r type I'l; (c) a Gtermnal tail

represented he provi so that when the |loop region is
0 bbb Todie b o A " ' region Ls fron

froma calci 10og and the a helix region is froma
calcitonin oxa&aétlAq;anb gnalpg,ortMe | ast position of the CGtermnal tail is
not Pro, or_ derivatives of Hse. The C-terminal end may conprise
further mdlx?aééfﬁoﬁéL[lbﬁrllgS] In yet anot her aspect, LHC peptides for use
in the invenkh0ns COMBIH&EVaANoAW N0 aci d sequence of formula (111): Xaal X
Xaa3 Xaad4 XaaS Xaab Y XaaS Xaa9 Xaal O Xaal 1 Xaal2 Xaal 3 Xaal 4 Xaal 5 Xaal 6
Xaal 7 Xaai 8X3dAE0XR4RE RIAK. RBAD2 Xaa23 Xaa24 44 WD 2006/ 052608

PCT/ US2005/ Oﬁgﬁﬁﬁst@@Zﬁ ﬁi@qgégmaﬂ Xaa28 Xaa29 Xaa30 Xaa3l Xaa32 (SEQ ID
N064)where|nXaaI C/'DEF 1L KDbKRHIRS,Hse, T,UQNMY, WP,
Hyp, H V or &ﬂ%&%IWfaMV%OAYD E'N QG V, R K hk hR H I, L. M

or absent; %@ﬁ‘éIé&,pexyﬂqQ’LS }ée,okbe T, V,, M or absent; XaaS is A S, T,
Use, Y, V, I, Xaa A S Use Y, V, I, L or M XaaSis A
V, I, L, F, Xaalmm%é%@ﬁsNLKQ:R@h&féﬁ(v I, or M Xaal Ois G H Q K R

N, W or 11RXaa1>§@§A, b, H 818, R1 QoM 'K hR or H
Xaal6is,F,M,V,Y,orL;
Xaal7isH,Q,N, S, Hse, T, 0z V;
Xaal8is K, hK, R, hR, H, u (Cit), or n (Om);
Xaal9isF, L, S, Hse,V, I, T, or absent;
Xaa201s H, R, K, hR, hK, N, Q, or absent;
Xaa2lis T, S, Hse, V, I, L, Q, N, or absent;
Xaa22isF,L, M, V, Y,or;
Xaa23 is P or Hyp;
Xaa24 1s P, Hyp, R,K, hR, hi, or H;
Xaa25is T, S, Hse, V,LLL,F,or'Y;
Xaa26 isN,Q, D, or E;
Xaa271is T, V, S, B, L, or L;
Xaa28is Gor A; Xaa29is S, Hse, T, V,L L, 0r'Y;
Xaa30isE, G, K, N,D, R, bR, hK, H, or Q;
Xaa3lis A, T, S, Hse, V,I,L,F,or Y; and
Xaa32isF, P, Y, Hse, S, T, or Hyp;
wherein X and Y are capable of creating a bond and are independenﬁy selected residues
having side chains which are chemically bonded to each other to form an intramolecular

linkage such as disulfide bonds; amide bond; alkyl acids and alkyl amines which may form
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Xaal2 is L, I, V\ F, M W or Y, Xaa 13 is A F, Y, N Q S, Hse, orT,
Xaal 4i sA, D, E, GN K, QK H hR orMC;, Xaal 5isA D E F,L,S Y, I,V,orM Xaal6is
LLEEMV,Y,or |I; Xaal7 is H Q N S, Hse, T, or V; Xaal 8 is K M, R hR
H u (Gt Xaal9 is F, L, S Hse,V, J, T, or absent; Xaa20 is
H R K ﬁﬁzﬂﬁﬂpz%ﬁ}(} or absent: Xaa2l is T, S, Use, P@Fmﬁmvwﬁﬁﬁ N, or
absent; Xaa22 is F, L, M V, Y, or |; Xaa23 is P or Hyp; Xaa24 is P, Hyp,
R K, hR hlIC, or H Xaa25 is T, S, Hse, V, 1, L, F, or Y; Xaa26 is N, Q D,
or Ei Xaa27 is T, V, or L; Xaa28 is Gor A, Xaa29 is 'S, Hse, T, V,
|, L, or Yycliodaemos; g&y’caldf@hweamllﬁmhﬁmew@raéyylanmﬁmlqhgnax corflenssd apdse,  V, |,

L, F,or Y r@ﬂﬂe&%%’tﬁx glllégzl arf eXmmIn{e d edor side EmWth%?E@bdﬂn%t&pd Y are

capabl e of creating n are I ndepéndent %/ sel ected residues having
si de cha|nsﬁmhwmmmaiém@hémﬂwaﬂlﬁmh@nﬁeﬁm@dx@éch- t dheins may fnglude bnyver

e e L T R Y e

I ac'éI ans; dahkyholambehy@e@mwb% dqﬂllﬁ@adrilide&nmn,dmamdﬁylkﬂmnd\@@emonhelmag Cide
ense

g(l‘)lg.l nssv\,hl cﬁgﬁae%g%&eﬁ%g%%cg% IQ g?% gg/élec%glﬂl%glﬁ ?ﬁﬁ’%{ kgﬁly?r et her or

t hi oet her Gondh cethineinbodiments }mxtji Y arel&ysjmdl (Emehl otlar hlylbocgmauapé( drdW ng from

about 1 toarg O%dge cg}r%gﬁ&m%§eol{'@0 ml1 tsgg oaggﬁg;‘%rign%&% i ntranol ecul ar

l'i nkage may ¥ene bond. In

Cys. “an. W@‘%&E hprathilttpbdc 8%#‘*‘%986@9@3% néﬁ%ﬁ%ﬁ SRR ot her
e rrbodl me ntas;d squamt of formnle (IS9r Xaa1dX48@ Xaal Hamt{da Xeath¥aa7 NabbHea®efmrs) X and Y
are ASP anghuty Sl st 209 A3k xch POAR) oAbl F RN YeaRASS p LHC PEPLI des

Xaa24 TN Xaa27 G S Xaa30 Xaa31 Xaa32 (SEQ ID NO:65) wherein

XaalisA,C,D,E LK, S, T, or absent;

Xaa2is C, D, S, or absent;

Xaa3 is A, D, N, or absent;

Xaad is A, L, T, or absent;

Xaa5isAorS;

Xaabis T, A, S,or'V;

Xaa7isC, K, or A;

Xaa8is A, V, L, orM;

Xaa9isLor T;

XaalOis G, H, or Q;

Xaall isK, R, Q, or hArg;

Xaal2isL, W, or Y;

Xaal3is A,F,N,Q,S,orT;

Xaaldis A,D,E, G, N, K, Q,orR;

Xaal5is A, D,E,F,L,S,or Y;

Xaal6isL,or F;

Xaal7isH,Q,S,orV;

Xaal8 is K, R, hArg, u (Cit), or n (Om);

Xaal9is F, L, S, or absent;

Xaa20 is H, Q, or absent;

Xaa21 is T, N, or absent;

Xaa22isF, L, M, V,or Y;
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acid sequence of fornmula (1V): Xaal Xaa2 Xaa3 Xaad4 XaaS Xaab Xaa? XaaB Xaa9
Xaal 0 Xaal | Xaal 2 Xaal 3 Xaal 4 Xaal S Xaal 6 Xaal 7 Xaal 8 Xaal 9 Xaa20 XaaZ2l
Xaa22 P Xaa24 T N Xaa27 G S Xaa30 Xaa3l Xaa32 (SEQ I D NO 65) wherein Xaal
is A C D WOM6/08605 T, or absent; Xaa2 is C, D, S, ®CTagednied@a3 is
A, D N or absent; Xaa4 is A L, T, or absent; XaaSis Aor S, Xaa~ is T,
A 8, orV: Xaa7 is C, K, or AA Xaa8 is A, V, L, orM Xaa9 is L or T;

XaalOis G H or Q Xaal | is K, RR Q or hArg; Xaal2isL,WAY, Xaal3 is
A F, N Q S{aamlsf,orRXaal4 isA D E G N K Q or R Xaal5is A D E,
F, L, S or i( 6 is L, or F;, Xaal7is H Q S, or V, Xaal8 is K, R
hArg, u (Cit)} aa% &ﬂn) Xaal9 is F, L, S, or absent: Xaa20 is H, Q or

absent; XaaXMaad@isE, Gl\K #WN;absent; Xaa22 is F, L, M V, or Y; 46 WO

2006/ 052608 PCTI U S20651 039686 Xaa24 is P or R, Xaa27 is T or V; Xaa30 is
E. G K or N3hadsxTignda or T; and Xaa32 is F, P, or Y. [00160] In yet
anot her aspecta3lsiE p%ptp des for use in the invention conpri se an am no
acid sequence of formula (V): Xaal Xaa2 Xaa3 Xaa4 Xaa5 T Xaa7 XaaS Xaa9

XaaloO [00160] In yet another aspect, LHC peptides for use in the invention comprise an amino
acid sequence of formula (V): Xaal Xaa2 Xaa3 Xaa4 Xaa5 T Xaa7 Xaa8 Xaa9 Xaal0
Xaall L Xaal3 Xaal4 Xaal5 L Xaal7 Xaal8 Xaal9 Xaa20 Xaa2l Xaa22 P Xaa24 TN
Xaa27 G S Xaa30 Xaa31 Xaa32, (SEQ ID NO:66) wherein
Xaalis A, C,F, LK, S, or absent;

Xaa2isC,D, o1 S;

Xaaldis A,DorN;

Xaadis A,LorT;
XaaSisAorS;
Xaa7isCorK;

Xaa8is Aor'V;
Xaa9isLorT;

Xaal0is G, H, or Q;
Xaallis K, R, or hArg;
Xaal3isA,F,N,S,orT;
Xaaldis A,D,E,G, N, Q, orR;
Xaal5isA,E, F,L,S,orY;
Xaal7isH, S,orV;

Xaal8 is K, R, hArg, u (Cit), or n (Orn);
Xaal9isF,L,orS;
Xaa20isHor Q;

Xaa2l isTorN;
Xag22i8F,L, M, V,0rY;
Xaa24 isPorR;

Xaa27is T, or V;
Xaa30isE,G, K, orN;
Xaa3lis A, or T; and
Xaa32isF,P,orY.
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Xaal | L Xaal 3 Xaal 4 Xaal5 L Xaal 7 Xaal 8 Xaal9 Xaa20 Xaa2l Xaa22 P Xaa24 T N

Xaa27 G S Xaa30 Xaa3l Xaa32, (SEQ ID NO 66) wherein Xaal is A C F, |, K
S, or absent; Xaa2 is C, D, or S Xaa3 is A, Dor NN Xaad is A, L or T;
XaaS is Aor S Xaa7 isCorKi, Xaa& is Aor V; Xaa9 is Lor T; XaalOis G

H or Q “)&%{1"(’/&’2?‘% K, R or hArg; Xaal 3 is A F, N, PEI/U§00503968¢aa14 is A,
Db EE G N Q or R Xaal5is A E, F, L, S or Y, Xaal7is H S, or V,
Xaa 18 is K, R hArg, u (Gt), or n (On; Xaal9is F, L, or §; Xaa20is H
or @Q Xaa2l is Tor N Xaa22 is F, L, M V, or Y, Xaa24 is P or R Xaa27
is T, or Vj00idda3M a gendEal aggecikthe sequiiice ofdaraila (IH), AV).on (W), furied conxpris8? is F, P,
or Y. 47 0 raI aspect, the
sequence X?%g’r%%g%’%?% ])IB’CIH(’ :ljg)%%g)éeq}?(%%ﬁ? tmr{s%g%u%%%ﬁ%rﬂ ?’Znes’&% , 2, 3, 4, 5, 6,
7, 8, 9, 1Gsletibs, elbBgations amdioedenyatizhiianat Ingadaioémbndbsdnts; it samneice bhsert | ons,

e et ons, AR B0t LA LB R BHIOAJETLS, L1

am no aci dg3.ain opimsmﬂhodm&n@,?thamuenz@offbmnum(l‘fié)r G&'Drboﬁi)mpmes $ 6 sequence of
formula (11} I Q i d t we itions 22
and 23, | niigep peckbinaBhisbag SRR, SRS Bo R BB RS SRR AR {1 ONS

(I11), AV), or (V) comprises a sequence of Gln-Thr—Tyr between positions 22 and 23. In yet

other embodiments, the sequence of formula (IIT), (IV), or (V) comprises a sequence of Leu-
Gln-Thr-Tyr (SEQ ID NO:67) between positions 22 and 23. In another general aspect, the

" modifications of formula (IIT), IV), or (V) may be at the N-terminal end. In certain
embodiments, the N-terminal portion of formula (IIT), (IV), or (V) has an added octylglycine.
In other embodiments, the N-terminal portion of formula (TIT), (IV), or (V) has an added

isocap.

[00162] In yet another aspect, LHC peptides for use in the invention comprise an amino
acid sequence of formula (VI): Xaal Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 Xaal0
Xaall Xaal2 Xaal3 Xaal4 Xaal5 Xaal6 Xaal7 Xaal8 Xaal9 Xaa20 Xaa2l Xaa22 P
Xaa24 TN Xaa27 G S Xaa30 Xaa31 Xaa32 (SEQ ID NO:68) wherein
Xaalis A,C,D,F, K, T, or absent;
Xaa2is A, C, D, S, or absent;
Xaa3 is A, D, N, or absent;
Xaad is A, L, T, or absent;
Xaa5is AorS;
Xaab is A8, T,orVv;
Xaa7is A, C,or K;
Xaa8is A, L, M, or V;
Xaa%isLorT;
Xa2al0is G, H,or Q;
XaallisK, Q,orR;
Xaal2isL, W,orY;
Xaal3is A,N,Q,S,or T;
. Xaal4isA,D,E,G,K, N, Q, orR;
Xaal5is A,D,E,F,L, S, or'Y;
Xaal6isForL;
Xaal7isH, Q, S or V; .
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(RD, (1V), or (V) conprises a sequence of G n-Thr-Tyr between positions 22
and 23. In yet other enbodi nents, the sequence of forrmula (111), (I1V), or
(V) conprises a sequence of Leu- @n-Thr-Tyr (SEQ I D NGO 67) between

posi tions %?/(,gﬁﬁs I n anot her general aspect, the nogicfriusadsosssof
formula (111), (I'V), or (V) may be at the N-termnal end. In certain

enbodi nents, the N-termnal portion of forrmula (I111), (1V), or (V) has an
added octylglycine. In other enbodinents, the N-term nal portion of formula
(), ('V)’Xﬁ’Jlsﬁs\@:,o'Pﬁs an added isocap. [00162] In yet another aspect, LHC
peptides for use 1n thé invention conprise an amino acid sequence of

formul a (V) Xaadl8ad F, Xadr Xera®; Xaad Xaa5 Xaa6 Xaa7 XaaS Xaa9 Xaal 0 Xaal |

Xaal 2 Xaal 3 4 I , Xaal 7 Xaal 8 Xaal9 Xaa20 Xaa2l Xaa22 P Xaa24 T
N Xaa27 G S %“Zzééséggg"{?}%‘g (SEQ I D NO 68) wherein Xaal is A C, D, F, K

T, or absentXaa2XaaQ, T.erdhser, D, S, or absent; Xaa3 is A D, N, or absent;
Xaad is A LX 'l;,).olg absye_nt; Xaab is Aor S, Xaa6 is A S, T, or V; Xaa7 is
A C, or K “%a¥ |§‘% L, M or V, Xaa9 is Lor T, XaalOis G H, or Q
Xaal | is K X624&P&R;, Xaal2 is L, W or Y; Xaal3is A N Q S, or T,
Xaald is A, Q g ,PP \I/,< N, Q or R XaalSis A D E F, L, S orY,;

Xaal 6i sForL; S84 is7L Py 11, Q S or V, 48 WO 2006/ 052608 PCT/ US2005/ 039686
Xaal 8 is K, HealRisKaadN:is F, L, S, or absent; Xaa20 is H K, Q or absent;

Xaazl is Q }haﬂris l?)? ;nz;[nél
Kaa32 is F,Y, or absent.

[00163] Ina general aspect, the sequence of formula (VI) further comprises 1, 2, 3, 4, 5,
6,7,8,9, 10, 11, 12, or more modifications of substitutions, insertions, deletions, elongations
and/or derivatizations. In certain embodiments, the sequence of formula (IIT), (IV), (V) or

(VI) comprises a deletion at position 24.

[00164] Inyetanother aspect, LHC peptides for use in the invention comprise an amino
acid sequence comprising
a) a loop region comprising formula (II) Xaal; wherein Xaal comprises an amino sequence
of X Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Y (SEQ ID NO:69) wherein, |
Xaa?2 is any amino acid or absent;
Xaa3 is Ala, Gly, Ser, Asp or absent;
Xaa4 is Asn, Ala, Asp, Gly or absent;
Xaa5 is Ala, Leu, Thr, or Ser;
Kaab is Ala, Ser, or Thr; and
Xaa7 is Ala, Ser, Val, Hse, (S)-2-amio-3-hydroxy-methylbutanoic acid (Ahb),
(28,3R)-2-amino-3hydroxy-methylpentanoic acid (Ahp), d-Thr, Thr, or a derivative
thereof}
X and Y are amino acids capable of creating a bond and are independently selected
residues having side chains which can be chemically bonded to each other to form
an intramolecular linkage such as a disulfide bond; an amide bond; a cyclic lactam
formed by an alkyl acid and an alkyl amine; an alkyl amine or imine bridge formed
by condensing and reducing an alkyl aldehydes or alkyl halides and alkylamines;
and an alkyl, alkenyl, alkynyl, ether or thioether bond formed by connection of side

chains;
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Xaa22 is F, L, or Y; Xaa24 is Por R, Xaa27 is T or V, Xaa30 is E, Kor N
Xaa3l is Aor T, and Xaa32 is F,Y, or absent. [00163] Ina general aspect,

t he sequence of formula (VI) further conprises 1,2,3,4, 5, 6, 7, 8, 9, 10,
11, 12, re nmodi fications of substitutions, insertions, deletions,

el ongat i oﬁ‘s 200EP8Y derivatizations. In certain enbodi RERUS200E/AYSequence of
formula (I11l), (1V), (V) or (VI) conprises a deletion at position 24.
[00164] In yet another aspect, LHC peptides for use in the invention
conprise an am no acid sequence conprising a) a | oop region conprising
formul a (| b)anXdelix raghos tye h cotaglsingdimpreises: &hVemeO EeejudnZ@ Xapl5 X Xaa2 Xaa3

Xaad4 XaaS Y/ 1 -69) i ny amno acid or
absent ; ggﬁgijeség% Iééi(G’%%%’ ggamég%ﬂg%ge% g&él gl Asn, Ala, Asp, Gy
or absent; Xadteail®isMlmerAige, Thr, or Ser; Xaab |s Ala, Ser, or Thr; and

Xaa7 is Ala, Ser,,Val d 0Xy - net hyl but anoi ¢ aci d (AhDb),
(2S, 3R) - 2-am ng’g"?%bﬁ%x r%feqlﬁyﬁ)‘“%’r@gh&'s o ?(’Ahp) d-Thr, Thr, or a
derivative thexXsadsisGhearthe;y are am no aci ds capabl e of cr eat i ng a bond and
are independenﬁ%lfel ct ﬁ*d% resi dues having side chains which can be

chem cal ly bon 2WHh'Bther to form an intranol ecul ar | i nkage such as a
di sul fi de bond;Xane Bilydarh@ra hAze it hLws lyaEyhys@BGHOM)PY an al kyl acid and

an al kyl am ne; anmi ne or |m ne bridge formed by condensing and
reduci ng an al K5 5'%1 &@%}&@% or alkyl halides and al kyl am nes; and an al kyl,

al kenyl , al kyn)otaazekb&gozcﬂro,tahdoet her bond formed by connection of side

chai ns; 49 WO 1%%2608 PCTI L{X%(? S/ 039686 Db) an a helix region type |
conprising the ]el(ﬁﬁ ST SGmRESEs I agdi 1o gt Xaal5 L Xaal7 Xaal8 L QT
Xaa22 P Xa@2AC-TeNhinX tail &nPrikiby HOsdfipnce MagzEX 122 XKaB0 Haa3 KKya3D Xad9 3G

Xaa35 Xaa36 Xaa37 Xaa38 (SEQ ID NO:71), wherein
Xaa28 is Lys, Tyr, or absent;
Xaa29 is Ser, Pro, or absent;
Xaa30 is Ser, Pro, Arg, or absent;
Xaa31 is Thr, or absent;
Xaa32 is Asn or absent;
Xaa33 is Val, Thr, or absent;
Xaa35 is Ser, Gln
Xaa36 is Asn, Lys, or Gly;
Xaa37 is Thr, Phe, or Ala;
Xaa38 is Tyr, Phe, Pro, or absent;
with the proviso that when the loop region is from a calcitonin or calcitonin analog |
and the o helix region is from a calcitonin or calcitonin analog, the last position of

the C-terminal tail is not Pro, Hyp, Hse or derivatives of Hse.

[00165] In yet another aspect, LHC peptides for use in the invention comprise an amino
acid sequence comprising
a) a loop region comprising Xaal;
a) a loop region comprising the formula (1) Xaal; wherein Xaal comprises an amino
sequence of X Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Y (SEQ ID NO:72) wherein,

Xaa2 is any amino acid or absent;

Xaa3 is Ala, Gly, Ser, Asp or absent;

Xaad is Asn, Ala, Asp, Gly or absent;

Xaa$ is Ala, Leu, Thr, or Ser;
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Xaal | is Lys, Arg, On, hArg, Ct, hLys, or Lys(for); Xaal5 is du or Phe;
Xaal7 is His or Aitb; Xaal 8 is Lys, Arg, On, hArg, Gt, hLys,Lys(for),

Lys( PEG 500%; ~Xaa22 is Try or Leu; Xaa24 is Arg or Pro; and Xl is absent
or conpri sesC 124 ti onal amino acids; and c) a C ter RCHAIS24081089%%0npr i si ng
t he sequence Xaa28 Xaa29 Xaa30O Xaa3l Xaa32 Xaa33 G Xaa35 Xaa36 Xaa37 Xaa38
(SEQ ID NO 71), wherein Xaa28 is Lys, Tyr, or absent; Xaa29 is Ser, Pro, or
absent; Xaa30 is Ser, Pro, Arg, or absent; Xaa3l is Thr, or absent; Xaa32
i's Asn or absent Xaat¥aaB3Sdrsor\k; andthr, or absent; Xaa35 is Set, Qu Xaa36 is

Asn, Lys, or @ yXaa%Qﬁ?JSé-rSVéﬂﬁv\ﬁ,e%ﬂ)? ﬁgﬁfd.ﬁlr?‘frmﬁ%%%ﬁ%%ﬁ Ereoil,: he, Pro, or

absent; with the provisd tha |"oop” region 1s froma’cal citonin or
cal ci toni n anal o¥ andidird hmen@adids|chpeblead toatings bondmdarciadapetdemiyseletedal ci t oni n

anal og, the | ast sition he C-termnal tail |s.not Pr Hse or
derivatives of Efegl g‘f“%’%@‘ﬁ%{e “lh%ﬂg‘é’ﬁ“@ﬁ%‘t é;ﬁenéléaglgcbto %léeﬂﬁ?céaﬁgﬁﬁ?ﬂgg or use in
t he i nventi on coapinirseclanlaalnkage sval kch dadfitervond; @o apidedbmly a gjclialdcaop r egi on

Compr 15119, X2l el 0|25 90 SR o8 B8 SAM b Yol Y0t oL
I D NG 72) wher ei by cokdading snduriucigian alkgdldthgdes abslkyl halidexXaailliylmihes, Gy, Ser,
LA ST 7 L T T
and chains;
b) an a helix region type I comprising the sequence X1 Xaa8 Xaa9 Xaal0 R Xaal2 Xaal3
Xaald Xaal5 Xaal6 Xaal7 Xaal8 Xaal9 Xaa20 Xaa21 Xaa22 P Xaa24 TN T X1 (SEQ
ID NO:73) wherein
XaaB is Ala or Val;
Xaa9 is Thr, Met or Leu;
Xaal0 is Gln, Gly, His;
Xaal2 is Leuy, or Thr;
Xaal3 is Ala, Thr, Asn, Phe, Tyr, Ser, or Thr;
Xaal4 is Asn, Arg, Ala, Asp, Glu, Gln, Thr, or Gly;
Xaal5 is Phe, Leu, Ser, Glu, Ala, Asp, or Tyr;
Xaal6 is Leu or Asp;
Xaal7 is Val, His, Ser, Phe, or Aib;
Xaal8 is His, Arg, Lys, Om, hArg, Cit, hLys, Lys(for), or Lys(PEG5000);
Xaal9 is Leu, Ser or Phe;
Xaa20 is Gln or His;
Xaa21 is Thr or Asn;
Xaa22 is Tyr, Val, Phe, Leu or Met;
Xaa24 is Arg or Pro; and
X1 1is absent or comprises 1-4 additional amino acids; and
¢) a C-terminal tail comprising the sequence Xaa28 Xaa29 Xaa30 Xaa31 Xaa32 Xaa33 G
Xaa35 Xaa36 Xaa37 Xaa38 (SEQ ID NO:74), wherein
Xaa28 is Lys, Tyr, or absent;
Xaa29‘is Ser, Pro, or absent;
Xaa30 is Ser, Pro, Arg, or absent;

Xaa31 is Thr, or absent;
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Xaa7 is Ala, Ser, Val, Hse, Ahb, Ahp, d-Thr, Thr, or a derivative thereof,
and Y are am no acids capable of creating a bond and are independently

sel ected. residues having side chains which can be chemically bonded to
each other to form an intranol ecal ar |inkage such as 'ﬂb§%h%ﬁﬂﬁmbond; an
am de bon¥O 0¥ | actam fornmed by an al kyl acid and an al Kyl anine; an
al kyl amne or imne bridge fornmed by condensing and reducing an al kyl

al dehydes or al kyl halides and al kyl am nes; and an al kyl, al kenyl, al kynyl,
ether or thioether hond fornmed by connection of side chains; b) an a helix
region type || &8%3rif 4§ t8@tsequence XI Xaa8 Xaa9 XaalO R Xaal 2 Xaal3
Xaal 4 Xaal 5 Xaalk@afaalfl Haaddnapl 9 Xaa20 Xaa2l Xaa22 P Xaa24 TNT Xi ( SEQ

X

I D NO 73) wherein Xaa8 is Ala or Val; Xaa9 is Thr, Met or Lou; XaalO is
An, Ay, Hs; X&A125#sor @y, or Thr; Xaal 3 is Ala, Thr, Asn, Phe, Tyr, Set,
or Thr, Xaal4 ixg,®W30AMGs, of 6By Asp, Qu, dn, Thr, or Ay; Xaal5 is Phe,
Len, Set, Qu, Ala, Asp, or Tyr; Xaal6 is Lou or Asp; Xaal7 is Val, His,
Ser, Phe, or Ai Bea3{dals, Pl pidla; Arg, Lys, On hArg, Gt, hLys, Lys(for), or
Lys( PEG5000) ; | u Phe; Xaa20is @ n or H's; Xaa2l is Thr
or Asn; Xaa22 i§%%§§?T%€ﬁ%¥%ﬁ§%&fﬁﬁtor Met; Xaa24 is Arg or Pro; and Xl is

absent or JdOMWS6] sdw still apoharidspics AHIC pentides faabaia thednvpntin incldlet er i nal t ai |
conprising & nﬁﬁ@ygncgxﬁggggyﬁg@%bEﬁﬁg%%;ﬁ@@%ﬁggggg2 Xaa33 G Xaa35 Xaa36
Xaa37 Xaa3gstPENbH)NOKHIraTORESRISOEK IRTNYEsNTYr, or absent; Xaa29 is
Set, Pro, QBE@IISROY7) X@ASATUSLSRISQEEHRLQAYRPTINIGSEbEent; Xaa3l is 1lr,
absent; 51 (SEQIDNO:78) KCNTATCVLGRLSQELHRLQTYPRINVGSNTY

or

(SEQ ID NO:79)
(SEQ ID NO:80)
(SEQ ID NO:81)
(SEQ ID NO:82)
(SEQ ID NO:83)
(SEQ ID NO:84)
(SEQ ID NO:85)
(SEQ ID NO:86)
(SEQ ID NO:87)
(SEQ ID NO:88)
(SEQ ID NO:89)
(SEQ ID NO:90)
- (SEQ ID NO:91)
(SEQ ID NO:92)
(SEQ ID NO:92)

KCNTATCVLGRLSQELHRLQTLPPTNVGSNTY
KCNTATCVLGRLANFLHRLQTYPRTNTGSNTY
ACNTATCVLGRLSQELHRLQTYPRTNTGSNTY
KCNAATCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTAACVLGRLSQELHRLQTYPRTNTGSNTY
CANLSTCVLGRLSQELHRLQTYPRINTGSNTY
isocaproyl-STAVLGRLSQELHRLQTYPRINTGSNTY
CSNASTCVLGRLSQELHRLQTYPRTNTGSNTY
CSNLATCVLGRLSQELHRLQTYPRTNTGSNTY
CSNLSACVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCYLGRLSQELHKLQTYPRTNTGSNTY
KCNTATCVLGRLSQELHRLQTYPRTNTGSGTP
CSALSTCVLGRLSQELHRLQTYPRTNTGSNTY
Ac~(Agy)SNLST(Agy) VLGRLSQELHRLQTYPRTNTGSNTY
Ac-K(Agy)NTAT(Agy)VLGRLSQELHRLQTYPRTNTGSNTY

(SEQ ID NO:93) Isocaproyl-STAVL(Ab)RLSQELRLQTYPRINTGSGTP

(SEQ ID NO:94) Isocaproyl-STAVLG[K(For)]LSQELH[K (For)]LQTYPRTNTGSGTP

(SEQ ID NO:95) Isocaproyl-STAVL(Aib)[K(For)JLSQEL(Aib)[K(For)ILQTYPRTNTGSNTY
(SEQ ID NO:96) Isocaproyl-STAVL(Ab)[K(For)]LSQEL(Aib)[K(For)[LQTYPRTNVGSNTY

(SEQ ID NO:97)
(SEQ ID NO:98)
(SEQ ID NO:99)
(SEQ ID NO:100)
(SEQ ID NO:101)
(SEQ ID NO:102)
(SEQ ID NO:103)
(SEQ ID NO:104)
(SEQ ID NO:105)
(SEQ ID NO:106)
(SEQ IDNO:107)
(SEQ ID NO:108)
(SEQ ID NO:109)
(SEQ ID NO:110)
(SEQ ID NO:111)
(SEQ ID NO:112)
(SEQ ID NO:113)
(SEQ ID NO:114)
(SEQ ID NO:115)
(SEQ ID NO:116)
(SEQ ID NO:117)

KCNTATCLLQQLQKLLQKLKQYPRTNTGSNTY
KCNTASCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTAVCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCVLGRLSQELHRYPRTNTGSNTY
KCNTATCVLGK(For)LSQELHK (For)LQTYPRTNTGSNTY
KCNTA(d-Thr)CVLGRLSQELHRLQTYPRTNTGSNTY
KCNTA(dAh)CVLGRLSQELHRLQTYPRTNTGSNTY
Ac-ACNTATCVLGRLSQELHE(PEG5000)LQTYPRTNTGSNTY
KCNTATCVLGRLSQELHRLQTLQTYPRTNTGSNTY
KCNTATCVLGRLSQELHRLQTLLQTYPRTNTGSNTY
KCNTATCVLGKLSQBELHKLQTYPRTNTGSNTY
KCNTSTCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCATQRLSQELHRLQTYPRTNTGSNTY
KCNTATCATQRLSQELHRLQTYPRTNVGSNTY
KCNTSTCATQRLANELVRLQTYPRTNVGSNTY
KCNTA(Hse)CVLGRLSQELHRLQTYPRTNTGSNTY
KCNTA(Ahb)CVLGRLSQELHRLQTYPRTNTGSNTY
KCNTA(Ahp)CVLGRLSQELHRLQTYPRTNTGSNTY
KCNTAT(OPO;H,)CVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCVLG(Om)LSQELH(Om)LQTYPRTNTGSNTY
KCNTATCVLG(Cit)LSQELH(Cit) LQTYPRTNTGSNTY
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WO 2006/ 052608 PCT1US2005/ 039686 Xaa32 is Asn,
Xaa35 is Ser,
or Ala; Xaa38 is Tyr,

Thr,
Thr,

or abse
Phe,

nt;

or G n Xaa36 is Asn,
The, Pro, or absent.

anot her asﬁdbﬂmwtﬂﬂ%peptldes for use in the invention i

NO 75) KCNTATCVLA CLSQELHRLQTYPRTNTGSNTY (SEQ | D NO 76)

KCNTATCVLGRLSQELHRLQTLPRTNTGSNTY (SEQ | D NO 77)
KCNTATCVLCGRLSQELHRLQTYPPTNTGSNTY (SEQ |1 D NO 78)

KCNTATCVLGRL
KCNTATCVLGRL
KCNTATCVLGRL
ACNTATCVLGRL

KCNAATCVLGRL,

CANLSTCVLGRL
i socapr oyl -

or absent;
Lys

or

Xaa33 is Val,
Xaa37 is

ﬁé?@%g%ﬁm@éEQ D

PRI Y PRINVESIC o8B0 LS QENGh FOK)LQTY PRTNTGSNTY
IPRC EP#TNV@S!XP@K T GRIGAEBHRLQTYPRINTGSNTY
. LHRLQTVPRTNTGSNTY
& 55% PRIJPES pesih F;E: (1?§ NTGSNTY
‘ 0 33 B HREO TP TGSNTY
R “W TRNLG T PR TATGSNTY
RN ATV GRL PUPGSNTY
% LEQ @ G B PN TGSNTY(9Anc)
R TGy ~octylglycine)
(e u ke ; 3 ARLQTYPRTNTGSNTY
SRt G(HoRBRILEOENIPhHR)LQTYPRTNTGSNTY

CSNL SAWmewmmmemﬁmﬂmqmmmmw

KCNTATCVL GRL S{HELIBRICEIBYP RRON BNV GRLSER.H(OORNQT YRR TNTGSNTY
KCNTATCVLGRL mmmmwmmemmﬂcmmmmmm
= LHRL

| socapr oyl -
| socapr oyl -
| socapr oyl -
NO: 96) Isoca
1D NO 97) K
KCNTASCVLGRL

4

[ -") ‘.

16X o
RAIY
KCNTAVCVL GRL &3 BRGIRY PRECN GEMI. GRLADFLHRLQTYPRTNTGSNTY

(SEQ ID NO:143)

~ (SEQ ID NO:144)

(SEQ ID NO:145)
(SEQ ID NO:146)
(SEQ ID NO:147)
(SEQ ID NO:148)
{SEQ ID NO:149)
(SEQ ID NO:150)
(SEQ ID NO:151)
(SEQ ID NO:152)
(SEQ ID NO:153)
(SEQ ID NO:154)
(SEQ ID NO:155)
(SEQ ID NO:156)
(SEQ ID NO:157)
(SEQ ID NO:158)
(SEQ ID NO:159)
(SEQ ID NO:160)
(SEQ ID NO:161)
(SEQ ID NO:162)
(SEQ ID NO:163)
(SEQ ID NO:164)
(SEQ ID NO:165)
(SEQ ID NO:166)
(SEQ ID NO:167)
(SEQ ID NO:168)
(SEQ ID NO:169)
(SEQ ID NO:170)
(SEQ ID NO:171)

TGSNTY

CNTATCVLGRLSQELHRLQTYPRTNTGSNT
KCNTATCVLGRLSQELHRLQNFVPRINTGSNTY
KCNTATCVLGRLSQELHRLQTYPRTNTGSETF
ACDTATCVLGRLSQELHRLQTYPRINTGSNTY
KCNTATCVLGRLSQELHRLQTYPRTNTGSKAF
KCDTATCVTHRLAGLLSRSQTYPRTNTGSNTY
KCNTATCVLGRLADALHRLQTYPRTNTGSNTY
KCNTATCVLGRLAAFLHRLQTYPRTNTGSNTY
SCNTATCVLGRLADFLHRLQTYPRTNTGSNTY
KONTATCVLGRLSQELHRLQTMPRTNTGSNTY
KCNTATCVLGRLSQELHRLQTVPRTNTGSNTY
KCNTATCVLGRLNEYLHRLQTYPRTNTGSNTY
SCNTATCVLGRLSQELHRLQTYPRINTGSNTY
KCNTATCVLGRLTEFLHRLQTYPRINTGSNTY
KCNTATCVLGRLAEFLHRLQTYPRTNTGSNTY
KCNTATCVLGRLTDYLHRLQTYPRINTGSNTY
KCNTATCVLGRLAQFLHRLQTYPRINTGSNTY
KCNTATCVLGRLADFLHRFQTEPRTNTGSNTY
KCNTATCVLGRLADFLHRFHTFPRTNTGSNTY
KCNTATCVLGRLADFLHRFQTFPRTNTGSGTP
CNTATCYLGRLADFLHRLQTYPRINTGSNTY
KCDTATCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCVLGRLFDFLHRLQTYPRTNTGSNTY
KCNTATCVLGRLAAALHRLQTYPRINTGSNTY
TCDTATCYLGRLSQELHRLQTYPRTNTGSNTY
CSNLSTCATQRLANELVRLQTYPRTNVGSNTY
KCNTATCATQRLANELVRLQTYPRTNVGSNTY
CSNLSTCVLGRLSQELHRLQTYPRTNTGSNTY
KCNTATCVLGRLSQELHRLQTYPRTNTGSNTY
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(SEQ DNO 100) KCNTATCVLGRLSQELHRYPRTNTGSNTY ( SEQ |1 DNO: 101)
KCNTATCVLGK( Por ) LSQELHI C( For ) LQTYPRTNTGSNTY (SEQ I D NO 102)

KCNTA( d- ThpCVLGRLSQELHRLQTYPRTNTGSNTY  ( SEQ | DNG: 103)

KCNTA( dAh)\la6anteSie- HRLQTYPRTNTGSNTY (SEQ | D NO 104)  pCT/us2005/039686
Ac- ACNTATCVLORLSQELHK( PEGSQ00) LQTYPRTNTGSNTY (SEQ | D NO 105)
KCNTATCVLGRLSQELI - | RLQTLQTYPRTNTGSNTY ( SEQ | DNO 106)
KCNTATCVLGRLSQELFI RLQTLLQTYPRTNTGSNTY ( SEQ | DI NTG 107)

ﬁ%’gﬁgk %{fﬁ% E%%gg%%%&pi & E«%@d%sé gﬁﬁle invention include biologically
KCNT ATCATQ?L@@EM@B\@WS P SER B@N@Céﬂmm’e fragments may comprise

E%é¥$¥&%i%k€%?%ﬁw %E{‘P_Yr\f{) (lgé%qil g}%&%ﬁ %rsore amino acids. In certain

 KCNTA( Hs e) CuhiGRESOE, HREGRYRET NIESNTYof JESHD INOs:AS0: 171 8)mprise at least 1,2, 3,

&%ﬁg ﬁﬂgg %ﬁﬁ%r E}g@%ggg%%% %%E%b%] L %ré%rtions deletions, and/or

KCNTAT ( OP0 3 6{2)vetida Girls ST MR QBRI GBNitho a(cm@_;uemsmsm@m NOs:75 to 171

| CONTATOVLCPEP B P PR 01 o Fpke i YD D gons

PCT1US2005 1&3@‘&8@ de{eBbA), drid/aN@erivaifyions. In still another aspect of the invention,

oty ol TR AP A et R M NT RGeS PRt 3 amive

N- 3, 6- di oxanudd sqoatke BT NI GBhEENt id¢rBEQs HBediEnelidy)

KONTATOVGRUT0E 8, GLYERTVECON | Y SEQR RS A42L st ). 1

KDNTATKVL CRIn$ddHb CHCHRISTEBE GaBhiltY dedchb<d, biNEFeeade) to biologically active fragments -

A O S R PSSR ARl sy,

KI_CNTATCVL GRSl (PRI N GRbT: i RéL( mogggh_}qugbxy%umméé{%am% gz(z)m
KCK&X%?/[QM?@?&%%%&D%%M&%E& DNO. 129))
VAT O R ——

KCNTATCVL G?tof‘u@ibbi(rﬁmvhﬁl' iy REEDGONT irectly mte1actmg or binding with one or more

receptors, mimics an action of amylin. Accordingly, compounds of the invention may act as

an agonist for at least one biological effect of calcitonin, amylin, CGRP, or any combination

of the three herein disclosed or bind to at least one of the receptors of amylin, calcitonin, or

CGRP. Conversely, amylin antagonists by directly or indirectly interacting or binding with
~one or more receptors, suppresses an action of amylin. Such interactions or binding events

include those that affect ghrelin levels.

[00169] - Amylin antagonists contemplated in the use of the invention include AC66
(sCT[8-32]) (SEQ ID NO:172) and derivatives such as AC187 (Ac 30Asn, 32Tyr~sCT[8-
32]) (SEQ ID NO:173) a 25 amino acid peptide fragment of salmon calcitonin, developed as
a selective amylin receptor antagonist over CGRP receptors. Other useful antagonists
include antagonists described in U.S. Patent Nos. 5,625,032 and 5,580,953, which are
incorporated herein by reference. Such antagonist compounds include those comprising
formula (VII): X-RI-Thr-Gln-RZ-Leu-Ala»Asn—R?;-Leu-Val-Arg-Leu-Gln—Thr—Tyr-Pro-
Arg-Thr-Asn-Val-Gly-R4-Asn-Thr-Tyr-NH2 (SEQ ID NO:174)

wherein

R1 1is Ala or a bond;
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(SEQ ID NO 132) | CNTATCVLGRLSQELHRLQTYPRTNTGSNTY ( SEQ | DNO. 133)

1- Cct yl gl yci ne- CNTATCVLGRLSQELHRLQTYPRTNTGSNTY  ( SEQ | DNO. 134)

| socapr oyl - ONTATCVLGRLSQELHRLQTYPRTNTGSNTY ~ (SEQ IDNOL135) 0 o
KCNTATCVL GV 2006/08Z88 HRL QTYPRTNTGSNTY ( SEQ | D NO: 136) /US2005/039686
K. CNTATCVL GRLSQELHRLQTYPRTNTGSNTY( 4ABU) (SEQ | D NO. 137)
| socapr oyl - KCNTATCVLGRLSQELHRLQTYPRTNTGSNTY( 4ABU)  ( SEQ DNO: 138)
KCNTSTCATQRLANEL VRLQTYPRTNVGSEAF ( SEQ | DNO: 139)

KCNTATCVL GRIESAEAHRIGIN Y95 MVGSEAR;  ( SEQ | D NO. 140)

KCNTATCVL Y (SEQ DNO 141)

KCNTATCVTHRL EE%EEF%F%W ¥ (SEQ | DNO: 142)

KCNTATCVL GRIBADFAMRIGRYPRTNTGSNTY  ( SEQ | DNO. 143)
CI\ITATCVLG?L%%[EE@E%\&% (SEQ I'D NO 144)

KCNTATCVLGRL Y (SEQ I D NO 145)
xgﬁ¥gt$hﬁbﬂg%§%% b?zé%%l tgd iof—%%@lated at the N-terminus and

KCNTATCVL GRS O 4Rd @7 WEIRFINTGSIKiNFEns of Be@d®uNCEdaa)es of amylin antagonists

ﬁ%ﬁ$8{[&|— ﬁ%@%@%@l@% (gn & &éb’%)a Asn Glu Leu Val Arg Leu

KCNTAT CVL GRIGAARF hiHRtr GFor REETIT GSNY A Gl SEQ.stnD‘hWﬂ(SEQ ID NO:175), Ala Thr GInGIn

Eg\\ITrr gg t %%@LW %@%‘%u Gé’é@%fésﬁﬁ'\%é 3% Asn Val Gly Ser Asn Thr Tyr

KCNTATCVL CRUSEIE LD MR): OFY,PHE NIRGENTY ) LS AsDGNCTL.ai5vEl Arg Leu Gin Thr Tyr Pro

KONTATCVL gﬁéﬁ&% RN T,%,@SQ NG 2% JAla Thr Gln Arg Leu Ala Asn

KCNTATCVL CRIGIEERHRRIQEY PIRT INEESNTYr Pro 3EgThiA MY 2l &F) Ser Asn Thr Tyr (SEQ ID

T SIS SN L2 1B JRALT) oo

ﬁgwrrggt G?WY&ZM@MBEQ IQ:SEQ DN )13111 Gln Leu Ala Asn Glu Leu
Kcr\rrAchl_gLL‘A @%‘Eﬂgﬁ‘% “@é%vjﬁﬁﬁgg%%r)m Tyr (SEQ ID NO:180).

CNTATOV G AP R SRHAS R GRS P gl e ko i the art

K. CDTATCVL CHixSfiplatyRicEMRRTMh IS NEV ass{ySER tdsBngN@nyl fiSponists or antagonists are
KCNTATCVL GQLde::scnlﬁl_ﬂﬁ%re lg;ramNilc;s p’z;gc_lculaﬂy Example 4 herein, and in U.S. Patent Nos.

5,264,372 and 5,686,411, which are inicorporated herein by reference.

[00172]  Activity as amylin agonists and/or analogs can be conﬁnned and quantified by
performing various screening assays, including the nucleus accumbens receptor binding
assay, followed by the soleus muscle assay, a gastric emptying assay, or bj the ability to

induce hypocalcemia or reduce postprandial hyperglycemia in mammals.

[00173] The receptor binding assay, a competition assay that measures the ability of
compounds to bind specifically to membrane-bound amylin receptors, is described in U.S.
Pat. Nos. 5,264,372 and 5,686,411, the disclosures of which are incorporated herein by
reference. A preferved source of the membrane preparations used in the assay is the basal
forebrain which comprises membranes from the nucleus accumbens and surrounding
regions. Compounds being assayed compete for binding to these receptor preparations with
1251 Bolton Hunter rat amylin. Competition curves, wherein the amount bound (B) is
plotted as a function of the log of the concentration of ligand, are analyzed by computer
using analyses by nonlinear regression to a 4-parameter logistic equation (INPLOT

program; GraphPad Software, San Diego, Calif.) or the ALLFIT program of DeLean et al.

55



(SEQ I DNO:. 166) KCNTATCVLGRLAAALI | RLQTYPRTNTGSNTY (SEQ I D NO 167)
TCDTATCVLGRLSQELHRLQTYPRTNTGSNTY ( SEQ D NO. 168)
CSNLSTCATQRLANELVRLQTYPRTNVGSNTY (SEQ | D NO 169)
KCNTATCATQRlAhlel o< hle®T YPRTNVGSNTY - (SEQ 1D NG 170) PCT/US2005/039686
CSNLSTCVLGRLSQELHRLQTYPRTNTGSNTY (SEQ I D NG 171)
KCNTATCVLCGRLSQELHRLQTYPRTNTGSNTY 53 WD 2006/ 052608 PCTI US2005/ 039686
[00167] In still another aspect, LHC peptides for use in the invention

i nclude bio ically . ' [ EQ. 1 D VAN ...Biologically
active frag ‘Qﬁ@?%%ﬂ%%b@ege@gﬁggm%@%ﬁ sl%unﬁon'\!%}?éb%&)aég&)‘ﬁm% 9, 10,
11, 12, 13, Bdkerd 30022001302 ami no acids. In certain enbodiments, the amno
acid sequences of SEQ ID NGs: 75 to 171 conprise at least 1, 2, 3, 4, 5, 6,

7, 8, 9, 10[08n74T0r Assapctifbiotefidabmsivistamytin sgohistsiahalb gsin the sblasantstions,

del etions, and/or .derjvatizatians. ln.other enbodi t amno acid
sequences oPla)SAE@"’Ir%nR&‘?S’% pfeglofgiﬁesﬁrékfg o 10%6‘51'5@%3?‘%; a%égj,%mhe, 5 6, 7, 8,
3, or 10 noelis‘:dméﬁBiS,(IDtﬁ)p.&tlwbl. agﬁ@ubsd i?vhutAcO?lS}cihUiS’ﬂseﬂVﬁaOﬂBSﬁ),dﬁblﬁt}i on;, a?d/ﬁr
erivatizations. In still another aspect of the j.nventjion, conpounds of the
i nvention i WEY%O‘FFF%%“WWYE’Q aResSe tgfszpeaggl,ngéleﬁ m}lé‘gl,uo’éﬁ% m%@-s@pm)ét?hl% ani no
SCi d Sequgng@cdgéﬁgg&lmepﬁs.t m_b@iﬁﬂaﬁéxeﬁﬁ_@fyl l%thmrl' ch(?j&ls Eﬂgﬁb?x\i}lsclﬁ’eﬁiﬁﬁl\ﬁ_tlépgaem ity is
et erm ne Sj S .h the Ali r).,odul e in' Vector
(P 11 ogenorat el o Wit iE. i aR HoRSHeC Batoh BERRHBIS | dont i
’Sescr i Ib_edEjl @tﬁacﬁ:ﬁérﬁ[o@é&ﬂfﬁs@tﬁgcﬁbﬂg\i{ﬁsﬂg&ﬁfaﬁ% btéﬁn&db&@ﬂ@{ﬁrfenm@ieaﬂ@ﬁhf i g ations
e applied to eac 1 ndi vi du . For anpl e, each enbodi nent
descri bed, F‘?%‘H%%—g ,m?%@ﬁﬁl%f ﬁmﬁ?onaﬁe%@# rdWiW‘g%gr%éﬁﬂ}YﬁE%Pém‘?‘ SEQ ID
NO 75, 76, Z%thadBsulphénic 84i€, pH D4, 2h@S 3MM BYr@ite. OflashELe kdAidi@Bd ¢ds0A168] | n
general , anylin agonists or _anylin aggegl ft a?\%}aogs_are recogni zed as
referring FRRUEUHBEIRALOAT ER2 Mgye ghe BEt (Vo Aleripireebation phReleg 14 ng or
Ri ndi 39 W: t hisxnedien fdgeo ﬁlfin ﬁtﬁaapmh%sc_imﬁﬁg ﬁsteﬁ&tﬂgmeilﬁf&cleé stﬂmaldt “]; | east
ccordi ngly, conpounds_of the inventign nmay act as an agaonis or at |eas
one bi ol ogi EasteEed Iasmily viely copeiming ,en‘é‘fﬂ/PF‘%‘,‘m@@tPW"% Bt i on  of
the three hesey gmcaées(o.lsthé@%d Ristich (160 @b/mll)e aht RS a&fseaézﬁnﬂ%:%eéearf& of
anylin, calcitonin, or P. Conv%‘rsel y, anylin antagonists by directly or
indirectly PhigRhEY PRGN &1 -Poncrirg: W i eadofdocincubation Reed BUSFISS S uppr esses an
action of apwtitdbnd Rhdly rBieREREHONS Pe BhRBHAIn SYRALS in B Glckth@od hose t hat
affect ghrelin levels. [00169] Ar%l in antagonists contenplated in the use of
the invent i B¥ditmcrybrdofrpied sreepraotgmpiyicaligpagl {(hl flehrpose ingampordies Pat i ves such
as ACIB7 ( Agiya0s thoisted Al bilagotil il BHOA Ly bl Rhurth g2 oS o
peptide fragnent of sal non cal m%_or_u n, devel ofped as . .
msulin-stimulated glycogen synthesis in the presence of 100 nM rat amylin and an amylin

antagonist.

[00175] Methods of measuring the rate of gastric emptying are disclosed in, for example,
Young et al. In a phenol red method, conscious rats receive by gavage an acoloric gel
containing methyl cellulose and a phenol red indicator. Twenty minutes after gavage,
animals are anesthetized using halothane, the stomach exposed and clamped at the pyloric
and lower esophageal sphincters, removed and opened into an alkaline solution. Stomach
content may be derived from the intensity of the phenol red in the alkaline solution,
measured by absorbance at a wavelength of 560 nm. In a tritiated glucose method,
conscious rats are gavaged with tritiated glucose in water. The rats are gently restrained by
the tail, the tip of which is anesthetized using lidocaine. Tritium in the plasma separated
from tail blood is collected at various timepoints and detected in a beta counter. Test

compounds are normally administered about one minute before gavage.
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a selective anylin receptor antagoni st over CGRP receptors. O her useful

ant agoni sts include antagonists described in U S. Patent Nos. 5,625,032 and
5,580,953, which are incorporated herein by reference. Such antagoni st
conmpounds i WMePUESbse comprising formula (VI1): PCT/US2005/039686

X-R -Thr - @ n- R2- Leu- Al a- Asn- R3- Leu- Val - Arg- Leu-Qd n-Thr - Tyr - Pro-
Arg-Thr-Asn-Val -d y-R4- Asn-Thr-Tyr-NH2 (SEQ I D NO 174) wherein R is Ala or
a bond; 54 WD 2006/ 052608 PCT1U$20051039686 R2 is Arg, G n, Lys, Asn or
Lou; R3 is G0A]176@ vAmpim aghss aod ailkpenist dedpbmdiinay ehitBerctivignid th recspthy dr ogen or
an acetyl gr . Ayl | t agoni. st | at [
non- acet yl at @1@3&1&% Z{S?ﬁ%gzﬁ%%%et05@%10#&%8%%&&&%&?r]ii? Eagﬁérg?%gabgégé\%%% agcgltgﬁl‘lMaaéldf orns of
t he nol ecul emofepaifipildslesfthampbutrs0 aht. dg drissltss musnle lassddy amiplit agonst not | i m ted

to, acetyl-Ala Thu Grt. Ar ou. Al a n G uy,Loy Val ou d hr Tyr Pro
Ay Thr hon SO Mo spAes h e abiesgihen Shopl TR 1 Migpells &, Yo
Ala Asn G n {hesoldda mubilgaskaNartdlih ahtonlsty mBr MokIQs Thiled\dn tadrdddoy leSatharAsn Thr
Tyr (SEQ ID.,NQ. 176)., Ala Thr. Gn.lLou Leu Ala Asn Gn Lea Val Arg Len Gn
The Ty Pro ORI B ieroGa IS SR e A e B Rt e T

G n Arg Lou BbDg vAlaésion td diddr eNledsahanADg plmdt. Shiagobint coyfoufsowodldkshd@ie Asn Val
@y Ser Asn %ur T%}’r’eo(?SE(? Ig 178{)6, Ala. Thr G n Len Leu Ala Asn G u Lei
Val Arg Leu BfitoF Destippiiechindhergastnc guplygpsseyy Ser Aso. Thr Tyr (SEQ ID
NO 179), Ala T in Gn Leu Al ti.Jdu Leu Vgl Arg Len dn Thr Tyr Pro
Ao T AonO0RH G Cusromet s RodR ekl Rep B SRR\t hods of
testing corrpimr:emachn ﬁl@j(fjb@ryﬂam t?ﬁg stahdayd @ﬁ@-pkaaf)mtiﬁmsmhesiﬁmhniqua@ﬁpI ary
screeni ng nmet hpds, and assays for testin i.n .agopi sts. or.antagoni sts are
described | P REVESEA P RRed frAri R JoRaan SR B 4 AR S T U, S, Pat ent
Nos. 5, 264, Bdhiubs] ade 68 Larbdrhoyl PhoitdeRd @mholabid @h DA AhifsladiitRiied ythe ef er ence.
[00172] Activity as anylin agonists and/or anal ogs can be confirned and

quantified b§FOVEEPERIdAThR g fo8p areseynied it gmdeupgratureing inerf sofrenhuchitc! eus

accunbens 1 eggRmgkoRhRAHe NG mATRRYrolidiftinb GVWBEhP¥nd MR ridlnahiSpriiaG!g assay, a
gastric enptyi ng@?ssay, or by 'the ability to .induce hypqcal cem a or reduce

post pr andi al cwykrgrageifcagh a8 digycloheryiopdodimgde and L -bydeoxybspgstieledn B8 ng assay, a
ot L oF I ¢
conpet i tion Ay Jrh@hse THASY 'ags%g%aﬁietﬂﬁkllningy TR a-ﬁ&%ﬁ%?ﬂﬁot%%&@ ?Itan%lss

specifically to nenbrane-boun n"receptors, Is descri _
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 preferred
herein. Other methods of synthesizing or expressing amylin and amylin agonists and

purifying them are known to the skilled artisan.

[00178] Anti-obesity agents for use in the present invention also include exendin peptide
hormones and exendin agonists. Native exendin peptide hormones are known in art, as are
functional peptide analogs and derivatives. Certain native peptides, peptide analogs and
derivatives are described herein, however it should be recognized that any known exendin
peptides that exhibit hormonal activity known in the art may be used in conjunction with the
present invention. Exemplary exendin peptides include exendin-3 (His Ser Asp Gly Thr
Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu
Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID NO:181)) and exendin-4
(His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID
NO:182)).
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Pat. Nos. 5,264,372 and 5, 686,411, the disclosures of which are incorporated
herein by reference. A preferred source of the nenbrane preparations used
in the assay is the basal forebrain which conprises nenbranes fromthe

nucl eus aGgyBRRASEHND surrounding regions. Conpounds g,g‘y(@gi conpet e
for binding to these receptor preparations with 1251 Bo ton unt er rat

anylin. Conpetition curves, wherein the anount bound (B) is plotted as a
function of the | og of the concentration of |igand, are anal yzed by conputer

I ' t
(neLor praarahy APk R P b L P e A R, PRIT O

progr am of dbajue@tmnemhahe prEsSnt\iWeﬁlﬁl@xB/Iﬁ)&%&ﬁiﬂ)oﬁlﬁ‘iEﬁﬂ,ﬁB @%ﬂﬁ?@ﬁ%ﬁ an{lédsL FI T,

i wd,
Bi Ochei n. 1BFA305904 5 0Bt 11 bEAUE b b gy LR PROEy 5Py | 1 n

agoni sts/a nmhmgﬁnemm théiexesdih pesidoumitdge are muﬂn@ofpeecfeptnmhicms naﬁgre preadinous| y
descri bed net

t 3 t | .
(1088) Pr ochebigs F s i oegticity Bncigt Draghins9mie s AR SnReptit “Bgont ot
af:t ivity rraanatﬁgs msﬂ@cﬁﬁﬁl gmhyoreaﬁmuny a@ufrﬁug amiioiabidé are Bln?fngﬂeﬂsuie]l)lﬁeeﬂtl nul ?t ed
cogen s eslI.,s n I n exe cl udes SOl eu SCcl e
S YT oo el amiba S5 AcRBuREEE G Sl et andl e i B A Y

muscl es ar eormiagat edihbefidfoan. att achment to stainl ess steel clips. l\/UscI e
strips are pre-incubated in Erlenneyer flasks containing 3.5 n
Kr ebs- Ri nge[loomoq‘, arlhenatebadiniehe bn exéndih léhaognadmweyﬁé bxyduerpemﬁroazidne N -

2-eth d, : ' ed and
gassod  cortPHaBlEen R s ictkoig i R e L AP o ney Py Sediptag = ¢

pre- i ncubatdxeidif Tt{ﬂd,Seﬁ‘{bxﬁm anﬁlogst&ahfﬁaxféaﬂlaﬂm&aafd sedhefidertha hasbhEot iiioﬁn
oscillating water scle Stri nsferﬁedto simlar vials

are .tr
cont ai ni ng ‘i“?}‘@?}?ci“?:ﬁ’l%ﬂpétmnﬁ ﬁ‘fl‘{% S8 8pt el‘m?%%éf)@}mﬁﬁl ‘tvﬁﬁﬁaﬂ%ra YU HE) gl ucose.
(0.5 pGi/ m gxerdil forsbthple, ekcldth-4) Ilohe enlhidinhdng sk sxcatia affied ied affdinbacigassed f or

o2 A b2l DRSO Lo o ncel  AGLneuhgl on, per o
lactate in fe&ie3 biedspnéd1es, or rmﬁllewmmmnbﬁs g@ditung) onaeletipead doapheti et ri cal |y
and [ U 140]#3%@@‘96 [ ncor}%ggat [ ?’ﬁ@e gl cogen_ measured. Anylin antagoni st
activity i é‘:‘f&‘ﬂ“‘b%/e % §Y9HAY SF R sunption of insulin-stinulated
ant agont st BGL 7 SieRplGabi BT v P R B logf SRS TS BB ng ar e
di scl osed itut afe@bt 1%i8saR, & Leu %hm@e@dmal(lqlslmy amtm?rmﬂPhéeﬂr $eeiAgPDeu S2ONSCi OUS
SEREEEI TR V- N S T R Y

Gly Ala Pro Pro Pro Ser (SEQ ID NO:183), *Ala,"*Leu,**Phe-exendin-4 (His Gly Glu Gly

Ala Phe Thr Ser Asp Leu Ser Lys Gin Leu Glu Glu Glu Ala Val Arg Leu Phe le Glu Phe

Leu Lys Asn Glyv Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID 1:10:184)), and

Leu,Ala,®Phe-exendin-4 (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu

Glu Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro

Pro Ser (SEQ ID NO:185)). Other exemplary exendin analogs include, but are not limited

to, exendin-4 (1-30) (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu

Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly (SEQ ID NO:186)), exendin-4 (1-28)

amide (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg

Leu Phe Ile Glu Trp Leu Lys Asn-NH, (SEQ ID NO:187)), “Leu,Phe exendin-4 (1-28)

amide (His Gly Glu Gly Thx Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala Val Arg

Leu Phe Ile Glu Phe Leu Lys Asn-NH, (SEQ ID NO:188)), and *Leu,??Ala,*Phe exendin-4

(1-28) amide (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala

Val Arg Leu Ala Ile Glu Phe Leu Lys Asn-NH, (SEQ ID NO:189)).
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animal s are anesthetized using hal othane, the stomach exposed and cl anped at
the pyloric and |ower esophageal sphincters, removed and opened into an

al kal i ne solution. Stomach content nay be derived fromthe intensi ty of the
phenol red W8 2¢%8520%al i ne sol ution, nmeasured by absor PETAS2eK5/03068@vel engt h
of 560 iim In a tritiated glucose nethod, conscious rats are gavaged with
tritiated glucose in water. The rats are gently restrained by the tail, the
tip of which is anesthetized using lidocaine. Tritiumin the plasna
separated fom@aLlt aillddisbebekeinplagyekérdtl@ehias ary dstribad inl 7. fgpehtpdicaiv Sdet ect ed

in a beta cqun st unds e

m nute bef o?\E" g@&édﬁfa@g 6861/36%‘ %@ﬂg%ﬁgéf’é}g’@%}/‘%@% q‘[‘%ﬁfﬂ%ﬁ Anylin
agoni st and Umtpa@ﬁlnipﬁlﬁcaﬁ@{wlN'tﬂSO/(l%yilh(ﬁXﬁllb@Ahg .&C1999] etlyommldhfa&ftreﬁf@elot olr

than abour  FHNOETA PYABFENS: GREmBY §orgs SR P-UBB GBI BN TR sol ous
Tess oo e agoneet o R R

| ess than about 1 to %{ﬁ?
ant agoni sts%t}caé‘%h/’lpé\s’gb§ ¥%e87-0n the order of less than about 1 to 2
m cronol ar. astri i ng,as referred agonl conpounds show
ED50 val ues [é)(ﬂ %ﬂ e geng n@é%gaf‘h%ﬁﬁc %{9% %r%i‘fen t 3RRkcEImeE Noc onpounds  woul d
fBSVHf Ief foe/554,593 ah?lﬁcmm@ﬁﬁdﬁﬁﬁl %]giﬁmi Pcrr/tvsiw/zgaﬁx bote oﬁm&mlm t&ﬁ sayf .

n gne _ex ary. net hod, of maki oun unsote
i nventi on ng’ﬁ Bff "ga#r@wla%al AgPlicRERRINR- éO/%%ff‘i %Velgéﬁ?f allbg YHEhEE s
techni ques aBfin 196096&5@@%&:@&11&1 Gﬁﬂ%ﬁlﬁﬂe@ﬁdxﬁ @gsnﬁtgtamg@memm $.G8tent
synt hesi zer. Typica iques, - N- car banoy| i"ﬁmt ected

am no acid éﬁﬂ“’%ﬁ?na?ﬁi ﬁﬁ Q?éﬁsﬂ} %Ilté\‘%gﬁéd\PPBcaPH‘éser@}HWPHAM%‘%@ E¥arh on a

resin are CoihRghidkhd BRI bEUBEPBYMbA APpRIALIbIRG. (60806 YB e SNEV) 14S
di nret hyl formam de, N-nethyl pyrrolidinone or nethy lene chloride in the

presence of 19¢6 dlé rf Wiichre ﬁ?"@m grafewméged&w Esferese XHH 8@%@?@%%@5%% I

- hydr oxy benli@ichb&?@'P@T'fﬁbﬁh&%on BRSRGT TP ST/ DASE ffddheas 1997 which is a
di i sopropyl et hyl am ne e a-N-carbanoyl protectin renmoved from

the resul ti ﬁ@anndépﬁ@gfﬁ% S paterbrrRlicatinn 8¢t N@*&éﬁ%&"?ﬂ?‘? ﬁ%tgolé)@@tho@ acid or

pi peridi ne, gpgdichhe Héﬂ:%lfr’ r!c&gorﬁt%@ fe@ferkc& PGAL &Elar\ékénhmtag&inﬂ%é déié‘x%e&%ﬁ
N-protected amno acid ed to the E&?P de chain. Suitable

N- pr ot ect i nd’-grigtepsNe 650824, whith wlsimsprionty tg repisiqak Anpliefon Rpcar bony|
(tBoc) and fgouak %Wfil@@}alﬁg?r(ﬁg@?r banyt wﬁlmgiwrpt%’ 1H&)11Qﬁﬁéﬁ§yr BflrenflefgEN. O her

met hods of synthesizin expressing anylin and A% I N agoni sts and
purifying t éher ereadin S@@i@eﬁ@a@ﬂﬁ41‘Pé@01§l?eﬂlnsﬂﬁ20([ DT8P Mnﬁledobea ty agents

for use in the.pEesenbod %gﬂgﬁ%bgh&%bﬁ%% ?efgél%@dl n peptide hornones and

exendi n agoni sts. Nati vé exen eptrde hofnones are known in art, as are
[00184] Anti-obesity agents in the present invention also include ciliary neurotrophic

factor (CNTF), CNTF-related polypeptides, modified CNTF polypeptides, CNTF agonists,
and CNTF analogs, including, but not limited to AXOKINE® (Regeneron). CNTF, CNTF-
related polypeptides, and CNTF and/or CNTF-related ponpeptidé containing compositions
appropriate for use in the methods of the invention are known in the art. CNTF
polypeptides, CN'TF-related polypeptides, modified CNTF polypeptides, CNTF agonists,
analogs, derivatives, preparations, formulations, pharmaceutical compositions, doses, and
administration routes have previously been described, for example, in U.S. Pat. Nos.
6,680,291 and 6,767,894, and in PCT Application Publication Nos. WO 94/09134, WO
98/22128, and WO 99/43813, which are hereby incorporated by reference in their entirety.

[00185] Anti-obesity agents in the present invention also include serotonin (SHT)
transport inhibitors, including, but not limited to, paroxetine, fluoxetine, fenfluramine,

fluvoxamine, sertraline, and imipramine. Anti-obesity agents in the present invention also
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functional peptide anal ogs and derivatives. Certain native peptides, peptide
anal ogs and derivatives are described herein, however it should be
recogni zed that any known exendin peptides that exhibit hornmonal activity

known i n tWe 2@slosikay be used in conjunction with the W@@a@boqyo@y@g]tl on.
Exenpl ary exendin peptides include exendin-3 (H's Ser Asp G hr ~ Phe Thr

Ser Asp Lea Ser Lys A n Mt Qu Qu Gut Ala Val Arg Leu Phe IIe Gu Trp Leu
Lys Asn Gy Ay Pro Ser Ser Ay Ala Pro Pro Pro Ser (SEQ ID NG 181)) and

exendi n- 4 LysGInI\/thIuGIu
Gu Ala VaIlgl b s%‘%“ve ‘f‘lmtg}]%{‘ ‘%ake lflgﬁﬁﬁréﬁ udn‘ffBut'n%P]ﬁ?% V°Pro Ser Ser Ay Al a
Pro Pro Pr OdeSﬁ:nﬂl(rSE@e,l foxdtioe, k8R)rymind . QAIMEEHHA% ﬁﬁﬂﬁod@@ﬁ’mﬁ@ﬁﬁﬂw 039686

[00179] Any pt i nal o may be
ised in o ReeranE e PER e R efaradon b Rhigh N T ek R Y ne
exendi n pepﬂlVchS&?;ﬂnahiaQSrehamﬁyﬂeasrpmatbdw;e&fMemaheﬂm&ty Bweh BA@T nonal activity
of a nati ve_exe di_n tide.. In ce the exendi n peptide
anal ogs ar "2\ ’%}E@?%g “gS?r&?EW%WP%?“BW%IST@?‘P%%QWQH PCREE e s
capabl e of ffrditiongahinhatdutichl ogupobXendidies amjpdmitdsratioctoudehaxendi n pepti de
anal ogs in whi.ch _qne or t{’oeé[e naturally occurring am no acids are elimnated
or repl acecPreW‘FWq‘Sﬁb‘gqﬁ‘é‘? m no aci d(s). As known in the art, such exendin

e O AT e b P st e b e Lgec? ' e

su ?st i It :Jt i Qslaﬁ),torﬁiﬂlg@his@ and seiegmrssmnc zegdgatagﬂoms;@hgludmmmﬁ@tlmeﬁmaﬁ in\c/)eagir |
Sequience t H4S. i oS bE e tPC bipis en g BaBOtN PO SR R Bl ons o

del eg i o?i aAR/45004) 3V © 02/M0 169, WOTA6548, %wguseng) oz?gimmrﬁ) oi/w4semﬁggeuence
that has. aobit 0046 s g byied il by A e Sla) Q8 Sy oS s

or less, 4 safotoxhxﬁsgs»ms@ afd 5-HESS receptOf agbMiss, coMposktions cdn%lﬁngisﬂxbﬁigohidfsj ons,
addi ti ons, 8‘61 etions as co ar eﬁ) to .a_ natur al%tﬁ occurri n%[lexendl n, such
5| &

as exendi n- 34‘ POFPEHRIGALRHE RPP ’é‘?@% P71 Gispesihede of e IR 5 AP Bnal ogs of
exendi n-4, &gk USHe@r exabhigle, Bilerdeal (20055 €flrtMug T4igen 6:281 Biear@xendi n-4 (Hi s

Gy Gn dy_Thr PheThr n Len Gu Gu Au Ala Val Arg
Leu Phe |1 eV @‘Fia‘lbr?é%@ﬁg&é @ﬁe”@%%?% Erlz% ég Ser Ay Ala Pro Pro Pro Ser

(SEQ I D 14Leu, 25Phe-.exendi n-4 i,n Gy Al a Phe Thr
Ser Asp Len[oéggﬁ L t@alﬁs‘f}'eaﬁe%ﬁs g’r @eﬁné‘elﬁmﬂ?ﬂém\"}éﬂmﬂrago ﬁ@gdﬁhe Ue Gu The Leu
Lys "Asn G yanfdeyniRE/hvaies agdeists OF the AlrralfapnabBinGidRed@pton! (the BB fe&pNQ;)J.84) ), and
isls_ euG’ ﬁzf\le%’néu Qge, bteux n%?ﬂmlted to (nl}lllgnal%n¥(8anor}i égyn%lelalgo) anr}ieSRThz{77§§ {Sanofp Lett Ser

Synthelabo). CB-1 antagonists/inverse agonsits, derivatives, preparations, formulations,

pharmaceutical compositions, doses, and administration routes have previously been
described, for example, in U.S. Pat. Nos. 6,344,474, 6,028,084, 5,747,524, 5;596,106,
5,532,237, 4,973,587, 5,013,837, 5,081,122, 5,112,820, 5,292,736, 5,624,941; European
Patent Application Nos. EP-656 354 and EP-658546; and PCT Application Publication Nos.
WO 96/33159, WO 98/33765, W0O98/43636, W0O98/43635, WO 01/09120, W098/31227, |
W098/41519, W(098/37061, WO00/10967, WO00/10968, W0O97/29079, W(099/02499,
WO 01/58869, and WO 02/076949, which are hereby incorporated by reference in their

entirety.

[00188] Anti-obesity agents for use in the present invention also include melanocortins
and melanocortin agonists. Melanacortins are peptides from the pro-opiomelanocortin
gene, including a-melanocyte-stimulating hormone (a-MSH) and adrenocorticotrophic
hormone (ACTH), and five melanocortin receptors are known, MC1-5R. MC4R appears to
play a role in energy balance and obesity. See, for example, Anderson ef al. (2001) Expert
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Gu Gu Ala Val Arg Leu Ala He A u Phe Lou Lys Asn Ay Gy Pro Ser Ser Gy
Ala Pro Pro Pro Ser (SEQ ID NO 185)). O her exenplary exendin anal ogs

i nclude, but are not limted to, exendin-4 (1-30) (Hs Ay GQu Ay Thr Phe
Thr Ser AspV@ewss6ys Gn Met AQu Au Gn Al a Val Argcram2msnmetde Au Tip
Lou Lys Asn Ay Ay (SEQ ID NGO 186)), exendin-4 (1-28) amde (Hs Ay du
@y Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Qu GQu Gn Ala Val Arg Leu Phe
Be Qu Tip Len Lys Asn-NH2 (SEQ I D NO. 187)), 1"Leu, 25Phe exendi n-4 (1-28)
am de (H s @ptn. Grey. CheynssThir 15884 5T ISp&Rs oA 200 UEDeF: Apyis ThhnPdieis G n A u G u

1 Leu. 224 5, BN B charireher L LR Ll ot e gy Ty The Thr - Ser

- Asp Leu Sex Nayisnochin h@uists cl@ite, GutnofliRitedMa] MOBNR) agadibtsAhrdl obingosﬁda Phe Lou Lys
Asn-NH2 (SEQ I D NG 189%{‘1 58 V\D 2006/ 052608 P(?IT %2005/ 039686 0%182)

Addi ti onal EXBHIMESYFRERIRH APPaRTEHA fF e 41 the Bebeqs b &g TYFRipnare a it t

appl i cation agemMCR Nemisb&aa ,aa&gsis'iﬂ@hve@[s AepkiaGats) ﬂﬁmh@cmngﬁfrﬁﬁ&ﬁfcﬂﬁ:m?

bot h whi ch claim.the benefit_ of. U, S. patent application

60/ 055, 404, JoPPesifionggoses, amig@mmsgﬁtronéwfwh?wr%wsw&e@} deseribgd dPtpor at ed by
reference. ExeRpkahhe %ﬁ%g@@&%n?&pglléaﬁﬁﬁsUlecﬁ Qz%@ﬂéﬂydﬁc&f)orﬁtg@b)f ormula (1),

formula (11) and fornul a at ent agpllcatlon Ser.

10/ 181, 102 éﬁ@fﬁp@mmﬁ\ﬁﬁ?‘?‘@éﬁl OMBO798R QJQ@’Q?% gHO RH68H3) Va her exendi n
agoni sts ar aparsgdol W@bs'/dlouﬁw@@é/@dstssﬁm b%/84d798, v&@roaxob@ls H@kms4, 533 and

PCT Appl ication Serial . PETI'US98/ 24210, both of which claimthe benefit
of U.S. Prov343&Ha Appllcatlon No. 60/065,442 filed Nov. 14, 1997, all of
which are herein incorporated by reference. Still other exendl n agoni sts

are descri bd80183] U Anti-ghssityggentsfishpse e pigsenpinventign alspinglide mefabolippic pCT

| ication benefit of
G\gp br oVl o O%gclﬁﬂ]%éb %I{N?Igg t? %ﬁﬂ&%ﬁf(ﬁﬂg%ama%@kﬁ ﬁ@ludl bﬁfhr@h(ﬁ'hﬁilt&dﬂ@v oLl o whi ch

are herein i REBPEEF gckes %?e%k@ﬁ@ﬁ%‘hMﬁPW%??@@F& é‘i‘ﬁﬁr{ Za@ﬁmf 2% are
descri bed i npR%el- 4%@&&&@]&)&&%&%@1’) dﬂ@tho?&&rh&@@ﬂds 44866 1h nh@FsofkBsr, 8, 1997,

which is a continuation-1nn-part nt ﬁpllcatlon Ser. No.

08/ 694, 954 {EIEYJ A /. Bharnowdg, 47%@?140 @Ffmﬁt@h (%Qﬁ@ vrglfed. fbar-geitat ed by

reference. Si?)(é)'?.sp-ﬁ%ﬂA%&&Qﬂﬂé?aﬁ@%i}%ﬁﬁhﬁﬁzﬁcd@'%scﬁrl"h@ﬁ@oé fh4440%. Patent No.
6, 956, 026, which clains priority to U S. Provisional Application No.

60/ 034, 905 U‘Obﬁ’@] J%ﬂ-o@»esﬂ%%@t?nts #3Phd8 1Phhe W@kéﬁhm@ér@ioﬂ%@ﬂﬂuﬂ@l@ﬂfaﬂﬁfcat ed by

ref erence. ot her exendrn anal ogs and derivatives are described in US

2004/ 020980 TRPIMAXBLQrthMeNr#h Bharmaceutiglyy indjgated s asanfietornysaptiedmp@itiat ed by

reference. [QQhBdh @tgtahog}g%lt&xm%g&%%\” sd he present invention also include
ciliary neurotrophic factor (CNTF), F-rel ated pol ypepti des, nodified

CNTF pol ypeplobras, ANIdbeaG§ABEE Br use in the present invention also include neuropeptide Y1
(NPY1) antagonists and NPY'5 antagonists. NPY1 and NPYS5 antagonists are known in the
art. See, for example Duhault et al. (2000) Can. J Physiol. Pharm. 78:173-185, and U.S.
Pat. Nos. 6,124,331, 6,214,853, and 6,340,683. NPY1 and NPY?5 antagonists, deri?atives,

preparations, formulation, pharmaceutical compositions, doses, and administration routes

have previously been described. NPY1 antagonists useful in the present invention, include:
U.S. Pat. No. 6,001,836; and PCT Application Publication Nos. WO 96/14307, WO
01/23387, WO 99/51600, WO 01/85690, WO 01/85098, WO 01/85173, and WO 01/89528,
which are hereby incorporated by reference in their entirety. NPY5 antagonists useful in the
present invention, include, but are not limited to, the compounds described in: U.S. Pat.
Nos. 6,140,354, 6,191,160, 6,258,837, 6,313,298, 6,337,332, 6,329,395, 6,340,683,
6,326,375, and 6,335,345; European Patent Nos. EP-01010691, and EP-01044970; and PCT
Patent Publication Nos. WO 97/19682, WO 97/20820, WO 97/20821, WO 97/20822, WO
97/20823, WO 98/27063, WO 00/64880, WO 00/68197, WO 00/69849, WO 01/09120, WO
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and CNTF anal ogs, including, but not limted to AXCKINE(r) (Regeneron).
CNTF, CNTF- rel ated pol ypeptides, and CNTF and/or CNTF-rel ated pol ypepti de
cont ai ni ng conpositions appropriate for use in the nethods of the invention

are _known wg sbf@sand - CNTF pol ypeptides, CNTF-rel ated pahypepidsss nodified
CNTF pol ypepti des, CNTF agoni sts, analogs, derivatives, preparations,

formul ati ons, pharmaceutical conpositions, doses, and adm ni stration routes
have previously been described, for exarrpl e, in US Pat. Nos. 6,680,291

o051 00" SR DATRO TR AP S el IRGIORCE, O

t heir entir®G01/233609 MG P1/AH01 - th(ﬁl/ﬁzys’agmt)%msm@ Qir‘(éstm)tWG) ﬂ?//émﬁz;)n al so
i ncl ude ser t or i ncluding, but not limted
to, paroxet Wrg%%g 3&0@?%‘?&#]5&?? gﬂﬂégk fI uvoxam ne, sertraline, and

| m pram ne. o) - ORGRIN RSN for kD 108 PLESEALAURALIAN, Bl:A8:29 VIO

2006/ 052608 FeCtive serotonin T eu& ake
i nhi bi t or s, cannattrathgrigrmdet(VMabE) ahtagnmiseﬁndlmjmgiee&azmmf:dnmemmmmhordnbnnob( etine,

S 65 aas b Meh A R0 ek B st XorsBtins ona vo

01/ 162341, drinohe Bueeephe (MOY2RNatagonisat Bﬂtl—hyecepefreﬁtegmms; deritvitivies, entirety.

Such 5HT trans i nhj bitors and.ser ot oni. t ake .i nhi ors, anal ogs,
dor 1 vat 1 vesP TR Srghon. BhEm Rt R SRt B PR BOEREr on.
doses, and rdwprvidtslpbdendescbdder bavple, ﬁm‘(ﬁm st Yppliegtiondeblivatigeos. [ 00 186]

Cor ot oni n aopoRRERE T spbatipRel o BEBR Phab SRS xbdrRleiComiiedc ng. "ot '
ngts I Iv\g 'E)g?PﬁlﬁcaﬁohJ;{\Sq Vgg}m/%ﬂg.j WCEGMSZ”/BS%WGIOWOEEB M)lﬁﬁ 522031&5?{/\%1‘]% ?}ﬂzlzll:l_ggtl \(3\;1)
02/ 51844, V\%gg’%ﬁ%’(?\/\&ap AR BE<E }gﬁ?@ﬁ\? YR s Phcor por at ed by
ref erence lmc&bﬁa%deﬁiefdt@fcymtﬁmémme@l ective serotonin agoni sts and 5-HT2C

receptor agonists, conpositions containing such agonists, and
adm ni strat j00n93] omompxwagemk ﬁiraséiﬂnhel;ﬁ@elitmvbﬁﬁmmtsblilﬁtﬂﬂeOf)loidhe i nvention

are known in_  the ar for exe Hal f 5 Curr Drug
Targete 6. UeRss AP Hop B RS Bt qeigms mACT AbikbAN

144: 1143- 114@215p9.03fciic éﬁlbid-aﬁhg@ixdtafusa@mttﬁe presentit@ntich m&lﬁdepmesﬁmoti nventi on
al so includ a nlst nls s of t e cent cannabi noi d
receptors (ﬁ‘ﬂge‘%%r% z]%%%g&ﬁ%llﬂ 66"05%‘?& Kgre: pal ﬁ‘?"tc’@ﬁ to, rinonabant
(Sanofi Synhhiedoaie, b%ﬂﬁﬁéﬁﬁ?&]&hﬁﬁ@e&laz L&Ittye6lcakephalidiPALCE),

ant agoni st s/ i nvgr sseBtg1 onsits, .der.i v ti preparations, formulations,

phar _maceutl FYaRie, A0 purinalign a’ﬁ‘&?ﬂ ni stration routes have

previously R)%%h] Anti-obesity agents for use in the present invention also include orexin

antagonists, including, but not limited to, those described in PCT Patent Application Nos.
WO 01/96302, WO 01/68609, WO 02/51232, and WO 02/51838. Specific orexin

antagonists useful in the present invention include, but are not limited to, SB-334867-A.

{00195]  Anti-obesity agents for use in the present invention also include neuropeptide Y2
(NPY2) agonists, including, but not limited to, compounds such as PY'Y3-36 (e.g.,
Batterham et al. (2003) Nature 418:650-654), NPY3-36, and other Y2 agonists such as N
acetyl [Leu(28,31)] NPY 24-36 (White-Smith ef al. (1999) Neuropeptides 33:526-533,
TASP-V (Malis et al. (1999) Br. J. Pharmacol. 126:989-996), cyclo~(28/32)~Ac—[Ly528-
Glu32]-(25-36)-pNPY (Cabrele et al. (2000) J. Pept. Sci. 6:97-122). Anti-obesity agents in
the present invention_also include neuropeptide Y4 (NPY4) agonists including, but not
limited to, compounds such as pancreatic peptide (PP) (e.g., Batterham et al. (2003) J. Clin.

- Endocrinol. Metab. 88:3989-3992) and other Y4 agonists such as 1229U91 (Raposinho et
al. (2000) Neuroendocrinology 71:2-7). NPY2 agonists and NPY4 agonsits, derivatives,
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described, for exanmple, in U S. Pat. Nos. 6,344,474, 6,028,084, 5,747,524,

5, 596, 106, 5 532, 237, 4,973,587, 5,013,837, 5,081, 122, 5,112, 820,

5,292, 736, 624, 941: European Patent Appllcatlon Not EP-656 354 and

EP- 658546 r%Z"ﬁf@P ®WBpl i cation Publication Nos. WO 96/ 3BEEHYS200¥396633765,

W98/ 43636, W98/ 43635, WD 01/09120, Wp98/31227, W98/41519, W98/ 37061,

W00/ 10967, W00/ 10968, W)97/29079, W99/02499, WD 01/58869, and WO

02/ 076949, which are hereby incorporated by reference in their entirety.

[ 00188] Ant i prepreationy fergwlationsf pharmpsenticsl cpmgoqmoesdnses,uan«l/edwmfmai@nswtqsnc| ude

mel anocorti nﬁavF g&%ﬂﬁ{; ARAGOLLibd, t%g%%lg Sin B! ﬁp%ﬂf&@wb@oyﬂawﬁ% from
udi'hg a

the pro-opio nocortin gene, -mel’anocyt e- st ti'ng hornone
(a- MBH) and afi¥HosmiicitooPrdphiic Nd§Fooes/Q7ACPH) , and five nel anocortin
receptors are known, M -5R MCAR appears to play a role in energy bal ance
and obesity. [086%] fénmebmmgems iy desris dhe pedserdlinvetto@lsy iclude histamge 3WD

2006/ 052608 / 6 Speake et
at. (2002) %%{“Q A%gmﬁg?‘kﬂgmg B%‘)i@if{&qg%&;%és nar Lﬁé Eat . (2004)
Expert Qpin. Amﬁ@ntlonl?éa &0 §2/15P03 TF{ BABl-imiddzbledrplimoranel Jcadembist &ieck ncl udi ng,
but not Iim j sts,. an ch agoni st
appr opr i at o Kaibnbiez i TpBRPP) B e SPSUSLERT REE BRI B BT 0 200
MCR agoni st srecmlamag@mss(tsqewsleret ah@méé’,hamcepaﬁﬁa?ﬂ?-%@, behmpherioat i on,

har maceutic 0 e
b ovi ousl y o SRTRR Rk iRl use e RIS L 4 KR

applicati ons52)ydubsﬁmaﬂé—phmyk:bgoamatestmpﬂemmaé doyl. (A000)dthernceic S3:88486), andent i ret y:

031 066537, ESDIFOREVIR Gisa b6 Ds. Tt s T 0ot Mo SIBuTB0)

Ant i - obesi t yamagpenisis/ifverse agoaistsnusdftden the @ssantt mvmnhncmde,dalume hotdimitelé to,

et Aot 1 OB Oyl B iR B LSRR Aok I RAmALLBBGRRhS: 1 ne! udi ng,

- 2- et hyl - 6- (mﬂqﬂtyahlﬁbﬂwnydp)cmqﬂym iand GE2YMIPERtechind ( 3-[ (2- et hyl - 1, 3-
t hi azol - 4-yl)ethynyl ] pyridine) (MEP) and those conpounds described in
~Ander son et HI0197]( 2808 pbedity @ents fai useBh drnpasedt invd7tBmAke 4@ udColslwydolatin al .

2003) Bi 3 d t t 2002) J.
bror oneol - Eorfata ORGPt 0136%*?&13*? At ARt AR by £27°0) i)

t he present inmeeioh nnnluda.lbmoaremﬁﬂmﬂaed toomnseaimineed VBRIt NX 6739, {08 Shecifidc Nei |

Ut 'S0 shoah bR aRLERER aRpo Rl S ONe 3R, T iRl PO geie T oF e

in the present37gA-&ndz3and akmnmcl ude neur opepti de VI

[00198] Anti-obesity agents for use in the present invention also include ghrelin
antagonists such as those described in PCT Application Publication Nos. WO 01/87335 and
WO 02/08250. Ghrelin antagonists are also known as GHS (growth hormone secretagogue
receptor) antagonists. The compositions and methods of the present invention therefore

comprehend the use GHS antagonists in place of ghrelin antagonists.

Dosage/Formulation

[00199] Anti-obesity agents and weight-inducing agents (herein referred to in this section
as the “compounds™) may be administered alone or in combination with pharmaceutically
acceptable carriers or excipients, in either single or multiple doses. These pharmaceutical
compounds may be formulated with pharmaceutically acceptable carriers or diluents as well
as any other known adjuvants and excipients in accordance with conventional techniques
such as those disclosed in Remington’s Pharmaceutical Sciences by E. W. Martin. See also
Wang et al. (1988) J. of Parenteral Sci. and Tech., Technical Report No. 10, Supp. 42:28,
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(NPYI') antagoni sts and NPY5 antagoni sts. NPYL and NPY5 antagoni sts are known
inthe art. See, for exanple Duhault et al. (2000) Can. JPhysioL Phnrn.
78:173-185, and U. S. Pat. Nos. 6,124,331, 6,214,853, and 6, 340, 683. NPYl
and NPYS awpagenissdos, derivatives, preparations, fornmupat{i©0es/0396s86

phar maceuti cal conpositions, doses, and adm nistration routes have

previ ously been described. NPY1l antagonists useful in the present invention,
include: U S. Pat. No. 6,001,836; and PCT Application Publication Nos. WO
96/ 14307, /23387 . 1/ 85173,
and o 01/ a0 A b KERRLERT i o Moip bl pinectiRel
entirety. NRYposititmpoainstistraioefad patimntt Rearmpeesse@hforiuisténs corgmylaied fode, but

are not limted,to, .the conmpounds descri.bed in; t no . 6, 140, 354,
6 To1 160, e Seg® Bspotor S RIRGUR RO 55 bl Ripalpn ol Bir ogg B9 i
6, 326, 375, @ndinGas386.034bL.0%Ewf dpeanpRat cipprokiosieIEPODHL@IVE0L/y) afnd EP- 01044970;

71 20022, BT IO i SRS biiE bt B H 0! U B FRBSPRiD 00/ 60840

WO 01/ 09120froid\ébdut 3. 0V 200670 2gm08mbell US2Q0%/ (G689 686 carbhlydidiébd, WO 01/ 85730,

WO 01/ 074009, 01/.02379,. WD 01/ 02379, WD 01/ 233 01/ 23389, WO
01/ 44201, v@%‘%‘%“za}%‘%"?%c’g% v@gfm B@R‘f’?&’@?%g‘f &%fﬁﬁ%@éo 2D 0248152,
WO 02/ 4964 8presanidtieQited #3mbhe drélpL82distiAg bf mebesl boizyl gRokd, hakylustgli n t he

present invention also include nelapin- concentrating hor e . (MI1)

ant agoni st sP"PRY F‘%l?"wa pﬁ’iﬂ{;@ﬁ F‘Hf%’ﬁ?!e ﬁ‘f@‘éﬁrﬁﬁr"ﬁb"rﬁ fpfracflly ’lnélg‘g‘%t%ﬁs’e ( MCHIR)

ant agoni st sforBuleBd péptide B 286EIAcHded ketapltipleGsagbdit.n- concentrating hornone 2
receptor (MCH2R) antagonists. MCH receptor antagonists, derivatives,

pr epar at i on@O201pr nilaghattivilar epit@biveaifiheqadsemidnenitint 2 pldsmacdakal, and

adm ni stratjon .rout have.previ ously heen described, . for.exanple, in US.
pat ent Appl CERHFR BSEREAY MDHTBE R A GuEShene eI BtisPE oo 15,

2004/ 01527 Achmpd iy £.82 08 &M abET. 0% te AbouAREIt indatdr DetwediLbbutdab aisat P§¥s. WO

01/ 82925, WD 01/87834 02,06245, 02/ 0443 and / 09; and
Japanese PaV'dhf’ XE Ffﬁbg'al’t\ggf?ﬁn ?\@g “3“?9 Ol)gg%féﬁfeé%ﬂ%}yc%t%qﬁ%@? éf;&?‘? %’88? por at ed
by ref er enc&d% @/w,heiforegitfefblly YetwleOabO3] 1 0900 iabard 25 tyw aghidtetbbdifnests @ i n t he

present invention also jincluyde opjoid .antagonists, .including, .but not

it ed to DS FONER PHuter I HOoRZY PR B SO M GR P EREtoR oct 1§ o
opi oi d ant agomioat s useful in the present invention include, but are not
limted to, nal nefene (REVEX(r)), 3-nethoxynaltrexone nal oxone, naltrexone,

nal oxonazi n@p202gt aAddificial tosi¥idyihdwpentsl@lch aé sodub: Alide,lae Wl eysibdrkameephal i n

(DALCE) ngclcntpgelntrg‘gx%!af allsosl%tpr;ésggt}/ @ Qe%;[rgd. iy I;,lcgmengarse:sE3 SuC cla)}c%rigxrt]saa?eul?sgﬁﬂ in

maintenance of the overall tonicity of the compound. An excipient may be included in the
presently described formulations at various concentrations. For example, an éxcipient may
be included in the concentration range from about 0.02% to about 20% w/w, preferably
between about 0.02% and 0.5% w/w, about 0.02% to about 10% w/w, or about 1 % to about
20% w/w. In addition, similar to the present formulations themselves, an excipient may be

included in solid (including powdered), liquid, semi-solid or gel form.

[00203] The pharmaceutical formulations may be composed in various forms, e.g., solid,
liquid, semisolid or liquid. The term “solid”, as used herein, is meant to encompass all
normal uses of this term including, for example, powders and lyophilized formulations. The

presently described formulations may be lyophilized.

[00204]  The terms buffer, buffer solution and buffered solution, when used with
reference to hydrogen-ion concentration or pH, refer to the ability of a system, particularly
an aqueous solution, to resist a change of pH on adding acid or alkali, or on dilution with a

solvent. Characteristic of buffered solutions, which undergo small changes of pH on
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[00194] Anti-obesity agents for use in the present invention also include

orexin antagonists, including, but not limted to, those described in PCT
Pat ent Appl n_Nos WO 01/ 96302, WO 01/68609, WO 02/51232, and WO

02/ 51838. bg)c%” (190"7(5’?eX| n antagonists useful in the preBeHVSPHVEHE on

i nclude, but are not limted to, SB-334867-A. [00195] Anti-obesity agents
for use in the present invention also include neuropeptide Y2 (NPY2)

agoni sts, including, but not limted to, conpounds such as PYY3-36 (e.g.,

Bat t er ham et additiof 200:3) orNageuis ¢hediBeBE OitiEb 4fj3 weiRYBd 86] a salichf Gelverk &2, agoni st s

Neur opept | dot 5 et 3 5 ot ety bespr R Gl AT bt sl gl

126: 989- 996) andcsycﬂ:lhm-aée?zﬁd 3he-changh bﬁqﬁ?ﬁ-sh@laﬁ%lﬁl]xg {sThe a&@unmﬂmydr@ﬁiainmel e et al.
(2000) J. PeRl o ‘{P{ le)h &gdeg é snot) gxpee gle;?gl%?%ﬁ])xe%?@ em to He %apr gsent

i nvention al &6 Ut Opepr | Agonts Gdi*ly, but not

limted to, un .eat P terham et at
(2003) J. ﬁ)%@ d‘gbcdreiscnoFdRWB aB&aﬁ 5@%’8&%&5%?&& o beﬁfgg“%fﬁgégom sts such

as 122991 (Repdsiankof @ptidiagnti- cﬂ:@ﬁify)ageslﬁs,l faexaiqde, iwaek ogan aflicoBs/FpanidNPY?2

agoni sts andSOI}IPY4 a&gnm LS, derivatives, 62 WO 2006/ 052608 PCT/ US2005/ 039686
pr epar ati ons; Yegt ¢ 9 SR, nsbcﬁlar maceut i cal conpositions, doses, and

o LSt oL S e A B B R BB B B " U
2005/ 077094. m{h@ﬂ:&@ﬁj mAintinigikspH yf thgfontigationnin the eange of dbeuiireoehtut 78vent i on
ot 11 i ted PO P ABUD ol BN oo R ek SR e Tt
O [ 3- (I H-i m chageodf-alouy B.5 o @pmnebdut&ﬁbmﬁr&tmmu(d@nﬂmdmié&ls@ombom 3é’tto&13 ¢12000)
ant agont st s REArahEee dp Sp TbunRral e roen G5 TS ST Renone
derivatives bowid bethisttbang dippanddy (Baswed tbt velere Hh2HH ])IthAphdmnaceutmal _

T e et 3is S e A PR AR R 51
(2000) J. Methe siishfdiinis lebSthadamuBBaIpars.Speci fic H3 ant agoni sts/inverse

agoni sts usefiil in the present invention include, but are not limted to,
t hi oper am de[00307] 1|—k1|cantad:amnlhod4myﬂts) {hie byofir wikh (ib-aptobesity kjantribaneatiete

G ODenDr O e ORISR OBk b B GAR e ROE T A0} S5 b en [ 0017

chol ecyst oki phasphate@TRr (mfbr@@taqmﬂlf&mﬂanﬁmineﬂmhmkoﬂﬂoma%oﬁt@@&o,&)’oxmgon| sts

useful in th r n in n d.to.. those
descri bed U. % d%?é? 8 n}t%) org u%?te%b#ﬁ @E?geé?%fhf 32 ﬁ@%ﬁﬂl gﬁ‘é’ﬂ F%I{"gn & Ude, but are
not limted fromabdt R516848t to@boul 84 k), e BBodifkents, the buffer is acetate

(preferably at a final formulation concentration of from about 5 to about 30 mM).

[00208] A stabilizer may be included in the formulations of anti-obesity agents but, and
importantly, is not necessarily needed. Ifincluded, however, a stabilizer useful in the
practice of the present invention is a carbohydrate or a polyhydric alcohol. A suitable
stabilizer useful in the practice of the present invention is approximately 1.0 to 10% (w/v)
of a carbohydrate or polyhydric alcohol. The polyhydric alcohols and carbohydrates share
the same feature in their backbones, i.e., —CHOH~CHOH—, which is responsible for
stabilizing the proteins. The polyhydric alcohols include such compounds as sorbitol,
mannitol, glycerol, and polyethylene glycois (PEGs). These compounds are straight-chain
molecules. The carbohydrates, such as mannose, ribose, sucrose, fructose, trehalose,
maltose, inositol, and lactose, on the other hand, are cyclic molecules that may contain a
keto or aldehyde group. These two classes of compounds have been demonstrated to be

effective in stabilizing protein against denaturation caused by elevated temperature and by
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71378, A-71623 and SR146131. [00198] Anti-obesity agents for use in the
present invention also include ghrelin antagonists such as those descri bed
in PCT Application Publication Nos. WD 01/87335 and WD 02/08250. Gobrelin

ant agoni stwoab®dtes® known as GETS (growt h hornone secrglpgogsisodsgCcept or)
ant agoni sts. The conpositions and net hods of the present 1nvention therefore

conprehend the use GHS antagoni sts in place of ghrelin antagonists.
Dosaee/ Eormul ati on [00199] Anti-obesity agents and wei ght-induci ng agents

(herein refegrred tao kn il ti ) ) be admi ni st ered
al one or i ng%:egﬁg’f“%l’%{ f%{ger%g \?mh/?%spgﬁcgésg}gcsé%% 1%: gﬁ%ﬁ&g}égglg@ g% Ig%ﬂ%éa{tsre?i ers or

exci pi ent s, arabinase,tldvénse gi ang btheorarbohjdratp wvdic dswssiot Iilve seadybiae aficeortd cal
conmpounds e formul at ed ,wi t har maceut, l.y_ac |l e carriers or

di | uents agg‘%%egf patight %eﬁgﬁeo(faﬁb\éﬁpy(gﬁtg\}\S/r‘}mg]?fftg@oalﬁ%?oéf% ué’)%%lg%?@ﬁ %5 n accordance
wi t h conventdneanarbtidne ofglnagereis thedtadl. &sclt dafimbydhtescrosdtkiovnRetheagton' s

Phar maceuti cal..Sci ences E W rtin, S | so. ! et at (1988) J.
of Par ent er a u?tég? for g’ﬁge "?%?fi’.“r,osel@gﬁ%%@éq arﬁé%%ﬁ? ?CRI(%‘?Q’E ‘Tgﬂﬂ GEpPouAd D" 63" \\o
2006/ 052608dik¥sTit kipROAbADBL6BGting ORZ6H] | n general, the conmpounds may be

fornulated into a stable, safe pharnmaceutical conposition for
adm ni st r at j002094 0 Ia cpadin entiodinkingy ifacrbilizes & indhoted) thatdngosndie sieitipddat ed f or

use in the t ho f. t.he jnventiaqn C ri r OXi ely 0.01 to 1.0%
Carvy . in VB B Bl el QR R o e il o3, BRI “HBh A mac el y 0. 02
to 0.5% (W polypadpyiene/cthyledeaifiyol @bolspha hewelLdstvaddus polyetlyledesgipbl (PG «fr
allowing a of the final..c oS} fr t 3.0 to ahout 7.0;
appr oxi mat eﬁggte‘iu}ﬁ er&ghg%}% %Q?/l %gabﬁ 5@1’ @Q?@E}?&&?‘g@éﬁg%”ﬁgﬂm 8|pfegen§ cohol
tonicifier polghydfipileahobihkyme antpidansntse abiheisefibfestore bf BRolyophiliyedof a

et hyl et FPFR SR B pHoR A eSO O OGP e vat ve | s
gener al | y i foerhuleteas ddsciited herbiaroithl thd @ehe fapiilatien ¢ctnpofend that feelesitbanhintiina

mul tiple use praoduct 00201] .1 n a particyl ar enbodi t qf .the ppesent
Mventi on. -G R PR ARObG PG E il S EHERHrSLEN S Ahl el ohay

contai n a rafigamefe.concentrations of the conpound, e.g., between about
0.01% to about 98% w w, or between about 1 to about 98% ww, or preferably

bet ween 80%0anid] 9 0PheWinited Statep Plefrmnaptiy (I8H) weren thabmtitmiOroBibbagents about 50%
|y between about lo%tg gl?out 25% ww in.this
e pddediie,

W, Or DT e S aPhY B G gons miust ; Yot
embodi ment . P3RCTETHYCIOF R A N AT A O R PERATHHSRS $ANASE Mised t o
obt ai n t he fekibkddsecomeiaet. Thdyamsobe praohtti 2detuatd QQMRhtiohdd itk tiee @l use
tonicifyi ngto%ge%gﬁt%heséxj Qpl%gﬁosnooqixntljgogrgeltn?srnixsqga’dvgﬂ%nﬁgre %nl:m(ﬁx%e(? 1111{2)61‘,{:13 known
preparation while withdrawing a portion of the contents with a hypodermic needle and
syring@ or using other invasive means for delivery, such as pen injectors. Antimicrobial
agents should be evaluated to ensure compatibility with all other components of the
formula, and their activity should be evaluated in the total formula to ensure that a particular
agent that is effective in one formulation is not ineffective in another. It is not uncommon
to find that a particular antimicrobial agent will be effective in one formulation but not

effective in another formulation.

[00211] A preservative is, in the common pharmaceutical sense, a substance that prevents
or inhibits microbial growth and may be added to pharmaceutical formulations for this
purpose to avoid consequent spoilage of the formulation by microorganisms. While the
amount of the preservative is not great, it may nevertheless affect the overall stability of the

peptide.

[00212] While the preservative for use in the pharmaceutical compositions can range

from 0.005 to 1.0% (w/v), in some embodiments range for each preservative, alone or in
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excipients, may al so be present, if desired. In sone cases, such excipients
are useful in rmaintenance of the overall tonicity of the conpound. An
excipient may be included in the presently described formulations at

vari ous cont@Rf4f1%8hs. For exanple, an excipient may RCTHHEPINWSG n t he
concentration range from about 0.02%to about 20% w w, preferably between
about 0.02% and 0. 5% w w, about 0.02%to about 10% w w, or about 1 %to
about 20%ww. In addition, simlar to the present formul ations thensel ves,
an exci pi entcomiylagon witicbtete ds: ibengybhlcehol {0riel.oed), ngmpossdled & eh) %), orgpheeh]

~sem-solid o +farm 020 r eutical fornpulati y be
conposed in Oé%?%){‘iiorfc 8?%%'%03.03111?%@%’?"2%%3&{ %ﬁy?g%ogy ?%%%?&ﬁqsgﬁi d. The
term?” so: i g"o.om) ﬂmwﬁhéﬁ@ﬁﬂmbﬁﬁmialhﬂfﬁmoﬂjfm%wga?dybenm?c aad. Alseshof this
term i ncl udi . r exa e owder.s and .| yaphi |l i zed, fornul at.i ons. The
presently de@cgq’]ie%g‘ff“f%?%#?ﬁ g’ﬁ%‘mﬁﬂv ‘Béglf‘i%‘dﬁiﬁﬁn% .ns[ng‘}%ﬁﬁul e terns
buffer, buff&iersalythatinand buffered sol ution, when used with reference to

hydr ogen-i on concentration or pH, refer to the ability of a system
parti cul ar | y[002i3] adRremlisids,dlupith 87 Hro-aimgki, Sbesactinaagenddcpid adsoriaddo ng aci d

or alkali, o dilution with.a .sol.vent. aracteristic.of buffered

20l ot ons. wlie SR Th e ouh v Rn i b O R ous ok B O

PCT/ U8200510386& Gtabiidkliht plammakutial fdrmalatidas Howewr, with rpfaebe Ro@p@iniher of a

weak aci d and, . t of .the weak,acid, qr. a weak base d a,salt of the

ook bose. ARnih inve Sish g Sl by o SRR RSP B v B

ﬁcﬁt at el. Thefoﬁiglgﬁgﬁdaﬁesﬁ fbringlagdrds gdaky ﬂﬁﬁ bk DRghidgedt B?rf@:]murﬁe??ﬂnﬂwm@ni um or
r ox i on, adde 0es .no xceed the, capacit the.buffer .systemto

oAl 2o AR RO ERo g bafn P atnonia AP oo dny it BiBE SEREDT v i o1 es

are suit abl erélfvelyI6w cohctit@tiods@f Pttty e@ért PPREHt dbatuaing hetioltg Sedayseagent s,

for exanpl e, ter or an .aq eous/ oq_fgani c_.sol v%ﬁnﬁﬁm xtur.e or suspensi on.

[ 00206] The tjopg {piegetion: 3?8?5‘??‘&%1 PO o8 1155 PHRIOEPE s ent

invention i SHowéeanERsbud Mse Bl idfefictiéh dah StaBitibeQfrottReadatisiitileEidiA) Br duifathe range

of about 3.0 .to ahout

7.0 when in_Jjiquid for In certain e di ments, the
pH of the fofSRAPREPY Suractnly WF&‘?H%’HH“%’? ﬁféblﬁFeg'}}E]%ePB e‘&%ﬂ’(noﬁaqlg?’?o 5.0, or
about 3.5 1 OprBseft initd e HIRALHOTRED % (B 0RO ttal ForhulaBorftand indhide about 3. 8
to 4.2. In sone enbodiments, pH nmay be about 4. gz Wiil e not seeking to be
bound by t hi RlyR&aEF0 (i PP@O}&@%@H?@QB SrhiE oS0 ﬂ*ﬁh&%ﬂf@ﬁ@r<ée~t%&3-p|4 of the
phar maceut i Cﬁiolaﬂiwpmbﬁﬁi@%y%. R 1%@@5@%&%@@9& \dajisenwvigén khe peptide

may be accel erated such that the shelf life is | ess than about two years.
[00207] In c@rbansihylesedhamykethaBolptarrer or siofist poreioninsiriashalsi ty agents is

an acetate BULLET {BLeLer bl dle @ uld Mol QL 31ARD SODSE LRNHA0,0" 1O

of the pharmaceutical formulation, depending on the tonicifier selected. However, this is

optional and depends on the particular formulation selected. Parenteral formulations

preferably may be isotonic or substantially isotonic.

[00215] A preferred vehicle for parenteral products is water. Water of suitable quality
for parenteral administration can be prepared either by distillation or by reverse osmosis.
Water for injection is the preferred aqueous vehicle for use in the pharmaceutical

formulations.

[00216] It is possible that other ingredients may be present in the pharmaceutical
formulations. Such additional ingredients may include, e.g., wetting agents, emulsifiers,
oils, antioxidants, bulking agents, tonicity modifiers, chelating agents, metal ions,
oleaginous vehicles, proteins (e.g., human serum albumin, gelatin or proteins) and a
zwitterion (e.g., an amino acid such as betaine, taurine, arginine, glycine, lysine and

histidine). Additionally, polyrnér solutions, or mixtures with polymers provide the
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phosphate buffer (preferably at a final formulation concentration of from
about 1-5 to about to about 30 mivl) or glutamate buffer (preferably at a
final formulation concentration of fromabout 1-5 to about to about 60 W
I n sone enpodigiReices the buffer is acetate (preferabl ypce]tfusa}m]‘\mgﬁlg(,

formul ati on concentration of fromabout 5 to about 30 mV. [00 A
stabilizer may be included in the fornulations of anti -obeS| ty agents but,
and inportantly, is not necessarily needed. If included, however, a
stabilizer f i

car bohydr at or aty'ﬂg cgﬂfoé] e‘?%?eg%e anﬁlgﬁ’ept%gsg?{ :‘%ﬁﬁ[)mg?l éﬁa%l}l{zg&fcéllsre ul in the
practice ofshmkiénptraémmy affegethe ovorallisgbBippefobd phatnedcgutitalonmylatiose{ig v)  of a

carbohydrat 9&& dric al cohol. The pol yhydric alcohols and
carbohydrat are "he sanme feature in their backbones, i.e., -CHOH CHOH,
which is r 2l cohol's
i ncl ude su ipoungfgggnigggk?o éﬂﬁﬁ%%ﬁmg%ﬁﬁﬁhp&%ggg%g&gh% 6ﬂﬁ§fﬁhylene

gl ycols ( PE@slderﬁmnp@mdemme ame cottaingr gnt zsctcbt@llmnernm dass hefdn sofikee

car bohydr at k C hal ose,

mal t ose, | n»ga}' atféfgt ﬁcﬁ“ﬁg@ose pagﬁclaﬁag iftﬁ%ﬁ{u@cﬁg a‘?ﬁ*’%ﬁ teﬁ%g%’?“it ?:h%rml ecul es that

may cont ai rselcti o comtaindr cglroigjectioh g HE ey ogohipounds have
rctidoatl ¢ cfa‘rmm ul ihesebd hasedod adepftiop ofifheunds h

been denons i | zd

donat ur at 1 Siuadfon ahoanBlybe kot oBuEh Athon, B REBAGHD AR by,
PCT/ US2005/ 2Bje&8dH Adsoammeﬁthawpme b ﬂe@tees shr!s}ctn@f ﬂnzrwoziesrsad& beSuininziEde
car bohydr at, de: actose, . bi Nos ctose ot.her
car bohydr at gn?/vﬁ&mﬁub ouesggﬁ% Osl‘"%g%tgﬂg sago ersﬁe’a at % 61% g %ce glla%s patient,
i.e., the G%Bmmhydma"[‘welléishmlts et velbenk thﬁlissﬂm)u@ﬂmnmnﬂmbbysmﬂnge
concentrati,ons. uca the b oo ah a known in
the art as boé?? lic%tﬁ%L $6F° ?Jﬂ mt](?ggs acc@’u%)}e%%% ng c?Lruc ose be{é \Aeéfb’l e for
use with t hWest@zrpmmﬂbrﬁmsmMBHdmcbmma Vitappl Tiedtidlogial {16l dhemicalemdpertigs obesi ty) .
[ 00209] In taln‘%gjlb ncl uded,. the npound i s
Stabi 11 zed Ao GRROER e B feh M et in et o Noet of
gl ycerol, X‘.’ﬂhomsib,cafalﬂ'umpmﬂ yprfnpydoemﬁﬁidnwfenengmymdllomqum, as well as

e

vari ous poI et h coI s LPE | ght 200, 400, 1450,

3350, 4000, % F\;“‘F f%/é ?"Pg’F af@%ﬁw ¥ od pol yhydri ¢ al cohol
in sone e nt nc e at.ure. of. hillz mul at i ons
of the pr gb@ﬁ% %anlioﬁ :)n tﬁtz (Ieﬁver%cﬁ) nﬁ]ectlo% m Oﬁ er toé)npmk 1h gufcu?xh(%r

| yophi l'i zemeedleﬁnmladtypoﬂmsmﬂeﬁmge bmhmehhaiemow \txdd ahdhprosrdmﬂ)rfaseahugas i on
conponent that serve

ronni ol 1 sophes B BRRo Ly RERR B orer b et FhF b bers SRR BV AR G210
The Unit ed sBipptidoskiediclins plaed by ah bER)imsid Bdnds t hat anti-m crobi al agents in

[00219] Stoppers for glass vials, such as, West 4416/50, 4416/50 (Teflon faced) and

4406/40, Abbott 5139 or any equivalent stopper can be used as the closure for

pharmaceutical for injection. For formulations comprising peptidic anti-obesity agents,

these stoppers are compatible with the peptide as well as the other components of the

formulation. The inventors have also discovered that these stoppers pass the stopper

integrity test when tested using patient use patterns, e.g., the stopper can withstand at least

about 100 mjections. Altematively, the peptide can be lyophilized in to vials, syringes or

cartridges for subsequent reconstitution. Liquid formulations of the present invention can

be filled into one or two chambered cartridges, or one or two chamber syringes.

[00220] Each of the components of the pharmaceutical formulation described above is
known in the art and is described in Pharmaceutical Dosage Forms: Parenteral Medications,
Vol. 1, 2nd ed., Avis et al. Ed., Mercel Dekker, New York, N.Y. 1992, which is

incorporated by reference in its entirety herein.
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bacteriostatic or fungistatic concentrations nust be added to preparations
contained in nultiple dose containers. They nust be present in adequate
concentration at the tinme of use to prevent the nmultiplication of

m croor gani SB2W0¢HEAYBr tent |y i ntroduced into the prepar aCToRMbII6R0

wi thdrawi ng a portion of the contents with a hypoderm c needl e and syringe,
or using other invasive neans for delivery, such as pen injectors.

Antim crobial- agents should be evaluated to ensure conpatibility with all
ot her conponéoin?d] of The hewnufbanmng maocessfor thdwbove hpilid forrthylatiine gérdralig ireviatsuat ed i n

the total fornula.to ensu t hat articular agent that.is effective in
one formul at ‘108“#?0‘?“91%033@%@%?%‘8}%“9311%& stgot Sf?nlff@ni%gg RSEedUsABYRGR  to find
that a partidissblatiortsttimgitdianalih akpeaiiie didewptdserbive tdlleetd yestibilifA®nicy Mul at i on

i 00211] A preservative is, in the

but not effective_in ot h formul ation.

common phar €8y P’@%IF@Q%B%“%S&V FRYEAL e?aﬁgt“nﬁ‘r events or inhibits

m crobi al gr and nmay. be added to pharnmaceutical formulations for this
pur pose to a@@#zg] co‘ﬂ?&?\ﬂl‘éﬁﬁg’g%}qn%@é’”g?n'l’%%n%?lglnﬂ?yamtb‘r‘ﬂuﬁﬁStﬁ"ldl,zfl%%’r gani sms.

V\? :c | e thﬁ ammlbrl ﬁfsteﬁtg@tim Bﬁ@%ﬁx‘é&ﬁf neeesiseﬁy,_ragy Sl@ﬁlggktﬁrzilﬁﬂa%fﬁlbfo@%/h@ﬁb@el ess

af fect the overa tabi ity . the peptide, . ile the preservative
for use in t%@‘{’ﬁﬁﬁYM? f‘gm?%gkwgﬂl’? RGBS to 1. 0%
(W V), in sompicendelizamnhiocsRadachidifitedich sRuagabietichy elry Bdag@edfe.d,n 66 WO
2006/ 052608 PCTI US2005/ 03?086 mbi nat.ion with otcpel[’s, i s;  benzyl al cohol
(0.1-1. 09, TwemePxidefomgldel %@&m&@w A REpPYlepaXdegbatpropiolacdmsi nat i on of
met hyl (0. 05y78ne 5dropioshn, pbiaddtic @bid Rie@pYirodide B 3t 1ikd), 1P&%ee 02 Ehdfbion par abens.
The parabens are Iﬁwer, Ik%ll esters of para-hydrox benz.i)i C. a;;i ﬂ A detail ed
descri pti on B4R aﬁﬁP@@F’ mg; GRtrgtion ssdhe prgferred m stgteHos iopldtidaceut i cal
Sci ences by fybfdlitions mﬂ@%saenﬁﬁ%ﬂﬁmtﬁhe@teﬁle iR oR BiveiSesd Bl hnlghv.45d0€s  not
have a tendency to_adsor OSJ&]?CQ the glass i.n a glass contaiper when in a

liquid formPRast@ioredaR QB 9e Ceraeqiesh i seLissi g@?} filtgatiop, fhe 19BIORBapi | i ze
t he phar nmacefildigab afpRéidleatdias cottanayer, with regard to conpounds which do
have such a tendency when in liquid form a surfactant should be used in

their fornupatspn. in bhesboiMiant ktahoBesiPyechid @R Ridista@pbdiphesly tSthef act ant s
frequently cause denaturatjon of praotejn, both ydr ophobi ¢ di sruption

) ) f h
and by salt BPietgenseparapadgnents. | a*elfivléqrvaqeawa&f%ﬁe@mqnap BeRret sur f act ant

nmay exert a REHARE arf BRGUM foPBaréfidral\itifnhistPRmA 88 Rb1ObukSr ARGt er act i ons
bet ween surfactant noieties and the reactive sites . on proteins. However,

j udi ci ous us®clBie pmIstHiTeERERGY. Rhttiageensi fiadermsl drErTisu Ay BiTAbeca] #der f aci al
or surface wened Uk &dnhPMboditichRCth@fbeutiMAbERoROU Mrfitiétahex is%ﬁe@é?feli.' Be the
pepti de may optionally be

certain embodiments, mucosal delivery is also preferred. These routes include, but are not

limited to, oral, nasal, sublingual, pulmonary and buccal routes which may include
administration of the peptide in liquid, semi-solid or solid form. For formulations

- comprising peptidic anti-obesity agents, administration via these routes requires
substantially more peptide to obtain the desired biological effects due to decreased
bioavailability compared fo parenteral delivery. In addition, parenteral controlled release
delivery can be achieved by forming polymeric microcapsules, matrices, solutions, implants
and devices and administering them parenterally or by surgical means. Examples of
controlled release formulations are described in, U.S. Patent Nos. 6,368,630, 6,379,704, and
5,766,627, which are incorporated herein by reference. These dosage forms may have a
lower bioavailability due fo entrapment of some of the peptide in the polymer matrix or
device. Seee.g., U.S. Pat. Nos. 6,379,704, 6,379,703, and 6,296,842.

[00224] The cojmpounds may be provided in dosage unit form containing an amount of

the compound with or without insulin or glucose (or a source of glucose) that will be
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present in the range of about 0.001 to 0.3% (wWv) of the total formnulation
and include polysorbate 80 (i.e., polyoxyethylene(20) sorbitan nonool eate),
CHAPSO (i.e., 3-[(3- chol am dopropyl) dinethylamoni o] 1-propanesul fonate),

BrijO (e.qg. ril, 35, which is (polyoxyethylene (23) IlpayhiébooSh5Rse -
pol oxamr%%?(ﬁg&%{’ er non-ionic surfactant. [00214] It may al so be desirable

to add sodiumchloride or other salt to adjust the tonicity of the
pharmaceutical fornul ation, depending on the tonicifier selected. However,

this is opt)onal. and depends on th rtj.cul ar, formyl ati on .sel ect ed.

par ent er al | FEPRGILEIOAEUBFARER 0FSP AL ST SbEnHL P SN R Fy

i sotoni ]? [aﬁhﬂ)&%‘l@bfﬁe aclrtqjoeﬁdsf&‘dr tuehiathent Bp%hrdligraeﬁb'ﬁfealdis&rs@ﬂu@ﬁs&dbﬁ awat er . g
Water of sujta qual jt or, parepter m.ni.stration can, pr-epare
o ther by GhEERHEH Sh: oy it Sreorg A AR OOk B MR b e ¢ he

preferred aguafsiéphicle for use in the pharmaceutical fornulations.

[00216] It is possible that other ingredients my be present in the

phar maceut i[oad25] f Qtsilldt kRBEhizeO6 thotdid itiel fRNR bn tMGHatingihSoMMyantincl ude, e. g.,
oi |l s, antjoxidants, bulling agents, tonicity

wetting agents, enulsifiers , a

ol 1 or o PRaI AT HgaR St R AR e e ag HOERLA B SOl oi ne
(e.g., hunghatiefsphysealdondifion, Rl cdhdiflorab bPrediel itk)otien thotdrs. 20M dffebiveOn (€. 9., an
am no acid such (gs bet.aj ne, tauri.pe, ?P{r?i n'é e, I%Jﬁ%/l(:i ne, .l ysine and

hi sti di ne) . QYA iﬂﬁﬁ&ﬁ"b?m%%ww‘%%? Wia the pprtighlay Goplbivatien b nol yrer s

provi de t hexdhiniMéed 0051LEBEPEerEE; HaiBRMBH DT IR BentORROMbIRIdYmdyIowONt T Ol | ed
rel ease of the peptide. 1§ clpogglglsél,onal i ngr edi ent of course, should not

S
adver sel y aPFaeefiudeameips ‘P’Fl%ggﬁre&fag‘f‘woﬁﬁé‘?ﬁ%eégmqwtforrml ation of

the prese invention. []00217] Containers are alsq an integral rt of the
fornul at i o%gﬁz%n qﬁ’]'eg‘?ft{yﬁ’ﬁ%zli’ﬁ%fs 3y cijuen @8ﬂ§il%‘?ré‘ﬂ’“a°%€3‘?’rﬁgr’fgrﬁa ‘;‘g’g r there is
no cont ai neig, 5MAg to 190 @ tPdr uppérIBMit of aBbut dO®Sg, 500 nd,N 8 Feng, WhgfdBEL t he
liquid it contalns, particul ark if the lLiquidis a% equs. Therefore, the
sel ection off 1q P&r‘i’%@?ﬁéﬁ‘“‘?@?’f“& H"F‘l‘{}feépaﬁ' M} TP 19fEhe 488 d on a

consi der at i \@fge9tuch BE0.1 GO EPOGE b 108 cathpotiiEped AideATREdoseAfer WB thayae Of t he
solution, and the treatnent to which it, wil] be_  subjected.. Adsorptzti on of

b
the pepti defetigeredia digrrglednt doses, Peovisted pontinyqusly .2 74 houz gerpd oy P  j f

necessary, g bS8 Hofrs DOROSInibeE M R s pasShy nfad be SRR Bhou W Batdey) alkivdgh |
borosilicate glass #33 (Weaton Type 1-33) or its equival ent (Wheaton d ass

Co.). Ot herit ¢RiHRsmeoref Catignqus Aelivgtyeas bt indhg forny pLroatinioys wiusiers. car t ri dges

accept abl e FRmpiRNIH:AGhY BusidAGhiHFBcId R 0 6ASH016] 1o aboMERnnfeke pd3l | Nder G as
GVBH and Forma Vitrum The biol ogical .and_chem cal properties of the

conpound meischrde dasapy fFamy ghukl O W esrelkeatin nrrbawd OPyepke miyieicoRinpePsa Wheat on
Type |- infusion. These doses and infusions can be delivered by intravenous administration (i.v.) or
‘ subcutaneons administration (s.c.). Exemplary total dose/delivery of the pharmaceutical
composition given 1.v. may be about 2 pg to about 8§ mg per day, whereas total
dose/delivery of the pharmaceutical composition given s.c may be about 6 pg to about 6 mg

per day.

[00227] Leptin and leptin derivatives may be administered, for example, at a daily
dosage of from about 0.01 mg/kg to about 20 mg/kg, in some cases, from about 0.01 mg/kg
to about 0.3 mg/kg. Administration may be by injection of a single dose or in divided

doses.

[00228] Sibutramine may be administered, for example, at a daily dosage of from about
0.01 mg/kg to about 10 mg/kg, in some cases from about 0.01 mg/kg to about 1 mg/kgin a
single dose or in divided doses 2 to 3 times per day, or in sustained release form. In some
instances, sibutramine may be administered the single daily dose of 5 mg, 10 mg, 15 mg, 20

mg or 30 mg orally.
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33 borosilicate serumvial to a final concentration of 0.1 ng/m and 10
nmg/ M of the conpound in the presence of 5% mannitol, and 0.02% Tween 80.
[00218] For formulations to be delivered by injection, in order to permt
introduction of a needle froma hypodermi c syringe into a multiple-dose
vial and provide for resealing as soon as the needle is w thdrawn, the open
end of each vial is preferably sealed with a rubber stopper closure held in

pl ace by anyglyRses band. [00219] Stoppers for glass vighsus8emBas, Veést
4416/ 50, 4416/50 (Teflon faced) and 4406/40, Abbott 5139 or any equival ent

stopper can be used as the closure for pharmaceutical for injection. For
formul ati ons conprising peptidic anti-obesity agents, these stoppers are

tibl h t t
?ggprrﬁl :’:ltl gn 0%1229& ﬁl\}% %@agﬁﬁ%% a+‘§‘65%e égg\?’garn(:bgé ?ﬁa@?%@% ésc'f~,‘t$(f5)|%)npermsIt pass the
stopper i nt &gt rﬁig?tgttcgeﬂiormgfk&m$mm@amgfpmﬂﬁm{) MBQk%Iaf;amnvﬁfnngkgy the
st opper can stand a c s ernat |
vt de can B HRR el PR araf ot dovey  BHGES Bunggri Pged Flsee

subsequent réeanstitution. Liquid fornul at| ons of the present invention can
be filled into one or two chanbered cartridges, or one or two chanber
syringes. [00R29]] EfighfoldwitfExanphy aranéddedfo flingrapd)butmaciénit, iledhvehtddrul at i on
descri bed above is known in the art and is described in Pharnmaceuti cal
Dosage Forns: Parenteral Medications, Vol. 1, 2nd ed., Avis et al. Ed.,
Mercel Dekker, New York, N. Y. 1992, W@S i ncorporated by reference in
its entirety herein. 68 WO 2006/ 0526 2005/ 039686 [00221] The

manuf acturi ng process for the above liquid fornulations generally involves
conpoundi ng EEOMHLEE filtration and filling steps. The conpounding pr ocedur e

i nvol ves tian, of Cl f| vat.i
fol | owed by @Q%HI |§e””fl%°r??§§stsgy 5%92%%’6 emﬁ@?fé‘?’%m 85"3 6t15|(28‘é§“a§% ) d%sol Vi ng
at the same farite.sifd)OP&RjityAnd expniation/e chagyhmidostads. Theg.rats wemdpml@lad eral, my
not require steriliz i f steriljzatign is
necescary. amym e BEIsA eI E st e piolk e ehihe s SR EESE! opi ng tne
pept i fle phar hﬁhmﬁu zmalenefrgr rRak,abr e&@mﬂé Ttehid (pyods et J. mmtzéamjnmyﬁn calh
sterilizatio 0 i nc i st at r eat,
gases (e.g. E‘g ﬂ)ﬁ?zi@ eﬁgﬂ? %gﬁm iﬁﬁd’?ml%@ 56766‘3(? 5‘?"8}3% ene
gxi deOI betg Qﬁﬂr&:s R{(x&ﬁEeﬂﬁfkﬁmes QﬂoOOH;hnﬁx@ioﬁIMAD CTheltats pefea@adel ﬁdhda&dudnmt hyl

rom de and the |i sur a.f tion _source, .an t
handl i ng. Fi FoPbRi3 sag?mnﬁllglflégplg&gﬁg{aﬂwclgf R%?&'FWW?‘&FP‘@??”?@W% qui d
fornmul ati onse®h nfob&atawﬁgmat dighBend lkcalfrond PG Rebd@fdhiTRets DI 1468 f028-7i viséd ves

filtration through 0.45 mand 0.22 m (1 or 2) which may be connected in
series. AftePriqrt gmgfrquﬁentt Abthe Sqlcmflt affening pefiod (prior to drug admimstration), the

animals typically achieve a mean body weight of about 500 g.

[00232] The DIO animals were divided into four treatment groups. Each group was
implanted with subcutaneous osmotic mini-pumps (DURECT Corp., Cupertino, CA)
designed to deliver vehicle, leptin (500 pg/kg/day), amylin (100 pg/kg/day) or leptin (500
pg/kg/day) + amylin (100 pg/kg/day) for a 14 day period. As described herein, amylin acts
on structures in the hindbrain involved in food intake and/or body weight modulation and
leptin acts on structures in the hypothalamus involved in food intake and/or body weight
modulation. Food intake and body weight were recorded daily. Bedy composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). Indirect calorimetry was used to measure changes in energy expenditure on days 4, 5
and 6 of drug treatment (Oxymax; Columbus Instruments, Columbus, OH). All data are
represented as mean = SEM. Analysis of variance (ANOVA) and post-hoc tests were used
to test for group difference. A P-value <0.05 was considered significant. Statistical
analysis and graphing were performed using PRISM® 4 for Windows (GraphPad Software,
Inc., San Diego, CA). In some early studies, SYSTAT® for Windows (Systat Software,
Inc., Point Richmond CA) was used for analysis. '
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filled into appropriate vials or containers. [00223] In one enbodi nent, the
anti-obesity agents are adm nistered peripherally to the subjects. In sone
enbodi ments, the liquid pharmaceutical formnul ati ons of the present

i nvention am® iond/eneed for parenteral adm nistration. SupéppiBediRbses of
adm ni stration include intranuscul ar, intravenous, subcutaneous,
intradermal, intraarticular, intrathecal and the like. In sone enbodi ment s,
t he subcutaneous route of adm nistration is preferred. In certain

embodi ment s, 1oPAR9SAipfie) | 4P eRLARRIELSES S HRsuE MRS dnghde, but

are not ora nasa uccal Troutes
whi ch may i nodoatd chagad mﬂasdbrmglm aftofl4 the oﬁémxg ladimmsnatimq (0. d@rtz@&tﬂmt%ﬂ d or

solid form .Fr risin iy ntj - It ent s,

adni ni st rat i SH {g{e{) 11ﬁéghec frgrgﬁrglg m% EqET e"% E)r??f CqVSn?l AT m%%)?(éb%%"p chfi to
obtain the d@s effeﬂmbmﬂiet)@mtmtakeﬁxﬂmdy weighty ahm(zj&csm&édwmbhmmmhﬂhi dfi ty
conpared to parenteral del In_addition renter contr.ol |l ed rel ease
del i very canP émggcﬁeg%'ﬂmﬁvlegg%’mf ﬁﬂﬁgqsilé?@&f‘%d lﬁ‘? 5?’8@8 L VHelr i ces,

sol uti ons, impatiedbsats GratbddethieitRs velicle awﬂﬂyllhst’ plimgoricpm. (Padithieariakdy or by
surgi cal nmean ampl es cont.r ol I rel ease formul ati ons are descri bed

i uu. S. Paten’flaﬁ%% d%%f?d S ?@‘17 &mqé?ﬁano 766, 627, which are

i ncor por at ed ence, These

iRt A e £ it B e e TR e
matri x or dlmdy@&proﬂﬁc&:déy@e trebdmBnts RalFigdNos depctSatangee 4, body progin/fdducedd

6, 296, 842. Th ounds ided.in do nit form

cont ai ni ng al??'t ?ijr%?ﬁ‘fl ”g‘? %{ﬁﬁﬁ"&i‘)‘}%%ﬁﬁﬁ?ﬁ‘gﬂl Fe C{P’F?é‘ﬁ?ofaf‘fgﬁf‘ﬁf?t’(’i’rmél ucose (or
af ?our ce of glifiasey) grtzahatthewdxdt ixbﬁmﬁa% t)sééféd M?it%ﬂﬁ%duﬁ’ﬁ@hﬁd&%&l@h 39686
effective in,_ope.o 0 ntro r.e

Ther apeut i calP F{)}ng ftrg%sl;el é”é‘gesdﬁg?]ﬁt V%?Fe’f é“%’@ﬂi%%ﬁﬁ' g"g'fpmﬁﬁﬁcr? et t of
ghr el i n- assogidsad @60.06; Famsen. or di sorders are those sufficient to treat,

prevent, or aneliorate the physiological effects of undesirable |evels of
ghrelin. [00@RE5] AsFlgﬁrdeklﬁctgﬂﬁﬂ@mhm&gbyxﬁehmm dumngt}ﬁ dﬁzlketzﬂe ofthe ef fecti ve

anount of thg nt|- obe i act.ors incl.uding the
age and wei ghP2upEt %“H}épsp% %r‘l‘f‘%ﬁ?ﬁfgﬂ) Jﬁ‘ﬁ‘ﬁeg ?OBF&@P”@H‘?{*EBM‘)PY BRiEh e
condi tion t oofeg abdoﬁ@'&ﬁ@b b}edmbvﬁﬁg'lﬁ'fméta’hﬁh@fa& (HAR, Iebiekd)) e treastwidd thef t he
antl-obeS|tyaen wi.th_th ticul i.na
S0 ot or eneomtamign e dnd Sralfiiia A ety PG o G gt e
conbi nat i OB s¥Rle r&?ﬂu@\/lsb tbfe@ﬂ'xeﬁgrﬁ@éﬁ%@g ZH%IMﬂtsnﬁlﬁtaﬂd@Msl?fargeﬂ&i }ﬁﬁlmrd 4ih &ider ed
agents to be_an e tive am ) 0226] . However i cal doses cont ai n
P o | ooy orabe feging, e WA Jhe ashyi g tinc DI Bpng B SESTEmL e oot
limt of abosiktaihe@reguctiolth fdod intakd body Weght 6l Wy £ Whil®increasing metabolic

rate. In addition, the reductions in body weight and body fat were not accompanied by a

reduction in lean tissue mass.

EXAMPLE 2

[00236] Another series of experiments were performed to further explore the synergistic
effects of the combination of amylin and leptin on changes in body weight and body
composition. In-bred DIO (Levin) rats were obtained from Charles Rivers Labs for these
studies. These rats were developed by Barry Levin from a line of Ctl:CD®(SD)BR rats that
are prone to become obese on a diet relatively high in fat and energy. They were housed
individually in shoebox cages at 22 C in a 12/12-hour light dark cycle. Rats were
maintained ad-libitum on a moderately high fat diet (32% kcal from fat; Research Diets
D1226B) for approximately 6 weeks prior to drug treatment and throughout the experiment
with the exception of pair-fed controls (PF). PF rats were restricted to the intake of either
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or 100 ng of the pharnmaceutical conpound per day. Al so contenplated are

ot her dose ranges such as 0.1 gg to i ng of the conpound per dose. The
doses per day nay be delivered in discrete unit doses, provided
continuously in a 24 hour period or any portion of tha o4 rs. The
nunber of dbQé¥PEFYHay nay be from 1 to about 4 per dayp&gﬁyﬁaﬁgﬁaiit coul d
be nore. Continuous delivery can be in the formof continuous infusions.
Exenpl ary doses and infusion rates include from0.005 nnol/kg to about 20
nnol / kg per discrete dose or from about 0.01/pnol/kg/mn to about 10

prol / kg/ mi n tha asyliEoweatedesws- Priete diue admimsirationdes bad tipieplly atteisidsrseagan be
delivered bypigty-p¥e adm nistration (i.v.) or subcutaneous
adninistratioﬁ@(sft.g. g§enplary total dose/delivery of the pharnaceuti cal
conposi tion @oyeA i TianfiBis PG BRRLY ink EhatiRnB RO cSurli-RBAcHRY botfrer eas t ot al
dose/ delivery of "the pharnmaceutical conposition given s.c nay be about 6 jig
to about 6 nijcigifapd wasp implogedvith subptingousmpepRinTPeRs (Pateresp.may be

adm ni st ered | - dal . - .%%§q?l Q1 ng/ kg to
about 20 ng/Eg%ﬁ%ﬁﬁggggﬁggggé?@??%%#gg@ﬂ?@%ﬂ%ﬁ%&ﬁ%iﬂﬂhiO a g%?%%.B ny/ kg.

Admi ni st rat i egprapeigte yehigly. Retjemylin &C%ZS;&O@W@ déﬁ@@‘%dn 59% DINSQ iesterileoses
00228) Si butiang i nj _ . f
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fr om about _ . ] sone cases from about 0.01
my/ kg to abopumps werg degighed ta delyerghisledosydingt 1G0nadialdag emuidasdeptia at $003 t i mes

per day, or | tal neg e form In sone instances, sibutram ne may
be adninistepé%gt éﬂE?ﬁ§¥§%%§?¢y dose of 5 ng, 10 ny, 15 ng, 20 ng or 30 ny

orally. 70 2006/ ( : ], Rin be

i st er ed 000 cuaapp oy AR AR e Ut sUTRRRR EURESY 15 1o
about 8 ny/ k§orpi. fFussting, CAS tlestanedtofdeliver wahonla, 1aptis (590 Medfeday) adsolin (B0ny/ kg of
body wei ght | i . ! LV I ay, or in
sustai ned reB524%) P utaaGu My EhUBREOFRERGUR) ko da LRRE BT
illustrate, weightrod fdodnmtake eherepardedrinilio iBody EMAMPILES waEieasPtel ploftOaRB 1]

Di et -i nduced [ Q) | r I.s. a val uabl e
nodel for tﬁ%9§®g§¥m%%%§%gg?9@9Q%%Q?%gﬁﬁﬁgﬁgggg¥£§§%?ég'ﬁ%ﬁ%@%tasis. These
rats were devehmwpition mtasorements,irate wele biGiylpleRd (Y1(16D) BR)wallatestiltthdplesglesspr one t o
become obese I r. jvely gy n e . r exanpl e,
Cevim (1954) A s TR 6 hpondl ol RMrARECH R RS wetdSannld

: prior to pump implantation and on the final day of the experiment. This enabled the

calculation of changes in actual grams of fat and dry lean tissue (e.g., grams of body fat

after treatment —grams of body fat at baseline = change in grams of body fat) and changes in
% body composition for fat and dry lean tissue (e.g., % body fat after treatment -% body fat
at baseline = change in % body fat). |

[00239]  The graph in Figure 6A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. In this experiment, leptin
administration resulted in an overall 2% decrease in body weight and amylin administration
 resnlted in an overall 6% decease in body weight. Notably, the percent decrease in body
weight in response to administration of a combination of amylin and leptin was about 12%,
an effect greater than the combined effect from the individual agents administered alone.
Accordingly, amylin and leptin acted synergistically to reduce body weight. Figures 6B and
6C depict changes in body fat and changes in body protein, respectively, produced after the
two weeks of treatment. Again, the reduction in body fat as a result of the combination of
agents is more than the combined reduction in body fat as a result of the individual agents.

These changes in body fat were not accompanied decreases in body protein but rather by a
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Levin et at (1997) Am J. Physiol. 273:R725-R730. DIO nale rats were
obtained from Charles River Laboratories, Inc. (WImngton, MA). The rats
were housed individually in shoebox cages at 22 Cin a 12/ 12-hour |ight
dark cycle. Rats were nmaintained ad-libitum on a noder h fat diet
(32% kcalWPRYWiF24P8 Research Diets D1226B) for 6-7 weé]lfg/l%p%i @P( *d drug
treatnent. At the end of the fattening period (prior to drug

adm nistration), the aninmals typically achieve a nmean body wei ght of about
500 g. [00232] The DI O animals were divided into four treatnment groups. Each
group was gaimplipatsendgroiin. hThosaresiita swpors 2 osizbelicetiastior thowmpbingtDURECT Cor p. ,

Cuperti no, vehicle, leptin (500 [ kg/ da ainylin
(180 pg/|cebg%g”)‘%%qweg%h{%?%’géﬁ/kg/ day) + aﬁyl i n((1oopgg/ Eg/ dfg/) for a

14 day per jy . i t t he

D1 by at 1 Koo ves o S areandfl ool £xcofiba? BEbbRRarlle "% oot on
acts on stﬂl@n@ﬁmt efguiyhin t-heptinyrpibe h@t@m@mawmm@ﬁeqtnfm@m,amxafcedmmd/ or body
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conposi ti o%‘g\%\%één?%s%% % ?ﬁég?m o ancigq¥efat er %u e?e&%%ﬁ%lgg%y ng NVR (Echo
Medi cal Sydseibed aidvesbEtats xﬂ'th)e velicleli amgbin, au&hmyhm‘bleptyn tmsnans gdupsdhadeasur e
changes in e ex days 4, dru S eat pent (OXynmax;
Col unbus | n‘gﬁr%ﬁéﬁ essqg?%dqduﬂ%%l ¥he£la i fdj 1? @%egnmn” ?Sersenctte g{sa mean SEM
Anal ysi s oefmouatcoamd(nwbl@dm)ylmndatplbgbumdbdy wsight wisrecouted dailyt for thesto f or group

di fference, con ere ni f| cant . ati sti cal
~anal ysi s a‘ﬁ?f {me&t Wﬁe)srSgé‘ﬁsgev}{?}lfSFI Ztﬁ gﬁoupg %ﬁﬁ%\?\%d (G aphPad
Sof t war e, 1ej>mme,atn&angr&1ﬂg:d; heﬁ/appmhmafe@rﬁ% da;cke,asesm bddseseigiBYSatAe (o ) f or
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effects ofefknydnhz»dﬁwdzghtamthemmmnmﬁmlmb cargbifation of m;ainelemmemm mla changes in

body wei ght afte t|o |n erest is
Phar (%) O et SE e P20 0n Pl sy RREV Bl R ior AgeBRbteh it hom '
t hi s obesi é;qaexﬁmdﬂﬂemc(mmftﬁﬂﬂie o@mbﬁatidnexf athigloch- leptirededuces bddpaheigheoght ), and
(2) rats tr%)?ged W t egh |nat| on of anylin and |eptin consuned

si gni fi cant™ ?‘@é@atf?ﬂgﬂr UG Y i cant Iy nore weight relative to rats

treated wﬁm&{ vehicle or anylin or leptin alone (p<0.05; different
letters i hat groups differed significantly from one another).

[ 00234] Si o240 %é@&h&e&hﬁr@n,@bﬁﬁflﬁ;ﬂﬁlmlsbmdrg nejunosi Humans wii ghesisy 3 depi ct's

changes in uced the tr nment.s ,and ur.e depl cts changes
- bady pr B e BaaBellens eein Poapiranp SRS R ol S AhsRE ¢ at o
W th the ciepilsald @4 lepfin miﬁiahd’ﬁdf@@é:’dammﬁﬁl noshg) (Hatlhe Sk gog-Topneat (ISDY) han t hat

in animals treﬁi(?d with either individual agent or vehicle
“and in prone rats.

bk = 3

[00242] DIO prone and normal HSD rats were divided into three treatment groups. Two
groups were implanted with subcutaneous osmotic mini-pumps (DURECT Corp.,
Cupertino, CA) designed to deliver vehicle or amylin (100 ug/kg/day) and the third group
was pair-fed to the amount consumed by the amylin-treated group for a 14 day period.
Serum leptin levels were determined by immunoassays using a commercial kit (Linco
Research, Inc., St. Charles, MO). As shown in Figure 8, the serum leptin level in the DIO
prone animals is approximately three-times higher than that in the normal HSD animals.
Thus, DIO prone rats are hyper-leptinemic. Both amylin treatment and caloric restriction to
the amount of food eaten by the amylin-treated animals significantly reduced plasma leptin

levels in both the DIO prone and the normal animals.

[00243] Normal, lean HSD rats were divided into two treatment groups. Each group was
implanted with subcutaneous osmotic mini-pumps (DURECT Corp., Cupertino, CA)
designed to deliver either vehicle or leptin (500 pg/kg/day) for a 14 day period and body
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(p<0.05). These changes in body fat were not acconpanied by significant
decreases in lean tissue (p>0.05;, Figure 4). [00235] Figure 5 depicts
changes in energy expenditure during the dark cycle of the treatnent
groups. Wid sogéaers(or diet)-induced reduction in foodpChuakes/@aeicbody
weight is often acconpanied by a slowing of netabolic rate (Heat,

kcal /h/kg), rats treated with the conbination of leptin and anylin had a
significantly higher netabolic rate during the dark cycle relative to the
ot her gr oupgitRshs AR dedPLus s ml% Jppand
forebrain fe%gfPC EcenteerVg Iyt%rlﬁ %? ?léyﬂegﬁeg%né\%on% na resul ted in a
si gni fi cantma'ﬂta/da)éusDKi preet mm@%telmwdamoﬁﬁwt arrﬂtsaﬂemecb@whwem@hdy and body
fat while i i n nbody
wei ght and By AR TRSRE, e DO Eone uiln g dbhfianck i NSNS Al e
mass. EXAI\/PWEgEtrﬁc@t@@Ba]tecmée‘MQr seri es of experiments were perforned to
further explore the synergistic effects of the conbination of anylin and

| eptin on CEE&QESLEH body wei ght and body conposition. In-bred DI O (Levin)
rats were o ard ers L ; studies. These rats
wer e devel o@bg’i gy a(?ery %Awert;i% ?rﬁ“%ccfnﬂbﬁ%‘%g?g%ﬁﬁl@%ﬁ%(SD) BR rats that are
prone to bemmtme@dma&memcdemﬁahemﬂﬂﬁiovaigmngebgi'bddmwb'ghtemddio@ner gy. They
wer e housed_ i ndi.vi 0X, C a. .12/ 12-hour |ight
ok cyor o, oSl S male P yBRIER SRR Bt e RS H 1 ¢ at %G e
(32% kcal fd@mmtfedhuEM@bar @latﬁx)éhﬁwaslails&ﬂ&ﬂ)m 50%DMﬂﬂm>stelmi?etvedtgtaﬁdweeks prior
to drug trea t, andthro ut. the ri ment xception of
pair-fed coﬁ{’ flssqgﬁgg‘b%%?%ﬁgr e%agfc"i‘)@f oy lfng ﬂf’%g tﬁts“gti?gta U8i t her 72
CVO 2006/ 058@&&0 Eﬁﬁlphﬁﬁﬂ%JgQ&G 86livet Vedicknyibuttantinedd herkefiagplip amEPl’m @ooto drug
adm ni stratl t att of 500 g.

[ 00237] The bgorﬁg?gayy %e%slqyﬁ‘febé’f?@%?%ﬁ%ﬁegwgﬁﬁ%xgmﬁﬂ@ BB&I anced. for
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conta ni g SITROHORIE Tn Py SPBbRT Era Rt Her (REDIBH (The 428) was
di ss;)l ved i i) G&%%&éd ntlmtelab%(sjdglaes mwm@clrwaaMnmséﬁeaemb eRpdchlitddepdeat ech, | -
cat al og#450 was ssolved in, sterile wat esigned to
del i ver vehwﬁe R e sgppn WW%W{%FW@@%E%W@J@ ef*gﬁg/ kg/ day
for a 14 dab’xﬁéﬁﬁublﬂd'rhl[; &ﬁﬁﬁ@hs%@l@ﬂaﬂfn@fbhdf@& ih maa@&@d ofaf dhdeieat aneous
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CA) .de
vehicle, | eBisF‘ﬁ (? %%axpsﬁg‘}gr@y fé&@ﬁfer irgarw’aqt i gr(nfggf body fat at basehne change in
grams of body fat) and changes in % body composition for fat and dry lean tissue (e.g., %

body fat after treatment -% body fat at baseline = change in % body fat).

[00245]  The graph in Figure 10A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Sibutramine
administration alone and amylin administration alone resulted in about a 6% decease in
body weight. The percent decrease in body weight in response to administration of a
combination of amylin and sibutramine was about 12%. Figures 10B and 10C depict
changes in body fat and changes in body protein, respectively, produced after the two weeks
of treatment. Fat mass loss was evident with the treatment of either amylin alone or
sibutramine alone, and a synergistic effect was obtained when both amylin and sibutramine
were administered in combination (Fig. 10B). Administration of amylin alone resulted in an
increase in Jean (protein) mass. Lean {protein) mass was relatively unchanged when

* sibutramine was administered alone or in combination with amylin (Fig. 10C). These
results support a metabolic effect of the combination of agents as well as a weight reducing
effect.
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gg/ kg/ day) or leptin (500 pg/kg/day) + amylin (100 gg/kg/day) for a 14 day
period. Body weight and food intake were recorded daily. Body conposition
was neasured prior to and after drug treatnment using NVR (Echo Medi cal

Syst ens, L . JX). For body conposition neasurenent rats were briefly
pl aced (- Wﬁ%@g?’ﬁ;’%‘ wel | -ventil ated plexiglass tube tﬁgT’(U\ﬁﬁg”’?Wé\% i nserted
into a specialized rodent NVR nmachi ne. Rats were scanned prior to punp

i npl antation and on the final day of the experinent. This enabled the

cal cul ation _of changes in actual grans of fat and dry |ean tissue (e.g.,
grams of botRP2f@lt Thytoepimarientimemim syt calpshobmipyay 2puHsh.ACHYBES Were= change
in grams of ;0f¥ed fk ber@RbnChAFEER bhily wetiRARY bR BEsdsttoANPhddferhik i@nd dry
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change in %oy wfeped (oo a3epchPhaningrgipteonist #iltpgrellBltsdyp et lsreceptors.
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(protein) mass was unchanged or tended to be lost when phentermine was administered
alone. Administration of amylin alone preserved lean (protein) mass and the combination
of amylin and phentermine tended to have the greatest increase in lean (protein) mass, even
while the animals underwent about 12% loss in body weight (Fig. 11C). These results

support a metabolic effect of the combination of agents as well as a weight reducing effect.

EXAMPLE 5

[00248] To demonstrate effects of the combination of amylin and a CB-1 antagonist on
changes in body weight and body composition, in-bred DIO (Levin) rats were obtained
from Charles Rivers Labs. These rats were developed by Barry Levin from a line of
Crl:CD®(SD)BR rats that are prone to become obese on a diet relatively high in fat and
energy. They were housed individually in shoebox cages at 22 C in a 12/12-hour light dark
cycle. Rats were maintained ad-/ibitum on a moderately high fat diet (32% kcal from fat;
Research Diets D1226B) for approximately 6 weeks prior to drug treatment and throughout
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effect on body weight in the DI O animals. The conbination of anylin + leptin
results in a decrease of about 12 %in body weight relative to vehicle
control. Accordingly, the pair-fed experinment denonstrates that the

conbi nat i oNV@L00&BIZE48n + | eptin reduces body wei ght over PCAG2@bOsesst hat
conferred by caloric restriction. EXAMPLE3 [00241] As discussed herein,
serumleptin levels in the majority of humans with obesity are high, and a
state of leptin resistance is thought to exist in these individuals. Plasna
| eptin | eveliis expdinhe@pt Brivr teBiSidantiQravek ﬁtsaiaafsipmamy tRind® k FRhn tddly malpht
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esi gned t er.ve or anylin (1 4 a the thir
group was ﬁ&?ﬁmggéﬁ“ vgd ol ﬁ%ﬁ%ﬁ’tmﬂ:’&nﬁﬂ%@ "WICF’W%S éﬁ%‘iﬂn}sﬁf P GPoup for a
14 day peri o poi@ydag). Imﬁbﬁdmadtwehﬁzayﬁeﬁvé#@ jastpkines 1iByts bithpswassrys using a
comercial kit (Linco Research, |nc. éi1ar les, MO). As shown in Figure

8, the serurfid Bstiwsightvere measuradat awg 2 weé:ﬁ posifiPHaeY. PedyopiPesiiioraras| v
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rats are hyper-| eptl nem c. Both anylin treat ment and caloric restriction to
t he anpunt JFOf By campasifion measaisipenip ratp watedaenplpaer §-1snighinfiwelint | y r educed
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Normal , lean HSD rats were divided into two treatnent roups Each group was
i mpl ant ed wiRak waheamsd averdo semvmMDanition ans ke imUREGT thesrgerimemiyJaist i no, CA)
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period and body 74 WO 2006/ 052608 PCTI US2005/ 03968 was recorded

weekly. As dadwifat afier fpajens —grams plbodn ét picesdlipe=ghymee mfgrqr@ptf bedy( s end
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reduction in n norma D'rats pr one ani ma

descri bed hé@b@)dyfatmpb@clmeesqhsmm%tb@dzf@@ wei ght redum ng effect, of |eptin.
EXAMPLE 4 [00244] To denmpnstrate effects of the conbination of arryl in and a
ser ot oner gi d?%4PhdrlEp ereph i FiguptZdkdepicHniehiclewerenedchantged rerseidedy wei ght and

body Conpos»e&gh%ﬁthﬂr&nﬁah gmﬁﬁstg%emmofv@éewm@at%& %ﬁ/\blgtﬁgat' nto four

treatment groups, as described in anyl'in was dissolved in
500 DVBO i n admensaongensresahiefl in shayt 4 Hrdenraseds bulysesishiend amylist er i | e wat er .

Each group v@as;didRbah&s kb i YRGS 89399¢3se in body weight. The percent decrease

in body weight in response toédministration of a combination of amylin and rimonabant
was about 11%. Figures 12B and 12C depict changes in body fat and changes in body
protein, respectively, produced after the two weeks of treatment. Fat mass loss was evident
with the treatment of either amylin alone or rimonabant alone, and a synergistic effect was
obtained when both amylin and rimonabant were administered in combination (Fig. 12B).
Administration of amylin alone, rimonabant alone, and amylin + rimonabant in combination
resulted in a relatively equivalent increase in lean (protein) mass (Fig. 12C). These results

support a metabolic effect of the combination of agents as well as a weight reducing effect.

[00250] In another assay, the CB-1 antagonist rimonanbant (AC163720) was
administered in combination with amylin. DIO prone rats were maintained ad-libitum on a
moderately high fat diet (32% kcal from fat; Research Diets D1226B) for 6 weeks prior to
drug treatment. At the end of the fattening period they typically have a mean body weight
of 500 g. Rats were then divided into treatment groups and implanted with one
subcutaneous mini-pump (Durect Corp) and inserted with an oral gavage. The mini-pump

.contained either vehicle (50% DMSO in water) or amylin (100 pg/kg/day) while the oral
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osnotic m ni-punps designed to deliver vehicle, sibutram ne (3 ng/kg/day) or
anylin (100 g/kg/day) for a 14 day period. Body wei ght and food intake were
recorded daily. Body conposition was neasured prior to and after drug

treat ment ‘g)szl”&gsw (Echo Medical Systens, Houston %%T/H*Fzﬁﬂhﬂgﬁa%

conpositi urenents, rats were briefly placed
wel | -ventil ated pl exiglass tube that was then i nserted into a specialized
rodent NVR rmachine. Rats were scanned prior to punp inplantation and on the

final day of the  experinment. This enabled_.the calcul ati nges in
actual gr af¥28t adpigistEeg ey st atct ?rsasra%%eeééﬁes f%m%baaf %ﬁé’flﬁg& hafter
treatment ograns.0f0.0edkelal). @m@%s@bd@amghmwﬂgevebﬁls@apadmlﬂhgb@dy fat) and
changes in %body conposition for ghl{gh‘éﬂ ean tissue , % body fat

after trealhaitwoof Bewrombinatigns b%fé}éﬂ)i W’eh‘ getigtiesd e 1f‘§t“} moyeN0245] The
graph in Fyggure | OA depicts vehicle-corrected changes in percent body

wei ght of the treatnent groups over the two weeks of treatnent. Sibutrarnine
adm ni st ragmmﬂqjme and anylin adm nistration al one resul ted in about a 6%
decease in_ _body weight. The per%ent decreasgamg} body wei n response to

admi ni str a{qog?ll]of T%de%%ﬁﬁtﬁ%fﬁcﬁ BF compiPFtim g AR P AR n\?x}é"é"gabout 12%

Fi gures 10Byanekeh&h-49ens Gly GI6 ta?lm&%e ThiBee K sp Béu sw@ymﬁma %lu G Glady
protein, éllpectl vel produce

Yy after t of treat Fat nass
| oss was et ArglenPhedle Glp 5 Heydiys oen gﬁ’téh‘émﬁ)m\g%lsieh(}]é{l%ﬁ roéjfgg@l%ﬁt ram ne
al one, and(sEEDROIADS! brchehdes Gl bodRsreighiaal BeL) eaﬂ@ammg biamgleirats ¥81¢
sibutranmine were_adm nistered in conbinatjon . Adm ni stration of

Hb‘?‘gl’e’t’f‘ml’ﬁ’fr

anyl i n al oféfepedepd fhéftflle‘i1 Ptshqur treqipeabgrauns psdasy ¥  Lean (protei n)
Mass was I ghdiistAion r&@ﬁdﬁ%ﬂ&ﬁi}r\éﬁﬁﬁbd a&héaﬂbs@rwgnw@ooagcmeﬂalﬁmmag alone or in
n

conbination with a results support a netabolic

ef fect of t‘vﬁ%a%WBtF’ﬁgP}’ IB‘FI‘%&}QHWG a%d%wﬂ? 3ds>d 0t K/ PR fUTHE  effect. 75
WD 2000/ 052&@%&%5%&%@0&3%&@ or TARRAGs adidenigt@sdiyahi-panfloamyl i n and

cat echol am ne a n| st phenterm ne, were | s ested for effects on
changes i nk86 8’8 3&5 %%’Vd E’&Wﬁ&’é‘?‘tei:‘?fﬁed @ﬁ%nﬁ‘éﬁrﬁ"%"ﬁ‘%‘m Wassical ly
referred t geafired pﬁai@@maf@e?uﬁg&@aﬁeﬁ&@:ﬁg SMIRREchd MRecaAlybt¥mE) iHobsthifY 5- HT
receptors. DO male rats were fattened and d?ﬂ\gql ded_info four treatment

groups, as ldesiqribpdiconpayion measrmets its Were bRef plared - viphinetsdut aneous

osmotic m Bém%ﬁﬁﬁeﬁg]ﬂé ﬁibe BRI B iMdeftétl iafd 2 sPEcHllizEPvagRNMIERbaRd to deliver
vehi cl e, phenterm ne ng/ kg/ day), .anylin (100 _gg/kg/day) or phenterm ne

(10 no/ kg/ &akvew sipe PF“(‘I?)W’@’Q‘FW "PF}B‘;I‘) and gp. the fipal dpx et e errsEmentT @Sy nj - punp
contai ned ehdoR8kneBRRIBHS (2R LEINBRthd) MRl OF dat R RFhit ﬂssamgi £, g,mﬁs &r al
gavage adnmi nistered either sterile water or phentermne dght was
recor ded dgpqyyfat after treatment —grams of body fat at baseline = change in grams of body fat) an

changes in % body composition for fat and dry lean tissue (e.g., % body fat after treatment -

% body fat at baseline = change in % body fat).

[00252] The graph in Figure 15A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Exendin-4 analog
administration alone and amylin administration alone each resulted in about a 6% decrease’
in body weight. The percent decrease in body weight in response to administration of a
combination of amylin and Exendin-4 analog was about 12%. Figures 15B and 15C depict
changes in body fat and changes in body protein, respectively, produced after the two weeks
of treatment. Fat mass loss was evident with the treatment of Exendin-4 analog alone.
Administration of amylin alone and amylin + Exendin-4 analog in combination resulted in a
relatively equivalent decrease in fat mass (Fig. 15B). Administration of amylin alone,

Exendin-4 analog alone, and amylin + AC3174 in combination resulted in a relatively
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and body conposition was neasured prior to and after drug treatnent using
NVR. [00247] The graph in Figure 11 A depicts vehicle-corrected changes in
percent body weight of the treatnment groups over the two weeks of
treatment. PHEAMOMOME adm nistration alone resulted in PADGE2008/03686
decrease in body weight and anylin admnistration alone resulted in about a
7 % decease in body weight. The percent decrease in body weight in response
to admi nistration of a conmbination of anylin and phenterm ne was about 12%
Fi gures 1l B aaghivhkel idlagis€in lehangR ) s8Ry 153! Thdd reetignggsorti amddddlic protein,
respectivel y,g&)r o% cedalgfter t he two V\ﬁeks of trdaat rre&t. A nodest anount of
fat mass | os&ISEH OFBIAUSH 9 Resuiies piell 4t HEAEN SPIUSRERTE i ne al one and a
greater anounf_ 0f ,th mass | oss was evident with the treatnment of anylin

al one. Wen a phenterm ne were adm nistered in conbination, a
synergi stic efdogsst) WesdahatahadfcttEodthe dohinatibeammy{inbed BY ¥ hgdfsSonnas
unchanged or tended tq be, | ost when phenterm ne, was adm ni stered. al one.
Adni ni st rat i offg%es #hAdy eighiind bpdesapgton BEAMEls Yt weryatiraekend didef e

conmbi nation B Bttt GoRB R USILAbAGLERNERCh dreuphdMembRR@ARL €St i ncrease
in lean (protein) mass, even _while_ the aninmals underwent about 12% Il o0ss in

body wei ght (fubgiianpeusjosmatyaipi-pyans designed ip gelfver whivtes BBE(3-230)6¥008ct of the
conmbi nation o o i R i gt . LE 5
[00248] To dei&éfﬁg%?&gﬁ%ﬁ?‘éPéﬁ%ﬁ%ﬁ?@%ﬁ%ﬁ%w@@ A c31

ant agoni st onk ailf doppo - Uaf’cﬂﬂdl}m_ igherap by inini-prp pire-rgs@f DNO
Gevel oped by HesyOp2t 160,508 10% (RIS Bl 0Bk ey (ERANGARSOALC  one
to becone obebdSErstexileivater) P8 3¢R(dissdhveg i 47 PMSQhsictile water) gy velitreyaswer e
housed i ndi vi gyal | 7 t i | hoght dark
cycle. Rats were lﬁ%fa?]t@ giﬁ%@%ﬁ%ﬁ ?‘?@ﬁﬁtﬁ%\ agﬁgg&n‘%%%}?awg[ﬁ%&ﬁ%}g%ﬁxa? iet (32%
kcal from f at somReiemwatmdsuedpidr Xp@8Bpfitrakugiispionni einzef VR aE¢hodsstiqal i or to

drug treatnen ut the
experinent. Pr Ysgérﬂgt %&%%g drlr:iogigcg y?%%?%ﬁloggﬁg&%ggz %E;Tgﬁ %%?%Igggﬁgger%dpa mean
body wei ght ofin) 500wgll-viRéitagedyplxigldasitobe thaitved theo ioertdd infa v appeiatioed rodeneek pri or
to treatnent. R n Lhister 3 0. 3,
0! SR T NSHTRARNA" by VB SOMLILRL S Stk Rl BRSR0h LADRPL B s
steril e wat er yxporimereh Tk enahizg thedaiculaisinef elthnies imaatal prangp of {210d dg/ kgl day) .

Ri monabant was_al s deliyered, [US rior to lights, out. . Food intake and
body nor oht | wiFe® (ke R PR bT bedthtl ConBept e T Rinie g2 fr Bt Rnosi £ on
was mnmeasur edgjams of bddg fa)ywhd @fidnges ia Pelgpdy caagasition fou$itnangd ddyRah Beduo (e dh cal

Syst , Ho , X).. i , t briefl
Systems,  Houst o o2l 90y SATPRSUEL O0lIRRS, SURP LS, 1ats were briefly

[00254] The graph in Figure 16A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. PYY(3-36) administration
alone resulted in about a 9% decrease in body weight and amylin administration alone
resulted in about a 7% decrease in body weight. The percent decrease in body weight in
'response to administration of a combination of amylin and PYY(3-36) was about 15%.
Figures 16B and 16C depict changes in body fat and changes in body protein, respectively,
produced after the two weeks of treatment. Increasing amount of fat mass loss was evident
with the treatment of PYY(3-36) alone, amylin alone, and amylin +PYY(3-36) in
combination (Fig. 16B). Administration of amylin alone and amylin + PYY(3-36) in
combination resulted in an increase in lean (protein) mass (Fig. 16C). These resulis support

a metabolic effect of the combination of agents as well as a weight reducing effect.

[00255] While the foregoing description discloses the present invention, with examples

provided for the purpose of illustration, it will be understood that the practice of the present
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ventil ated pl exiglass tube that was then inserted into a specialized rodent
NVR machi ne. Rats were scanned prior to punp inplantation and on the final
day of the experinment. This enabled the cal culation of changes in actual
grans of fat and dry |lean tissue (e.g., grans of body fat after treatnent
-grans of Bauyoée2emt basel i ne = change in grams of bodycfras)oeangdssechanges
in % body conposition for fat and dry lean tissue (e.g., % body fat after
treatment - % body fat at baseline = change in %body fat). [00249] The
graph in Figure 12A depicts vehicle-corrected changes in percent body

vei ght of t RgehdRahmRithssed AUTQNES v&rﬁb@ieﬁé{‘éﬁ%@ﬁ&ﬁ, HmdaiRatidR Al veifd MONabant
adm ni stration alone resulted in about a 4 % decrease in body weight and
amyl in  adniviihsythatcprsrpf fleshdnedgiintien Theredigedescarbuns gat ewswls phoglldpt wei ght .
The percent S€ ¢ 1idn [ | < NI S Js Al hon of a
conbinationbg?&gﬁgﬁi%hggﬁgggﬁg aégﬁ%““&E%ﬁaﬁgﬁfgf%@?ﬁg?gﬂgééﬁ%%%%and 12C
depi ct changksni.n body fat and changes in body protein, respectively,
produced after the two weeks of treatnment. Fat nmass | oss was evident wth
the treatnment of either anmylin alone or rinonabant al one, and a synergistic
effect was obtained when both anylin and rinonabant were adm nistered in
conbination (Fig. 12B). Adm nistration of anylin alone, rinonabant al one,
and anylin + rinmonabant in conbination resulted in a relatively equival ent
increase in lean (protein) mass (Fig. 12C). These results support a

met abolic effect of the conbination of agents as well as a weight reducing
effect. [00250] In another assay, the CB-1 antagoni st rinonanbant
(AC163720) was adnministered in conbination with anylin. DI O prone rats were
mai ntai ned ad-libitumon a noderately high fat diet (32% kcal fromfat;
Research Diets D1226B) for 6 weeks prior to drug treatnent. At the end of
the fattening period they typically have a nean body weight of 500 g. Rats
were then divided into treatnent groups and inplanted with one subcutaneous
mni punp (Durect Corp) and inserted with an oral gavage. The m ni-punp
contai ned either vehicle (50% DMSO in water) or anylin (100 g/ kg/day) while
the oral 77 WD 20061052608 PCTJUS20051039686 gavage adm ni stered eit her
sterile water or a range of doses of rinonabant (ACl163720) (0.1, 0.3, 1.0,
3.0, 10.0 ny/kg/day). Change in body weight after 2 weeks is depicted in
Figure 13 and two of these conbinations (circled) are highlighted in Figures
14A and 14B in nore detail. EXAMPLE 6 [00251] To denobnstrate effects of the
conmbi nation of anmylin and an exendin anal og, 14Leu-exendin-4: Hs Ay Qu
dy Thr Phe Thr Ser Asp Lou Ser Lys A n Leu Gn Ju Qu
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Ala Val Arg Len Phe Ile On Trp Lou Lys Asn Ay Gy Pro Ser Ser Ay Ala Pro
Pro Pro Ser (SEQ ID N6: 190), on changes in body wei ght and body
conposition, DIO male rats were fattened and divided into four treatnent
groups, as described above. Prior to drug admnistration rats had typically
attained a nmean body wei ght of 500 g Exendi n-4 anal og was adm ni stered by
m ni punp at a range of doses (0.3,1, 3, 10, 30 tg/lcg/day). Anylin
(dissolved in 50% DMSO in water) or vehicle was adm nistered by mni-punp
(100 jig/kg/day). Body weight and food intake was recorded daily. Body
conposition was neasured prior to and after drug treatnment using NVR (Echo
Medi cal Systens, Houston, TX). For body conposition nmeasurenents, rats were
briefly placed (-1 nmin) in a well- veRLAIMSd pl exi gl ass tube that was then
inserted into a specialized rodent NVR machine. Rats were scanned prior to
punp i npl ant at i @R.a0GaifR4 e final day of the experiment. This enabled the
cal cul ation of changes 1 n actual granms of fat and dry lean tissue (e.g.,
grans of body fat after treatnment -granms of body fat at baseline = change
in granms of body Usaefjat ipast one pnigpten, i feptis Beriativeoarpdentiniagenist epd atdeastand ofir y

| ean tissu e arn .at retr - 0 . line =
change in 5)8%’@%15" ?"aﬁﬁﬁ?%@ggff %"&a&%ﬁ& pﬁ“ﬁ&ﬂ’r e&%gﬁf%@tﬁ?l%‘é&?ﬁﬁ

vehi cl e- corededigebbdg neiphem a sabjpetl fornéating dyesity\ex rgdicingfutrieat dvaidabilingnt gr oups
over the two weeks of treatnent. Exendin-4 anal og admnistration alone and
anylin adm ni st%ameon al oge F{\aﬁp. rgs | t ed 'in .about, a 6% decrease in body
wei ght. The pert e U¥erUsig o flagp by Whgkinp lepin 58 o nse t o adninistration of
a conbination of anylin and Exendi n-4 anal og was about 12% Figures 15B and

15C depi ct chahdi®e userachardingft@Claitn d, wlhereig e feptim dérbesivens odedi N, respectively,
produced after the two weeks of treatnent. Fat nmass | oss was evident with

h di n- 4. I . dm ni [ f i I d
anyl i n < Exendi h. e SEACBOT: K GRAR ey e p Bl Pt R, o) ofTver y O "

equi val ent decrease in fat mass (Fig. 15B). Administration of anylin alone,
Exendi n- 4 anal dg HieaseaccardihgaorZlaim 1 ;+AE8 dn amylmasbsedat i on resulted in a
relatively 78 WD 2006/ 052608 PCTI US2005/ 039686 equi val ent increase in |ean

(protein) mass {Fhg. 15C) .. These.results su rt Jret abglic effect of the
Conbi nat | on of Ggifiese SEoeRs S Tl S BRI af il B8 ' ExavpLe 7 {00253
To denponstrate effects of the conmbination of anmylin and. PYY agonists on
changes i n body7.\ithegkd acaordingoal¢laim dpelsirdin amamyn@nale & used.s were fattened and
divided into four treatnment groups, as described above. Each group was

i nplanted with n 0 LC_ 1 Ni - pu . desi.gned.to deliver
vehicle, PYY( 3_%gl;ﬁlg%g%%6&9fﬁ§ to Eﬁ% '7, whCrein th8 ar%)'ﬁn ana?og 19pramlm8de.
9. The use according to Claim 8, wherein a leptin is used.
10. The use according to Claim 9, wherein the leptin is methiony! recombinant leptin.

11. The use according to Claim 1 for treating obesity.

12. The use according to Claim 1 for reducing nutrient availability.
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o/ kg/ day), anylin (100 gg/kg/day) or PYY(3-36) (1000 g/kg/day) + anylin (100
jig/kg/day) for a 14 day period. PYY(3-36) was adm ni stered by m ni-punp at
a range of doses (100, 200, 400, 800, 1000 g/kg/day). Anylin 100 g/kg/ day
(di ssol ved won2d@052¢BVE0 sterile water), PYY(3-36) (di ssetCvad26osB68 DVSO
sterile water) or vehicle was adm niBt2ered by m ni-punp. Food intake and
body wei ght was recorded daily. Body conposition was neasured prior to and
after drug treatnment using NVR (Echo Medical Systenms, Houston, TX). For
body conpositiopmgasurenents, rats were briefly placed (-1 nin) in a

wel | -ventil ated plexiglass tube that was then inserted into a specialized
rodent NVR nachine. Rats were scanned prior to punp inplantation and on the
final day of the experinment. This enabled the cal cul ation of changes in
actual grans of fat and-gsas.l ean tissue (e.g., grains of body fat after
treatnment -granms of body ] aa baseki ne = change in grans of body fat) and
changes in % body conpo ;f T v‘”“°nd dry |l ean tissue (e.g., % body fat
after treatment % body f{g cHange én % body fat). [00254] The
graph in Figure 16A depg bapges in percent body

wei ght of the treatnent of treatnment. PYY(3-36)
admi nistration alone rd&s® ase i n body wei ght and
anylin adm nistration a@bng‘ Do decr ease in body weight.
The percent decrease |n§) p adm nistration of a
combi nati on of anylln a 211 - i. Figures 16B and 16C
depi ct changes in body fat anﬂmaﬁangﬁ& I ram mﬂwwﬁﬁﬂﬁﬁﬁn respectively,
produced after the two weeks of treatnent. Increasing anmount of fat mass

| oss was evident wth the treatnment of PYY(3-36) alone, anylin alone, and
anylin + PYY(3-36) in conbination (Fig. 16B). Admi nistration of anylin

al one and anylip, +.PYY(3-36) in conbination resulted in an increase in |ean
(protein) mass F 16C). These results support a netabolic effect of the
conbi nati on of agents as well as a weight reducing effect. [00255] Wiile the
f oregoi ng description dk&afﬁSQ& t he.dr esent invention, w th exanpl es

provi ded for the purposE'of¥' ' dieon, it will be understood that the
practice of the presenti 'S pP608 PCTJUS2005/ 039686 i nvention
enconpasses all of the ... ns, or nodifications as
being wthin the scopesgof %he cl ai med i . heref ore, descriptions
and exanpl es shoul d not %l construed as Ty he scope of the
invention, which is del znesa ai ms. so CLAI M5
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What is clainmed is; 1. Use of at |east one of a leptin, a leptin derivative
or a leptin agonist and at |least one of an anylin, an anylin agonist or an
anylin anal og in the manufacture of a nedicanment for reducing body weight
in a subj ec?O Fr05e¢08ati ng obesity or reducing nutrient pypubRidsidy. 2. The
use according to Claim1, wherein a lepgein is used. 3. The use according to
Claiml, wherein a leptin derivative is used. 4. The use according to Caim
1, wherein a leptin agonist is used. 5. The use according to Claim]1,
wherein an anylin is used. 6. The use according to Claim1, wherein an
anylin agonist is used. 7. The use according to Claim1, wherein an anylin
analog is usedr_.I The use according to Caim?7, wherein the anylin anal og
is pramintide. g% The use accordl ng to Cla|m8 wherein a leptin is used.
10. The use accordi ng L0y ) i's nethionyl

reconbi nant | eptin. . n | for treating obesity.
12. The use accordi ng g &0 bent availability. 81 WO
2006/ 052608 PCT/ | | 620G%/ ( b vha i n 2nyl a yii Fig.
2 yell meapura,,ﬁrﬁ_ hh h lepilla nm+y n a
yiin+tepin WO 2006/ os%gg | {Fig. 4 Fig. 5 a 2zt

wabicle  Septin  amylin amylinsleptin

Fig. 5
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