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-obgsi it i i at ed

di sorders are g@n%gﬁgﬁ?ggwﬁéen ous %5%@#&%@%%%%@%‘?% United
States and throughout the world. Upyed DasdRDEBSsity is the strongest risk
factor known for type 2 diabetes nellitus and is a strong risk factor for
cardi ovascul ar di sease. (Cbesity is a recogni zed risk factor for
hypertension, ather 050'@@?&1—&]}:}?&%&%%& ﬁDM&’ﬁ@&I‘ICﬁ% oke, gall bl adder
di sease, osteoarthritis, sleep apnea, reproductive disorders such as

pol ycystic ovarian syndrone, cancers of the breast, prostate, and col on,
and i ncreased09ddi demisepplicationgitiine banebinef 1b$. nyeiséomal pateneapphestipmnyhee, e. g.
Kopel man, Nat : = ) 00 i - I e- span and
carries a ser(%égnégg’z’??gﬁled??& £ ]ﬁ‘zerg’ggbr%g’r%? ec#f’?ei cg)gleintlgsaf?a’igwg g’gg&?&ggh%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 gengi t i@RrE&k k9chtioR fitéso FR ShedlcRINR and YCHRINRr tddhe fieRy HEr one X
and netabolic syndrone. The worl dw de nedical cost of " obesity and

associ at ed dihsaiy dietandguiiign nhednvepbeosipter facthe ke Rbydirpbesity aginthpesity is
believed to be nmultifactorial. A problemis that, in obese subjects,
nutrient availability and energy ex BOUNIL not come into bal ance until
there is excess adi pose tissue. The central nervous system (CNS) controls
engr gy bal arfogo3and Giesieycind &k _e@ooaatamioﬁdeys ¢ cdmhml /oG ély sem$@ﬁﬁﬂ@1@ndl -
endocrine activities ropriate to the neta c status of the animal. e
rochani ors. orP e e Skt it hedugherBoEPU ETET e PO BE030686. 1 hese
ﬁCt i ;/lht: es a;ﬁoﬁ)g_e@%g;k}chtﬁr&%d’ﬁrhﬂi m@iaﬁa?@rﬁdnaus‘%ﬂwsaﬁligﬁﬁ-fgmor&rt_ ol

ot hal anus), hindbrain (e.qg., .brainsten), and spjnal cord, i mtely,
et abol i ¢ (i .°@¥£°Vf“%{af dieass- éihgeflfytlw rea%anzeg)ae}fﬁf%fap speRension. aleRagercsss, |
preferences) doffdativieh® MilldeOiifokd) 8 SMS dREse] Sicbatiheig, alegfhpaid rdphRuctieCi Si on
to engage in gppetitive (food seeking) and consu tory (ingestiaqn)
behavi ors i s GorqeReiIch aHMRbaYsH O(avRR FIEIORCuTARrREHR! L RIeasPOtaR  BATOIB% t ur ned
of f (meal terslietda@d)incidees of QxRSlchFIng BFSenk:i81 dnBAERA (seb, & ) K opEliag] Mkt Y

responsi ble for integrating these signals and then
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 associated 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 or systems that control

1



i ssuing commands to the brainstem Brainstemnuclei that control the

el enents of the consummatory notor control system (e.g., nuscles

responsi bl e for chewing and swallow ng). As such, these CNS nucl ei have
literally been referred to as constituting the "fina hway" f or
i ngest i vg VHUAUGPEE. [0006] Neur oanat oni cal and phar na%fif@%a{i’ﬁg’}\ﬂ dence
support that signals of energy and nutritional horreostatl S integrate in
forebrain nuclei and that the consumratory notor control system resides in
br ai nstem ucI el reqgi ons s i ng,t ri ge not or

nucl eus. eé?éo F’@E ?E’ﬁ@%ﬁ%@@gﬁgﬁf‘ﬁeﬁ%ﬁﬁg&? FoRS ‘La %Eﬂﬁ B pot hal anus
and brains gemam@cemarah@imaoéormmfeg@hﬁdbama e.dbelaviibiliRgrapeuti cs (e.g.
smal | nol ecul es and tides eé)ag?c)us prgdorr nant|ly upon forebrtﬁl n substrates

residing iReqify (h?plﬁi‘lﬁ 1Y BRatgp SR, P?ﬁ‘&i@is'ﬂ‘ﬁ 1%%%11&1}6%{1% fesiding in

the brai negibon XAk i{Rpsticve (fo@@ﬁabﬂﬁg)@n@&ﬁfsﬁﬁm&tb%r@éﬂn@n) Hehdvidik B,
essenti al | y intractable nmetabolic_ disorder. Accordingly, a need exists for

new t her aitBe tiraed QN (mepl PRRSIEPRETtAad iTYafian oz fmesrott (meplgeirimatirny dRance in a
subj ect. %&hémﬁﬁsqpﬂl%m\%ﬁe@nh@ﬁmymp@mma{)pmgmhﬁméde%gahs gffgat on the

subject's heal th 0008 atents, patent applications, and publications
cited her éFSHmaﬁémﬁlé?déEﬁ/ %Pﬁ‘@&w@}%ﬂ‘&@ﬁ%‘é theplapeafsof it i r et y .
SUMVARY [&9&%&&@@&%&&@ dy&%ﬁ@égqms}éle@i/dsﬁ@ﬁlbﬁ%m%n Bgh conposi tions

useful in the control, treatnent and Pr eventi on of obeS| ts%%and
obesi t y- r sallednge dgistihptigse (miclehaye ligrily dpanaafemed to ayprastfatnedes of t he

i nventi on «sRYQLME R RhRAP Ak %egﬁg,eq,ghﬁgorl east two anti-obesity agents to a
subj ect in anounts effective to control, treat and prevent obesity and

obesi ty-rqb@spd NeaRFhitbR0S andpmahaslosicARdidtics 8dpes tat APERlorkRergne aspect,

t he present .invention provides nethods for reducing nutrient availability
in a subj ead nutriffonghbmproptatisdplegate in fopebrain mislel o Gt SiFicaRYMRStRHESIF or 1 educi ng
2 WO 2006/0@5@&@%@%‘:{3&1&@%{9%{1@%&%% ﬁ&%beﬂ:'[!} ingidhs SeRIuBEihg the AiRRgnaRSPeCt, the
present invention provides nethods i nduci ng istic anti-obesity
ef fect  anURPRIOICWEISE TdSTe aferureRyive WCIBTI‘?@?‘I sQpegtion bﬁ’Wéelbﬂl%Bng‘alaﬁWémq on provi des

met hods f qf, k@At A REAPEUINY ditddted an@b‘@s%ﬁw&ﬁh‘ﬁﬂéé (% g &nﬂ?&bl@&ﬂés%& y
adm ni stering therapeutically effective "anounts “at least two different

ant i - obesineptideg)efaeus progprainantly upen fosbsain %ﬁ@xaé‘ﬁtf?ﬂ‘@we@ﬂte}b)’w&ﬁhmﬁct s upon
St T UCT U €Sy hofugolGirki Bl Biniel RYBIYECkHE Brafr@@d, | Nt ake or body wei ght

nodul ati on and "at | east one anti- Obesity agent that acts upon structures in

the hi ndbrgbgy)i n\le¥ifdemiing %rl&%@e&ﬁe Qﬁroﬁ@cé\ésenﬁ‘ﬁl ac{IQFé‘rﬂe%bﬁ}ﬁ wherein
when one anti-obesity agent Is a 3 YY( anal o or a

PYY( 3-36) dgesier-shecor aﬁeﬂdwé#stSMtquélnfé@ﬁsyseiﬁéwe@t TEetighrngiey| i n, an
amylin  agaRhs inindRa®@¥d 4 SibREEISAE thérafidworld ShdtoaNRliihd b@ﬁeﬁ@m%ctagom st,
and wherein when one anti-obesity agent is an exendui, an exendin

deri vat i veondhe mhicgiishediith agoni st, then another anti-obesity agent is not an

anylin, an anylin agonist, an anylln anal og.
[OOO?{ 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




[0012] In certain enbodi nents, the nethods of the invention include
admnistration to a subject at |least two different anti-obesity agents
where at | east one of the anti-obesity agents is selected fromthe group
consi sti ng oWO204P¥2608 ecept or ant agoni st, an NPYS recept cRCT/ENIEESMB&t , an
NPY2 receptor agoni st, an NPY4 receptor agonist, a leptin, a leptin
derivative, a leptin agonist, a CNTF, a CNTF agoni st/ nodul ator, a CNTF
derivative, a MCH R antagonist, a MCH R antagoni st, a nel anocortin 4
agoni st, a MCAveightefptsobjectalyome gtpectathe prasvabinyration previdgstnosthqdCBr ijducing a
ant agoni stfin oni st, a 5HT2c agoni st, as

9 ‘éfx{a %su%%ﬁ%@e%% &fegparn%n lﬁﬁﬁ‘oﬁlﬁ‘ _>nleC ag

serotonin reup 3 Sers ransport i nhi bitor, an exendi n,

an exendl n dgﬁdl\(gf ﬁgnbigbgeﬁ(ﬁlg k@em‘?ﬂ&%ﬁ%ﬁ 10@1(1%159&0(18?01%5&1110 oBLN ?]rkr%ga a GP-1

agoni st , opi ol PGSR ST AR or exrn A agoni st, a
met abot r op| c ghhjtchratreissg berygberaby adrenstpmgthameag@ﬂv sffectize fmanmmil adedt

antagoni st/ | mﬁ% 31?&1%% -ogésny e&{s \%erem ?.tqca%e ag‘h %t}rf_lggggt atcg ’uPIon s%%go ni st,

an anylin, an amy i'A - agoni I ments,
t he anti - obesiit the fy&mdin aﬂoﬂmﬁd mtfm‘dadtakeanr phmw@ghnnmdulamonmnd atdeast gnesntpunam ne

reating obesi Py P MEIEF SeE BonrT & e B bR ) SR biong
t her apeuti cal Iweight hedilitive, vﬁmmnn@hermne mtu—dﬂma@tageﬂtm EﬁY{S&ﬁbeEVY{B -Hgent s,

wh t he f t t t
o NBYA T ec ahity SEHPLERTRY bonSf TR S BRERIES bR At H 8 et o
agoni st, an Nlagélnst,enamym ara@@nd SCK, @CCK phdley, oa d:@magcrmsﬂ,emﬂ waérkiv &vhei@odeept i N

agoni st, a CNT oni s odul.at or. i vat.iv

ant agoni st, a®? ’ld%%? &m’é‘nﬁ’é‘?ﬂgﬂ(ﬁl %W”%“&“&é%ﬁ} onist, fﬁi%n?tg'&q_{pt or
agoni st, a caranﬁbbaaﬁy d;eﬂtﬁﬁﬁjlfaﬁﬁm{rlﬁBaﬂémﬁm\é@nﬂﬁQﬁ/aﬂMﬂGﬁﬁogPCT | US200S/ 039686
ant agoni st/inverse agonist, a ghrelin antagonist, a SHT2c agonist, a
serotoni n reupgb@Re Em'tbmtenlbpdlmeﬂanhBtlmhdds bﬁhmmembn nmhldbadmm,sumnm@ndi n,
an exendi n der va ni st b a GP-1

Sonrer D Dt b BB dHERR b 308 el whbrtnicatt o of il e AL e P
met abot ropi c gs mieammshﬁgrmmoﬁmmgeﬁ EPYafebqgﬂmnmgqnm, anNPS’bamepter 3

ant agoni st/ nve | ranat e, rein egon nti-obesity
Soeadom Stk aaif AR Neh ek B AL G LSl b BGi SGRR oo & oo
aﬁon:c st, an araﬁhvwﬁvq,aﬂbpnﬂﬁg&nisa 2@NTR g CNgBYggcgﬁm/gias;idﬂmm,agmansitenvmh]eaei n when

t he II’St anti._- 1t al not a ana og or a
brv 550 agoriCRIR idkonfer MAr pehsi 4 pylutooatin d sbopd Mob HORAE 5 an
exendi B an exest ddﬂfabma{ﬂlry@p@f (cmn)e;mgdmwuag@m@tust b lgBelid :hﬁag&ﬁﬂpeﬂdl

antl -obesi t 1S, not an a on| st n anal og
[0014] In one 1% ohomish sorpein Ferylont B L e RERGHER B st s {

conprising ad mxaidﬁideﬁwma a0 bxehdfnl apilist AN GLP-OREGLE-Y aNh G ellegbad, 4 DB an
anylin, an a ﬁ anal og or an anylin agonist in conmbinatjon with a second
ant i - obesi tymééfé HOIOB(9B EPIEY AP EFRIR AN 1OBFH R EETATPTRPOHERIF $RETYE SBRYRE 3 ept i n

agoni st; wher &bdaptbh@ta%&mtm ﬁgmﬂﬁmg@n@éontsbmvawgbﬁsﬁ Rptidrkate, b COK, 8 LORT gi Sti C
effect as conpared tg _adm nistratjon of eit her gent al one, 0015 I'n

certain enbod.%ﬂ&sgcqwovlﬁwh%%% %W&"Hé%a%f%s’“ %P%’B&?ttﬂée‘? j ect

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)



reduces body wei ght by |least 10% the subject reduces body fat mass, the
subj ect |l oses ectopic fat, or any conbination thereof. [0016] In sone
enbodi ments, the nmethods are direct to a subject which suffers from
obesity, an_obesity-rel ated disorder, an obesity rela LSe an

obesi ty- M9 é‘{"@/a’zé@%di tion, diabetes, insulin-resist aﬁ"?ce}’@%@a@%ﬁ%‘f

| ypodystrpohy, nonal coholic steatohepatitis, a cardiovascul ar di sease,

pol ycystic ovary syndrone, netabolic syndrome or a desire to | ose body

wei ght. [0017] In one aspect, adm nistration of the anti-obesity agents in
conbi nat i owtagenisthverse agenist, aslislin antegoniciur PERLC aganisls@spuesenii eehptakim ni strati on.
(0018] Th I L 115y s e | hhe Lrea -.of obesity and
obesi ty- ?glpglt e’?%roondéliﬁﬁﬁg%{g% 1%1?%1ng ’(Si{glregafg%ﬂgﬂ(]%%%dg% géévﬁg\%aé e dﬁlge of the
ant i - obesiagynisigreGLR-1a1dLP-¢ evgdess b GLErisagofist HBPPLE srdittitor, aw epividon f or

pescr i g B RO RR onoouBpic Y SR R b L ERE UGS FToCt o
adni ni st r dtiftonino adteptistinems agonjstj mpicmate wbeiein fitcskend 4nme§??0@bﬁt5f£ 608

PCTI US2005 0] 0

adm ni str aelgg‘[%?%?m Iﬂ{eeé ?%@C%Ar%‘ gg%éﬁ %Clg’nagéglgg%/a ‘i’%? gﬁ#ﬂﬁ%ﬁggzﬁ’] mﬁ’?‘é’aﬂ:% is a

gr aph depiantyilingnadey, effaactybh agodist, whsteinatlieo thedfrstlaefpbbasitpagintigydtian on  body

conposi ti oR,. £ 00221 F 4 1S a h depi cl i n.effect of adm nistration
of leptin anaé g’%? h&g%@ %%%%% %roan%xég@%%#onﬁéb&}g‘f I%IE?I%W ‘fSntisn%ﬁraSt agn aph

depi cti ng dbesigfafent is aokxeading i extudi davivatdie o epedendiaagbndnylienthegacondner gy '
expendi ture,. [0024] Fi B6A Is a graph depicting. an.effect on body wei ght of
i i st 1 dETIRRT b ool do AP R BN AT BE00" g/ ko day) . e Cher
al one or i nbi i ver 3 g ' . qraph depicting an
effect on [g%%g falgg%efe%{;ogl\};\‘b%g’\eéﬁmae rﬁ?1 |%Vt1c§5 Ftc%lg%o@e?% o?%m 500 g/ kg/ day)
and anyl i rcofmpffingddagiisteayipn ol firkieantiabenity agmt selected flommatainyhn, afFagyli6C is a

graph depicting an_ef. t. b rQt.ein_o WO-nee .ni stration of
oraph oDt kb0, AMnSl EhPR SRENR RO Rl el e Rl AR AL

conbi nat i daptin] DB deFvaive 6r 4 Bpin gpoaish wilepinche adgrimsratdf edle agentbedyit wei ght  of
admnistration of Jleptin alone. (500 .99/.kg/ , ir-fed |l eptin al one (500
99/ kg/ day)lflazi}ﬁ‘%?‘%‘%ﬁ?f}%‘“ ?%@E“%‘&?&’ga%%%)&%%‘% ae%%‘ia%g"?i%&g/ | cg/ day) in

conbi nat i er -t wo S [0 . FlLG Lching seninz

| eptin coﬂ@%ﬁ r atI%l Seﬁ%an’,iee%%%ﬁglf‘lr% %Eé’ﬁv:f %8’] ?rﬁ%ﬁ%%%%%grgﬁfﬁﬁ%bﬁcgat ei t her
recei ved wethiced dy weight iydeast 084 thecubjbe raingds bodyt faraisedhagsubjat,loseor recei ved

anylin (100, a/kg/ day) far two.weeks. [0027] Fig. 9A is a graph depicting an
effect on PI%O%V ?rg‘i’ﬁ%mé’&ngé‘\égﬁ’le%eggati on of ' ‘

[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 adﬁiniétaﬁon of leptin and amylin on

food intake.




vehicle or leptin (500 g/kg/day) in normal animals. Fig. 9B is a graph
depicting an effect on body weight of adm nistration of vehicle or leptin
(500 g/kg/day) in DIO prone animals. [0028] Fig. 10A is a graph depicting
an effect oWOaWyIRWeIght of adm nistration of sibntram RETIZ2WHIRGIday) and
anylin (100 g/ kg/day), either alone or in conbination over tw weeks. Fig.
6B is a graph depicting an effect on body fat of a two-week adm nistration
of sibutranrine (3 ng/kg/day) and anylin (100 ggl kg/day), either alone or in
conbi nati on. [0PRY. 6ieiZss aggriagdrictepirctifongpfadmafstraicm oftepoehd prybineiin of a
two- week adm g twfe%}O” of sibutram ne (3 ng/kg/day) and amylin (100

gg/ kg/ day), either "alone or in conbination. 5 WD 2006/ 052608

PCC/ CUS2005/ 0 6 4002 i A S . deni Clo . on body
wel ght of adniarat r St o bEebEeolinfd il F5RR0 R D A SRS 30,
9o/ kg/ day), ebadyepmpdsoive. or i n conbi nation over two weeks. Fig. 6B is a
graph depicting an effect on body fat of a two-week adm nistration of
phent er m ne ([002%y/ kit deiy) grapkddeprjing m ¢flo0ofadyistattaof leptip tideamylihone or  in
- conbi nation. £ 'coxggis&tﬁma graph depicting an effect on body protein of a
two-week admnrstration of phentennine (10 ng/ kg/day) and anylin (100

g/ kg/ day), ej r . i I I.OLF. Fi . I S raph
depicting an @P?ﬂct a%grggagg, a%?eg%?ﬂ%%&%%ﬁfﬁag%%%tﬁ?%o# ()Ig?epmrllgﬁr%rlon E)lgﬁtg (3
ng/ kg/ day) aneheeangkpandip®®0 pg/ kg/ day), either alone or in conbination over
two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-week

admi ni strati ob024f rFiguidelasrapl depinding et effey) orrdy aeight of afmoGigfidgt &y |

o1 Ler a1 one. oo 0GR AR e 60, L PalhARR, CBRLSHAAPRT ect o

anylin (100 gwkaks.dEig)GB iekighph delicding aweffichorciadpifstaf 4 wo-week 8@8hisiriogufe 13 i s

a graph depiciirp e effect of admnistration.of .a range of dos a
ce1 bt agont P RePd RarBeadTind o B HoD Rk r Sttt R rme b5 X8 86 aay)
on body wei ghtta.graphdepitting aft offics en nddy phugein ofdiimoatdel Bdninhistrdtioa of lepitd @00 ar ea are
depicted in Figs. 14 and B. 032]. Fig. 14A is a_graph depicting the

ef fect of adnf‘gﬂ%%/ilaryéf‘@cfﬁwéfl(]é’oég‘ﬁé}fﬁ%‘ %‘FO(TC"W&%%‘?%ay) and amylin (100
g/ kg/ day), ei r. algne or in conbjnatign n _bod) ight, Fig. 14Bis a
graph depi ct i t@gﬂhe E175ep SEPh dGPRORE & pike] e bogy watehis! pdmnis o ferfms

ny/ kg/ day) angheaighd , hik@/adapih alodk (9081 , 0 1dph b/kgidhPdhd ON
body wei ght. fg%(%ﬂ ﬁ%‘i(%%?)leSA i?ﬁgagr aE)h gg%?g%?ng aér%’ %@%@%ﬁ ygody

wei ght of adnmimylix{(ieh igfe/dsty) impombinetivationerdwamatisg (10 g/ kg/ day) and amylin
(100 gg/kg/day), either alone or in conbination over two weeks. Fig. 6B is
a graph depi c%lqoﬁ@ anFigf§ shews gaphsdagictingtserym leptingoncepiadinsad nomias HBREpGM of an
exendi n-4 ana : J: / - el one or

i n conbi nati oir?ﬁgE#éga%ééﬁ?glggé%?g%%lﬁ%%ﬂﬁ? %%%r? gﬂg%y%ng 11B§xg§/t5%$181t§ﬂéi n of a
t wo- week admi oi rsteaiet poplingl 0@ xghelday) for (tOwedskg/ day) and amylin (100

g/ kg/ day), either alone or, in conbination.
[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.



[0034] Figure 16A is a graph depicting an effect on body wei ght of

adm ni stration of PYY(3-36) (1 ng/kg/day) and anylin (100 g/kg/day), either
al one or in conbination over two weeks. Fig. 6B is a graph depicting an

ef fect onwlodys/dsadps 0f @ two-week administration of PYy < / kg/ day)
and anylin (100 gg/ kg/ day), either alone or in combi By R P o atbe
PCTI US2005/ 039686 Fig. 6Cis a graph depicting an effect on body protein of
a two-week adm' nistration of PYY(3-36) (1 ng/kg/day) and arryl in (100

ag/ kg/ day) E [ 0035] W
have di scoy te%%an%g?a%&g}&g{é a%%egtnoggﬁwﬁﬁéts(}? %%‘% “"hat acts upon
structur e5phemetnlnﬁe 10 ﬁ@ﬂ{gaiap) dnfumed 00 pe/keddl), aimalaemalﬂm@bmbmdwnv\ei ght

nodul ation in n.anti - eS| t hat cts upon
structur eso‘ieﬁ“‘foh %% l?la "rﬁ{’}b‘? icfng ¢ © % %k%tl"atﬁﬂf’berﬁ body wei ght
nmodul at i 0Ny dnfiniSkEdibh @fﬁlﬁhﬂn@ﬁa‘(@@mﬂ@&aﬂ ab@dﬂ‘}l&ﬂgomuéfl’cg/@diﬂ) cithdfaldnai ity and

in treating obesity and obesity related conditions, di sorders, and di seases.
It has be@sombiseiiie Figd6¢ kgt oaialapiaing anieBest ap pesdy rseteiz oE mivnsekobesi ty agents
i's conbi negh:list bR of SHRABRine (B YHRE i it ABC LRy B Gigpb bective in
reduci ng nut#@%nt aSa aoll?%@ ?ﬁﬁgﬁhy rec#lgh t F%g% 3§e%§% éhe of the
agent s al omeomPisatgtmown herein, for exanple, a conbination of anti-obesity
agents can act synerglstlcally to reduce nutrient availability, e.g., to

reduce wellgHll, rEgucé is agraph @th doasfect antbae weight of pdmishtgionafi on of these

E:hh(raﬁgephal olg%’%ag t& g)clfg[dac)@ r‘%dbepcg{l‘og?cﬁgj & n l%”? &yﬁ&%(ﬁ%%’%?nd

br ai nst em fsiorvedekucli Fig) 6Bliga gmﬂbdeawnng porffsctamdodyiatiof al tarp-vieak edniesimatiodent i f i ed

et ol "2 esti bt PSRy BT L e S BB “hoy

bar vent i Gl ar ey cuae g AR S ?’Z&M?ﬁ?‘%ﬁe@%mrﬁ“ﬁmm ‘v ﬁe
vent r omedi RoRhEYt &@gﬁ‘%/fsifdé) aml\%'ﬁﬂmtqﬁ@ H‘gélng‘gg ﬁ}?b %ﬁ’%us ( LHA

Hi ndbrai n structures r nucl residing.in the braln teminvolved in food

i nt ake andwg?”bod}f}g%@ ﬁtaaﬁwﬁémfm@ﬁh% Fiupd admipisiration ofa range efiosesofic| eus of

the solitafyplire! Fm(@dseﬁm A8 oAIRBmBRRM nSHYE daf)ih (10@@@/153}316 ) & s

parabrachi al nucleus . Brainstem nucl ei that controf the el enents of
t he ‘consunif&gsr W%m@Pourf@oﬁtheépm@wpeﬁnéh@mieﬁéte9 agediapipted indtigolA Hri mary or
second ordggrojections frombrainstem regions |like the NST, AP, and | PBN
I't is noteworthy that the AP, NST and | PBN have all been shown to

(col l ecti vmbyz]andm; mdmeggﬁﬂ; Rk iROBS 8t b VRinTini Mol HEATKE ALkl 1 ti es.

[ 0037] A vari et directed anti-obesity agents act upon these

f or ebr al n @g/kﬁl/éw)rﬂé%amﬂélsﬁl‘éﬂ wagke/day), Righen glonr ovan %ﬂmn%ﬁﬁ%s@p\b weigitood i nt ake
and/ or E&ﬁ%@g ﬁle eff&to?é&hﬂlk 'Eion&‘\l%ﬁ' raﬁﬁ% t' - obesi ty

agents act ﬁ on aln S ructures residing in rai stemlnvol ved in
food int akmg&g/dﬁﬁmn@ad:ﬂm@@@kg/kgﬁbdh Edlter alane Ex:lammhta@tlolﬁ, oghody weright- obesity
agents are described herein. See Table 1 for exanples. Such agents include,
for exanplo@33IneuFigwepiA dier evaph(dnpivting anetfeqion bodyrweaghd nf ingnistiRyBof amc ept or

o 0! S Rl ATk i B 0 Y MR G © factor (ONTP

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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7 WD 2006/ 052608 PCTI US2005/ 039686 concentrati ng hornone (MHC) and MCH

ant agoni sts, nelaeortins (M) and MC agoni sts, cannabinoid receptor (CB-1)
ant agoni sts, serotonin (5-HT) and 5-HT agoni sts, peptide YY (PYY) and PYY
agoni sts, evendiono:nd exendi n agoni sts, G.P- | and G.P-| pagamse@s/p3oekeP- |V
inhibitors, ghrelin and ghrelin antagonists, chol ecystokinin (CCK) and CCK
agoni sts, and anylin and anylin agonists. Table I. Individual anti-obesity
tar gets and | ocation Signaling System CNS Regi on Food |ntake Role

Ant i - obesi ty Hge@Qatisa gx’é@iﬂe@meng arckefedt dﬁ@b@bpraﬂeiﬁ of acveasdsadividiaktodNTYl and NPY5

(NPY) (ARC,/ nta oni e n. Forebrain Decr eases

i nt ake Lepti, \4%? 33)9@ yﬁ‘“l 25 § 5489 6&5}8 eétglﬁ&i@ﬁf’&ﬁ ﬁO’(‘?K‘Rﬁf)c’nDecr eases
i nt ake CNTF ( Axoki ne(D) factor f I\/EI anl n- For ebrain I ncreases intake
MCH ant agoni sts concentrati ng ’(NI\/CH) Mel anocortins (MO

"~ Forebrain Agothsts decrease MC4 agoni sts (PVN/ ARC) i ntake Cannabi noi ds (CB)

Forebrain | nqogssse Wy ialve disesvarb taoidhifigRepi of an afivoblaipagatihatant agani st s

Serotonin (5 Forebrai n. (\V Decr in e.5-HI C oni sts Peptide
YY (PYY) For e%?%f%“ﬁ f’re 8%‘8‘2@%%‘%%3&8’“%‘??{%0 g@ﬁly wye lateg fcagon- | i ke
Forebrain (P\Awnbia@ﬁdneﬁa@nlaaﬁ@k@uﬁx@ﬂﬁhudasaﬁuﬁ s@hidiges mmmdﬂ)ﬁnﬂ-m(lﬁrda'lﬂ-) GLP- 1

| i gands, V ] n i Ghrelin Forebrain (Al I ncrease i ntake Ghrelin
ant agoni st S MMWWMBH‘QWHGWW fivg IHFEQR@nW%om sts

(CCK) Anylin ddalmm&;aanﬂ it ARHnDERBASA ob@t@k&ate@mhmﬂo@g@mrﬁé and dR¥eaddh.i Mt i de,
anylin anal qg 3%0038] In certain enbodi nents, met hods |Oéqul ude a first
conpound t hat!3s preB dBravR%A thal Whepyagapmistiapien Qgﬁ\é"rhg‘?ﬁﬁ Fsif egetisdhiompblieg fn thie

hypot hal anus, mfimethd sntt-SiRsif\Rlzents Y More@rectifatn telthcind @@t AlallaBiiPRcthdrent s, the
nmet hods i nclude a second conpound that predom nantly targets the energy

bal ance cent FAPISH HE S A1 BDP L AL NOMS ATORIITIBEr HPTPEAPTREIPEN. 8 VO
20061052608 REMMIISHFAPILRE 6B uct synergistically to reduce nutrient availability, e.g., to reduce

weight, reduce fat, reduce food intake, or any combination of these three.

[0036]  Particular areas of the forebrain (telencephalonic- and diencephalonic-derived
constituents of the brain) and hindbrain or brainstem (including the midbrain, pons and
medulla) have been identified as being involved in controlling energy balance. Forebrain
structures or nuclei residing in the hypothalamus involved in food intake and/or body
weight modulation include, for example, the arcuate nucleus (ARC), the paraveniricular
nucleus (PYN), the dorsomedial hypothalamus (DMH), the ventromedial nucleus (VIMH),
and the lateral hypothalamus nucleus (LHA). Hindbrain structures or nuclei residing in the
brainstem involved in food intake and/or body weigllt 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-
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- [0039] In certain enbodi nents, these conpounds are anti-obesity agents. In
certain enbodi nents, the nethods nmay include use of one or nore

predom nantly forebrain acting anti-obesity agents. In other enbodi nents,

t he met hods may include use of one or nore predomnmin hi N in acting
anti - obe¥P2YAF¥At s. Exenpl ary anti-obesity agents i ﬁ%ﬁtj{ﬂ%%zo{%gﬁ&{ﬁlgﬂ recept or
ant agoni st, an NPY5 receptor antagonist, a leptin or a leptin agonist or
analog, a CNI'F (e.g., AXOKTNE(r)), an MCH antagonist, a MZ4 agonist, a CB-1

antagoni st (e.g., rinonabant), a 5-HT2C agoni st, an NPY?2 receptor agoni st
(e.g., a W%@ratﬂ%pmcmeél\dﬁ@’@@i BB m@gmmtgm)elacwﬁme@é%hndw a@mS@xendl n

t
?gﬁlmblst o(rJE anfi O?‘ﬂiece ! Qﬁ’%%)o%a IStgs%nﬁqg)@Wg H%Q%Lr?&s BY anal og, and an

anylin or (Paﬁ()anq/PYﬁ 2 ggits; sxeném aad]aieo@n a§cDBHOGLAS aaeké&rﬁﬂl EngIEEt, DBR-ei n,

agoni sts . i |nvent|on
el ude, o nERARRRANE b ddh BhGodl maifiits RERCHBo R dndi

nol ecul esamigeiis and @0t hedines. det al I s of one or nore enbodi rrent S of the
invention are set forth in the acconpanying drawi ngs and the description
bel ow. Cl her featur es’l:abbti} Eldtvsiuammti aammmdlmnmhe invention will be

appar ent ~fremihedeser PtE re—-eh-ay W
Definiti ansu 00%. yStﬁ\m " antlﬁo%{e%%m?y ageor? ﬁt?lse aleccnpoun %n%a 55 | abl eto
et A e e R B PR M
avai |l abi Lt to the bod) t‘a?n onée aspect. a weight-ji " C%ém ncflgn | S an

ant agoni >Lep@7h an anti - JEmTvrgana{gBﬁl Pw&@mmkmsedehm,@mgonms ahti -obesity
agent thj Ty ock—-take and/ or
body wei ha i ﬁhon Fwﬁnéfﬁg bggﬁgaéésle%tg%es aCct:I‘:YI\;/E (tA;%B%iPé@g? particul ar
regi on, g.. par |cuI ar nuclei and/or neuronal cijrcuits,. in thelforebrain.
This for Mghamﬂ sti mul at Fembram suppr elnsicases intekds td\/I@HrclergmlﬁSitSon iin nutrient
avai | abi | ¢angentrgtitghe body(ARWEVANt i - obesity agent tlhat "acts on a|hi ndbrain
structur ah(irmom@/&fﬂi n food intake and/or body weilght rmdul ation' stinulates

or suppre Y rtrcutan;, ut-ar—inucl ei
and/ or nnlzlr%gﬁa p\é Yt Fmgblgﬁlaﬁ hi nd Q‘Sﬁﬁéﬁﬁ% S Hi ngbr [ "SI{SS'[I nmulfati on or
suppression resul ts in ion in nutrient availability to tthe body.

[ 0044] " Reduetoit(CB) ent Favlainabi | i t yInciegserigialet t g Ganudbirdil reeeptoneans by

whi ch the body reduces (Wiéesnmd)i ents available td amagotm!aiy to store as fat.

| n ot her TN 7 ' S h‘nat i ncl ude,
but o [ (Y YRRV T BELERE LA TO ST e
PCT/ US20 JBGIP@'Q@WGPYthr aﬁgﬁbrgmiéﬂfbt yPeartsettakng GO (3 SRbigoviktagt e

aver si on[ & Iy TTE Si ] my food
Giu'& oﬁ‘fﬂti Fﬁfg‘a | %@Vlﬂ:m PhorediE TR G x@hatial ek

absorpti o £ Ay m may be aff egt@gd ; gk dél ayed
gastric ty| ng or %ec eased absorption of food H}thi}g.g ) ésthnés. [ 0045]

"l ncreas bd nutrient avajlability" isimeant to incliude any neans Wy which the
body i nct €bsks t he nut r | BerekraimfARChb| Bicreasetinieken ody| Ghuelintaptegordsis f at . | n ot her

wor ds, i NER&aSENEnin Hindbrain (AP) Decrease intake CCK agonists
(CCK) ' *
Amylin Hindbrain (AP) Decrease intake Amnylin 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.




nutrient availability nmay be by nmeans that include, but are not limted to,

i ncreasing appetite, decreasing satiety, affecting food choice, decreasing
taste aversion, decreasing netabolism and/or increasing food absorption.
Exenpl ary neebascssmsos hat may be affected include decreaging@88id%i
hyponotility or increasing absorption of food in the intestines. [0046]

Wil e "obesity" is generally defined as a body nass index (BM) over 30, for
pur poses of this disclosure, any subject, including those with a body mass

I ndex of 1 esgushpn AQreitRRbAGRES:, ﬁ{esé’\!oﬁ%%dts S RIS R kin O  Prevent
body weight gain is included in the scope of "obese" Thus, subjects with a
BM of |ess emhedigentsihs mahodpaeninelide (se oherieds peek oedomisnghtoyebenn sséibpw 25 are
al so included,.i_ | iL.n i ! BESIL L fers to a
BM of 40 or ql&é ghéet%%&g%]?%oﬁ%&lﬁi{/\?‘h&d?%gr%f %@E}%{}{B Sem?‘?{\a{?ﬂgéclfgmfgo re yurélgl%n utrient
avai | abi | i t y predeminesly Hysibwinpctisg antigbbjiyapentsn Bremplatylvati-obdsity ageotsumtdslesubj ect s
who are over wei r_.ob [ el b o j . of l.0sing

weight - in adnerssnfiEydh, B0 o e nonslh ISRH Al R %

i ntol erant, @enalége&NARe.£.0AKOSINGER R beMEF aidgbnistus MUd.agogistta@d-11, 2 or

gestational dj can benefd. om t he h to. ce rient
vai 1 abi 11ty B8R Rn BRI LB SR Rk P P
avai | abi | i t y 36s aP¥ad3A6ragbmist), an exendibjoeat exemlimegdist drended, 2 GLRel erces subj ect s

who are underwej ght .or desiro .gai.nin ight..[0 A subject” is
meant to inclu élg %%%‘y“sta"ﬁf‘ﬂ%?g:a#ﬁ}éﬁ{d&‘?ﬁd{aﬁﬁ%ﬂ’ﬁﬁga‘%ﬁ°ﬁ‘é{°éﬁ°ﬁﬁ CC%? S hanmal s

i ncl udi ng r atsanaitgcand apemglisatah aagliccapsist ddagdog. | | vest ock such as hor ses,
cattle, sheep and goats, as well as chicken, turkey and any other ani mal
for which bod§o40ki gl examplifibd kréingghdsdyand antpgists that areaptilobeséinageatwe. [ 0050]
By "nmetabolicg rate! i.s apt the, anount of .ener. | i ber.at ed/.expended per
it of i mie AR Berle mprntosgur et o Ee FERE

consunpti on, nelengyagemseased as heat, or oxygen used in netabolic
processes. It is generally desirable to have a higher netabolic rate when
one wants to[0@ose Wheé ddtils ofane o xangntbodiaepis pStha invkdtion archetigfhriil i O

2006/ 052608 PCTI US2005/ 039686 t abol i at e ahl.e to .expend nore
cnergy (o. 9. “RETBURIB PRSP EaR i eele: D baRfesr i St han o
person w th afihewvesioalall beappatest ffont the Bastrigtioh awd drywings) 8ndlfrord\the ulneds. her ei n,
"l ean mass" or "lean body mass" refers to nmuscle and bone. Lean body nass
does not necd@x$aitivhsy i ndicate fat free mass. Lean body mass contains a
smal | percentage of fat (roughly 3% within the central nervous system
(brain and sp9t4d] dorid)ti-obesityr agentdis azompeind dratlisizhle dy redice ontgam e vailabiity body
mass i s neas ' .0f Ng i Y- ,, ' ss and
Toan mass. | ndt el My b dBhRRER G FRIHMAS R AloREE

di spl acenent iprestdrysmmgrvapdbility torthe/bodPEM ons espest, a -igdwdin€agenssans. | n one

enbodi nent, fat nmss.and.lean mass is nmeasured using underwater weighing.
[ 0052] By "fé‘fﬁa |n§%?f|%luafltll'8ﬁe'gﬂ}’%gmrlr§ant the location of fat deposits in the

body. Such [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,



| ocations of fat deposition include, for exanple, subcutaneous, visceral and
ectopic fat depots. [0053] By "subcutaneous fat" is neant the deposit of
| i pids just below the skin's surface. The anobunt of subcutaneous fat in a

subj ect cqi R6;FBAgUr €d using any nethod available fo rement of
subcut aneous ? Met hods of neasuring subcut aneous fafc%/ggzé)f)“?(%& in the

art, for exanpl e, those described in U S. Patent No. 6,530,886, the entirety
of which is incorporated herein by reference. [0054] By "vi sceral fat" is
meant the dexFOS it o om na Vi sceral fat

surrounds V¥ %?fngﬁ?%e%g%cﬁlag Eogﬁc@éceﬁﬁea"d@fs}o? Bcrwmtgﬁ@q P é’? g%, oduce bl ood
chol ester odecrehélmﬁﬂhblﬁ@ fobdsbstrpedh. Exe0plbetedhadidnty thaaragdseffectedsks of

diti t d bol d d
Car i ovas cPie et gt o iAo AL et Bt “g’léf‘gess Smeant |1 pi d

d it hat t he | bod
R P LI D e R o

vessel s). Kaap @fcedabey thaﬁﬁltlﬁms avdilatile lthé Budl§ td SordAs Ae Clu el brds) imtheakibpi ds
out si de SS|ca

n the d [.0056] As used herein,
and as weIlP ’Eﬁ?ﬂ%"r"’g’f@ﬁ% %?f’i%mﬁq”?th‘w lFlg‘iﬁ’hJé e'nqtgmﬁf\'/fltﬁp‘ﬁ?%%? for obtaining
benefi ci al ap@éht@l@i&dzréﬁﬁlgrsﬁibw hﬁecﬁhg%b&ldioﬁt@ &dcteRdifpthsts ARtidnsdecreddi@at i Ng” or

"palliatin fi\, se, di, sotr qe ditjon ans tstg%lt tlge extent and/ or
undesi r abl etél?"ilﬁ‘?’caéﬁj OFHifTepla 99 ‘@ﬁ%rp%?“ XA SRS §8Y b or a di sease
state are ifSReIRAdeasdAkng ka¥Ric GPYUSAILHT or itchRsiRE MBS SFToddSn HeoWed or
| engt hened, as conpared to not treating the disorder. For exanple, in

treating dB@%WF? a decrease in body weight, e.g., at least a 5% decrease in
body wei desj.rabl e treat nent For purposes of
this i nve%%’ , 1%\}?)"%%‘6/ 5@%3’%%@%6@%‘{3’0’3@% @é’ﬁi??’e&?%tl foryr desired
clinical rgspsésofithelisklesureDaty sﬂ:‘j&t riﬁmudmgrm&@duﬂlq,bo@;} e itk Bfle@than

anel i orati on gf one or i m ni shnent extent of -di sease,

st abi | i zed?Y% haneeds ﬂro‘f'l%ﬂ%reﬁ@gydysw% opprevFnkhady @'el ke s gicludedifi ng of

di sease prtﬁ@&@@b@%bes@ﬁﬂfﬂu@rsaijédwwlﬁfameﬂe@tmamo%dm&d@b&%ase state, and
rem ssion (whether partial or total) her detectabl e or _undetectable.

" Tr eat ment tcopsidsregjoy ?Twﬁﬁgﬂ oﬂ?e&wlﬁé}s%ﬁiﬂw%? the subjestsd thednyestidk pect ed

survival ifoed obefifakielsng a BVEAF MM greaketdl t her, treating does not necessarily
occur by administration of one dose but often occurs upon adm nistration

of a seri emosf] dw&ﬁreglﬂusmen@mbh%muémmnk WalitiRelds isedaeRI)E, an anount
sufficient to. palli an anmpunt _sufficien to treat _a_disease,

di sorder, GFP J&%ﬁamef‘%ﬁ ehﬁ’yn eSTMRICh W@P@&VFW% ToPesp St @orbilnolesest r at i ons.

[0057] As H98droie6Lloding Wéignt! ﬁmu bﬂa@ﬁ@aﬁmw@é inxuzﬁafréﬁgam,\gmcadsount " means the
anount of  the active conpounds in nposition that w ] elicit the

bi ol ogi cal MolerFpbK baye ap)é@gaﬁgélabqtqq “%?Htti‘ss(gﬁe type J<t ‘grﬁes@?ﬁflé]&bﬂeﬂr"aﬁ uman t hat

i's bei ng swgmtﬁogymggé%gﬂ%agﬁrrgdﬁggnmg&&@Jalﬂglﬁﬁﬂyan nedi cal doctor or other
clinician, which includes alleviation of the synptons of the disorder being

treated. Tine4d)0VewiedRRAS thenetho@ath MRAdasiuthidit Svailibliafilak @fddERif #r di sorders

“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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known to those skilled in the art. [0058] As used herein, the term
"prophylactically effective anount” neans the anobunt of the active
conpounds in the conposition that will elicit the biological or medical

response |n‘%§0§(§0§9§) system subject, or human that is bepp&osqueds by the
resear cher erinarian, nedical doctor or other clinici an, to prevent the

onset of obesity or an obesity- related disorder, condition or disease in
subj ects as risk for obesity or the obesity- reI ated di sorder condition or

di sease. [0059 he, si n ular "a" "t he"
i ncl udes pl ur a%tabr%g? reenrlle1 1S e’%? eé? g 1??{8? gh&’ LA %ngg?nefs}%m

context. For }ﬁsﬁampéreactlwsymmdpebmnarphaﬂmmethb@mrate;ﬁmﬂfakacnvitjan" anyl i n agoni st
can include one or nore anylin agonists. [0060] As used herein, an "anal og"

refers to a {éptli]de Ashosthesay UEmmasaia&- ilhsn bedydnast’t eferstth atusaé are bbees e
reference peptid cl udes insertions,
substitution EL emég?dg nsi %%oeé‘ﬂé(t n87esan%e§ o A St‘Pee% S% rﬁjean P enﬁasﬁcoélﬁ‘lunﬁ § aci d
sequence, f orsmafhyanpltegeloata oughty I0amthirbife cmtrﬂS%vam sys):exa(ﬂ;rdmaﬁdqqmal: e

identity wltht ebase ide. in. other havi ng at

| east 70 SOV R, SRl o dTEREE ™ e AR EFS e bace
peptide. Suchieasisl Mﬁhoﬁayfzﬁmmfngsa 26y HRa ladA iasandhidelan areGotIGRitedas,i ve am no
acid substitutions (inc n- nat yral am no_aci

2006/ 652608 #Eﬁ’@é‘fgﬁ%lﬂ%g@éggﬁlr’ﬁW?ﬁspﬂﬂﬁkﬁ%% > PR %’r‘ﬁ’ﬁoﬁ‘%g%a“ﬁ i ng
agoni st and cRIMOUNGHS chdvdifgntplt age Bidban s is\thehtredAR Rg AGGerw RS Weldhiigh
defined, also include derivatives. [0061] A "derivative" is defined as a

reference pepoii¢ orBeffatldixgthuticie’dcmednetic ioaticn offdnaeuﬁomg; imthe bedy. Sath
nmodi fi cati on ,0f .one s_.ani no.aci,d SI car on at ons,

Cerm nal am HogPBUs T gop St S PRI FUereton Pstn i B e

nodi fi cation depsiel udes, but is not limted to, adding chem cal noieties,
creating new bonds, and renovi ng chem cal npieties. Mdifications at am no
acid side gr o[ﬂ@%i]i nadsutiehcutahddue it ik meart ateidqm,sn oﬁh;ydlsa‘tlétbeiowfthelsy'misne S- arri no

groups, N-al of argin L di n si ne | at |

ol ot o or et Ahe Sap Bl K MhRaed Byt e St BthFad R g Pt ani ne or
aspar agi ne. dVbﬂhbid foathé massutnehirod Sﬁl‘eﬁtmeb@ faa rmmmdk nﬁﬂnwienngvmbdmuéous fat
limtation, the desa no | .. N.di- r,.al nd N-acyl

nodi fi cati ons® nlhﬁtaftbﬁl;éewp y Osteégﬁ‘ff%egl_m Qré ?ggmil\r%’c%%%’]ﬂe?g%v\}g‘? ﬁ‘gﬁ‘%}/
limtation, t&f@vlﬁiﬁﬁﬁiﬁbdﬁtpora&ﬂh@mbyadféf@dce‘ N-di -1 ower al kyl, and N-acyl

nodi fications, such as al kyl acyls, branched al kyl acyl s, al kyl aryl -acyl s.
Modi ficati ons[0®54] t Ry tviscereinfal” mafrahﬂiwd@bmmmmeimdabdmﬁmd@@ahposb tigsnd.at i on,

t he. am de, m de ar y m de and
| ower al kyl Oeze%efrﬁﬁ%g?rﬁ“ggst“%h‘ggmﬁ%’@%%nﬁ Wﬁab(’lﬁzg 1@1 e%f 'H Ifff}%c%u?cfher nor e,
one or nore %MEWDM&&@M harbmmhocgtedNm,mdmyedbskmfabﬁﬁﬁ(ﬁﬂ suchys prot ecti ve
groups known t Qe ordi n r| I {%}I l e}%ﬁ eo%‘é che‘glﬁrz$. The a-carbon of an
ani no acid rmRP%?éS FoREY A 1R 34‘[‘ ffr oﬁasﬁ WSS with respect to
an ani no acid " at,i.on" stitutions,
"nsertions, a’Biiatioh ec%oa*s A giofhe ™ it B O AR o B R o

organs that constitute the lean body mass (e.g., skeletal muscle, heart, liver, pancreas,

kidneys, blood vessels). Generally, ecfopic 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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conbi nati on. The pol ypeptides of the invention may include one or nore

nodi fications of a "non-essential" amno acid residue. In the context of

t he i nventi on a non essential™ amno acid residue is a residue that can
be altered el eted or substituted, in the nov w/osf}"(%d sequence
wi t hout ‘é@&l"i(’é’h?(ﬂb or substantiall y reduci ng the act i vﬂ?@g? t he agoni st
activity) of the polypeptide (e.g., the anal og pol ypeptide). The

pol ypepti des of the invention nay i nclude deletions of 1, 2, 3, 4, 5, 6, 7,
8, 9, 10 or nore non-essential am no acid residues. The pol ypeptides of t he
i nvent i on bresficiehw|dedied elifikal fearts insludatbut waget ligfited to, pllevintiondr 5 6, 7, 8, 9,

10 or nor ing the
activity gx?a%{{(}]&%n%‘lfb&Zor}[ﬁiloﬁa : @8’ 3c}dn ltl)lgltg?%'fa iﬁglﬁz& ﬁ%akéééayﬂcéoeﬁgg%vatl ve am no
aci d subsmpt\mrsamg) stams bf}bwwrmloweb\vam)ﬁéw@eﬂ progretssn| druelioativn ¢1s one in

whi ch the i i i rasi.due havin

& si mi | ar FARH R b SisbEE Sl erk BB AG R Hneekina R o) e BB bF ’
el ect r ost amﬁatectahydf"ﬁgameﬂztﬁnmai@maaspsﬂcmging surkiyelras ptvojrirad th egietieés) . The ami no

aci ds may WO 2Q06/0 6 / natural ly occurring or
nonnat ur al’ wﬁaﬁmj;egfnmg}sg%ﬁ, 28 or i‘]ﬁ?%ﬁ‘%%géﬁ §91?%§sls Egcﬁ’i‘é\/}f ng sinmlar side
chai ns ar edkindintidnrof bieadoas, but oﬁansm:ufsa]pbﬂ adasnistretion d&a snbaaf dass dﬁhus.g th basic

aspart i o drveianysni R amels el inkRe R nth Rtier B8 Ertr it 8158 "5 Vi he
aspar agi neg tr@ltmtimam ﬂsord&eonmﬁdmmﬂ*nﬁmadmmtérgdm&me;mmt hi oni ne cysteine),
nonpol ar si %halns (e.g., alanine, valine, leucine, isoleucine, proline,
phenyl al aff fhﬁ}é“s ?‘?%t ophan) J3-branched side chains (e.g., threonine,

{rypt ophantss i st pareR T ot bR ABrE oy, KERR M GmoBREEY 5 001 M
changes. [ti@0Gdte oB;npbtmm: mheamntpbsmm thatrwilh elicatchadbiplegicd wethedisal msporse nat ur al

am no aci gs, quanaty P s YO PR i RSBl gl o5 st at o

to the coﬁ?érltésrsxﬁ % em ?ueb? er’ence 0 an gener or Specifically

by nane, inmﬂcaﬂdbstor u&foﬂreecimzamwhmh haclnlda aDedatibntoli ehe Isymlsbbms mha oners if their

structure allo h s €0l SQIer m no .ac i ncl ude

al ani ne (ﬂf dmysé %Wtﬁ%e%%fl&yg (glef‘t%gﬁiffs mge ar f“ieéo éfél I(‘fie‘(sAs p),

cystei ne Q{ﬁy\sx)tothogéslmlmme(aﬂ n), gI ut amc acid (Gu), glycine (dy),
histidine (H's), isoleucine (Ile), leucine (Leu), Lysine (Lys), nethionine
(Met), th@QﬁB]al anis n&ed(hé!hm) ﬂle[mrml"pmph}(ld%m@lbf effestive em(O\BET heans tﬂaramomitne (Thr),

trypt ophan,.(.Tr ros ne .(Tyr atur am no acids

i ncl ude, BHP°2 #ﬁlf’g%%%’}’%% onI %lm em&glr?o‘%?ké%m e (%Dserl ne,
azetidi necmp&mu;ﬂattssuea@sﬂm, Ao, mdmmapﬂmt @abeidg so&ghmynlnadsemheram d,

bet a- al ani_ne,. am no on| C m nob r| C butyri c
noi d. 6. AP REEEEareapger & e i B eRh dhsfsf Sty 5 BBREA | & aci o
3- am noi sllhtyd dicordee) odndﬁereoﬂdm@b tredubjectaed iikk foredbesitaoy the ubssitgkejasdne,

2, 4-di am ?li % obut yric @I ds desnosi ne, 2,2'-di am nopinelic acid,

2, 3-di am OPFBRTE™ "L E™ N- et hyl gl yci ne, N-et hyl aspar agi ne, honopr ol i ne,
hydr oxyly al,l XM yedl[ 0 » 4- ol i ne,
R R e e e S T e e s

N- met hyl i smleme:mse Mmedutlctﬁanﬁgmgcbry@qt nigox eddapde, s/ Willdieiapparem &piat hal ani ne,

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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norval i ne, norleucine, omthine, pentylglycine, pipecolic acid and
thioproline. Additional wunnatural am no acids include nodified amno acid
resi dues which axe chemcally bl ocked, reversibly or irreversibly, or
chemcally nodified on their Nterm nal am no group or t hai n
groups, as ?‘&'2(’%(”5%’% N-nethylated D and L am no aci dspﬁ/{}rgﬁ“ S‘é‘ﬁ wherein
the side chain functional groups are chemcally nodified to another
functional group. For exanple, nodified am no acids include nethionine
sul f oxi de; net hi oni ne sul fbne; aspartic acid- (beta-nethyl ester), a

nodi fi ed ani fommei 4naddes inshyde %qnawa%«‘lsémvmg wopiy A yerprandshaypa prpgaaist ani no aci d

of glycine; okiah2RniBsC A RAKAIEAIE, aRo HRAK d&da@RE N0 aci d of al ani ne.
Addi ti onal resi d{aﬂgs nt h%f can be mcgr por at ed a?e descri bed in Sandberg et

al ., J. Aded.[o@en. A 4dbiivad8%s Meined ROBrefodicdMRARARAAGIE0RRETY HSROS5/ 039686

[0065] It shoul d be noted that throughout the application that al ternatives
are witten ihavingmehamstal QP@@WOH pmeex moys| of its anieh d@ﬁﬁlﬁ%)gfaéﬁgdvﬁéfémtl on that

cont ai ns, mor &y aR00R rBRSALALS ATOPREI lda didue pegichiaRhldaaapy Pl at ed

t hat each nenber o rou ere separately,
t her eby conpribdideg bahie nbtéimibdmo dddmnhemi’caluﬁteenemwmammw boadsdlartdremdbing us h

group 1s N0t e 8ad: AeASION £l i VBE AR BV ARII N, (00061 I

a general aspec CHVENT I on provi reducl JLE i ent
availability atcj;iaﬁmgﬁ Iaeeamnbtorgadupa IN-sikylatichaifhigivddel mstzdnie an'igrameohikﬂaﬁoy; agents.

Thus, the |nve provi de t hods for treati .and .
Shest 1y T el U e ER TR e Trayft atd St A eind Shpragngener |
from a reductvedifitafiofbtf BHeedtiniraVahihaichiid, yvithit Hetiatidhe the desameRSN-1ower

ef fecti veness sed in.c t| on the, i nven ion may all ow
for adm ni st raél\é‘? %d‘glf’wf] ﬁ%g tSCBWE‘S EPH%“F@OBTO e‘é‘ﬁf"‘? BBEsi ty
agents used Imclu&QWhhd%aﬁmMOﬂ,&h&mﬁﬁ@(N-mei 4yl 1S-di-ivet 4yl @8 Macgl one, such

S i o P agb O o S S sen Sl rk i s B R Rieiatiops of { on of

the agents "ithe téﬁﬁﬁbm%m@rg'm@hﬁw& WEhUEH oA AR dnfide, IGRAR alRyiaMiidl, ng each of
t he agentst of treat mnlstr tion of t agent s

coul d occur Féff]@iaéylffﬂ’gf’ Laglprpigdp 2 ‘g(éré’n"fyﬁ?ﬁtﬁﬁf“?fl} ?f‘oeﬁnrf‘ﬁ‘feﬁf‘ aII of

the int endeds @mm 2088 ST erB B8 bife @ mdrdsideBRAIPS R ketmithl RoriR.Ghay Bapeisted agent
inits own dosage formulation. [0068] \Were se&grate dosage fornul ations

are used, thePYiHRRPSHVE EEQIPSAROTE ?fflkjla%éhlilgd tiqrdemishi ﬂ}eﬁ@#@a ohgn

essenti al | Y t8né & Pmby FEnoro- & dimGRIGELr ently, or at separately staggered
times, i.e., sequentidlly prior to or subsequent to the adm nistration of

the ot her 3%062?b931n%é&13%%ﬂ1 r@pedt REanBHRORA1d B e SHRACHIARBt BN~

adm nistration in conbination involves adm nistrati on of sef)ar ate do‘sage
formul at i ons ‘aelrden gubsiatianapierigns. sloagaians delgtiops, apd dariypiizationselone#fdli ty agent

1 is admni St&hﬁ)ﬂmﬁ&xpnﬁh@im#ephﬁgs%ﬁx@ nﬁéﬂnﬁ%ﬁ@&l@%he &Qﬁi“rb kMdzﬁ@%Hstof i's

adm ni stered from da y ¥ . I'n o6ther enbod |rren S,
adni ni strati omonﬁwe@@hﬁpmao@ﬁeﬁlﬁ% /b ot of; the pvantio agronswpraball anwesage

fornul ations .y 366188 Je@liue that can be altered, 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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nonoverl apping intervals. For exanple, anti-obesity agent 1 is adm nistered
fromday 1 through day 30 and anti-obesity agent 2 is adm nistered from day
35 through day 50. The instant invention is therefore to be understood to
include all such reginmes of sinultaneous, alternating, or conpletely
separ at e W@ over the total treatnent course, af@TIHRRISH¢E0

"admi nistration," ““adnministering," "adm nistration in conbination" and
"admi nistering in conbination" are to be interpreted accordingly. 15 WO
20061052608 PCT/ US2005f 039686 [0069] In one enbodi nent, the invention

provi des netahwdly dcaxrﬁngdmiungxraimrmhml) Famdic$ efbinling agid hsidngghavargmi ni strati on
of at | east n ures

i nvol ved in rgﬁ‘%g%e%m Ste%?ané%orglg% ese %{nﬂ%s(ﬁjﬁ ﬁlg %@%g?%@cor%?a%%g Cdze)n W th
adm ni st r atdheins Gfg. ,aysmeeagmlm,riashdmb) ﬂ@&esndé yhaagéelg aspzartxoamd glutgpon hi ndbr ai n
structures inyol ved nlﬁ ? (Ia nd/or wei aht rmdulth%lon In sone
cases, the IASYHEERE flpf’ %S‘e"\‘}%‘ﬁ% @ngycw&aé%ag%gle "' M S PR E S Set i veness
an ant i - obegiokiye, ageiibnite) aysteiap nbipsiak side eafre ¢4 ¢. Vf&zﬁﬂﬁesvahhé levainy, when used

al one (nonat her apy I n_su cases, th t hods of the invention increase
~or enhance IF‘H@JCB’Ff%EIW\/@ﬁ@EQWA‘P? mi?phé‘seg%fiw? Sidp chpns (¢ thpsoning) o
preventing Rlindl KoRYUENS and A6SatRfsidRIchARS (b6 RRSHPIheaAMEARY) BptiSAnOr | NCr easi ng
pot ency. Met hods. of _t he.i nventi on may allow for admnistration of |ower

dosages of HHidins} %?té“téﬂns?’hiéalmi’m@?d@é}r@veﬁ’@%ﬁ@a%%d in conbination as
conpared to use of either a nt A on 070 | n .one aspect rret hods of
t he invent |[8ﬁ5164§r mﬁ’ydé?““é“c’s"gf’rﬁlefD F?‘g‘@bgﬂ“ﬁ} ‘E‘f"f‘@@?‘m"éﬁ"gﬁgm?

admi ni ster %hﬁ&mssmdeﬁdamedlaﬂmomdl mnﬁﬁbesr@émemer&ﬁﬁmy apyieRir&los Atanon of a
combi nation of ant!-ob S|tg/ @gent result n eff%ID % a_reduction
“n nut ri ent®BYAEG SHRF 9T e AT TS TR © R FHOFR oo
i'ntake, I NnCli@asRdmiets m&@ﬁﬁictu&mllow\éﬁdhcs}féréo‘isoﬁ{eﬁ@f&hs tatall BncRIRI nat i on of
the results, of Z%glnls ati.qn of the anti-obesity agent_al one

( monot her ap§gtudg AR TR S PUREIGAS %@pﬁﬁ‘ﬁéﬁgﬁgﬁﬂ) CRYRIGSSar e
provi ded Whitghmine Q’Gﬁ? gﬁ&am@&dlm(m@t Qy@n@@iljr)eﬁlﬁtlcﬁner(ﬁ%) SéoR6e tIR),adlcine

anti-obesity agent so agent s dmnistered, it wll be able

to elicit S‘ansﬂt%%%ﬁ)ﬁvm%mg ?}@“ﬁalanlp‘égjﬁ@epﬁ‘?ﬁ?er@%smwm’ab| lity,
reduce wei theomﬁ@ptqsgeuwph )s tyFolihe EXATHRMali®TaM Uitk Wingldiab@st O be

bound by this or_ any other eory, it is theorlzed that | eptin resistance
may be due ipgudenput apg f@hlﬂ}l@iﬁéP Borpglysings bepoakRIAR hPROBHES é@%fféé%y G .e., the

body has begoiTe fGRemsk htid, %danhﬁoad;lpenoéciaﬁ%eta.mﬂf,@fa%ﬁpmpiaﬁlc Aetfwd of the
invention conprises adm nistering an anti-ob eswg agent ot her than leptin

(e.qg., anyldmHnehutysis agifhA-FRnekybHEc 3¢y, G- ynipe@uwE aﬁ@m@hepm@cwéj %Zct so as
to reduce Qfiih G EIUETiE KGd, eRlihdRbbE Rt §&@Qcaﬁmn&mﬁ&ctabfastenﬁ@ hegRyasdi eved,

leptin is then be “adm nistered, _either alone or in conbindtion wWith an
ant i - obesi t3A4-digainoisphutyic acidngesmasinss 23ndiamiappimslia grih 28 Jlaminepropioniey Cher
anti - obesi ty;efif6h ycgehﬁ[etﬂmagme, hRsbpediRag, h@@ﬂoﬂﬁ&sﬂeoall@ﬂﬁ{dx aghe leptin

resi stance are conterrp at ed,” such as di ét, exércise, other die dru s, and

surgi cal de¥hxleayrbog Sy frxyprring itndarrasive, allofisolqupipe A-methylplsnige. Aec ed to the
delivery ofpm@nfibyshe, Mnbihylisoleucine, N-methylpentylglycine, N-methylvaline, naphthalanine,

norvaline, norleucine, omithine, pentylglycine, pipecolic acid and thioproline. Additional

r;

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
amino 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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obesity agent that acts upon hindbrain structures involved in food intake
and/ or body weight nodulation to prinme the body before adm nistration of a
second anti-obesity agent that acts 16 WO 2006/ 052608 PCT1US20051039606
upon forebrain structures involved in food intake and/or body wei ght

nmodul ati on. MO2REEEEPn  enbodi ments, the admini stration BET/USM0FI3PEE agent
is for a nunber of days, weeks or even nonths before the adm nistration of
the second agent. At this point, the second agent may be adm ni stered al one
or in conbination with the first agent. In certain enbodinents, the first
anti - obesi t y[oagfént It siogidibk notedthathroaghplii the @paition thandicinhtves eeondieaent i s a
|l eptin or a .l in a ist. .In sone enbodi nents, the serum|eptin

concentr at i o%agiﬁé’agr%%g&grc?&wlleﬁﬁa} BUngacit RELPP Qp} %)Hggﬁs TR %(ﬂg- obesity
agents is grg@aiiee abindncidOliid gbdaifically bortdniittedethiz@aliinpanitsy off the Minkug@rgg@iper t han

20 ng/m . [0Q7 | n_one enbodi t,.an anylin qr.an | in,agonist is

adni ni st er ed*‘q‘f'@liPﬁ‘éonbgﬁrﬁgée@?m%ggﬁ“@% Coinpg%?}{g & Eé%?@%%@%"ﬂ%%a 7 days,
10 days, 14 shays Makudaysp i2®t thbeSeddhs 2 BBFICuEi or to adninistration of a

l eptin or leptin agonist. In sonme.enbodi nents, prior to admnistration of a

| eptin or a Mefhbdsivf@@0mestion an anylin or an anylin agonist is adm nistered
to the subject until the serumleptin concentration in the subject is about

4 ng/ ml, | es@osdian I4 a gagidl hspebteths invérion grovigédihethddd S rédvaing hutrigdtn! , or | ess
t han about 0.5.ng/m, . | one, enbodi nents, a.leptin or ti,n agonist is
adni ni st er edavfﬂa%glwnh‘ﬁ?“ﬁgéﬁ?ﬂsuﬁ%‘rﬂg*ﬁ)ﬁ/"%ﬁ? O‘EH(S‘E"(’&EW&%G@%né_gES’ ysi ol ogi cal
concentr at i oiagentibn prépidésmétiods e tipdtig BBesity MMi/sbbsilyRelano tisgkespdiprdds, of t he
present invention, t hods f reduci ng the risk of devel opi.n tabolic
B Sor der s ar 85 Bt Camenll whet Hemigat i eSS, BTG o ¢ he
subj ect a coibksatd drcifenésd herDiRes intcymBBRIINS, nhathodh bEHd inventisnMunilfowt 0 r educe
the weight o .subj ect 0075] | n.some enbodi nents of the invention,

ot hods of CHEAHETALR AT et (stess (o0 P B ALDE PHEOREBLSORT B i o 1 2

subj ect, decipastion 4seSheirkdd thdust BEtheBicalMreCsubldfin dnétherfiybj ect, or
preserve the nmetabolic rate in a subject. In one enbodi nent, the netabolic
rate may i notAe tTie nuileldeofihé ingéntios provifle hdiginiatalion of 4 admbtamtiamof2Adr gy sour ce
over |ean body tissue.,.ln. one aspect, lean body nass.is nqt decreased

Poll owi ng adiieubisry tmistais SEBR A FoRmostan ero b B« a5the ol
anot her aspegéan pRovidifitieich 6fithé fizehis 6o 4 RBjpclinfdedPRG&thant| AdERBastiorof ther event ed

follow ng adm ni stration of . the conbinpation of antj-obesit ts. In still
hnot hor 35 petients FalhodsTiey A ingt PR b Eb USRS B GRS SARP Lo § o of t he
conbi nat i on Bfendaniii-oBRAF bicyitsdY BNESaratéh Ghth PachligE:eiE ochOn ith afm asagehe ener gy
source may b? determ ned by conparing the anmbunt of fatty tissue to | ean
body tissue, °FE¥8%Mai ned by neasuring total body weight and fat content at

t he begi nnin d of the treatnent .period.. An.ipcrease. .in netabolic
e o o BRBRC) ChBelmtidolrl B R b reated: Mo BT SRrae gy ot ce by a
subj ect over caa bpedhitteddd ot bsntie Dy RaiRE el Ne. [ddBeuneMB), ot sépaRtedf cal ories or

other ener gystg'gzgere tirzngs? ?é.??e%l?e%tslal y%-lr_iloH§209 (s)u /se%%gnq %()6 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

»

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

combination” are fo be interpreted accordingly.
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source by the subject over another period of tinme under substantially
simlar or identical conditions wthout adm nistration of the conbination
of anti-obesity agents. In one enbodinent, the nmetabolic rate is increased
at | east about 5% in a subject, in other enbodinents, the netabolic rate is
i ncr eased vé® 200e80%about 10% 15% 20% 25% 30% or 3FUriusz@sssdepect
conpared with the |l evel of use of calories or other energy source by the
subj ect over another period of time under substantially simlar or identical
conditions wthout adm nistration of the conbination of anti-obesity

agents. Thgohdd¢" €a$6nel hbBBHRROILE Grveritfth Hrdvitds REhIRFSUCSRiddSuR@n@ T espiratory
calorineter, for exanple. An effective anount of the anti-obesity agents of

as used i n avpilebilisnhwaghadminiptation obgiisasoneamtictbefty Aget thaggdispen Jaselrdn | ner ease

the net abolg Gtk Rvdiihddn RRIRAE a%@%oé?%ﬂlghﬁﬁ&iﬁﬁqoﬁﬁcS&BEEﬁlﬁxtd}iﬁﬁ conpared to
a subject not receiving the agents or” only one of the agents. [0076] In

anot her entsdaimntion of ahleashens ang-opessy petatithetgols Eprpdandiradegrets itvalvagt abol i c
rate in a : i L Cacl . . .esul t of
iy cond: t 1 hrvog ke S B4 GRRAAR Ao oh S0 Lot B Refifhy A nEE L sict 1 on

i n net abol iiecrease ex,enkapee g effgsliveneshiap anti-obesity asguideay hesdinitedeffeitenesaifr est ri ct ed
diet, or I ) I dy.di I.QC

pr o bi 11 o igen i plfe b GbA 1 o) odeBC UL ERoa DA ERER Blrente . oy
permtted iomeshaniedhs effsctiveness esguirdbesitytage ty.dor exathple.ipaeventiigror delayigd e, as in

i ndi vi dual ;dJ . . i r ic rate based
on the. | owdi ShiTeitee B foheiIREDAAhER I by BEMERCCMRL AU nif, 2

r equi r ementallpwiforfadohistativerof bopes dirs gas tof oy op motecad shefaptibbesithsgantisaisédniy

conti nues, . 1 hresh f old €1 | i s reduced. When dieting has
ended, thecto{ﬁﬁ %ﬁ\hn%ég&%%lﬁégﬁ%%e %flaelﬁlr]lésfgé@?%ﬂ'%e'v\hi |l e eating a normal diet
because of | o 1.6 A . e r tabolic
ot o N ol e s 4 A e S Ee  Ne
116: 942- 949movg thd edminis@od)egauin. Adcondimgly, invine embodirger6 38mgdption ¢f aone aspect, a
met hod is prowi g ol i in. subj ect, where
the | oss 01& O?rléftna glo}fgm{‘g%g%{aaéglgﬁglsﬁé%ﬁefo ’ggféa%fg%{a gla u(@r#elite di et or weight
| oss. By uwiihbiligucdducionist bedpl weigh redudiion dt fogd imépdte,dndrense inmetabolisol i ¢ rate is

- decreased .t 2 9 PRI e
950% 309 3548 BERR RN St e BE aeminisuatop ot amabosity oy o,
it maybe degentalbhe(ntonothelapy)i ster the conbi nati on of anti-obesity agents at
the tine the condition or nutritional or physical reginen is initiated which
leads to d007%%s dnanoggusspectnf theinvettiahohdteods ae grovidedwhish reduce d1s al so
cont enpl at egl, t hat, sﬁ%Q&tQ'résEsEaﬁEént‘B’An aﬁ[-oée%g %E%@B that &he%‘%ﬁ@*z%@xgﬁ? before the
condition or nutritronal or physical regimen 1s 1nitiated. In one instance,
met abol i ¢ rdm@istgedrBaslibedblatsichigt zn andspesitarespoynse @lgareédwet mittient\n  ef f ecti ve
anmount of t - J, & ent s, b, this ' is an anmount
of 18 WO 2(?8@33@566839%%%3 “3‘% %&ﬁ%ﬁg%gg’%ﬂ@kggﬁuﬂ g’foggg@%%%{% tg decrease the
reducti on dhuidiy thiebednyloiter thedr, i in theodael et leptithesistarmd miapbe derte thei n
combi nat | O’iﬁgthx%Ys.Ué lehﬂn %{R}Q& ﬁ%‘nes%%‘ﬂﬁﬁctrs 0(1.%989@ 1 Obecb G HEER IFfabol i ¢
pl at eaus are” provi ded, ere a nethod conprises adm nistering effective
anount s of lentin).-Biswsire, pnagethodof the ipvwenbipmenmingisestagministering an anti-obesity

agent other than leptin (e.g., amylin or an amylin agonist) 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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a subject. In one enbodinent, the subject is |osing weight, or has | ost

wei ght, for exanple, due to a reduced calorie diet, increased exercise or a
conbi nation thereof. By "netabolic plateau” is nmeant tine intervals of
steady nmetabolic rate while the body adjusts to changes ,inGakptd.& OF
energy i npt¥O2¥48%s in caloric input or expenditure céﬁhﬂgﬁﬁkggﬁééult of ,
for exanple, reduced calorie diets or increased physical activity. Such

pl at eaus can be observed, for exanple, during a weight |oss regi men when
wei ght |l oss slows or, stops. In_ one_enbodi nent, a nethod og,the pr esent

i nvention reHRRderebRE s £5 18P ved 12 food frdaks ppeor Bofyyeight mogulatian, Ip seteit opar ed
with the durghb&iiméts, R habialst@icRloR RIS afdit B TorAtndRbW oF Bays] WRS brGkn SUb] ect
over the same perjod of time under substantially sinmlar or jdentical

y, .S n
condi ti ons wPPREHblea e ingris Pl e seenad agsvhi Hakls Boothe A%0PC BRIy agent s.
In another eohesthidBRY elofe &F84 ERhiRltioh A BIe§RE Blent. MY RBHAOMBRARWERSIHE Ne
frequency of netabolic plateaus conpared with the frequency of metabolic
pl at eaus i n &t Sitheresiyeec bamyiie a1 ansimpjlia egongy and the yreonglagent ey lpma ovp t i ne

under subst aphiRhdofise T sdod enflodirfBR! the ruft RPAL LdnBiiFatnl IR Whbjecpiid Al Strati on
of the conmbination of anti-obesity agents. In still another “enbodi nent, a

met hod of t hadmpinisgetion of fho ewt-ohsriticrepely & exdater Bas &4 nghml, in otbarapbPdimens, it eau
conpared wt ﬁ%&%xt@%@ﬁ gf a netabolic plateau in an otherw se identical
subj ect over the sane pe%jl od of tine wunder substantially simlar or

i denti cal copgbysj Ong, Ws LRARSHimaA T Rk tif 8 dnQhyRh adddft S ABRInAREdAQD heOf
anti-obesity agents. In one enbodi nént, netabolic PI ateaus are identified by
charting pepitirssatdfastlcipdeddynp daw, héight dayedq daysp s, @B et Hedsys orat | east

one metabol I ¢,dpl Alop BthathistaRAHEEeptindr RbMELzoRSP YIRS Untbodients GARE tol WO.
three, four, five, siXx, seven, eight, nine,” or ten netabolic plateaus are
reduced. |n adomissitioaopeleptin oretlemiolagenis] aeaalis oranamyn agsist admuiseredas
conpared t0 g GUQLEEE e?éélmxwlpﬁﬁ %&&ﬁh&iﬁm@@%gmm&h rggﬁmlireg;muty

agents under 1dentical or simlar conditions. | her aspects, netabolic
pl at eaus ar e nglgildyss thap 2 g, lesg thag d yng/mldordesy Shan Bbaytl: & ne/@l.dlmpeme | week, 10
days, 2 week : 1 Yoy ES 4 1 iLoent, a
met hod is pr ggl?édeﬂge%%gp g%grra\%&wgg%t%{)%gﬁgﬁe g?leay Iﬁc%glgéé&gejrrﬁ% ?xlgq%ne
embodi ment , e¢leevsubgrebysiohgicaleneantraiionk obipptings theglasme.abol ic rate, for
exanple, due to the initiation of a reduced calorie diet, restricted diet,
or antici pat €7k gt anothergspeciofhepresenidnyeptioro metedsdbolefurmedhariskof g

mai nt enance Qfydidihol s\ Mbiiclisodls 448 FroRied Hnd iR Sndod BRBERS LS gour ce by
a subj ect overvea&_)pgrr?e\é%%f_lﬁo?rrgs_coﬁgg{dgd W th ?}%e%&%ﬁﬁ%g us{e}ﬁ%. 9 WO
2006/ 052608 HMHEHHLISEE051 08008 6! antigdbotityagenty ingiibnsive emeunghto sadusedhe weighied

ot herw se idg%ﬁi&gl subj ect over the sane period of tinme under
substantially srmlar or identical conditions wthout administration of the
- conbi nati on ghgzant i ppRERIchYoRY 4 RyEHREn. IRRREL of Al EvatEb AR LI g ate T
mai nt ai ned V\nf?tr?? 15% ofe_h%sﬁe, glg éjfeﬂét' géyr%e?’a ol'i ce_r at ev%fﬁi or t(;?t e
initiation ofinordsee thymwanpbalinte nasubied. deprepsne redyetiondmthe metpbpliqralga 4 ¢ rate. I n
ot her aspect it Ne, PRIARMN feththif rdtS inTRERLA! ot iRk QB6 metthchib ke 7%
within 5% w %ﬂﬂ% n é@?o‘?&ﬂ%s%tol@lt ﬁdet léltrjggsj Q%t @%?%E%qn?%&’r agtnej? I'n %)ne aspect,
the conbi natayninveivedhetpreforpiisl wog obihe hody’d ot aadnnarst sorsel over leepmbodyiissieat i on of

a reduced cahphesflicEionn bddyHdsd £hbhellefibd foAbwY GhkiiniEatida®r BB Rombination

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
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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[0079] Metabolic rates can be assessed using any nethod avail able for
determ ning such rates, for exanple by using a respiratory calorineter.
Such net hods and devices for assaying netabolic rates are known in the art
and are described, for exanple, in U S Patent Nos. 4,572,208, 4,856,531,
6, 468, 222 WB2®%6526®5, 6, 013, 009, and 6, 475, 158. Al t er n@omuskyns/o3dehe
netabolic rate of an aninmal can be assessed by neasuring the anmount of | ean
tissue versus fatty tissue catabolized by the aninmal follow ng the diet
period. Thus, total body weight and fat content can be neasured at the end

of the di etauirde Hyahd Qbfect!oRerzBbtBer panctm%ﬁ:rahhe\f suus&aaalmmmelmt@e&ieﬂer nne total
body fat is to surgl cally renpve and we@% retroperitoneal fat pad, a

body of fafoldgions ¥ hquﬁac{nﬁgls?a@pp@f)@? PRt ﬁ?ofqug ORFEH 2B eRI% he  posteri or

abdomi nal wabddiRes, M&M&% fa'inci;hagad%ﬁ&stav&ﬁﬁ 5%@@%@%@%@ wei ght is
considered to be directly rel at ed gercent bod of the animal. Since

the rel ati &W8efimenty Sevpaiabolicgty i 1%\7@?’@%?@ repsiybayt I]Oét lﬁ‘yﬁ’ 0% %% 30%% prear , obese
ani mal s hayey,a, Q%{e@tsoggﬂgﬂeﬁ'%tﬁ meFé\Qh@frus@ ST GRAts @homROd¥rol dburd W the
retroperitoneal fa I n anot her aspect of the pr esent

i nventi on, S‘%’Pmchwéalfo&er P@@é@f firge Yinder syhgantiplly similercs ienting] eonditigg® abolic rate
in a subje pg{ﬁh&q i I g a

combi nat | on o SR o PG T R FERRBETY, s
by i ncr eastatgcanfe msegyjedasing a rrspizdinry Falotinadter, foreramples én(?ﬁﬁCtUé agewriefsed as a
by at | oah® puf-Ofksiet Bk B e TR, ohibapRFisIRARELT or S0l Ao TR D 0 o1
at | east 28Dgeasedhe mﬁeboélgmt@m aghbjeqt svhemasiministpied mmba@mmpmé tsubj ect' s

| ean mass §, %éggﬁotge%ggﬁgﬁﬁ%&\&e& I;@.%nggyﬁég%?g% the treatnent. In another

aspect, the ject ean nass mal nt al i ncreased over the course
of the tregjp) dn&héﬂ%ﬂa&ﬁneﬁts QEEﬁmd k*};?ov%dé@k@féhude% d0ReRe inGRliGRM: cal ori e

di et or restrlcteéldlet rdy reduced calorie diet" is neant that the

subj ect |sr4’rwg@§t1bm§ $uohardeqrense i raataholip ragraan bp e resalipiang dondifiontone  sane

subj ect’ ﬁ% sicall b é&}yﬂ tﬁa@'!%ta@sr’tggredhé}ﬁm%ﬂbﬁﬁ&hc‘rﬁe %P%%Mf{%)legiu@t | east 50
f ewer 20 WO 2006/0 08 PC1/US2005/ 039656 calories n ot her

i nst ances, ttdredusadfaderie diel, avesidaiend die Atveighhloss. Yomsirigts dwtzo@ude%o 300, 400,
500, 600, Z@ona ﬁeg%r P%fﬁ@moﬁ{ 01:]19)%)01']c tﬁg\@geﬁﬁlfﬁfd é)? eRfro ﬁ%ﬁfo&@&%g)ah I'n one

enbodi nent of t esent I nvention or alteri ng the fat

di stributi pmttedan 3 dabi e«zttnewessaplydwed@a colpgse Forpxamplelas do wdivignilsiests, _

aam ni St e %o okl AL 1 e M ORI R OF Heol & R e Of 0L T Ve (O
alter fat distr sub n one aspect teration
results fr @mrazn, theondg deedtragelatb the lrmmr@fxelwm éfwdatﬂleroby submtmppelesaﬁ)pd.or both in

t he subjec ! i I : | i sm of

vi scer al oErMS die Pno%logﬂ?%gt{%?th%g{&%dsfgf éaarl]‘cﬁ}cg%‘g reg{ﬂc\éﬁ'eas " %E%‘&thqgg}?gg’oc%; 15%
20% 25% ﬂ@@%vidl@%ypmllmwgwe@t ‘ehﬂetelaamg dmwrmsluibat ttcameofithe iaered n one
aspect, ty one

enbodi nent gal@vlg@g% *?"%‘finﬁ gt%%g ?%%Werﬁé%g%g AS&? Smenp

subcut aneo@gnfblancetﬂamll(w&«atn_ fn@dﬁ,z Aéa::’t 019 W 21949;, Waddet GOB3) Ann. I@teez azéqdect , the
method i nvely/gs @@) 'Lpgﬁegégs?%t,'ram?%égﬁ»%@s ROANed B Settucd L 10653 MBotiAtedn hesul t of

an increase’in
subject, Where the loss of metabolic rate is the result of a reduced calorie diet or weight loss.

m

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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[0082] In another enbodi nent, methods for reducing the anmount of

subcut aneous fat in a subject are provided, wherein the nmethod conprises
adm nistering, to a subject in need thereof, a conbination of anti-obesity
agents in amounts effective to reduce the armunt of subcutaneous fat in the
subj ect. | n"YORAY§ 438 nce, the ampunt of subcutaneous fatPGBUS2eEWesEs i n a
subj ect by at |east about 5% In other instances, the anount of subcutaneous
fat is reduced by at |east about 10% 15% 20% 25% 30% 40% or 50%
conpared to the subject prior to admnistration of the anti-obesity agents.
[0083] The natihads: efeat idddrehertied mdueaom dfeheus@sboliorateid ugebjédoehanount  of
visceral fat In one instance, the visceral fat is reduced in

a subj ect bfdg'f‘mft%rg‘ilnclﬁ’élgﬁfm%’% In other instances, the visceral fat is

reduced int ubj.ect b t bout .10% % 25% 40% or 50%
conpared to ‘{dﬁ%ﬁsu P@I&ct“h%la?p(??t’ 1% ‘ﬁiﬁﬁqrﬁ?éélflp%ﬁéﬁ %fp%‘%ﬁ% ?f%ﬁ'f?%‘ﬁ%‘? WBEe 2of

anti - obesi t ymef@itbfprilss adeinblerih@tffecav doune asimiabediiyrageghin amybmaso
available to determ ne the a nt . of vscera

net hods i ncl L&Y g?“‘@)?ﬁ‘ﬁ?ﬁ&%{em’ tgﬁﬂil)’}ﬁc‘rfé OSW%P?E‘?&F“T&{}WS E‘S??‘?‘r‘@g’ﬁ’sto’b‘fxa@? ®scanni ng
and N:?I Ot hee émf;hﬁuaa caflélNi(i)e digf iﬁcfreajéuﬁxgmsv bSE&mibinatiad thgﬂ’e@%d?g‘gfetabafé [B gg g
exanpl e, at ent S an n
one enbodi ms‘?lf?teau ‘Srf%"‘taﬁf()tﬂmf’&?ewﬁké’gg?ﬁd?’ﬁﬁag @é%#ﬁfhﬁtblowdéﬂstsé%%ﬁeé fat or
reduci ng them@ﬂ@xlztﬂir eﬁérgy?ﬁlb@tpthaﬁg%é mlcmoﬁc S o 6pehdituly @AY bel@E resuther, &irn t he

met hod conpri ses m n| tering, .to a bject in need thereof, a conbination

of anti - obes‘?xﬁ’?plﬁ’gré r&rﬁﬁﬁsrﬁré“"mé?efi@ W‘i?bac{t‘i‘?%r%‘@}él’l’fm%(?ﬁﬂﬁﬂ ation of

ectopi c fat &kerldd, fo@%ﬁﬂé bBeximnoeiht REs B&eR Wied REightMosk BBws drbtopf) K006/ 052608
PCT/ US2005/ 039652 subject. In one instance, the ampunt of ectopic fat is

reduced in aPhéGBPeimen,a mpthedofthe nigseniinvenispnaennses therdusiop gka wabdiet prior to

adm ni st r at i 9ftefifin b BEdjeeOFBMpARH WA tli%fduﬂalﬁbﬁ oﬂﬁ&ﬁiohb’ pla@ggriﬁ #n othddwRb her
i nstances, the anount of ectopic iis reduced in_a subject by at |east

about 10% igfntigy) sufeqt @‘é&r@eé%menfé% tzie@/e@sb/sukﬁa)@ua@%lma?wscﬁ%ﬁ% ternatively,

the amount ofondiB6dsRiteut @mirlifaRbPiT el doRBRbtion JraAiLeREHPHentd. OfandiRE0
20% 25% 30% 40%_. 50% 60% 70% 80% 90% or 100%in conparison to

subcut aneousehefimest, a method eb e pressnbipyentipnedicsh the frsqurpaicfmisirbple Hlateypj ect

using any neddapereddth iRRtudney of Basalit ﬂgceﬁfgtuom &hdrdtse lde&%ﬁshb k& oddtot her
enbodi ment, nethods are provided for E{éOdUCI a nore_favor abI e fat

di stri but i onthf pame pstied efdime ypeesebsiaptallysinleg oigerbical senditipmpivifhadter i ng to a

subject a combhifakibebr B ciianioP skt %béﬁ?@ée%ts‘ it AMUSLS Rbb@mblve to
produce a favorable fat distribution. In one enbodi ment, adm nistration of

a combi nat i owetsed efihd prespridneptiongislysihe prsgif eanciadelicpipeascompared wilethal fat or
ectopi ¢ fat, ok JPhabbi fatSid 2 SCtherdRE 1d%ﬁ9@uﬁect ot TbRE pRHodQPHAE 2

conbi nation of anti-obesity agents, where at |east one antl-obesity agent
that acts up@ﬁeﬁ%bsé@he}ﬂwmhrmmm@gl dopditens edthpyt aflpiestptinnat drespmbiseionvei ght

modul at | on O%¢anld @bl RheGRTH SRS InASO L RLERGIORRTPy hERBE One.

anti-obesity agent t acts u rain tructures I nvol ved Tn food
i ntake or boeRyiodesf gthucesion ap el HO@r Irbmaﬁmbpﬁmgﬁeat leapftonelngiebnlic plateau tiet hods

preferenti al foy, b8 MG el BEbRRMRYL at9asits SRR ol fRCELRLEn  dht, e, & 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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conbi nati on of both, over the reduction in subcutaneous fat. Such net hods
result in a higher ratio of subcutaneous fat to visceral fat or ectopic
fat. Such inproved ratios may result in a reduced risk of the devel opnent
of cardiovascul ar di seases, polyeystic ovary syndrone, netabolic syndrone,
or any conbdp@bhinass t hereof. I n one enbodi ment, ectopi ecrars:wssseeal fat is
net abol i zed at a rate 5% greater than subcutaneous fat. In other

enbodi ments, ectopic or visceral fat is nmetabolized at a rate at | east 10%
15% 20% 25% 30%50% 60% 70% 80% 90% or 100% greater than

subcut aneoygiofiilor o&%@ﬂgy bty ah ofRAY G herBSA Soct FRE HRASmferbligr | nvention

tnclude the use of a therapeutically effective anpunt of a conbination of
ant i - obesi tiimeagdasebstainliyisiuilsr eideniical condiionariteert afminisgrtise o€ et i co steroi ds.
@ ucocort | GBuGhaIdaf fllabken! e e She fpeh iRhhedloric ALK GARHAGaLARyaSS and
decreasing | ean mass. Acco ngly, 1t s ‘contenpl ate the anti- obesity
agent conbila%tdfdhe seliectbeeigbdis rite pdorip the dnitiasion f thhcwhibyeewlt bdhest er oi ds
under con Leu o} 0087] Al so
provi ded a?gér!erfa(eggﬁlo tgc %edﬁlggﬁ)’{%ﬁ“‘é%?’ &ﬁﬁlgéd?%#g&%}ﬁn {s?ged @ngjl' e%/% by first
reduci ng tmmm,wm11§%v1gm3%orhSSIOéﬁelsulb@1t@wetah©hc rete. beinegsped thedl y obese,

then adm hi:£ gents in
effective gn%h% ﬁog%f%&{%%tysa 06/ %Eﬁ;@ﬂ%%giﬁ? ﬁ}é&ﬁﬁbﬁﬁﬁ%éﬂc@? {)r%ée/drl&r educe the
subj ect' s wesiniptetd die/orr redgsefregimesduci ng a subj ect' s wei ght to below that of
mor bi d obesity include reducing caloric intake, increasing physical

activity, dba7g]t héfetgbylic ratyapamrassesss@msg@ayiy msthofh agpdlalefr deternbyipasshsur gery,
or any co g;ﬁg adm ni stering
t he conbi gg%t%gﬁ&gﬁ%%gﬁe{ yldg’g“g gﬁﬁ%nts @Hﬂl%‘gghm d‘%cqg% t eg\%\%l ght of the
subj ect . | nssayiog welrbadivigel axemownneﬂmh@dsn@ﬁedmwdedemle mébl&diahvgt t he body
mass i ndex i PEIRX R

~admi ni ster Pﬁ‘g lgségn%%%as&@%y 62’?8’“$8%¥ eS| ?Oi égehangqlﬁ]gel% e%l?ﬁae ahounts to
further redhv@ﬁdmhenguﬂheemnﬁlmmbgh$ﬂm¢ﬁ388¥&ﬁmgﬂ@dnwwﬂgfk@nghme|t i s meant
that the s d ver the
course of "E{}Q }ggst n%} é@%@bﬁ%& b’ﬁﬁ&e %lmms%ﬁ o?k% {hg%%jﬁ%ergg h%ﬂogmo eks, nonths
or years. Afeight smgtfatcentyyt coreltunéasgedwitigend ofithe b@tadafenn@dlnaas,a fobguangpse i n
propor {1 on u ol ndifly TBSSuhid EARANREE of WU SEmdiRiBwel e SuD] ect. has | ost
fat mass, but haintarned ean - nass, wt f necessarily a
correspo nd iretgppbriterseal fat ;tadl eebodp oﬂt}xt lngritghit he rétroperithiiceny, the ercaretwnén tbé t he
anti - obesity age st inat.i o t adinent is an
anmount eff@é%“% nlfd%mma &V(%l%a%dedsﬁ%os{eg?wm%al BHO Qunhnrhe e v ’I%Etlscour se of the
treat ment, cotisidesedtt@benditettiedelated o mmutitodyfdt ef:ﬁhe mmblo Siree ﬂreeelaﬁmlapl bject's

Per ot 200 Sl o B PHE b SR T A SR CorphnB SRS 2"

t reat ment, higheﬁierdeﬂ@@bo@lf%dié&ﬁop@ox&mthtauaélwe@hbut 5% by at | east about
10% by at | east about 15% or by at |east about 20% Alternatively, the
subj ect' s [eXOENnt ymothkr 4sptct ofthe prejest inewition dhethodsior telecimgiatmass by t r eat ment
by at | east ﬂeas/ﬁlg &1% nle?a%éﬁc rgté n?&b}e@?ﬁé pl%wQ <{8d %’here lth%%?e&ho?i?&?mﬁsel east 20% or

at |east 259
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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[0089] In certain enbodi nents, nethods of reducing nutrient availability,
e.g., reducing weight, in a subject conprise admnistering to the subject
an effective anount of the anti- obesity agents in a bolus dose one or nore
tines a daXvoﬁmP/ﬁ’:{z?tﬁ; dose is an intermttent dosage of poedispiopesstsms opposed
to a continuous infusion). A subject can be adm nistered one or nore bol us
doses per day. The bol us dose can be the sane no natter when it is

adm nistered to the subject, or can be adjusted such that the subject is
adm ni ster e.dca% e@‘g%%ra .’h? &kléﬁnsga?l&% 1%% su ?JCE glcgns&ljnggit lg%st {6661%500?‘%5& onpared to
others. AdminiStratioh of an agent rn “certairn rmul-ations, "e’qg.,

sust ai ned- r eB@ase0, SO, 60, 80, 805 590G och 0t sdoammpelayadm ni stered | ess
frequently, for exanple, once every three days, once per week, twi ce a

nmont h, once [(@%Ery Thomt bmbdEimdnhef thopresent inecntibpme nizétoddenlibolgike doses i s

preferably | gng I drug admi ni stered.i.n the previous bol us
dose to cl ea?lgt?lﬁgt%gﬁ%%]%cﬁa‘@g Bﬁ%g{g%é ‘Egﬁr%%%e%%\%@ fgif}%g%]lf%%%% a
PCTI US2005/ Os@i8ftiof 608G obésity agdntarin e affeciivs o stet faddistribdtionedibiei ng nutri ent

avai lability, ,e. g... reduci weight . i n a subject ¢ rise admnistering to
t he subj ect %ur?Jeecg 8 0P %ecgggﬁﬁ?m{b% TS %ﬂ 2! Jf?g%elktni?%gglésﬁ’t (gfvilsﬁe%looﬁti nuous
doses. By coadtbgicifat)sr shalsia the subjscti I @ageehbbdimessnhd hehaldntdlvesdids | nf usi on of
the drug by, f exanpl e, .intravenous injectiaqn or t ermgl, ,.patch.

Al ternativel %egé‘ﬂ}%h"??ﬂf%ﬂgr TP cetgta‘?’fi’ﬂé‘ a%a%lf#%‘i%&lg?%%”}}{%’ﬁ@ % ﬂg% 2178 /$ ormof a
control I ed rebes0es, dogsdatlse%qteaten thar forslibcalandoas fadasnd speddrihegmethdde t he

subj ect's syst over .peri,od of tine. en adm ni red by .a continuous
dose, the dr Wﬁ‘%{n’g arfg‘foéaig’efﬁtpdﬂeﬁ?ébrug - Ié?’i‘ecﬁ'}lbog’?‘e tb%ﬁ?m@e ?i%gﬁsm%}%o\{‘%% cases the
drug is rel easeasedyRio ofisydeuthr@tusht tabittral 251, edtopi, fatpor bOth. Tn o, aspedt, the0, 11, 12,
18, or 24 hours. [00915] B "adm'éni ?’t%red [ conbli nation%" ;Es.rreant.that t he
anti - obesi tymaélgﬁ nyolypsan TEERG N 128 PRYY BES- ORGP 24 RTRY S FRTEHE

si mul t aneoushysdscetiapas.at e doses, or as sequentially adm nistered.
Sequential adm nistration refers to adm nistering one of the anti-obesity
agents eit hef00B2]f or i sasthafchdbdimwniamtthodifastdutingderdnouhtrof euteutenddadiatient , t he
first anti-obesit agent.is adm nistered about 30 mnutes_before or after
Lhe at | east SOTISHERBP AR PG Ear Pona GRS A BIRE B 6 HHEHE S Shout 1. 2,
3, h4, 5, 6, gmere_%f, aQomBibation df arﬁ%b&ﬁtyﬁ@btﬁ%in!ﬁﬁbﬁkﬁ@efﬁi{’cjﬁﬁftb Qd’duct)dth@arﬁiun{ fast one
ot her anti-obesity agents. Any of the adm ni stered.anti-obesit. ents can
be adni ni st e?@dmﬁgﬁo nggb‘ﬁtf? S@@é& %»Of*agm?n% PO et "s"é@ne?‘@(@ﬁ Ie%?fé‘?pr esent
invention isifddubReybydi e@eidt 3%, TR dstaddes, tRCheAs] JTGulichandmgResis in a

subj ect, the nethod conprisjing admnisteri to a ject in need thereof an
effective aﬁ‘iﬁ‘ﬁ??g%éﬁat ]ﬁ‘gg?béﬁfs@ & ﬁg%a%ﬂ/ii-z %’egi? % f/otyé’dﬁgg‘ﬁtcﬂ’gi’arﬁ‘&%hﬁfﬂi@ﬁ“
f orebrain stpﬁ@ﬁtuamnismh%egehﬁﬁ_&&@id/aggm.ake, body wei ght nodul ati on, or
both in conmbination with adm nistration of at | east one anti-obesity agent
thgt | acts Upmsgj ndm’hﬁ:hﬁhﬁsﬂbﬁéﬁb%&ﬁreﬁﬂbﬁﬁTbh’&ﬁditdkeﬂ@?ﬁleiagioaiﬁ%fvi@@ﬁm lfauei ght
nmodul ation, or hoth Thernogenesi.s is the process of Jiberating calories as
heat by incf‘é‘étg?cﬁgmt"ﬁ‘émﬁt ’tge%‘ie‘a?z&tfsée gm a‘?‘i‘%’é‘?“ﬁ%@@ﬁ%‘i o’gé/"aé’i‘i vated by
rrelc hani sis, ofiet idéthides, the VR TR Bduddd trf thd i;cuﬁjact htg&eregét Stut B0 1s%pmﬁ/w et ]9
iC (r)lc ? e a[s 9283]0 )%-?["zg?t q%/ %(')% o,nog,' 56“2\éce)mnlgalrgdn to Ithse le?jgct pggrtto gcgmig{s{raetﬁ)% %gthte gmgl?i}xati%g 50

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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met abolismin a subject, the nethod conprising admnistering to a subject in
need thereof an effective anpbunt of at |east one anti-obesity agent that
acts upon forebrain structures involved in food intake, body wei ght
nndulatlog :ﬁ&WPQ%Q in conbination with adm nistrati onp@f/ygloodiask one

anti - obes P é t hat acts upon hindbrain structures involved in food

i nt ake, body melght nodul ation, or both. Oxidative netabolismis the process
by which oxygen is used to make energy from carbohydrates (sugars). 24 WO

2006/ 052608 PCTI US2005/ 039686 0094 t.h
i nduci ng a \ﬂ@%{l g fsfap§ 8§‘§°‘L geciq?lf]nf@tg??efl C%&qusn ﬁ@fd’yaamﬁeﬁttgl?%tthe met hod

conprises adidmpatedré g s@ﬁbce;frtcecdadﬁanafmmtﬁhﬁ coﬂibtﬂaﬁﬁsﬁfaﬂmﬁbes&@tl -obesity
agent that acts upon faorebrain structures invalved in. foqd {‘}take body

wei ght  nod&F%t i Bﬁﬂle’b‘PSt%‘P% AMEBH BT FrAPIcRL Repoed dh oL oY GRSt about: | east

one anti - ohew), bybya enit abctutlas%,@@b/@ 75%03@%1409@“@& aaw;a attématveryeme hwelyed in food
i nt akq body wel ht nodul ati on, suboj ec 009 In yet

anot her asﬁé’@?w 1%???6‘&9“6‘?”6%‘?6%4 Or(g lﬁoé’n%ﬁs/P 2t é%ﬁ’&g/‘eé%/% %0§prow ded,

wher ei n 1t heomesirbhoon BPI005EE cadpRbSheficitnddis Bt {nacstlbjm aempio tat 0fn at | east
one anti-obesity agént that acts upon forebrain structures involved in food

i nt ake, bod§ MERTUERHID ABERCRESIg Py “’éﬂloﬁétaﬁablﬁfoé%uﬁ% RIS h adm ni stration
of at | east anti-qbesity., agent t at acts ‘g hi ndbral ctures

n
i nvol ved i r[0(}8£d it Enpkher epbidiment waat‘)atd? Ip{?ﬁ“‘ﬁ’%ﬁ”ﬁ“‘t’rﬁ %’87 ® subj ect .

[0096] In yatdiskitubh ﬂ%rsuﬁwaﬂieretﬁeﬁﬁ@ﬂlb@ébnﬁﬁls&raﬂlnﬁﬁ@éﬂgt@afu@j%l:ﬂang of
satiation in a subject, is provided, wherein the nethod conprises

admi ni st er iCAGORAN@IOf apti-pResity-AgERIRID agtounls effectiyg togrpducepfayorgfie®f t y agent t hat
‘acts upon faRuedatiah. Ninohé dE8ddMemt, kMR SEhnl off a bOBEIndHIh BKAuti-dbesy 2 F@t tght

nodul ation, or both in conmbination wiith adm nistration of at ast one
ant i - obesi #§Ausesdhn amquataf viseeral fefow RotoRis b OB PG, R 2 bISgH dor Pmif-‘ved in food

i ntake, boQumWRHaRn m@a&aﬁam,ofa{n-@&t@ aghifls, kAl aB 14Nt eﬁéanum@@&k d yet a
further aspect, a nmethod of reducing caloric_intake by reducing %he size of

a meal is phebesteeren fmupsHuctHes TR d Poriake e&boo@amerﬁhéeetqlmnah ef fective

anount  of v8th ih @@:ﬁﬁmaﬁi&ﬁ vﬁtﬁ%&mﬁﬁ%ﬁ&%fﬁﬂ@d&% oﬂe*&ﬁﬁ o@ééitﬁagéﬁﬁﬂatfa@cé %Hna' n
structures invol ved f ood i nt ake, ation, both in

conbi nat i oringbran %PH‘WF gvplxed g foagrntalke qrea@twege ﬁaﬁtlphomégﬁlt §n (é’@e nt that

acts upon téhﬂsgtt FRhiihe Me%h%@ééfr@f%rehﬁh ?tetﬁet m@axtaa@omstcalaﬁm cbBRtY rabed ght
nodul ati on, both to sai d subjec I n anot her aspect, a method. of

control | i ngomb’@é“qﬂrﬁfhk"b qver the @@Wél’éﬂm W@Pws@te&lmth s gHpinias es

adm ni st er 'Meﬁ@h@&és%ﬁéu‘ta‘ﬁ&m@ﬂ?%sc@fat ﬁt or'd ?fc fﬂ“Qu&%&m@Qﬁ%ﬁé%@ge“t t hat
acts upon forebrain structures involved in I nt ak body weir"ght

nmodul at i on resgk iprefuded riskofisi c}wetlpmntwitqqrdmnﬁcntaé@lﬁ@'éqsmlmshatovwast one
anti - obeS| n food
"t ake, - Dod par g melhak Ba ko bRy o ekt e SR AR et
anot her aswemscer frreg thedeboliond aéﬁ%fti%gfe@tﬂ thesaubtumowfatcbmthqrance with a
reduced calihhinfhs! e@é{élt lof bbb Bk BlmdtsboRel W AGH -t WASH 641 53N fooletshod

COI’TpI’I ses adm ni st
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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an effective anobunt of at |east one anti-obesity agent that acts upon
forebrain structures involved in food intake, body wei ght nodul ation, or
both in conbination with 25 WD 2006/ 052608 PCTI US2005/ 039686 adm ni stration
of at |east BRSIUFIM¥besity agent that acts upon hi ndbr FG/ERHGEBWPEs
involved in food intake, body weight nodul ation, or both to said subject
[00100] In a further aspect, a nmethod of adjusting a subject’'s set point so

that the body's propensi tg/ for honeostasis is adjusted to a healthier set
poi nt i s provifeftdr regure theisnbied's weiaht Hdethasle fpredueing agvtiest’s weightrigbdew &kt ect i ve

amount of at

it ures | ngCREes Bl RERLY ALl Abreo Bl Ry HBR R AL SRy,

combi nat i on wibadpizdwrgerys suches gasm@ﬂvyms Juegast ooawy cambinatpieof thypraggediog t hat act s
of “Bot o sar Bl EHE EBr BBk heoaRpkithRE i NGk, Bk AL B 7
mai nt ai ni ng weddgbes theo&églrbnf thrsubjeat. dn mg)theheanden@htmdﬂm's ampromd@d/foded, wher ei n
t he met hod co Ling IV st one
anti-obesity ggigkﬁgﬁlﬁg?gnmésggnue%% 0 e%%? stfc’%}ﬁ%{lgrg&se}ﬁo%s% ‘%"Ja% n food

i nt ake, body admngtetingrmdmmmnatmn of outi-obedith agemtsdo pffectiag arasuntsitd furthelneducst rati on
of at least o ne an a0 Lis %ﬁlty agent that acts upon hindbrain structures
involved in f& ci’ nCt ékvé’ ody wei ght nodul ation, or both to said subject.

I nbodi [
|, one erthod il ©f gl et RRREg £l phUR LBTER B p St bAIInL 38, L
certain enbod bn@rw«sghtadanﬂm (s»ursmbf fmammht wheheathiel coutve sf tteptnag et days, weeks,

mbi f f h bed
combi nat | On 1 eall 8 J ol SURGE AL PGB AE oLl s b8 TR ABHGAGRCT T D

herein. In I'h"cer mnis
anti-obesity agﬁnmsssnmlemnmbssnjmtqﬂmnwondeskhdstxbyeqthasaloﬁdammss;ibmmmmﬂunr enment
];:(rjr{)og;[ nlaﬁ?St n%?lﬁecgleal} th%f’he lmrllt etssanli}l a corres(g:]olrl?m eltjgselﬁ %otal b%n?y Wwel ?'llrg? d /An one

rea
preventing neteéboive emomnaf the mnsob@mydgamsradenmswrbtain domhizhiidn 1ﬁ ﬂnxmndaodmﬂnk:t ion

B L L A G Y s
non-insulin danermiﬁalgr afl bmbeit effectivypeedicathalhdjeess paaafedtagegﬁﬁhtamsmf thdi abet es),
eating disorders, insulin-resistance S ndr o nd,ca scu ar . di sease.
£00104) 1 ondoRitidR et db RRer SrotBEh S BB fer bR Eit Rt
reduci ng fat (tie®sise Oftrdatdidat, b aﬂeﬁt%pﬁQ%, ay &t 1gspabotedds, biacledsditag] Ws, Sylbj ects
for whom al teri ositio f benefi an .al so benefit fromthe
present net ho&EpgSKf‘q? hsscfc %05 8%/2t | 9?38@?9‘? ﬁ\?e%@‘“ie t}&'ﬁd‘étéeiéf’??wag‘? Udes

| oss or maint exﬁhameedaéedb@dythtaa&ursewfh&unént,wm Badt 190 at0éast 396,51 leRl 0%, ,@mance, or

gain of |ean hod uch Slt ations, weight my increase as well as
decr ease. Accg‘faa'%/%?@ 13@@%&5“??& lf‘b | ean, overweight, or obese as these

t d t f th i. |,
el ude 26V 2005, oS> E68 SR URY UL PR R Al FAPPER. R G Bos
tissue while sight,iga $udRot dSBBSse ddafsistdring td the subjeet fosdfetthi@lathdent 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 subject 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.

23



treating di seases such as nonal coholic steatohepatitis (NASH or

| i podystrophy. [00105] Methods described herein use the adm nistration of at
| east one anti-obesity agent that acts upon forebrain structures invol ved
in food iRhakoshesy vvel ght nodul ation, or both in com

adm ni strati onyaT at | east one anti -obe5| ty agent that aé@"%ﬁgﬁ%hl ndbr ai n
structures involved in food intake, body weight nodul ation, or both for the
control, prevention and/or treatnment of such conditions or disorders.

[00106] In ther aspect,.is provide t hods.that. stinul ate food intake,
pronot e bofﬂ@&ﬁ e'(ﬁ Riherembedingntsyethods ﬁg@g‘g"ilfl <t %Vf“rlai’ﬂli%r? oG8t s that act
on the foreapifasitfect BdnRiHRE AinttnisteiingStt @l siBjed1@alstfecyiRd ghdunt srdbicinilg agents are
adm nistered to a subject in conbination and in anmounts effective to

stinul ate U aﬁ?nt%ﬂvaéontmu@w&%esméy getngeys fosst ipBsRdedfomgan Bghj ect . These

et hods  ar @nRdlohd wfllsh by the 8 b Ghadxah Pk, ifiS8RME fnj@Aoh &H SRSl | ke
cachexi a and anorexia, and other wastin dlseases characterized by |oss of

appetite, Pagh mA#P%lh‘é‘Giﬁ petinpRus Rese caine steted oRYY Idlesformotp subj ect .
Exenpl ary wgirgih réléh‘é'é’ E\fle orasgﬁatvﬁudh@Qéddéﬁhé\lﬂ’&uﬁ&ﬂi@Qibﬁérct’@g@é@ln%v&a NPYS
receptor agonists, | n ant agonl sts, MCH oni sts, M4 "ant agoni st s,

car mabi noiefripdelidpn Qar magisfered) W@@%ﬁ%@tﬁ?pl djug @k@%@@ﬁveme@gém sts,
GLP-1 ant a&%anﬁmcurgﬂrss&]e Ehs@élﬁé‘a ﬁ,rel&;% A3t PO D Shoupd)d, ARYE i7Ng,

ant agoni sts. Accord g one enbodi nent provi des net hadsf or sfl mul at i ng
food i nt ak® 10pdokels ﬁ’g 24 wei ght gain or both in a subject in need

t her eof co HSlg‘%éadm nistering to the subject at |east two or nore

wei ght - i ndi@89ldg gginisteyesh i ppmbipation’ is gusaef thad theigati-gbesithresPisatS on of

wei ght - i ndyeliRgerR@ Y Sngld ef&%uﬂiﬁiaﬁbﬁ,m:ﬂlﬂtﬁiﬁé%ﬂﬁa é@ d@k&@ oPsiEleaiByed as a
singl e adm ni stration, simnul taneousliye as separa dosés, or as sequential ly

~adm ni st erasdinigigrad ege§lé‘i¥é1iﬂaﬁd@ﬂﬁ%$@3@fbfe @ﬁrtﬁﬂﬁl’a’t‘lﬁ?ﬁ% areeof theegti-obs&y | ndi vi dual

vei ght - i ndyehDGiREERSS of&ikr BearitibbdiyS &’Eeﬂoﬁé eﬁ§&€rﬁéﬂt ahd st NG0B tine,
i.e., concurrently, or at separate taggered times, e.g,, sequentially

prior to oﬁ‘“e%tuﬁ)@éq@étﬁﬂedﬁ‘@utmlméﬁ 1’1'§P¥ eréﬁ abieast pree Qb aRt-QReSIGht - i nduci ng
agent of t e RloRtmbddnAAS £BRACLEBNS, 6118 9, 1,15 or kAl nirBEUELRY agent s

admi ni stered about 30 m nutes betore or aftef the at | east one ot her

wei ght - i ndie ptiepstaye ather gnf- @F%@mgmmﬂéﬁﬁg&a@@mﬁ@nﬁ@bes&y agentsgang, 7, 8, 9,
10, 11, ory, M&E@as%qjog{sgoégrmggg&hmﬁ@gs@JSBI east one ot her weight-i nduci ng

agents. In sone enbodinents, admnistration in conbination involves
adm ni strafhey) OfTIRPRALALR ARAABrthdr AlrdBlaab hﬁ&%dmﬁcms&yﬁﬁn@ogeﬁeaﬂ

interval s. For exanple, weight-inducing agent is admnistered fromday 1
t hr ough dalyam%dh%@tbmmma&}eg ?@@gtemg to ausgbmamnﬁp%ﬂler@@@nfeifmﬁveday 20
through day,x0: oflafesth 'H%é&% fhat R Rl Hchids GRORLABRN | nvol ves
27 WO 2006/ 052608 PCT/ U82005/ 86 adm nistration of separate dosage

f or mul at i omtke, ho@@wéﬁmoéulaﬂmwﬁxm apphipggiop itk administratiyrof ablpashenice,
wei ght -i nd 'disgs@q éhhh%t dofs @mlﬂa@m&ﬁﬂu&asmo@l@a mlfowﬁl@aug fﬁoaweléﬁ and

wei ght - i nduci ng ent i's adm ni stered fromday 35 through day 50. The ‘
i nstant i n‘&i@@ﬂﬁh@ﬁ 0|T§°th{ Wéqf@f’gﬂnésl%léﬂﬁ@fﬂlﬁiﬁﬁééfbh%@gF@Oliquiéﬁb‘ﬂébl&al | such regines

of si mul t aeEMe 1R toBY8 AletaBBlic 12, TRAMDALH ¥ aétﬁth@& 8 RelthmidhieRiRifgver the
total treatnent cour se. Any of the admnistered
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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wei ght -i nduci ng agents can be adm ni stered as a bolus dose or as a

conti nuous dose. [00108] Furthernore, in certain enbodi nents,

admi ni st rati\gﬁ o@ t he wei ght-inducing agents in conbination results in a
synergi stic ePFRYS 48 any of the aspects of the inventi onPCRS2AMIBBON, in
certain enbodi nents, admi nistration of the weight-inducing agents in
conbination results in a | ower dosage requirenent for at |east one of the
agents, with the same effect. [00109] Anti-obesity agents for use in the
present inverfd%h i deknsther pspprtiamethadmifinducivies feelitg of &dinessae o pibicgtint | epti n,
and | eptin agQu: [ ' . I ' thin) is a
hor none pr od%ggé&g%%%gﬁg%tefhgg%ﬁ@%? J %dgﬁ%],%ﬁ%ﬁngggéggé %%Hﬁgfﬁt F%‘“p‘t"?‘!ﬁ bl ood
| evel s gener aintiybesty rgintthe aviks tpont fhebammstmttues inkelvedst Sroddnthlre, by weimtly .
Generally, t .eat e, Nt fat. the ter the f leptin.
Serum |l eptin %d\lll%%g& Ogécr%%%ﬁto lr%gl?‘lg%no rllls“qllhlnadfnﬁﬂésur?gf%(%ira? %E‘ng) n%aﬁlﬁé)%é@ 1!é{/ir‘?igeﬁl?obesi ty
are hi gh, andha astt agon hirfdblasptiictures @solsddoin d@diigakehlondg veightmedulaion,(dvhoth z or 0os
et at. (2000)t J.. Clbi n, Endocri not. Metab. 85:4000- 4002). Despite
therapeutic aPtempt¥ht using leptin to treat obesity, the effect of

r econbi nant |l ept i.n S. been |im if..a LN causin Lght 1 oss in
obese i ndi VHQ%%ES, ﬁﬁi%té’%{%ﬁ% AL ?ﬁt?%é ﬁ?fg’évt&"&lé“gtr%e‘ge{ ?neaastu% eﬁftlg%r\f,)\%ﬁ%ic}i vi dual s
wi t h congent iwlgkeid éaptriethod clefirisésedaynisterthg tah efféctieadment ofaf lepst dnavantivohbstywi t h

| i poat rophy. Se or.exanpl.e,. Heynsfi.el et.al.. (199 2..1568- 1575,
Far ooqi et alége%??gﬁc)ts b\ rr]egqra!m ﬁr?%k;ge i g’fd gf@?%@%%e’ﬁﬂ%)w%ﬁ%%‘%? t.mn’

Publ i cati on NobotRGD&MXRE4DGIth §diiditiddtioh of 4 ésbtang airdiesityagatshat haaipon 1 S

adm ni stered .i.n.the form of replacemne thera S s to.,aghi eve near
hyst of ogi calBHEH PR el e AGETRAR RO adiuln 86U EE nred ¢ ha
t he physi ol ogubjadt. r epl acement dose of leptin is about 0.02 ng/kg of body
wei ght per day for males of all ages, about 0.03 ng/kg of body wei ght per
day for fenal{6896]undeyetb8urtensspectacnalinaut! pdlddingy fletinoéf shidedipn wei ghjectper day
for adult fenmn|es. n_.attemtjng t.o achi eve near..physi 0 i.cal

concent rat | orePrardprmn IR Atplis 5 nEkEnd SRR e o 5
percent of thatiebtditgagatthaiepls apen®rebratiosectines invbieed in fetd imelst bodgfweight eat ment

100 percent of re enent . dose for, th eco nth of .treatment, 200
percent of t H&O%ugﬁf’%c"gh%afﬁfn °881§g'a?%lrw’ilhagnﬁ‘%a§°% na?}?gsgfm? FRPHFEE ¢ Serum
| eptin | evel sthata28updd H2iBMaistrhotREO BivHlead WSRAGH ARG veighamotidativeas botkd by

nmet hods kno in tlg)e grt, i ncluding, for exanple, using comrercially

avail abl e i mOABASDRFE. [00111] It is one aspect of the invention that fat

i s reduced by ns .such adm.nistration aof anyli.n .tq treat lLeptin

resi st ance. dq@@éﬁl epth a@%‘%?ﬁﬁ%@ T%ﬂogdr?gﬁ%g?ﬁ% & C(‘ﬁﬂ%l%e;hé’ﬁ%f g ReSPPn can be
adm ni st er ed dfa riadl & bewided, ddtremliBsinttiiod o pided hdhmptaring pu effeetivesanangt dfept i n

protein containi [of0) si.tions_appropriate for _use i.n .the hods

eocri bed nertidpe SRk isBEE HEP s oah Brbmir s obE AR PR ea «o

recombi nant risidpvelgephodulafific Gr 68 inHdefnbinaton wittReietheyiradadof 2 tastiohawatit et hi ony

human | eptin GAnBeR) i ahPR BoPhiRhShil SrcAnd i28vea e b Al HRey REigRAT 21 NS,
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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phar maceuti cal conpositions, doses, and adm nistration routes have
previously been described in the follow ng patent publications and are
hereby incorporated by reference in their entirety: U S. Pat. Nos.

5,552, 52 3; 5,552,522; 5,521,283; and PCT d Publ i cation
Nos. WO g‘af’?ﬁé%@ A oar 40912; WO 97/ 06816, WO 00/ 208?@“"1%5%@?%833 WO
97/ 38014, WD 98/08512, and WO 98/284427. [00113] Leptin agonists and

ant agoni sts are known in the art and can also be found through a search of
t he patent databgses, For e eptin on| s ar.e de ri.be n US.
Pat . Publ iP0RETERtp at g@éa?e@@?‘?gasgy S ObEHOTE8D zﬁ"“""%ésl 0092126,
and U.S. iPajod iMe&, bddy GEikhSB& e, or DR (3R subjecﬂll n ant agoni sts are
described in U 'S. Pat. Publicati on Nos. 2004/0048773, 2002/0160935 and U.S.
Pat. No. §0®90] 745a ﬁl\@n@ﬂﬁpé‘c@ﬁ mcth@&bf ;itﬁhsflﬁﬁaélﬁjkbﬂ’sl’lseﬁlgﬁﬂtrsbﬁﬂimé b&®tsagoni sm ar e
described in U.S 5, 856, 098, These patent are
exenpl ary pé‘??ﬁ“%?é"‘i 1}?8’6?%’[5&% 3@815??@ %3 Ii‘?a@i‘}er S RO o videdy Whsrgin E{'\Snt irety.

[00114] Ankdthdalesiptises a&@iﬂfrs@nﬁgaarn eﬂﬁ@m_@mbm oP4t@&RIdne laﬁtiLSEHsit)Oz[geﬂdtﬁ& i ncl ude
anylin and anrylin agonists, IS ;1{37 amn |Lgtf)ept|d hor none t hat
i s co- secri&F &R ofql?fa“i Sr‘i%‘EFP‘ieﬁmf’?lﬁ‘?ﬁ lﬁé?ﬂﬁir”ét E"défé?fe Bpfuatio =‘F«?§§dﬁse to
nutrient sbinBshtion Wi ARIGiAMAtbT o DR ¥hd Adi-obBts asa@mﬁmctsmpbmnmlﬂo acid :
sequence:

Lys- Q/s AsHuees myelverip faog datalje hogiy peightmoduiption, pr APtQ t‘%@ﬁi &St eu- Val - Hi s- Ser -

Ser - Phe e- Leu- Ser- Ser - Thr,- Asn .Ser Thr - Tyr
(SEO 1D RRAIRF) Haveta dienaspoohmyioiin obaearind SPeeong: Segaeiedte | )
| CONTAT CATKIRELANGLY RoSIb, G BRTNYEERMTIC6ntp SERa ibiniNrid) an diRtissnddht ofat nyl i ns

from any s CI es is, onte | at ed, 29 2006052608 PCT10S2005/ 039686
[ 001151 |ta Ogiﬁ"‘&rq ﬁl?fdg%ﬂt BléfeaﬁtSfuaem%/“\D TebFR Stﬁ’ﬁ?l{ﬂsé&"f’lyﬁ‘% ’5& ok ipak%:i ve anylin

|l evel s in bwwelgﬁuﬁ&nuﬁaoﬂ bfmgm coMBinkisd veth a@ﬁ%lmnmadswiem oAl sts, and
anyl in antagonists can m)dulg . the effe t|ve | evel s hrelin in vivo.

[00116] - ACHEHD AEG B! SPeEoHRGHER s oRed HoleoG R ahonIRHEd on | ncl ude
t hose desghddaR€on,loRbdd & saﬂ%ﬁlgwt Mose eftb&@Bhert dlthisGspbdtbf #4uveniich, he410, 511,

whi ch are herein jncorporate reference in their entirety. Such
conmpounds et lfa%lselﬁagcmqmitfhzfﬁtnﬁéhersawﬁﬂisaﬁewm

"A -X-Asn-Th Al_a- Thr - Y- Al a- Thr - t 15Phe- L eu-

2F, - G - Asmmﬁrls GEyrthamoresin cprizn gab T‘%WWF trafigp o A@l@ﬂ@e&%@wﬁﬂm Tyr-z

(SEQ | D NQobinatidieitElinA, srﬁeigléué%ffeéﬂnaany%ﬂae%etﬁb)ﬂ@la@ama he®in. 6 Al a, Ser or
Thr; C, is_Val, Lou or 1S H.s or Arg r or, Thr; F, is Ser,

Thr, Gn &f;ldlgglh in ce@’aml egmbg@went@aﬁmwstrp@cgh of the an

results in a lower dosage requirement for at least one of the agents, with the same effect.

-obesity avents in combination

[00103] In one embodiment, methods of the invention are of use in treating and/or
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-resistancé 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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H is Phe, Lou or Tyr; 1, is Ala or Pro; J, is lie, Val, Ala or Lou; K, is

Ser, Pro, Lou, Ile or Thr; L, is Ser, Pro or Thr; M is Asn, Asp, or An; X

and Y are i ndependent |y sel ected anmino acid residues havi ng side chains

whi ch are chBMZ%¥3F%onded to each other to forman int rRVEEHIa68¢ i nkage;

and Z is am no, al kylam no, dial kylam no, cycl oal kyl am no, aryl am no,

ar al kyl am no, al kyl oxy, aryloxy or aral kyloxy. [00117] Suitable side chains

for X and Y include groups derived from al kyl sul fhydryls which nmay form

. disul fide bormgdycinglfkiyh nereidigsansue whileysparmgilase snagh i Ushs fontnistogtmddyadidec

| act ans; al ky. I ch may condense
e RN Sl b e Ao AR RASH) BLORR Y T

and be redu am no whi ch may be
connected to a r [ bond.
Preferred al k ﬁfdﬁamgﬁ{)ﬁ?ﬁsﬁg&@wd useﬁ{(i%?fﬁ%ﬁsﬁgﬁ%&?a%l\@/{sﬁ%ﬁ%fa%%ﬂ%{mut lto
about 6 car borgesittioatscts @Pn\ieiRaih EEHBERGOB RCT 1US2 0EL.088% 8 6ight[na@ee8dn, An
additional a nti L al ogues
of SEQID Ndp 3}%%}%11? E?_lr}lpmaﬁgﬁ %?tﬁ%&m%ﬂ%%mn o?gtlé §teoglg &‘S&:Q?ﬁgl d@g@&ar% Ia(l'sén Oﬁ%gen dent I y
sel ect ed f r onhinddran StSEm,tes@jn&hfeN/ai fpodmtak@bddyd W@ghmodhlktydn, ooyl for the ar al kyl
esters and ethe Ser_or caII active derivatives of
t he above agocnolnsSl Igﬁ‘gﬂ %%and{o% s%’klon%lfl@%]oéﬁﬁg Sﬁrdf e scope of this
invention in t

nvert ed from PLTs HanghstAReg Saliidsy m%ﬁa?%s”@ﬂté%fﬂ@?% Ll A

i ncl uded wi t hiveightigeinsadpth thdughhidgiiristatgon af@gemthattabt@nalgxﬁnrebtaumél 0gs rmdl fied
by glycosyl at of . Thr. resi EmAe cal | y
active agonis 18(%;]% Ohbizsud ecﬁoa‘lg,i \gél%tt mcﬂtcmg U%Fegli?ea Q%ﬁ&'lo a%hﬁlgcqg"[

i nvention whi wx:lmbmanbmand ih as&mqtseqﬁ@«:td'e tocdtiamutetd food inBlie, proyegi¢ Wcightrgwmer bmih may
i ncl ude, for e n t for
O N - B in3H s%?;,g& Tﬁ%sgglgﬁlggg § ‘%ncufahl 86‘-‘3% i’\;o &sesaye?%}xdcﬁﬁo e °' b
--NH-), tr ancsachﬁxiaanéanc(re;aa(;bm{her)v,astmgdtseastactemeﬂ by laesof appente,

(--C(-CH-CN) S CHZ --
or --CH2 --S. qumshe% Roo%i érﬁ%s a(ng% wel%s:ﬂn a)siﬂae efg}ri prfélrﬁz ge:ggﬁt(lgdm

[ 00122] Conpoageois nmfudb NiPY 1 ravepston agomists, (bm’msadeptsr wgohists%apﬁncmﬁgmmﬁsr ym:m C and
organic acids, _and h sal.ts.include sa rganlc and
i nor gani ¢ aci 8™ ,01\962%%%3 > CR4DIIO|GEpCep 0L ERaISts FSE@S%?MW@%%% E&tic acid,
acetic acid, dmagohistsELd] ammohﬂm,e@tﬁhhagorﬁsts ECKtntapaliste aadbathyflianphiagadstsd,

mal ei ¢ aci d, fuma aci d .and rsulfqnic aci a ed with
bases i ncl ude’ C‘?"B‘i‘"@f{ﬁﬂ%ﬁ"n&b %H?ﬁ’?'ﬁﬁgﬂﬁﬁssf’%ﬁﬂfg °5F%?lgﬂq$§?°§|[m@]§qp?1§ h as
sodi um and pobdysieipiit gadh drpttaind sﬁ:ljé(:ainlne@ahélh)f&ainpﬁsmwﬁi’ma&n@ad thbum and

magnesmmsalt%} ,lAet ate, lrXdro ride, and trifluoroacetate salts are
preferred. subject at least two or more weight-mducing agents.

j_

[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

27



[ 00123] Throughout the application, the am no acid sequences nmay be referred
to as amno acids at position a to position b adjacent to a reference
peptide. For exanple, 1-7 hAnylin refers to the am no acid sequence from
posi tion t ion 7, inclusive, of human anylin 1), the
refer ence\%ggg(t)(%ggﬂ?n this exanple. Modification to the}‘%z’g%gggg(pep“ de
may be shown as the position of nodification adjacent to the nodification.
For exanple, (2Asp 7Lys) 1-7 hArryI i n represents the am no acid sequence at
positions 1 to 7 of human h a nodification of the o Asp at
posi tion 2° dé‘ﬂﬂlsuago%%ﬁef"’r@ﬁg% 'It?} '{Iﬁ’én%%e‘iuﬁmt Jonqverappingiin ?f% r anot her
exanpl e, g@‘é%«?&mﬁm@ﬂg hidht 1 fs@&h@%@aﬁr&mgﬁyﬂmgm@y@o&ﬁmw@@ﬁ of human
anylin with _a nodificatiaon of the HIS%I g 0|t|on 18, .a nodification
of the Al afigringagese ipylamisteigd figm daydp Gropghyiiay 30 BH“‘@F" ipyaidg to Pro at

position 2erefle M- a@&%&am&uﬁ’gﬂs@%@%{e@m&mn&% Tdhateesm! ary
conpounds include, but are not limted to des-'Lys-h-anylin (SEQ ID NG 4) ,

28Pr o- h- ANy SRR tRETs s 0pes thpdotpldeaiEeRt COme | ﬁm( @E@ mmu@eresl
' SAr g25' 2 8@5155@11@1@%& b n(s%%l@bé £tk d aPhrd@Rse dr)4s 4 BANGRons 488 0- h-anylin

(SEQ ID NO ow anylin activity in vivo in treated test ani mals,

(e.g., pr om@koaljlg FRLKS e, ByRALE 3sbeHhhtd, Qarhﬁmsho%fmé%@tm@dﬂga) I'n
addition to havi ng activities characterjstic of anyl i certain of the

preferred BESHHELIIEDNgHOR 9@t i Asyperaiiapilre ‘&F@’d’flﬁ@eﬁﬁpq"ﬁmﬁ&eﬂlﬁ’e ess nore
desirabl e golguBbl, iid ErdRdmbbaRkh, aiimHRBh @GR teShdi ng@ @iﬂ%%%f{@ﬁ{ ed to hunan
anylin. Exanpl es of these corrpounds i ncl ude 25 ro26Val 29 Pro-h-anylin
(SEQ I D NCP@}bmaUQISfeE@S%ﬂ%’ﬂ*ﬂ“&%&ﬂ“?%“?%@éfqrg Riet oreepf theggepts, with the

18Ar g25' 28Rp-f@nylin (SEQ ID NO 7). [00125] O her corrpounds i ncl ude

18Ar g25, z8' 29Pro- h-anylin (SEQ I DNO 11), des- |LyslaArg25' 28" 29Pro-h-anylin

(SEQ I D ?OSL desi- obebﬁﬁsa?g%ntgﬁaraw?ﬁﬂre@m kdvBnt{oREtenldR1eptie) lepkid)
25Pr 025Val Pro- h-anylin

53Leu25Pr o %Y%ﬁ‘?@ refg{i%bléla oy ( SESIEPFW#@ }fghﬂfgﬁnved from Greek leptos,

23Leu25Pr Oéﬁa\ﬂﬁﬁaﬁi@ 92 Iﬂoﬁm‘ﬂsbﬁdt(cafﬁe&dgu ﬁl}gt 4IRS In obese humans, leptin
" Lys23Leu25Pr 02f i Val 28Pr o- h- anmylin

18Ar g23Leublset lsvbseneralis corsla @ﬁvﬂiﬂaeane@ f F’%smdm;he body. Generally, the

| SAr g23L euU2eata 8RR dn Graaty M%&é&@&&x&&ﬂ&hﬂ%ﬁﬂ@ %veé 2Pro-h- anylin
(SEQ ID NGO 20), 1711 e23Leu’ - 9Pr o lin (SE

NO. 21) , 17| feavpatipiipns R mAjorityaf ppang sﬂ@omﬁmwmh; I@ésstthéepim | e23

Leu25' 28, 20805431 satﬁwglﬁ o eRE@MabzDs &3 (2000)7J Ic@m%raga%wéaaba@yhao@- (SEQ ID
NO. 24) 171 1e18Ar g23. Leu2Val29Pr o- h- anyl |

1711 e' 8Ar g2®Lk DBRidbawRstisatizopisgt wn@rﬁnhnﬁo f(r@E qsx!y M@effef)t of

13ThT21H S%%ﬁ&%ﬁ%&?ﬁh@ﬂﬁ%%% en A%ﬁedhlfaﬂgv id Sy Qelgﬁ% 1&\1@11?5&se

' 3Th?' Hi s23Leu2fi Al a29Pr 03" Asp- h-anylin (SE 8 28), des- _
'Lys13Tlrr @dmdgég@wmmn&@gbﬁ @rsklAs@ﬁ Ibre%mymuo m(isEtgalsm pipgytital leptin

' 3Thx' 8Ar gl 8%%5@(%91'3 Jf%%ﬂrs%ﬁqﬁ%éﬂ?} I@Q&%?l)e Heymgﬁeld

13Thr 18Arg 21H| s Leu28, 29Pr 031As Ey%
' 3Thr 18Ar th aH(@%@éé@%@é&Aﬁ%ﬁz arg@nbﬁt@éi 18 i Hed. ééfqﬁ?%%@@z)

[001261 Usgfubaramibliétioa88Nodt/omabogs i ncl ude those identified in PCT
Application

[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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Publ i cati on No. WD 93/10146, the contents of which is al so hereby

i ncorporated by reference. [00127] Ainylin agonists useful in the invention
may al so include fragnents of amylin and its anal ogs as descri bed above as
wel | -as t hos®¥OF8YEF%HRd in EP 289287, the contents of WHEHURPE/RWBEI n

i ncorporated by reference. Anylin agonists may al so be conmpounds having at

| east 60, 65, 70, 75, 80, 85, 90, 95, or 99% am no acid sequence identity to
SEQ ID NO 1 having anylin activity. Anylin agonists also include small

mol ecul es, nofend MABURO0BHEBRENSORET HS2M 0831686 exapwist dee srpineraidlys, for

exanpl e those [ nol ecul e chem stry. "Anylin activity" as used
herein incl udae‘gﬁ?vﬁegmg@fl ﬂ%lg'of anylin to affect ghrelin levels in a body.

Ayl i nagoni i Ak S 9 kgL wie. AL A0S Bh pAMKL i Bl AHY hebSgEEdONS,  del et ons,

| extensions a or substi ons 1n a east one or "nore amno acid

positi ons of SE@ikRUINOamylihé treatilebtr resiftareai Gucederitid résiswed i emsljoraded et i ons,

or substituti JET y]ﬁ;?ﬁx[cggﬁei@n{iﬁstéﬁﬁ%ﬁth=1~9[ﬁatjo§esi 20, 25, or 30. Insertions,
o@sug@tl u e W Ru er nat’

ext ensi ons, I oNns nay ot ural am no aci ds,

synt hetic am i dS,.. [ ' ' . Qr r ' - Ayl in
agoni sts, as R)g%% e%p?ﬁ@g{eﬁnggﬂ%dnégﬁlgg%&;&% G%rﬁlgbg{&ggﬁ@ gﬁ@%gﬁ?ﬂge such as
t el eost cal ci thomietheds desndibedigirgin ara fradvonis theast ané iricluds, botdrenat diniited tpene- r el at ed

pepti des ( @le [ !g%gf_ [ i | 8 i ncl ude

pol ypepti des %%oe er P%%agl%@? in gsl,;’ %&% %4 %%%y%%ngge%@ﬁ%%ﬁlﬁﬁn%n&pepti des)
descri bed i n WnBn lapén éamgeid plaptiaprotainsNonalogs) d5Asa1i g5t Sprepachtions, RETulaégys) i cat i on
No. PCT/ US200 4631, filed. Febrary 11, .200! I: i,S_1 ncor por at ed
ner el n by r of BFORca teg colpafitiont b apd imisiion SR 1B B GRY Repl 0T

pepti des for dsaibedin thdifellowing piterdpuldchticas aaarabmetysticofporataltbylrefasbcedne

bi ol ogi cal effect .of cal.citanin |, Q%{P J hi i.on of the
three herein F%%Ifh(ges%dﬁgfb%'ﬁwno&‘ ?’% a 41 gfésszt“ ohséssgga ﬁggéérl %gggafl%rﬁéﬁwof anylin,
cal ci toni n,  oApflicRin FblivefidraXoso WP GIQ5 302, tWOi96M0AAdWE B/@6Gi 6 AV O aeR0872t y  of

o0/ 543, 275 antl LB by AR ST A RA RS KRR RBBEER 51 T general

Sopeet oot B Do MR e o LA 4 O BB, oy o

calcitonin an el'rx reg ast a portion of
an a heli x r etpagh efeachlof it putem dembaaera [Fogsampler lemn agoniginara dévetibed im B on

havi ng a portj . .an ' [ ' i ' helix region
or their r es%ge%'c u%‘éa 3%@%%@1/@%%%2’ %—0 %@%dnq@ ?faZI(?S Gﬁgﬁsgtg}f 5%%@?%2§Tan§y.§éi tonin
or anal ogs t hBateds, 6,7 388 hd6,93/439 Eeptinhatagdrists 4= deacribedad USaPdt. of cal ci tonin

omaser ne. ¢ RedyEPhaRe Dol st ORI ke M P KB S NP

t hese LHC peptektileSortieptia agsnishingi antagarisnanny edarilseddh UE. PAtoN¢s. 6,001,998, andit | east a
ortion of a itonin or, calcitonin apalog a hel.ix regi and,an anylin
D i o anab B ids? hite Rite ARy o008 Henuain el S il i et o pr e

have a cal citmintn or cal citonin analog | oop region, at |least a portion of a
calcitonin or calcitonin analog a helix region, and an anylin or anylin
anal og Cter n[malél_]t adti-oblesitysdgiehtk fcmmfscﬁn thepndsad invemios alsb hebde ibidinpapt | des have
an anylin or z%{l%%nl a%or%s g lgﬁyﬁxﬂggﬁ §ind Beia %et:phjdg ﬁosr}noge 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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portion of an anylin or anylin analog a helix region and at |east a portion
of a calcitonin or calcitonin analog a helix region, and an anylin or
anylin analog Ctermnal tail. In yet other enbodi nents, these LHC peptides
have a calgl i< r calcitonin analog | oop region, 3 ; 608
PCP/USZOS%?gggggngat | east a portion of an anylin or%gﬁﬁyéﬁggﬁgggg a helix
region and at least a portion of a calcitonin or calcitonin analog a helix
region, and an anylin or anylin analog C-termnal tail. Instill yet other

"agion. 2 THUYIE] oricle SroBaFeL -GR ot LA B O Pr RGO KT Wi on or at

| east a pagth Hhroffh B BFdchytinQdmAiAksbilstdRad SaylR ahkdnistd, egi veduned at | east a
portion of a tgf‘al,ci t oni r% calcitonin analog a helix region, and a

or. ¢
cal ci t oni boFECy Pt PG °C- t erminal tail. [00130] In certain

enbodi nent the ] o region of these LHC pept.ides may further .conprise no
ror et han ISt v Bl Galifec dhor e SR RO S S dSE PR | on,

i ES ert } 0 nlszn Us. Pg@hﬁf]dson&dm 0,11 fa,eoagm& E,mags 1 ﬁg@hieﬂt aer mé@inlim@ormyﬁnal 0gs
thereof. It_is further  contenplated that these | eptj des may have

addi t i onal™iEsaes s egiiety a SughremROnds Fﬁcﬁ‘ﬂ? thoi?chai”fl%ﬁe%‘?rp “| oop conprising a
N-cap regi'anx-Asathr RM-The YeA RYite-OpR0RCT AL, IWEIPRALEI-C,-DERAFPRat,eri stics such
as acetyl, isocaproyl, 3.6-djoxyoctanoic agcid, or 1-2n1no-4 7, 10-tri oxa-
13-t ri decdEriralS hekilay-Ki-b- 2l L-XeldilySent A ondr iy Z (35 RNGHc| ude one,

two, three or mmjRaeA] ik LANAl, 8HRAy@siHSs. This is an area which allows for
many nodi fications too nunmerous to nention, but woul d be understood by one
of skill in the dhtsdRsEEUNBN what is exenplified farther in the present
application. [00181dvdiheserhé&C peptides may al so be further derivatized by
chem cal alterations_such as amdation, glycosylation, acylation,

sul fation, phospHoiyHsOr 0 acetyl ation, and cyclization. Such chenical
alterations may bgiohkaited through chem cal or biochenical nethodol ogies,
as well as throua?hin Vi vo_processes, or any conbi nation thereof.
Derivatives of tHedeSE:EHe548s may al so i ncl ude conjugation to one or
nmore polynmers or g SRk Gidregsil e substituents. One type of pol yner
conjugation is linkage or attachnent of polyethylene glycol ("PEG')

pol yners, pol yanithds B B o¢dy®, poly-his, poly-arg, poly-lys, etc.) and/or
fatty acid chai ng Qfaly@mp-Qus lengths to the N- or C-termnus or amno acid
residue side chains of the polypeptide. Small nol ecul e substituents include
short al kyl s and J: #8dlssYdatlpetllad kyl s (e.g., branched, cyclic, fused,
adamantyl), and ¢ Qo ir, 3QURS: Th? addition, basic residues such as R and
K may be replaced wth homoR and hdénoK, citrulline, or ornithine to inprove
met abol i ¢ st abi | ilays ¥ Frher B&pt i de. Pol ypeptides for use in the invention
include acid as wgll A3 sapigerforms. [00132] In certain enbodinents, the a
heli x region of the LHC peptidés conprise at |east four consecutive am no
aci ds of a cal ci tmdY e indapeapendliiselecigrandgee asidvesidues havipeside chpinbt her

embodi mentyi{ifsze Enchflain b6 REd ARGAIRY: k> Bin H inkEAGboudb iBagdrand 8 consecuti ve
amno acids of a calcitonin or calcitonin analog a helix region. In other
enbodi nents, the Zis ﬁ@pqoxalkyé@;xm dipdkylamino, 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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WD 2006/ 052608 PCT/ US2005/ 039686 conprises at |east 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21 or nore consecutive amno acids of a calcitonin or
calcitonin analog a helix region. In certain enbodi nents, when the nunber

of consecuti W BR9%paci ds are less than 8, it is contenp he a
hel i x region f'urt her conprises at least 4, 5, 6, 7, 9, l%&@%’ég@r%ﬁ%re

consecutive amno acids of an anylin or anylin analog a helix region. In
certain enbodinents, it is envisioned that the |ess am no acids of

calcitonin or itonin_anal og, the nore am no.acids of an amylin or anylin
anal og nay bemﬁg{ﬁd {haddfien aﬂg?ﬁ%f SYTSHH IHFTRS %W@Pt%’%ﬁ&%%@e% number
of am no aci g8sQ oM} Fhiolark A6t WRidR&, ind WIREHIOR ah@Y aﬁﬁinddgékmtsﬁtm%cté@frb:ﬁ 23

am no acids. Accordin

ly, the_a helix regio be 10, 1 12, 13, 14, 15,
16, 17, 18, 1859 C:»zsg,vﬂle%e,u w5 11997 Loy oaéfaﬂ@r%awdﬂﬁ%@%&rﬁr CFe ami no
aci ds should provide for. about. three to about six a helical . turns., It is
further cont eﬁﬁ?]a?'t] edPielogicalbiAg e %@V‘?Wesr@%ed‘%o'fﬁag?ﬁ@ YA ST ‘%Vise?iurt her
conpri se no NRitkin tRaBopRREhistiventidd th @@ich iiRlktereobherfistrySdf ndivi@MPamin®ac@lit , ni ne

or ten nodifications incl udliﬁng bstitutions, ipsertions, or deletions from
that of the cBFEP:BHried frgmdlyP i3k 00 FAOFSSPEERT 985 and anal ogs t her eof .

[00133] In ce .0 enpodi pents, .the CGtermnal tail of the LHC peptldes
conprise at {Ob@sq? t‘gg" Pné@e‘éwmﬁ’ﬁ?@?e Btgt{;r’]ﬁﬁﬁ'?mé?ﬁia d‘g%%?loﬂ@t aé‘f‘l_{o%qprf“ﬁ{éﬁe%anyl in
or cal citoni Npy @ixébsANBNQP A sn, SBEMERE ThirBsidié.t ai n enbodi ments, the C-term nal
~tail of the novel conpounds conprise at |east a portion of the Cterm nal

end having a [081210r NBiologicalBf dctilvdegemibtadhlp@If Smylimae Qeludédwilttn the Blopoeiced by
t he am no aci .conb{i'nati. n of. - Ser.. ﬁccor dgnﬂl ..t he LHCE‘E‘e@H“ge% may
have a C t er mPdTveBR WHRPIREIES ROPEF CRaTicht SUeh PP FROEHCS B4y Belshier
CC;-terS mi nal[ oE) ilénﬁmﬁ)}w&w o&ﬁ@fﬂgﬂlﬁjﬁhlgj_’vﬁﬁg &zbmongfga-mm_ —f)efmi&c_t itsadntm:ng at e

y- Ser. . In .certaij bodi nents, t -t erm nal tai _the
pepti des may %‘i?]?l!’ﬁ’é‘ldes égﬁpﬁsé’n&?ﬂ%ﬁ?’%@sﬁaﬁﬁa ARVH-pyfgens-glkensy t('é(gé—&ﬂ")’
rmd: ficati onfbétmﬂzguﬁidlﬂgriaypﬂ(ﬁbﬂt{msmﬁ' ! i~))$.ﬁdiahr%i@sl@|%—c_8—qm;ldﬁ iiRérhedingenbs @M It he |
amylin or calgi in : 0 ereof . It is furt ont enpl at e
that the LHC ge{‘;ﬁ%@g ?Fgﬁ réSé“%’g‘?nF?éréﬂ ‘Ao e &g "baﬁé‘hleét(bﬁﬁé'cé-‘“ger m nal
portion of th ~termnal tail .which may include, .for exanple, .
ety gl yoi oG Eoaou iyt p e vafheries e B GRS s6ids)
3, 6- di oxyoct amgitasac S?bh&ﬁlts_l incladsl sm];pﬂepzrﬁd wath otglrahie X%Ad ihorghiit Mﬁ?ﬁéﬂaﬂﬁle,

succinimc ac i.fic n nay further include one, .two, three. or nore
~ addi tional an‘hg% }%ﬁé’éf)"%iégﬁ ¥ ém%‘im?‘r‘%‘{’F?e&‘&?‘?‘g’r@‘(’?ﬂﬁi‘%‘%ﬂcﬂlﬂ’éﬁufwmt his area
woul dI _ ]lca_e gn?@di@,ﬁﬂﬁﬁi{eﬁl&bﬁﬂeci&fmﬁé{é dchd, hﬂTa_tﬁheci_a.aﬁd @?@g&%ﬁ@? aviabalisS
exenplified further jn the present application. ne aspect, a
| oop region iEfeH"é?‘{‘ﬁ’é*Hn""é‘ég l?cﬁ‘ﬂ%’ %&iﬁa@ﬁ °f BURYIHT S%‘%é%ﬁi"t“é%aﬁfaﬁ‘a%“‘é*hﬁ
conpri sing at sdda@sindPpotadsivin i) udd alkhidl Sarth\WHIBI(Qich ad diioirdrh Bt mapRebinaslts)yam no
acid are capable of 35 WD 2006/ 052608 PCT/ US2005/ (039686 creating a bond,
for exanple, fre&pBdedogiondssinditgfiporopcefatyalts groprelerts  esi dues at positi ons
1-7 of calcitanj d their corresponding regions in their _respective
anal ogs. - In_ alfBiir - Hopudpud meabph Rl oot shrnqes A el Ra B it er nal
portion of amykinb a6ifls £absiidntb Poditicankeafhcddy td Nefete@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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region and the Gtermnal tail which structurally forns an a helix, for
exanpl e, residues at positions 8-23 of anylin or residues at positions 8-27
of calcitonin and their corresponding regions in their respective anal ogs.

In yet anphhgjsnampect. a Cternminal tail is defined aspéﬁ@gmq%ggspn after

the a helix, e.g., residues at positions 33-37 of anylin or |onger such as
resi dues at p05|t|ons 27-37 or residues at positions 27 or 28 to 32 of
calcitonin. Included in the LHC peptides are both the anide and acid forns

of the dis unds 0013 nd tonin, ein
def i ned, @8&?3 sﬁ’ﬁF’P ﬁa‘iof’\?B‘[‘rgﬁﬁlcg‘}g%@P%e n‘?@ﬂ“ﬁ%?o‘f‘fé %Z‘égﬁg anylin and
cal ci t oni nip Noltn)Ld@m BuinyBf SBID Nomp,tzezﬂz"m,h-admumsﬁemIN(né)( SEQ ID NGO 1),

t | i | D NG
CoNL ST B p oy (PSR B pagisss BT S ProdhelifSERAD) ci toni n (hCT)
CONL STCM. G B M iR e e i GARivh SEQate@tes{\&ﬁhﬁéla (eéQ&&ai&ngllﬁhrpedgener al

aspect, the LHC pepti des cqonprise at |ea regi.on, an a heljx
regi on, antyPerlaeteimis fplpmed '{yﬁyPergI?’FFé‘n?)oi'b dr%ét??‘ FidERs chaciFtisfigols equence

conpri si Ngathig ceh@ﬁw{h@pfekéﬁedxoﬁ@@hdﬁgwmﬁuaﬁ 1hesIsd teeXfandiopoddess capabl e
of creating a i ndependent | I%C sel ected re5| dues haV| ng side

chai ns whl@eré??%mb]éPOlﬁl?lbWéa‘E)ﬁb‘?ﬂétyémrﬁéﬁ s whem gomRazad| 9 i@ io each ot her

to form anEiaBMe@GPﬁ:@&‘ébﬁfmdnHﬂﬁ@lﬁ@e@P%S%Vﬁgzg}fr@-lhe@d&xﬁ o meNoh)sul i de bond;
an am de bgnd, a cycl act am f or ng acid and an

an al kyI
al kyl ami ne’  are-hffeylin GFQIS 2 ‘Plp}ﬁ'#f’e %‘ﬁlsda@ké?lﬁ%(%ﬁgﬁ‘) hpl e, by
condenS|ng and reduci ng an al halldes and

| K
al kyl ani net¥0%hq %ﬁe%"%??“ndé}nﬁ@ﬁ?l ke?ﬁﬁ -a%y@grﬁ QB?NPr'ﬂléyé]Fﬁer bond

formed, foly ekzwgﬁ#wm&m-a@ﬁnﬂmq m1N9f1v§ ldebel xg;fa’etizﬁ%l»roﬁlakﬁgflmmm may i ncl ude
| ower al Kyl s ,ha zkmlg rom about about .6 atons,, In certain
e

enbodi ment}éI e PrntYeh éhqr%)flnq(ﬁmé%% t‘}éauaPﬂ’l é’ﬂ %%‘h’a&m‘ﬂe i m ne,

am ne, al kcsBqu\Joak @n@ﬁwﬂvaﬂsﬁomed&ﬁﬁh wmsbomt@ﬁ- X and Y of formula

I d | ected f om th
e Thcol Rt St a1 RBr A RS e

ot her enbog E§Dt d@ & 23&9*”}“%&6&%@1&1@E@rleﬁerw)amrg”i%ﬁmm Eztl II ot her
an

enbodi nent s, % are s or L %ssand
[ 00138] Th@n%éﬁn‘%@aw oHe flﬁ\‘ r‘r}ﬂ’)‘ﬂéﬁﬁﬁl@ . aberio 8&1&1 sequence
of 3,4,5, axﬂfhnfisﬁdmﬁ@Jcﬁﬁ)d&sbﬁisvﬁgke@w&h&ﬁh—ahﬁhﬁ@E@IU‘N@'E@Pd' ments, the

Xaal sequep an_am no_aci d sequgnc ing are |on with one or
nor e substlﬂut“’géﬂg“r 'h]ﬁﬁﬂﬁ%@ﬁ@dpé@%@ %%&&@? %é’r‘P B39686

Sl Qe T A Lot o e 2% s adj acont v 1hat are

resi due %“9 FLFB havg | gpst 2
either a SerhpHistheu’ AIiFﬁeLe marAsawhwha&f‘r%mﬂoe% Xaal sequence nmay be any

am no aci dl@@ﬁ%@ﬁm@ﬁgﬁﬂhﬂm%l hn(sggqmbg)sgguence is 3 amno acids. In
ot her errbogj mt?ﬂ S, I:.he sgquence is 4 amno acids. In still other
t Y8

enbodi men oy I)iﬁaLelse"d%le?T@eAﬂsh gﬂﬁm(ﬁEQé@ﬂ\H{}w)l n yet other enbodinents,

E) he Xaal segﬁe@ggmg]@uamamr@gkggmﬂ?%@gpgliﬂgﬁ aal of formula (11) can
e represegt eg3 ?‘?Leu% PrO3P§€Sa4%1 X 2 Xaab- Xaa/ ( EQ ID NO 35). In certain
p-b-amylin (SEQ ID NO:31), an e

B! sArgzlHls“'LeuzsPr07°Ala28 Ppro’! 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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enbodi nents, Xaa2, Xaa3, Xaa4, any two, or all three may absent. In certain
enbodi nent s, XaaS Xaa6 and Xaa7 conprise the hydroxy-containing residue
region. As suc | east two of the three am no acids can be a Ser, Hse,
Thr, allo- Th?@&ﬁ?f’ﬁ’éz‘%%l | oThr), d-Threonine (d-Thr), or ORGHEVS20¢7Ia26E6 al
analog t hereof . Xaa2 can be any am no acid or absent, Xaa3 can be any am no
acid or absent, Xaa4 can be any am no acid or absent, XaaS can be any am no
acid if Xaab is a Ser or Thr and Xaa7 is a Ser or Thr, Xaa6 can be any am no
acid if XaaS ﬁegtldeano%nles)Ifor'ElammﬂélﬂmQéaﬁ?edicﬁ smalbarlcoule aﬁh}ist%aﬂmghn be any

amino acid if S.i .Xaab6 i.s Ser. or. Thr.. Accordingly, in
certain enmbodt® ﬁ%‘% as '3?5 m?:‘ﬁﬁwglgegrtg?)? ﬂf@@’ ligdo ﬁeggchrjﬂr@sl%‘f?ﬁ m é%dsv is Ala,
dy, Sﬁt Aspc\mylmakgsﬁm alsoX@élddd #alhgdof aflyBa ha%&ig,msaﬁjbnﬂ dela®gRkiensk@dS is Al a,
Len, Thr,

or Ser, or Thr; e Val , Hse,
o T o0 skt B e gt oA of SR e
(2S, 3R) - 2- am zm@rbaﬂwdﬁlemmﬁms&ﬁbmﬂélams Gr amktdutmébm be £bt Afdke thakg, 10,005, a
derivative t eof ad %lother enbodi ment s Xaal ag%be repr esent ed a, Xaa2 is

absent, Xaa3 25‘58’? SGTHORY, CX{FRSIANE. Of supgtifutions M@y by yithgther neluzpbamino AP, gor

Thr or Lea, s%iﬂtﬂ&claﬁmﬂ aids, Poptidemiréics, oamler)@aﬁcm&oﬁgéund@l A—ﬁiﬂm a@b&n@tﬂa& or
Thr. In certain enb0|Hents the | o0 %on of forrrula gprl,sesthe

above- descr i HeBerRidied Uikt BysigaR mayplsgd %1 Pl )?é?i?“f@alﬂt"&m&vﬂ’? it Xaa3

is Ser or whemglobs, &l ds Salckohin-gdnb-Sdlad feyidey (@BRP)%@HHI@MJ)%S% the | oop
regi on conprises the above described representations of Xaal wherein Xaa4

is Ala, wher e[mmzx]aa%ﬁllég@ustww1ﬁ¢1ﬁue)@%eptﬂes°@¢fmddrm Whieih 8¢ DH@adp hetixA Y .

Alternatively_ or additio oQp. re n co i t he ab descri bed
represent at i oidem™ %@B@y%%@f"&]’ﬁe@% Eig?ntﬁ(glﬁ’%ci‘ﬂ%% ?fﬁgféa’@ pad 1?%‘%

wher ei n XaaS dpglidaBién Né\lpt:@nmw@(mm ,@lledFdBiatyl nnzdolsyeacﬁ bﬁvlh&ﬁ@mbagbﬁﬁd
conprises the aboveﬂ%escrl be resentations q wherein Xaa6 i s Ser

or wherein Xa%¥EMH & iaferpnoeaps we Wétt Wﬁlo%?anééﬁ?ia?iﬁﬁa&ﬁ%}l@ RePHAEIRT ¥56¢t on

conpri ses t hemaRosiosl £ &9 doRehik TR £ &ed b hiBsicA kiR af caldiehif ahyHa0GRE Thr or
wherein Xaa7 is d-Thr. It Is further_contenp]ated_ that no nore than one,

two, or threePraBusambinsiiphefdhe thive hergw disglosadiop bind fnrpt leaptoae phthesiseertattet | ons.

and/ or deri vay ﬁHaié&&m%YC@RP”R@& b@bﬁlhﬁgch&ﬁnyaﬁdaﬁdn@@cm%ﬁ%fw%/ 052608
PCT/ US2005/ 03968 01§9 Exanpl 65 of t he Ioo}g r egi on of t'he invention
B4

i ncl ude, but "é‘P@Plﬁ’@t H%ﬁp ideg apeglescripsdrin - (Patens jo380: OUHFATTISEQ | D

NG 37); CDTATkeA %E&ah@a NO 8} 0S2005h04631 ( BEQeh&hl e@@)lmW&dé SkistsD

NO 40); CNTSTC ID 1 10: 4 CNTA-dThr-C (S

CNTA- T( OPOB H2])3~V€at(1‘8E@ lpqy wmstgamy Brppstsitoripend mlomhar&yf am@@%@% | D

NG 45); CNT ATe@léa&%@oﬁ& Bﬂnﬁbﬁ)ehx%m dfléﬁcrfén{n%ﬁ%ald ﬂié!f%oﬂc?r)an afﬂéiﬁér R- C (SEQ

| D NO 48); CNTA- Ahp- LSTC ( SEQ
| D NO 51); CANYSBT@PPISEQJﬁ " am)hs z)heln’crsmsqr@ a %BE@W BhN@ 1%?11 o MSTC (SEQ ID
NO 54) 7  CONLATLGe{tREGhdIds! I\Jgdé@-tenﬁﬂg tail ool R it o k1) therd, vﬂﬁﬁ'ﬁé ously

noted, it is further contenpl ated that no nore than one, two, or three
nodi f i cat i onsPraviesihag ghedprisaminelifei] @ﬁ@lmt@m@rratqalgﬁgmn él@loétlﬁiéﬂwmh@m@F@r

derivati zati oRgIB¥oRR (FRHChdnDstie (HRYBr deBPhtREs 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,
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[ 00140] The | oop region of the LHC peptides may further conprise
nodi fications or additional am no acids at the N-term nal end. Such

nodi fi cations include the addition of conpounds such as Lys, Ala, Phe, Ile,
Ser, | socap, Fnoc-3, 6-di oxyoctanoi ¢ acp@pu&iHGesbessam no-4, 7,1
0-trioxa X?%QX’? 6gﬁcanam' ne succinimc acid, acetyl, and/or gr ouios for

solubility, delivery, signaling. Exenplary nndified | oops i nclude the
addition of Lys to the sequence of Xaal or the addition of Ile to the
sequence of Xaal . For exanﬁrik the nodified | oop re%Son ma%tl be KCNTATC ( SEQ
ID NO 57) 2t le#st & Bottian pf a8 PrEATEAn anales o brkiiresionrad aEest? PHBAN 9hacat i ons at
the N-ter refale@dnnfecs}@a@ftmﬁ:h&laioo@mem:@& i%ﬂ B ¥n SHARAR afnbin 4R -{eﬁﬁhan For
exanpl e, theIooP i on _may fied as fol l ows: cyc 2,7) 1-7 hAnylin,
cycl o( " Aspily @y ghyil vef ot FFWP@‘HEWN-W§®&H&P§W‘33&MF¢ AARY P amy 1 8i4fifox aoet anoy!|
1-7  hAnyhigp areéioﬁF)thgﬁ wed d&%ﬂgmﬂo%[&‘tbmﬁ anz«ﬂ’é‘g%l Bélhx CEY or £364) a fordoN ATY LT N
wher ei n Agg yl gl ycine, Acetyl ("Ala) 1- hAm I|ry (Thr 3Asp) 1-7
hAnyl i n, 106 gamylp onpeylianglog grhelix mg’e@ wd l{tZBA{:fyl pomAgy a qicpoBiePr and cycl e

(1, 7) (ASQalZiltdfﬁ an%&% ol re-%rtlﬁ’ 288 2 Efeitonfikdr Bcitdif anﬂ&@ﬂ‘%&n@dﬁ socap (" Al a)
5-7 sCT, certain enbodi nents conprise a nodification at the N- term nal

regi on of 1§d180] OYPcdatlicRbo@kEhts, RAbo El?:@gx@ﬁ’ Phtd3 HAR de@rr?é ayef € absent.
[00141] nge a ]lhel |‘>;< re5| o(r)l of % { ge ab ogt 8 to 23 am no

pepti des
acids in CPEAgERC Mo b s womwrﬁeﬁw lﬁCﬁ@namﬁ'éﬁms BPFERLGS: anphi phatii c.
I'n certai f,eRRRdbPRMEens frdn e 8m RHiOTbof, AAPEaRBS thHeREET: B flfhef hel i cal

?ﬁﬂér’%afc
turns. In certain enbodiments, heli x . region conprises 3, 4, 5 or 6

hel i cal t GPwemplpiad hetibese ERGREPidAsHmay havsadditions] mszdlﬁegpwt fhe Nyterping)i d
st ruct ur e ;gaqidh ¥AME Mop b qfﬁﬁféta l\acalg‘} flén 110k m%y ﬁ‘a@zlehgnﬁl)pht)b’i@ Rehydtspnfzanpl e of an

|deaI|zed helix 1s In certain enbodi nents,
the a hel |ckarﬁc§ersscw12a8@cqméa@cspr2yab *émmnsrzeed@ri@a@%’b"i 18rig%apl i phati ¢

struct uremz%%@&ﬂhﬁ&wsxmﬁhﬁraeﬁt Rfdastichiichs Blay @lﬁwxﬁaﬁ& AEIRE, et g5 that woul d
provide this type of structure nay be sel ected qA]ﬁlt has been found

that the degred ampinpecidy. Tlagison: areawéwhﬁllmfpbmanyfm cafiepplton  and a

cal ci toni SATE nts are
desi r abl e%u&egaﬁ#oﬁéhﬁgi ?‘3 “Fogrgﬁ b(%ﬁﬁg st%;ﬁﬁd’@@coggﬁlﬁng%es I't dl ‘gﬁ%ﬁ% at ed

that, as wkemplifieéfurbepin thegresent applisetion- hel i x regi on can be fromany anylin or

calcitonin, and anal ggs thereof. Accordingly, . in certain enbodinents, the a
heli x regili3ik dheseddK: peatigssmay also by fugtherlepeatived yehrreiaal slterations s4edi t oni n or

cal ci t oni ns aBRALAG: ¢ Frébs%t'ﬂﬁ:r 2§ RO sBMbR phbdpRorflafi&l, hé&ty'ia%h%ﬂd' s at least a
portion of an a hélix region of a calcitonin or calcitonin anal og and at

| east a p@whzmpnoﬁuwhamm altgratiqns map ba Alpinphiheueinehpmioal erbigobeioaln st | |
ot her enb%lﬂmaabgws ta@@elﬁashﬁlohgh ih $8b %cégaest & H&bxﬁﬁ%%\%& contain el ements

of CGRP. It Is further contenplated that novel conpounds may have no nore
t han one, Hematw@wfébese EBGmeptidesmay alpocinclydaconjugatiog b ouent were miynteémorf urt her

modi i cat 'sﬂaﬂﬁm%ié‘é Qfst 'dﬂé[t)tp@'l@ PSSk deksklo

derivati zat1 ons. n certain %k%odl smst hegg’tg EE&% X regl on of the
LHC may c mﬁbpﬁhxleneeglml ( EGPaglysrsrs pyeanino amdsae Bebdlychisaghoretnpbelys, conpri ses
am no aci Q§ a'h@/B} ﬁg&&d QRin® oﬂm@&ﬁeﬁg@hs 0 BRIN-10PB-tdBrinud Br an%go agd, 22, 23, 24,
25, 26, Moreover, the a helix region ty P

resniue s1de 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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nmay 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) 17- VOSH/059ternatively or additionally, the abtfidutesdsiched a
helix of 8-18 sCT to 8-27 sCT may further conprise the substitutions of one
or nore of ("Aib), ("Arg), ("On), ("hArg), ("Ct), ("hLys), ("Lys(for)),
(r7Aib), (18Arg), ("Om, (t8hArg), (18Ct), ('8hLys), (u8Lys(for)),
(18Lys( PEGS0G@jmpriset aﬂé’alseu), 11,02413¢ B, 15,06, BNYS,A0,B0i Pindringize tduescatfe. an{lﬁbO144] In

mbodi t t f the LHC
Copr osont ety 8 GiotEnga iy PR 1l b zca e i S P RaReE ot inaa2n p

')A(\aa24 T EAT r?&ingérSEQﬁxtsa i aiho adM}sQfﬁelbﬁ tﬁ)%@@lig ig c%ntgnylaﬁﬂ t}%h e o Xalad regloxh S HLy s,
rg, , r t S r aal5 is U or e, al s i s or
N bl Xaal 8 1 SorpEtomG e g ) 10, 1y Oy SRTegH e S PRE BO00Y S a2
is Try or Lour a&?hﬁ@a%@@z%%&@@ﬁ B@h&ﬁ?&i@&ﬁxﬁéﬁﬁ&@ envBRAA the tiylgsor Pro; or
Xl is absent or. conprises 1-4 additj onal ﬁm no acjds.  [00145] It shoul d be

remember ed t HEHNAS ofeAlpiopin St cAlqienigpaless e&%ﬁﬁnmaﬁméﬁ of ap ABY LA 2BWIR her eof |

i s anot her erﬂa@ldgﬁﬁpbe@;hndiﬂehdomeﬁmdomo@ﬂfénbﬁele&ﬁpom@dsbqhém%emmm@ ngl e
unit. This is ﬁéghorthand met hod for stati n%%tas an exanpl.e, enbodi nents of

the LHC pept3Hgsompsingdes sl rgionmay be fopyidpyid8 te 2% %’1‘1%1‘%‘1%"%@?‘3 inghtal 8 can

be a Lys, ArGhe &Relixr E\gf%rgma@etl@ hiLys 13014, Lzyséfpr is mrzd ﬁa@ah o¥ B dpgihéoOn s a
separ at e enbodj nment the inventiqn. . Accor he a helix region type

| formul a hasacksiﬁ@ngn%erormn@e Hmee é‘ﬂ%a%Pl‘léPioéfldE%agW threg4Q abgybiihe pelEal odi nent

where Xaal 8 itgmé\ Bis flichr §&t@1ﬁb1atéctmat$aefd&felﬂa%awﬁ%ﬂﬁr&&hﬁ&ﬁals higdrtkdie  a helix
region may contai.n no.nore than one, hree four, five, six, seven,

ei ght, nine, COBPrigedle My fhen egg P’G’ﬂgﬂ@u@ﬁf’ §§e’ WL eightoEe of¥fser t i ons,

del eti ons, ar}ﬁéc@ﬁcaﬁ@r(shﬂc@ﬁdn(gﬁs bR, A6l GakMiiors NerRITBOMS dicihind hel i x
region type | have delefions at the G terninal end. In certain

embodi ment s, aﬂlﬁ/@r%}%‘ &@K&gl%fanﬁlan%ﬁ@t@é‘?ﬁ’ébl e of forming an a helix turn.

[ 00146] Exarrpl es of an a_ helix region type he LHC pepti des incl ude,
but are not [PP¥33] e@ﬁ@m%@ﬁ@d%ﬁs’%@gie%’wlmé°§@e§3ﬁ5pe§1d2?°‘§‘m’seTt Arg) 8-18

sCT, (' 5Arg) 1Basiffe BSthix, ﬁ(/e Afﬂaulsﬁﬁlﬁa at§dsjd% eﬁg amﬁlrgr@almgnm, artt ahSloSCT
(ArgSOt)8183 ("hArg' ShAr 80rn) 8-18 sCT,

("Cit' 3Arg) & hergofs l?rcertememﬂm@@mty %8’ Cr@ngleqi tai} ﬂfﬁhfy@vgl Wy@wdscq@ﬁgw (10Ai b

"Arg' 7TAIl b " Arigast BpckBorséFthe é—telrMﬁlﬁlfeﬁfl hav%?/asﬁ B, )b c&rafeniodiments k2B Rir
"Lys(for)'7Ai b' 5Lys(for)) 8- igq;lSL ys( PEG 5000&4‘1& 18 sCT ("Arg)

8- 21 sCT, lmedgyedézyzlle @errﬂ aocd N@l@h@l@g y-P4r. Sepordinglyyth Pgpties Wy,
- ("Arg'8Git) alave a C-terminal end comprising a portion of an amylin or calcitonin C-terminal tail (and

analogs thereof) having Gly-Ser or starting at Gly-Ser.

[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
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21 sCT, ("hArg'shArg) 8-21 sCT, ("Arg'$Orn) 8-21 sCT, ("Cit'SArg) 8-21 sCT,
("at "dt) 8-21 sCT, ("hLys'shLys) 8-21 sCT, (10Ai b’ 1Arg' 7A b' SArg) 8-21
sCT, ("Lys(for) 'LLys(for)) 8-21 sCT, (1Aib "Lys(for)' 7Ai b"Lys(f(yr)) 8-21
sCT, ("An £ 5000)) 8-21 sCT, ("Arg) 8-24 sOT, 4 sCT,
("Arg' SAr\g) Qggyg)}?ggT ("Arg'5Arg 22Leu) 8-24 sCT, &dﬂ&%}(ﬁ)ﬂéﬁg&o) 8-24
sCT, ("Om 8Qrn) 8-24 &CT, ("Arg' 8CGit) 8-24 sCT, (" hArg' shArg) 8-24 acCT,
( Arg'80rn) 8-24 sCT, ("GCit'bArg) 8-24 sCT, ("Cut 18Cit) 8-24 sCT, ("hLys

"hL 8-24 sCT SAr f .

o sh L oL e b B PPtk al bt 27 St opaebiopeiil p¥idopS EYRELOEN o)
8- 24 9CT, ¢f cﬂb@nl&nﬂ?h&&%ne@oxﬁiﬁgbgl&iﬁﬂ thelcTespdcting @aﬁg@; Oh aBotBef agledt, ("Arg
ISArg 22Le

(Arg " od 4l R erned iy RO O i Sty bRy

A 7Aoo 0 Oaoaba. PCTI JS200e) bacab. .~ Ly (for)
rg r - sCT, ] | ys(tor
18Lys(f or )ljos’é“’%g"g’cﬁzfﬁ“’@%% T5sidyey §Y(H°6‘F‘7“S%gr7§i ‘%?%Iﬁ%’(”f f’&g)ﬂ)eﬂs;"’i‘eﬁpg‘é?’g ("Arg

' BLys( PEG &80 t}ﬁn%p&@% aﬁalo@é Oin 38 @therGspttt, 8 Clethnal failsCdefinadsh thatAr 9' 8Ar g)
8-21 sCT- 8"61%4@%15@5173 00147] I.n cggg,zlgﬁe.o*rrents theahel|x
regi on of FHE Y ligeg UESRHBPIIEES b i =] OBﬁerts‘g}CEi‘é‘s 551888 o hel i x
regi on typa pbditich®DPBT Sﬂésﬁleﬁﬁtrﬁoblﬂ&s@ oi:l]ZB @ 3beF talcifolBi Dith@bd Rithe BAY! i N oOr
anylin anal o nd a port|8n ion of a caleitonin or

a of re
cal ci t oni rPePg‘il‘Féla’ﬁ @dlaﬁl f%‘&iSB hF?ﬁ@Oﬁ%f‘“?mEP“e%pn se amino acids from
position 8 19 of hAmylin and

am no aci d@&%ﬂ r%'t%l}ntaing ﬁal‘ilf:?mnlﬁs hei%n deﬁf%‘? mfl}’ge*‘fé nagwngépeﬁ?a sCT to position
18, 19, 20varigdons.2Bxamples oPdmyldand 2ficitodin idcludef bus &€ not Ahiteditetat i vel y or

mey f ur t ndbEB B I SEE Mok rtamy e RECuD NG, S At el f?' CoLew)
(9Met), (OQNDSTC\(IZQHL SQELHKIZTTYHR TNTIEEGTD (SEQUBARM}3), énHSPhe) ("Tyr),

(755e1). ax%@x?%meﬁ% c@m%é&%‘rh@g%&@é@é MoVl %?ﬁ% 9.

("Ab), (188r9)., ("On), (t8hArg), ("Cit), ('8hLys), (t8Lys(for))
(18Lys( PEG5000)), (19Phe) (20H|s) (21Asn), (22Met), (22Val), (22Phe),
(22Leu), ([oBr30), Iak gaityal ago halHOpepthies @ndprisd 4t leasterlbey lgionadihelnt s, the

nunber of ani no CIdS I, elix, re ion type.ll of the LHC pe tldes IS
P ease robaments Carmithn il The BEp tobish GHERELATTRES seatPER omBr e D noi ds. | n

t8he 98 28| fornil£ gl ORXhapequehceo¥ wﬂnﬁz@ml}fﬁdﬂﬁﬂ% bﬂﬁBIeIOS%rljtmgiiaoncﬂﬁl]ﬁi akd, 15, 12
1 I n_ot.her, e the n of am no aci ds
U the a HefaPndERly Bleeied et JRPREA RS Bk PReE TR b [ 00148] 11
one enbodi dmﬂﬂicalbalﬁbn)d(echg ledch dgﬂ@?(tdlﬂmil o %ﬁ)ﬁ(trdnhol&ﬁlaf ngcag&!ﬁcme@tdrld?ﬁnﬁlu b;a( 7
repr esent aa a aa a aa aa
Xaal S Xaadqfu%ie%aafé@l%aﬁé%m)éaa%hpl&%%a "’1%;&%5@‘3(“@ wﬁeﬂ%ﬁ awf@r ein XaaS
is Ala or Mahamin$paQiiy$amtié or iide Wiigd PHned, 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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XaalOis Gn, Ay, H's; Xaal2 is Leu, or Thr; Xaal3 is Ala, Thr, Asn, Phe,
Tyr, Ser, or Thr; Xaal4 is Asn, Arg, Ala, Asp, An, Gn, Thr, or Qy;

Xaal5 is Phe, lLou, Ser, GQu, Ala, Asp, or Tyr; Xaal6 is Lou or Asp; Xaal?7
is Val, Hs, WE000458608" or Aib: Xaal8 is H's, Arg, Lys, OWCHBFS)S/@Ss hLys,
Lys(for), or Lys(PEGS000); 41 WO 2006/ 052608 PCTI US20051039686 Xaal9 is
Lou, Ser or Phe; Xaa20is On or H's; Xaa2l is Thr or Asn; Xaa22 is Tyr,
Val, Phe,Leu or Met; Xaa24 is Arg or Pro; and X1 is absent or conprises 1-4
addi ti onal anhydooxgteaiminijg3oddel ndyai Y1, Feagdmpie tediydionyltchtaiving kassloe gr oup, or
a conbi nation_thereo i.s, anot her ., embodi.nent he inyention .and.js not to
e road as o CERGPEY tiverteRr2bERE 3 B AE R TR PG SR BT

regi on type | bdtheraynimanidainthaBadBegichddaihy®s eny 4mibo adidir Reertdioembodioenes, Si X,
seven, eight, _nine, or ten_ nodifications such. as, substitutions,  insertions,
ol ot} ons. ant AT siiiepiedt ? FRo RS Jn RESEORRIR IS SRUCHISBH hAPBER  For
gxiarrpl e, I n caridsaimstigiroiiedémaitents, the&aal Rgldnde it 6@in@lid acMpelnlykt sy have
eletions at the C

termpal. end resulting in the deletion. . of position 27,
26, o 54" o G Rt BB AT MO REe ke b oremE b o
L elrr_Dve am no Efﬂeﬁéseﬁfe?@ﬁX%ﬁ?iMSfﬂ%#)@ﬁﬁ—X?&X@ﬂ (fﬂ% m&giﬁ(ﬁ] Infcxiddip | eiS_ of ag a
el X regron O tpe t epti de I NCl u , t arengt .Ilimte
to, ('Val 9Leueyi‘(’.9é§’§f)‘1ﬂi<ﬁ§’ %935;?(?% "’Pg’ % BT Ief%lagif%ﬂn FEEmAmbPdImEBSH Ay | i n
510 Ayl |10 50 ST 1O LATO B L0 RATY 1 1820 St [ 14T 155et)
- nylin - sCT, . u rg - in - , o] e
8-18 hAmyl i n tWegfhe trperamipo aqids cpn jag 3 %Tzlaea?hrsa%sﬂﬁw%5110%905217{“@@?}%
(13A a' 4Asp’ SHLB0r), 8r differ MAMIrkINNAIdOthdroS Kha2 fandk AnsldAS hei@orddsdhRehd inl9- 23
sCT, ("Ala 14Asp) 8-18 hAnylin 19-27 sCT, ("Ala 14Ala)_8-iS hAnylin 19-22
SCT, (' 3A a 34y pogopsidaaRset,Xand compbegey ammo 34id ot 2bsataXpps $47} Be a8Y 4R ANY | i n

19-22 sCT, (' 3AMak4sd B) s& ok TnhMNitaanishFere: 136 Naab dadAeingd Sédhb acid HT¥4R3 is8- 18
hAmylin 19-27 sCT, (13Pire 14Asp) 8-18 hAmylin 19-27 s 13Ala' 4Asp) 8- 18

hAmyl i n (15GLE58AF §¥r 28d ¥gahiaapey ¢f Thy Xpa7 9&@3’1@%@%%3@}5( i§ §erop Thepd’ (» Al a

14Asp) 8- 18 KAWL 5& of TRPDR ek @inklySin 2eBImbbAtndht, Xedt cab bkepresdisiR) X8a218
hAmylin (' 9Phe 22Phe) 19-27 sCT, (9Thr 1His) 8- i8 hAmylin 19-22 sCT, (9Thr

10H s 14Q y " thepnt, XepdisAls,Afly)Seg App or ghapityNdath isZonpllagtsp, Ghror gbssmirpdSrs (21Asn

22Phe 23Val - :. i ; AN
(22V§11) 18-)27}‘246%% ’?%ET?3%2’%%?@%;wrlg’lr%i%ﬁl?@%ngé%g?&’ﬁgﬁgmgf 17 hﬂg\ﬂyl in

(' sArg) 18- 20 ddygroxy-methylpdanognds {28 3Rrgvistinec Prygouyrenstiymentarpic acid
(Ahp), d-Thr, Thr, or a derivative thereof. In other embodiments Xaal can be represented
as Xaa?2 is absent, Xaa3 is Ser, Gly, or absent, Xaa4 is Asn or Asp, Xaa5 is Ala, Ser, Thr or
Leu, Xaa6 is Ala, Thr or Ser, and Xaa7 is Ser, d-Thr, alloThr or Thr. In certain
embodiments, the loop region of formula (I} 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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vari ations of the above exenplary conmpounds with the a helix term nating at
corresponding to 22, 23, 24, 25, 26 or 27 of SCT. In other words, conpound
8-18 hAnylin 19-24 sCT is also specifically described as this conpound is

merely 8%,&%&@ 19-27 sCT described above truncatgd iQoRR@sdcks on 24. As
anot her exanple, conpound (13Ala | 4Asp | 5Al a) 8-18 42 WO 20061052608

PCT/ US20051 039686 hAnylin 19-23 is specifically described because of the
above | anguage applied to (13Ala 14Asp 15Ala) 8-18 hAmylin 19-22. [00151]

| cortal noRAC! ARALRS of v LSILPAL shBhdpy oyl HEyBABRASS comprises

am no acid m 05| posi'tion 36 or 37
of hAnyl i nCNTI‘ﬁTCdSIEQﬁD Nﬂﬁﬁdtl CEMES (SE@IIINOérTmGiHIA'RCaGSEQdﬂ N(hégl HC pept| des

ﬁgxcgffsﬁgﬁﬂﬁﬁzﬁg%wo(ﬁ\?}?‘éﬂl;?&r#é)@g)l% t(gﬁ n (lgr bggll\b%i;t gﬁl n anal og and

t he_ a hel i ENTagiTorCi(SED 110 MCa4 20T TA-GOPO 4T,)-C PR 110 WO 3@V DHSC (318 | ast

Rt ernati o §ORA AT Bad ol BT e, BRI SR 1 e

(r:]al c: t oni NIENE:4f7y IANTRY- Ahb@ﬁSEQ@DWS)s@lmfmAhpt@(ﬂmmNﬁﬁé) GOSNISTE of §]27T?”)
A in, A

(35tys)” nef AL ot o o SR ot T WEQ DY At (Somen)

?: CT, (SZT%IQSE(HDINO:GB) ESNASWG‘Q&?E@;ID DI0: 34 eTSNILAT( (ﬂEQHD]Nd(DﬁSDBm erzrgodl mzegt a30
: X X X

Saaan xaas sl B bseh Rerrisb Wied s s IRt R n Xanas

i s Lys, Tythan afe, &S erthiee m¥dificdionsssuCleds subtiautiony, im&rtien] deleti¥enadd/ars Ser, Pro,

Xaa3l.is absent; Xaa32 is Asn or absent; Xaa33 is

Arg, or absen
Val, Thr, %“V%W@B?Wmay%%%eﬁoéhe ?preWXaaBG is Asn, Lys, or Ay; Xaa37 is

T Tr Gy 2Rk o M S B R bbb R 002, Lt
anal og andadditiena ahéxa acids agha)N-termnfat amh @uﬂﬂh@dlﬂ@nm imude allecadtlition of anal og, the
251 DO 85 SR o TNak B H B vl veo of
t hereof, i &m&lﬂ’ﬁbhﬂamu&imnm-ﬂ‘bﬂi—lDindeb‘@amm\t @wdcintric acid, abaylnaﬁd/dr(grdags r ead as a
S U st B0 BB S Sont b e B flBher S ™

substi t ut i dBSsquénes ef Xaa la;sthedﬁh@dn dI1MiS to ¢he SHgnénce of Kasdt Famdxhapis, ted t he
conpounds deger | B8 eetas ey Be KONTATC (SEQ ID NO:57). n certain embodiments, the

additions and/or modifications at the N-terminal end of the loop region may change the loop

region. For example, the loop region may be modified as follows: cyclo(2,7) 1-7 hAmylin,

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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43 WD 2006/ 052608 PCT/ US2005/ 039686 [00154] Exanples of the Ctermnal tail
of an LHC agoni st include, but are not limted to, 27-37 rAnylin, (7Tyr
29Arg 32Thr) 27-37 rAnmylin, (9Arg 32Thr) 28-37 rAnylin, 30-37 hAwylin,
(37Thr) 30- 3Y0RRHPTIH (35Lys 36Al a 37Phe) 30-37 hAnylinPCIOIS2@SHMGEA i n,
(32val) 30-36 hAnylin, (34G u 36Phe) 30-36 hAnylin, 31-37 hAnyin, 31-36
hAmylin, 33- 36 hAnyl i n, 33-37 hAnylin, 28-32 sCT, (30Asn 32Tyr) 28-32 sCT,
and 27-32 sCT. In other enbodinents, the Cterminal tail conprises the

am no aci d sequeplighalSNVRTIN AcSQnglE) chiNe:BZticost BRI hiiho(aSIHEh DOV 63) .

[00155] It is further coptenplate at no nore than one, two, or three

nodi fi cati onspr%L%ﬁﬁq%egﬂwn@{eﬂqygﬁggeqt%ert| ons del etions, and/ or
Gescr bed 1 n DRAZEY I0GaPRG rind s B RUS i i b fomtipon ARV Y
pCepEi des rr}ay ahﬂabﬂﬁfonﬁﬂfﬂmﬂxkﬁcgldﬂpﬁipﬁﬂﬂﬁérbﬁgmd?ﬁ scﬁMGlt?Balamexamradee&ﬁmgis at th he
- term na ons. j nc) ude ition unds suc
2o Lys. up 1 o e g regon ek T B ERdeS T RBCPHEIAGH b ST e 8P BEToanc

(9- Am ononanaheo Bixdggionddat b from @fipandginfop talGdhinbardiahylogsshaduf] Atgordisdly,

del i very. Exan'gles i-nclude, tRUt e not limted to, '

33-37. hAnylin
L-oct yl gl yci riiSer@BLempofiReis; the % hgbty regipngs @éﬁ%%awmqfﬂnéﬁﬂ&fe%lg%&%a] In a
gﬁnerL alc as pefbhlcltédﬂf{)xﬂﬁmtbﬂi@&xafc@r émm!emb%dnﬁenmmmem re;gmﬁm a%tsaa?]t a(p@ﬁléany of
t he agoni ons as descrj pe erein of the agoni st
a helix regi &%gnag raeen piacse ﬁ&?l@wcaigﬁ@me@)a%ﬁpdm@) ‘a?gl%ﬂ’ﬁ‘cg‘t‘)fé’?&? i%al
tails as desGhiaR@Hn bein@ilif andlbd. hn EHELRE Mb&BmENS the dMMRER 1dzltA of BEPHICEYI ON 1S
froma calcitonin or calcitonin analog and the a hel.ix relgl onis from a

cal ci toni n orPeRifles Pt Femendy G Clthdt i M@%@W@Bﬁ%ﬁm PHYET PR Y tail s

not Pro, Hyp hatisg mék telohd, akd, iRse, fhur, B Qix, §H6hL 2ibht, hmeamehlmmegener al
aspect, LHC peptides for use in the invention conprise (a).a |loop region

conpri si ng fd’i“?ﬁ‘ﬁc&“‘(qs S?“%éWbSWU%é’dPSGWOI‘% delinne, /e GHYatRptigige  N-t er mi nal

end; (b) an X _region r|S|g eahellxr ion t [ type I1I;
(c) a Cter matpl 431 aifp ¢ e@é’@ ISHS; Fesiqgefdhe L 'P‘ﬁy‘f‘?ﬁ’éﬂﬁ‘?%ggg‘o t hat

when the qusgndsrengp@p AsSa f1élﬁ%g?01ﬁ?ﬁeqlcbﬂﬁh§és &hin6 atied i@ bokitandl@echrd the a
helix region is from calcitonin or calc%t;onln anal o the | ast position

of the C ter MO %Sall? 20521088 2828, 299 Or 2k sCHr Mpapqvigia fhie gelipregios &/pe The

C-term nal enghytam ﬁmrb&@nﬁwﬁoh% of®eHiditofRlor e41SitonnQBASSE héikk ry@&n@mot her
aspect, LHC pepti des for use.in i hvention con&g se an_amno_acid
a

sequence of fiBF sReAr different spscies) fo;@’*ﬁ&&@ 85 it TAS %A a2 s0G b2 3kl o%&ral O Xaal

1 Xaal2 Xaal@ nkgal7b7%eal & @%@@ %@@W(“% i1787 %6l AudaaR ey ¥aaRlidotagl2 Xaa23
Xaa24 44 WD 2006/ 052608 P 2005/ 0396 Xaa25 Xaa26 Xaa27 XaaZ2 " Xaa29

Xaa30 Xaa31 Xamdpve SeyibeteReligof)B- el de fr2kaal mpy further comprise the substitutions
A, C hC D E F.ckche deriidfe B (MRif); (%980)]( 1t MM, Wk, ("hLys), ('Lys(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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Hyp, H, V or absent; Xaa3 is A, Db EE N Q G V, R K hK hR H I, L, M
or absent; Xaad4 is A, 1, L, 5, Hse, T, V, M or absent; XaaS is A S T,

Use, VY, V, I, L, or M Xaa6 is T, A S, Use, Y, V, I, L, XaaS is A~
V, I, L o edhekaad is L, T, S Use, V, I, or M Xa s Q K R
N W or 11R Xaal | is K, R Q N hK hR or H Xag}ﬁ&i"% ’&9f4é V, F, M

W or Y, Xaa 13 is A F, Y, NN Q S, Hse, orT,
Xaal 4i sA, D, E, G N K, Q K, H, hR, or I\/C' Xaal 5isA,D,E, F, L, S VY, 1,V, orM Xaal6i s
L,F,MV,Y,or I; aI%.ing 91‘ S, Hse, T, or V, Xaal 8 is K, MC, R hR,

u (Git), or ? J& g)?ﬁgﬂo’is F, L, S, Hse,V, J, T, or absent; Xaa20 is
R K hR hK Xl isQbsent ora:bﬁlﬁmeslétxadiﬁdnal &mito adds. Use, V, I, L, Q N or
bsent; Xaa22 is F, L, M V, Y, or |I; Xaa23 is P or Hyp; Xaa24 is P, Hyp,
R K, hR  h[00143r HMshoukdR2&mérsbeed tihf eddh eemYer of thel Markush@rou)f; oraXaa26 is N, Q D,
r E; Xaa27 i.s G or . A LS S, Hse, T, V,
T or hemiSagding essisanadhis bR OF 8 e da F el BRE S 0
L, Fbl or ;/smgﬂmn‘?(ala&ashﬁm?hmﬁ,éne‘ﬂmdlfbr&&um@as dn ezﬁfnpldyefmbd&hﬁdd n&ldﬂthglaﬁd ;1/ are
capabl e of creat.i nd an ende sel.ec resi dues having
si de chai ngeﬂ%ﬁ‘?sd’i‘i’ ‘gjreémg 8%@%‘9’1‘6’1’% @Q 8’(}%%){% S g hn
i ntranmol ecuAgy CIL|HD9LS@QEy§f¢§)haIﬂ?eaﬂi ﬁﬂ&tfohdﬁaeb. ﬁdsemamlﬂembmﬁ invadtioyl aci ds and
al kyl am ng V\(/Pnégﬁ orm 45 ?33@05260 PCT/ 1JS20 39686_ cyclic
| act ams; afRSF &é*m%@xeﬁg%m A AdES ong RO AN e d Al SR Smrity
condensed RdiGnothe emBedIfeSt viHore 018 BArglakyio ARMINE fithed d@hﬁ&pﬁfeﬂ@ﬁﬁﬂle or side

chai ns which may be connected to forman al kyl, _al kenyl, et her or
t hi oet her BOFEK FCEPKPLY CHERIHL Hery thep en B F*B%%lowaﬁwr&éfmﬁ@ %Héf”ng from

fl_bOtlit 1t Ooﬂﬁjﬂb&bdxgc&i@iﬁmgh @stsqmmnbﬁg Eedrtichs) ruemb@dm{mﬂﬁsmagizﬁons ntr grmljecrl ar
n mn n n nd. In
| hkage rmX\oco?dH?gly, Iﬂ?eucomlpo&ds OP& he?m region tj?pe I may ave ﬁl‘tﬁg{‘ del%tlons ee C-e °

terminal end. In certain embodiments, the amino acids of X1 are capable of forming an o

H
H,
a
(0]

helix turn.

[00146] Examples of an a helix region type I of the LHC peptides include, but are not
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) 7 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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certain enbodi nents, X and Y are independently selected from Ser, Asp, Qu,
Lys, On, or Cys. In certain enbodinents, X and Y are Cys and Cys. In other
enbodi mrents, X and Y are Ser and Ser. In still other enbodinents, X and Y

are Asp and {s,ffshapg and Asp.  [00159] In yet another ag(g}%%ﬂpwt) ept| des

for use in the invention conprise an amno acid sequence (IV)
Xaal Xaa2 Xaa3 Xaad4 XaaS Xaab Xaa? XaaB Xaa9 Xaal 0 Xaal Xaal 2 Xaal 3 Xaal 4
Xaal S Xaal 6 Xaal7 Xaal 8 Xaal 9 Xaa20 Xaa2| Xaa22 P Xaa24 T N Xaa27 G S
Xaa30 Xaa3l Xaa32 (SEQ | D NG 65 j.n Xaal, |Sg E, S T, or
absent : Xaa2( iLys@n) Fysgont2 7 AleaIé(S(fcifé ‘%‘ IZ?YS@PT))&”a%ge&tAg Xaad is A

L, T, or abseﬁLys(PP@a)%m %zAs@n“ fArﬁgrg)ISSnE(‘TAs ZS,SCWa\ﬁd(“.X TAdepsg1 K, or A
Xaa8 is A 'V, 2 M Xaa9|s XaalOis G H, or Xaal | is K R

Q or hArg: %@é“aﬁ el 18R7aCY: Xaal3 |s A F N Q S, or T: Xaald is A D,
E, G N K R Xaal 5 i 6 is L, or F
Xaal 7 is H, 80051'7] Orlnwﬂm@dmgenﬁ ﬂl?%“ hﬁ)&rrﬁcl"rﬂ(’f(t@ It“I)[C P?Rt?éFF MEFOPPisHEa19 i s

F, LS or aﬂi&@'ﬂégmn)ﬁ?&ap ArSo Iblix@egi6d t g@ﬁ@d’ﬁﬁ risesfbitionl oF al o, hBlix 1BgioRBRANt ;
Xaa22 is F, M Y; 46 WO 2%06), 2608 PCTI U S2065l 039686 Xaa24 is P

or R Xaa27 i enwn@r alvyhn analagend apogtionegf aie hejix rgion gfaace@t?@n o @lettquin gng - Xaa32
is F, P, or Yaald@03604 ndi r&&dn t?ﬁé(ﬂ hay cARRE Smmb 'Elgd@f?d?ﬁ @%_ﬁ)nfSfo hﬁlﬁﬁhﬁ 3 the

i nvention conprise an am no_ aci d sequence of fornula (V):, Xaa2 Xaa3
Xaa4 Xaa5 T Xda¥2:)Xdeld: ¥add Xekf1q 19 xhbdmylin ang geming a%é&ﬁ@“%&%ﬁ%‘ 1I:°’ ¥adb7 Xaal 8

Xaal9 Xaa20 Xeaz¥, 1Xamd2o br K888 fosttd 18, 19, 20, 21, 22, 23, 24, 25, 26, or 27 of sCT.
Alternatively or additionally, the above described a helix region of amylin and calcitonin
may further comprise the substitutions of one or more of ¢val), (9Leu), (Met), (wGly),
(**His), (**Thr), (*Thr), (PAsn), (*Phe), (°Tyr), (*Arg), (*Ala), (*Asp), (*Glu), (*Gn),
(“Thr), (*Gly), ("Leu), (*Ser), (°Glu), (Ala), (°Tyr), (°Asp), ("Ser), ("Phe), (*Arg),
("Aib), (*Arg), (*Om), (*hArg), (*Cit), (*hLys), ("*Lys(for)), ("*Lys(PEG5000)), (*Phe),
(*His), (! Asn), (*Met), (?Val), (*Phe), *Len), (**Pro), or any combination thereof. In
certain embodiments, the number of amino acids in the o helix region type II of the LHC
peptides is at least 10 amino acids. In other embodiments, the number of amino acids in the
o helix region type II of the LHC peptides is 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or
23. In other embodiments, the number of amino acids in the o helix region type II of the

LHC peptides is 24 or more.

[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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Xaa27 G S Xaa30 Xaa3l Xaa32, (SEQ ID NO 66) wherein Xaal is A C F, I, K
S, or absent; Xaa2 is C, D, or S; Xaa3 is AL Dor NN Xaa4d is A L or T,
XaaS is Aor S; Xaa7 isCorK;, Xaa&is Aor V; Xaa9 is Lor T; XaalOis G
H or Q Xaal 1is K R or hArg; Xaal 3 is A F, <Fbs/0 Xaal4d is A
D, E, G“QZ"QQ/"“E{F’S Xaal5is A E F, L, S orY; “%&?F%ﬂf“‘gﬁ?’“’ S, or V.
Xaa 18 is K, R, hArg u(Gt), orn (On; Xaal9is F L, or S; Xaa20is H
or Q@ Xaa2l is T or N, Xaa22 is F, L, MV, or Y, Xaa24 is P or R Xaa27
is T, or V; Xaa30 is. E, N, Xaa3l is A or T, and Xaa32 is F, P,
or Y. 47 WD 2006P6@§%@§mpéﬂﬂw§§®05/039686 [00161] In a general aspect, the
sequence of forrrqta@gdlls@]ﬁ@rmgv) or (V) further conprises 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12 nore nodi fications of substitutions, insertions,

del et i ons, elongéﬁﬁ%héfﬁﬁﬁﬁﬁﬂnderlvatlzatlons I'n certain enmbodi ments, the
sequence of forqg&qzﬁﬁ@gx@lﬁbyﬁmuﬂﬁﬁﬁ\o conprises a Val inserted bet ween
am no acids at positions . I'n other embodinents, the sequence of
formula (111), (IXﬂszéﬁT&W)Pf@@ﬁ%rl ses a Gn inserted between positions 22
and 23. In still }@lt@%se&@@d?ﬁg}ﬁ&t S“‘EF% %%_mﬁs_of formula (RD, (IV), or

n-T yr

(V) conprises a sequence of t ween positions 22 and 23. In yet
ot her enbq QME@I“ SAéai €k ﬁ_ﬂi_hiﬁ&ci@th%ﬁ\ﬂrﬁsﬂﬂoﬁg ot 4 Ldmbikdiiéh theRbof, Gs\é)noﬁxeﬁp“ Ses a

sequence of Leu- yr bet ween p05|t|ons 2 and 23. In
anot her g@ﬁ@élmeafsqf@@tmvepw angrisdiof fodbgeeadAsa sipgle Buiim It 18 ffher 90ntefnplﬁ)ted or (V)
may be at ghenNiehk Fggﬂﬁltyp%ﬁﬂna}} anﬁﬁ{ dodhdte tHRA BRI L B, fo‘ixh?ivé\'fs{s@r m nal

portion of forrmula (Il | V), (V) has an addéd OCtil l'ycihe. In other
enbodi mentsaven ﬂ@tmmeewﬁ%wapdlﬁeﬁhpﬁwdms splestitipRs, {Upartigns, qefeyipns, gnd/qr\/) has an
added

derivatizations of the compounds described herein. For example, in certain embodiments,
the o helix region type Il may have deletions at the C-terminal end 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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i socap. [00162] In yet another aspect, LHC peptides for use in the invention
conprise an amno acid sequence of fornmula (VI): Xaal Xaa2 Xaa3 Xaad4 Xaab
Xaa6 Xaa7 XaaS Xaa9 Xaal 0 Xaal | Xaal 2 Xaal 3 Xaal 4 Xaal 5 Xaal 6 Xaal 7 Xaal 8
Xaal9 Xaa2Q 5215 298222 P Xaa24 T N Xaa27 G S Xaa30 Xam3i/usteardRGbSEQ | D

NO 68) wherein Xaal is AL C D, F, K T, or absent; Xaa2 is A, C, D, S, or
absent; Xaa3 is A, D, N, or absent Xaa4 is A L, T, or absent; Xaa5 is A
or S Xaa6isASTorV Xaa7|sACor K; Xaa8|sALMorV

Xaa9 is L or glx%@gkgﬁéiecg‘mal—% d#{:n‘bgib ng%lof }&xe aﬁodééan%gg%ﬂﬁe‘i toé@ﬁ{lg is L, W

or Y; Xaal Xaald R; Xa IS
is A D E 1I4ASIL15P$1) 8o¥8 hAmy!XAA128i sFor L; Xaal 7is 11, Q Sor V; 48 WO

2006/ 052608 PCT/ US2005/039686 Xaal8 is K, or R Xaal9 is F, L, S, or
absent; Xad2®s5ik Cmain@mb@ﬁimms,éhﬁt(?-tenxa}amﬂ bfsfh@H¢ pewidendsmprises  Xaa22 i s

s Ao T ARgrgdinh @, 83300 51 So s tion fERNe bars Sl TR
sequence of oftwr mb(aﬂlmﬂts) the GFtetaginal ¢dlrog Hicd SEC pepHde® campiises Sningaci@p, from 10, 11,
12, or nor e

el ongati ons 5170&23??\)5/05 |0r21§ ?%Jr%ﬁ H‘%W\egcéﬁvpgﬂﬁg{é)%g)%% gﬁ?ArEg %Eﬁe sequence of
formula (I1Ilor cal@tovm anglofy arek the ¢ ki regiopis frems: calcdelimen calitetin pobet thohst24.

[00164] 1 yelisaPOUeE JRRRFANishbPBSR HESor a8 et ARNERY LON

conpri se an‘amn
addmonally, the above described a helix of amylin and calcitonin may further comprise the

substitutions of one or more of ("Tyr) hAmylin, (P Arg) hAmylin, (*Val) hAmylin, (*Thr)
hAmylin, *Glu) hAmylin, (°Lys) hAmylin, ¢°Phe) hAmylin, (**Ala) hAmylin, (*"Phe)
hAmylin, (3°Asn) sCT, (32Tyr) sCT, or any combination thereof.

[00152] In one embodiment, a C-terminal tail of the LHC peptides can be represented by
Xaa28 Xaa29 Xaa30 Xaa3! Xaa32 Xaa33 G Xaa35 Xaa36 Xaa37 Xaa38 (SEQ ID NO:61),
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, 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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aci d sequence conprising a) a loop region conprising fornula (11) Xaal;
wherein Xaal conprises an am no sequence of X Xaa2 Xaa3 Xaa4 XaaS Xaa6 Xaa7
Y (SEQ I D NO 69) wherein, Xaa2 is any am no acid or absent; Xaa3 is Ala,
Gy, Ser, sent Xaa4 is Asn, Ala, Asp, Ay or absent: Xaa5 is

Al a, Lee, “{?ﬁﬁ()%?a% Xaa6 is Ala, Ser, or Thr: and xBEVUPQOXPY6Seser  va |
Hse, (S)-2-am o-3- hydroxy- nmet hyl but anoi ¢ aci d (Ahb),

(2S, 3R) - 2- am no- 3hydr oxy- net hyI pent anoi ¢ acid (Ahp), d-Thr, Thr, or a
derivative_ thereof; X and Y are ami no acids capable of cr eat n%ﬁa bond and

are i ndepef¥dstll yExwniesobthe G-iemmiagléadl of 40 LHE agpaie el urt g ingtHimas
cheni cal | y@@ﬂ@?%ﬁugetﬂr ”m?zf M A, qzmg&m)qggb§m§mﬁ%@9¢ such as a

disulfide b am de bo I c lactam by an al kyl acid and

an al kyl ahﬁmlm anThp R@rB’f’ hinylén, 6rL3iSmee B‘@é@r@h@ﬂﬁb@ 30ﬁ§hémh@n3| ng and
£ 10 s SNl e 52150 iy 09 1 o

al kenyl , al' kyny oet'he formed connect | de
chai ns; 49 3@@@@@63@-&2@6&3’%&5@82@@37 03968%) 28 P2 sl anhel- B&SGBdnGﬂlet ype I

i |8 L T
Yoo b o Rl oy s0BRSs Hp o kR RARA RIVEHRRER ST T s
Lys, Arg, On62)hmBEVEINY (JRQYE NOr3).ys(for); Xaal5 is GI u or Phe; Xaal? is

Hs or Altb; Xaal 8 is Lys, Arg, On, hArg, Ct, hLys, Lys(foﬁ)g Lys( PEG 5000);
Xaa22 is Tiqm@ﬂ LEds mmgqntﬁmplwtp@thmomse thampnexiwo, r thigs setli gtiogpshi ses 1-4

Yaars xaaz8" Lol Spn B agichs Gl G R Rl s TRALSH R COAER P
NO: 71), whénilef fheXeve2i®on as desprbed Ty the preceditinarpgraphsxalde C-exnigd fail dbths, or absent ;
Xaa30 is S?.g[géf P@de@é{& fui:ﬁér &%ﬁ&g;mﬁ@ﬁgﬂs ot %qéﬂ_ al §9&E 'ZI{ fhe $8232 s Asn or

absent ; ent Xaa
terminal end. Such modifications include the addition of compounds such as Lys,upto4

Lys, L~ Octylglycine, 4ABU (4-Aminobutyric acid}, 9Anc (9-Amiononanoic acid), and/or
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
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Xaa36 is Asn, Lys, or Qy; Xaa37 is Thr, Phe, or Ala; Xaa38 is Tyr, Phe,
Pro, or absent; with the proviso that when the |oop region is froma
calcitonin or calcitonin analog and the a helix region is a calcitonin
or cal cit oW®20ame3260, the | ast position of the Cterni ﬁgT"théqOP’O:I"gmnot Pro,
Hyp, Hse or derivatives of Else. [00165] In yet another aspect, LHC peptides
for use in the invention conprise an anino acid sequence conprising a) a

| oop region conprising Xaal; a) a |loop region conprising the fornula (11)
Xaal ; wher ei KaaZa&laa2s0{ap21 B3 8 Xna2X4a80 X564 Xend2q S IX NG e weath Xaad XaaS

Xaab Xaa7 Y (S rei 2,1 ] Ld,or absent; Xaa3
is Ala, 4y, S%A%?& ’Z’%&i\gﬁt&ﬁ%ﬁiﬁré%ﬁbﬁnﬁ@%@y or absent;

XaaS is Al a, LeWyp,H\rv ocbseber; 50 WO 2006/ 052608 PCT/ US2005/ 039686 Xaab is
Al a, Set, Thr 7. Ahb, Ahp, d-Thr, Thr, or a
derivative tﬁ@gé%ﬁﬁg&’ﬁﬁg G \27@1@}‘?%%@&%\{33%&@%?‘&’ of creating a bond and
are i ndependEmIIyAsleL,({guﬁaT VI BS bitibes:t:havi ng si de chains which can be

chemcally b nded to.e form an intranol ecal ar |inkage such as a
di sul fi de” boftth> St é:u'ﬁ%@? B’o SL£ "rg‘@’cl ic lactam forned by an al kyl acid and

an al kyl am n@aslgm Blskyke, IMVMELOSr MM ne bridge forned by condensi ng and
reduci ng an al ky al deh;i: es or al kyl halides and al kyl am nes; and an al kyl,
al kenyl , al k%‘; ISAeY*H“ of" ¥hi oet her bond f or nmed by connection of side

chains; b) ar.®ibElT %, HegvoneiMpe |1 conprising the sequence XI Xaa8 Xaa9
Xaal0 R Xaal 2 Xaal3 Xaal 4 Xaal 5 Xaal 6 Xaal 7 Xaal8 Xaal 9 Xaa20 Xaa2l Xaa22 P
Xaa24 TNT Xi X3 Gith Qs Ra): Whef#Rn Xaa8 is Ala or Val; Xaa9 is Thr, Met
or Lou; Xaakgam%@mQﬁmﬂﬂ,ng Xaal 2 is Lou, or Thr; Xaal3 is A a, Thr,
Asn, Phe Tyr, Thr Xaal4 is Asn, Arg, Ala, Asp, Gu, Gn, Thr, or
dy; Xaal5s ?{éal?’h‘ét IL'\érF’MSXY % u, Ala, Asp, or Tyr; Xaal6 is Lou or Asp;

Xaal 7 is Val xa4iz$s A JEK:, NPOSS, HRE, o@Tb Xaal 8 is Hs, Arg, Lys, On hArg, Ct,
hLys, Lys(for), or Lys(PEG000): A
Xaaldis A, E G,N,K, Q, R, H, bR, or bK;
Xaal5isA,D,E,F,L,S,Y,L,V,orM;
Xaal6is,F,M,V,Y,orL;
Xaal7isH,Q,N, S,Hse, T, 01 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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Xaal 9 is Lou, Sex or Phe; Xaa20is Gn or H's; Xaa2l is Thr or Asn; Xaa22
is Tyr, Val, Phe, Lou or Met; Xaa24 is Arg or Pro; and Xl is absent or
conprises 1-4 additional amno acids; and c) a Ctermnal tail conprising

t he sequigbgz , ‘\%ﬁ’ Xaa29 Xaa30 Xaa3l Xaa32 Xaa33 G Xaa3b Xaa36 Xaa37 Xaa38
(SEQ I D NOI XW &rein Xaa28 is Lys, Tyr, or absent: PSHUDYOIEIEE: pro or
absent; Xaa30 is Ser, Pro, Arg, or absent; Xaa3l is 11r, or absent 51 WO
2006/ 052608 PCT1US2005/ 039686 Xaa32 is Asn, or absent; Xaa33 is Val, Thr,

or absent; Xaa35 is Ser, or Gn Xaa36 is Asn, Lys, or Qy; Xaa37 is Thr,
Phe, or Al @eliodagies; pikytmjdehydpper allol palides a@t&ﬂ@f}mmeﬁ obich@]ay cpndsnseri indinot her

%@% wtgft@ Cgcg%&EdLaﬁg%J@Pg#ﬁﬁm@om?fg ggjﬁgﬁk&o&h dHBGk WHRH mal FEQuh RO 75)

KCNTATCVL CRESOR Ry QTP Nikeareher (SERether i@l 7)kyl chains may include lower

L ——

KCNTAT CVL GRr8gi¢tcuRL e BPadESNIisTide( S, iDinNGEnE) alkyl and alkene bond. In

ACNTATOVL ot SLE PR S RO KT AR 1R 0 Ser A, G, Lys, O or

KCNAAT CVL GRisSGEtckirtn @YRRTBIGINIGY Y ¢SE 410 (Y& BBjther embodiments, X and Y

méﬁgt %%“{%%Wm% afl%Y o] lgsgand Lys or Lys and Asp.
IC%KIX g'FI)'rCS/{ M %W W@% QBQSN@% @vgﬁog @)mpnse an amino

CSNLATCVL GridseiriehiRl oDiforamE IVBSKaa X{aZE@a] Kadl{88 Kaab Xaa7 Xaa8 Xaa9 Xaall

Racy %@%ﬂ%@%@%ﬂgﬂ%a@%p ekl %%9 X2a20 Xaa21 Xaa22 P

KCNTAT CVL GRaSQEIN-HRLQT GHRANBESETR Xq(aSEQBUIINGD $5) wherein
?ﬁLSTWL%@?%I—&M@T% SEQ I D NO: 92)
c-(Agy) S V) L NTGSNTY
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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(SEQ | D NG 92) Ac- K( Agy) NTAT( Agy) VLGRLSQELHRLQTYPR | NTGSNTY (SEQ A) NO 93)
| socapr oyl - STAVL( Ai b) RLSQELRLQTYPRTNTGSGTP ( SEQ | DNO: 94)
| socapr oyl - STAVLJ K( For )] LSQELH[ K( For )] LQTYPRTNTGSGTP (SEQ | D NO 95)
| socapr oyl - SYRRIAFIY] K( For ) ] LSQEL( Ai b) [ K( For ) ] LQTYPRTNT GENDE2006 8B4 D
NO 96) | socapr oyl - STAVL( Ai b) [ K( For)] LSQEL( Ai b) [ K(For)] LQTYPRTNVGSNTY ( SEQ
| D NO 97) KCONTATCLLQQLQKLLQKLKQYPRTNTGSNTY ( SEQ | D NO 98)
KCNTASCVLGRLSQELHRLQTYPRTNTGSNTY ( SEQ | D NO 99)
KCNTAVCVL GRL SetHREQ@¥PRTNTGSNTY  ( SEQ DNO. 100)
KCNTATCVLGRLg%L{i éﬁ[ NTGSNTY ( SEQ | DNO: 101)
KCNTATCVL GK( PBRF LSAEE MF C( For ) LQTYPRTNTGSNTY  ( SEQ | D NO 102)
KCNTA( d- Thp CtERLSEEEHRLEGRYPRTNTGSNTY  ( SEQ | DNO 103)
KCNTA( dAh) C\/LG?LSQELHRLQ‘FYPRTI\FFGSI\FFY (SEQ | D NO: 104)
Ac- ACNTATCVL RESEAHR(PEES000) LQTYPRTNTGSNTY  ( SEQ | D NO: 105)
KCNTATCVL GRL Sk i kR @FQTYPRTNTGSNTY ( SEQ | DNO 106)
KCNTATCVLGRLSQELFI RLQTLLQTYPRTNTGSNTY  ( SEQ | DI NTQ: 107)
KCNTATCVL KL $6alet KL Qf ydP Bk EaiNde LI-f@EEe@mhm ul:Qﬁz)the invention comprise an amino
KG\ITSTC\/LG?LEQELbHiI;LQT PRTNTGSNTé ( SEQ g
KCNTATCATQRL E?@E@f @T\Xaa Wqﬁ:ﬁ%ﬂﬁ T Xaa7 Xaa8 Xaa9 Xaal0
KCNTAT CAT QRL St HRIKGITSREE VGRS I&aa(ﬁﬁ&'& NG 1D14a20 Xaa21 Xaa22 P Xaa24 TN
KCI\ITSTCATQ?LANELVRL%ERTNVGSI\I'I'Y SEQ | D NO 112)
KCNTA( Hse) CVIZaREEES F B R RINAEsNPR I Np6) wheatio, 113)
KCNTA( Ahb) C\/L)@ﬂ.@(]gldﬁ YORTMEGINTY  ( SEQ | DNO. 114)
KCNTA( Ahp) CVLGRLSOELHRLQTYPRTNTGSNTY (' SEQ | DNO: 115)
KCNTAT ( OPO3H2faa¥/is IPS@HRLQTYPRTI\I‘I’GSI\I‘I’Y (SEQ | D NO: 116)
KCNTATCVLG O, $EL K QR-LQTYPRTNTGSNTY  (SEQ I D NO 117)
| CCNTATCVLGE G t)LsQELH G t) LQTYPRTNTGSNTY 52 WO 2006/ 052608
PCT1US2005103%888 A.ISEX: | D NO  118)
KCONTATCVLG( hogiK)LSQELH honoK) LQTYPRTNTGSNTY (SEQ | DNO: 119)
L- Cctyl gl yci neKCI\ITATCVLG?LSQELHRLQTYPRTI\I‘I’GSI\I‘I’Y (SEQ I DNO 120)
N- 3, 6- di oxaockaanyG oBNTATCVLGRLSQELHRLQTVPRTNTGSNTY  (SEQ | D NG 121)
KCJ\JTATCNLG?YB%F@&Q PRTNTGSN | Y (SEQ I D NG 122)
DSNLSTI CVLGRL PRTNTGSNTY (SEQ ID NO 123)
KDNTATKVL GRL SGED L @IYPRTNTGSNTY  ( SEQ DNO: 124)
CNTATCVLGRLS %@Qﬁv NrGSNTY (SEQ | D NG 125)
KONTATCVL GRLSCE ' GSNTY(9Ane) (SEQ I D NG 126)
' KCI\ITATCVLGQLS@U—IRII@RYWGSI\I‘I’Y( L-octyl gl ycine) (SEQ DNO 127)
N-i socapr oyl - T CWL- HRLQTYPRTNTGSNTY ( SEQ | DNO 128)
KCNTATCVLG ho%n‘b%@&Lﬁgﬁjﬁ) LQTYPRTNTGSNTY

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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(SEQ | DNO 129) FCNTATCVLGRLSQELHRLQTYPRTNTGSNTY ( SEQ DNO: 130)
KCNTATCVLGRLSQELH( Ci t ) LQTYPRTNTGSNTY  ( SEQ ) NO: 131)
KCNTATCVLGRLSQELH( Om) LQTYPRTNTGSNTY  (SEQ I D NO  132)

| CNTATCVLGRLS L HRLQTYPRTNTGSNTY ( SEQ | DNO. 133)

1- Oct yl gl Y& HEYERARTCVL GRLSQELHRLQTYPRTNTGSNTY  ( SEQ | BREUB2MS/039686
| socapr oyl - CI\FI'ATCVLGQLSQELHRLQTYPRTI\FI'GSI\FI'Y ( SEQ | DNO: 135)
KCNTATCVLG( Gi t ) LSQELHRLQTYPRTNTGSNTY ( SEQ | D NO 136)

K. CNTATCVLGRLSQELHRLQTYPRTNTGSNTY( 4ABU) ( SEQ | D NO 137)

| socapr oyl {KRONTATIEV seRir8@etcHRIbeFRRTNTENTNE AABOV), C(ISEQIMQIBB‘}SGS

T ST BRI i

KCNTATCVL GRiSIRS!, ki fivisRnl tGBNTAliza{ BEQnDN@ i dthodiments, the sequence of

ﬁ%ﬁ$%H E‘iﬁ%@gﬁgﬁm @ \é a \%%E%I{e%'&%cﬁ%mino acids at positions 22 and

CNTATCVL GR2BCQRlotHet GIDsRRENEGEARquSES fDulQI4d)), or (V) comprises a Gln

ﬁ%ﬁ$g:: gg{:%% FI R%% M@F \i? gtg%r":f%l WT%I%? hhe sequence of formula

ACDTATCVL GRISQE)HRICOTCORETIMNE GSbi¥hce (BER-THD TMChetwtdh positions 22 and 23, In yet

KCDT ATOVTHAP RSBy aR RN B QI Nt gmorses  sequence of Leu-

KCNTAT CVL GRIATDATHRSEOPRINBEENTWeen (&Hnt 22 M 285 0 another general aspect, the

SONT AT OV CHOABELTARY ST YRR eNBy o (382 PES H3ine ed.  ortain

KCNTATCVL CRln&QrhdriR] G MRETENTABETY of {0, (SR )or (V) has an added octylglycine.

VI T = N TR o —

SCNTATCVLGRb&RELHRLQTYPRTNTGSNTY  ( SEQ | DNO: 156)
KCNTATCVLGRLTEFLHRLQTYPRTNTGSNTY (SEQ I D NO 157)
KCNTAT CVL GRIOAEI L Hly@lTBRENE ST Y C fefildds fdDulOn fim8hvention comprise an amino

?%ﬁ¥g::% DYL Hm%m%l X\gé@%ﬂ %zg)%za% Xaa7 Xaa8 Xaa9 XaalQ

KCNTATCVL %A@W?myxaaasa@umm XGd1p Xaa20 Xaa2l Xaa22 P

N AT A T s X SE B peren

K COTATOVL CHt St Fh, T YDRTNICENTY . (SEQ 1'D No» 165)
KWATWLG%‘?D%F&%% PRARRATESNTY  ( SEQ | DNO: 166)
KCI\FI'ATCVLCRIaMAA | DRUGEXRBENTGSNTY  (SEQ I D NO 167)

TOTATL S R B E o absents, Y

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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(SEQ D NO 168) CSNLSTCATQRLANELVRLQTYPRTNVGSNTY (SEQ I D NG 169)

KCNTATCATQRLANELVRLQTYPRTNVGSNTY (SEQ | D NO 170)

CSNLSTCVLGRLSQELHRLQTYPRTNTGSNTY (SEQ I D NO 171)

KCNTAT CVL GRY 58k AiB3kgT YPRTNTGSNTY 53 WO 2006/ 052608 PCTIpdSRB0mA0386386

[00167] In still another aspect, LHC peptides for use in the invention

i nclude biologically active fragnments of SEQ ID NOS: 75 to 171. Biologically

active fragnments may conprise deletions of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

© 11, 12, 13, ~Qr pore amno acids. In certain enbodi ments, the am no
acid sequenc%galgissl’s%beD NGCs: 75 to 171 conprise at least 1, 2, 3, 4, 5, 6,

7, 8, 9, 10 Bralfuw® LoBdirfbsentt i ons such as substitutions, insertions,

del etions, a L. I i.zations. In other enbodinents, the am no acid

sequences ofﬁggé%lﬁ%qﬁ&}ég%s‘fgn% 171 have no nore than 1, 2, 3, 4, 5, 6, 7, 8§,

9, or 10 nodiKfd2d¢at@Onsersuely as substitutions, insertions, deletions, and/or

derivati zati%nasn.l}? sti%_l anot her aspect of the invention, conpounds of the

i nvention i ncfiad ’r]i‘o%re ’havi ng at | east 75, 80, 85, 90, 95, or 97 % am no

aci d sequencHad2dés® iR, to any of SEQ ID NCS: 75 to 171. Percent identity is

determned b n .S with the AlignX(r) nodule in'Vector NTIQ

(I'nvi trogen;*@?l@té@@). t is intended that each percent identity

descri bed, oKaa3efick,ehaeN;t o bi ol ogically active fragments or nodifications

be applied t ¢ch, SEQ I D NO individually. For exanple, each enbodi nent .

descri bed, f%ﬁ%ﬁéﬁggg‘?ﬂ ification, or %identity is applicable to SEQ ID

NO 75, 76, 7Xaa328sF¥dorabic@it., or to any group of SEQ ID NGs. [00168] In

general, anylin agonists or amylin agoni st anal ogs are recogni zed as

referring tHOtex)pomndsnatdliagiact, thy sediignee bf figrnaila (Vipuries toyprisad ERA&#) H)g or

bi nding with 0 r receptars,. mmgs.apn action of lin., .

Accor di ngl y, ScloRgohhdl o e PRYEGRPEYP ARSI asertns, JeEHE I PEHoR | east
one bi ol ogi cald/eiiédatizatibnsC &l ekthia BmbodiRen, the,seduchie of fofmaln G, @ID)j (Vabt on  of

the three herelin disclosed or bi.nd,)t40 at | east one of the receptors of
anyl i n, cal ctt'ORTHSE % LPeiPefsel y, anmylin antagonists by directly or

acti on of  anJ PRk ° o fpgiaaeet BHE mspidst RiRg» Do anewon RoPURe  SHICe & hat
af fect ghr el kdid bequabsconfpdid®9] Anylin antagoni sts contenplated in the use of
the invention include AC66, . (sCI[ 8- EQ.| 1 172) and derivatives such
e ACTET ( A DRSS S ek o R g X deat e R o pies SRomaito psvlp o

peptide fragsEXKash Xs330BnXeH Xdab XadTy (SEY 8D Mpesy) asereid, sel ective anylin
receptor ant agoni}%t‘ over CGRP ecaggt ors. Ot her useful antagonists include
ant agoni sts descriéd 3Hapngacibgt itiNes. 5, 625, 032 and 5, 580, 953, which are

i ncor porat ed her ex4a3hyAlesfigr RACEY oSaEntaANt agoni st conpounds i ncl ude those
conprising for a (VvVl): .

X-R -Thr-d n- R2- L "ffégﬁ‘é&nﬁéﬁﬁ?ﬂ Bherebtettar g- Leu- G n- Thr- Tyr - Pro-

Ar g- Thr - Asn- Val - Giaas RAAIASTRu, MTHr-oF8er; NH2 (SEQ | D NGO 174) wherein Rl is Ala or

a bond; .
Kaab i1s 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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54 WD 2006/ 052608 PCT1U$20051039686 R2 is Arg, G n, Lys, Asn or Lou; R3is
Gn, Qu, WM, Asp or Phe; R4 is Ala or Ser; and X is hydrogen or an acetyl
group. [00170] Anylin antagonists nay be acetylated or non-acetylated at the
N-term nugfdamd_ include acid as well as amde fornms of the nolecule.

Exanpl es OfC 4M/1%ant agoni sts i nclude, but are not | PREAUSHOFB8cet yl - Al a
Thu Grt Arg Lou Ala Asn Qu Lou Val Asg Lou Gn Thr Tyr Pro Arg Thr Asn
Val Ay Ser Asn Thr Tyr (SEQ ID NO 175), Ala Thr GInAn Lou Ala Asn G n
Len Val Arg Len A n Thr Tyr Pro Arg Thr Mnh Val @y Ser Asn Thr Tyr (SEQ ID
NO 176), Biaa dlistix Ggionltype | beupriting tikseq@nee Xl Didal®KgallldnS QiXpalhl Tyr Pro

Arg Thr As I T a Thr A n Arg Lou Al a
Asti  dn 8%%{%\¥§§%§%i%%§%#3%uy$y#§gg§ C%ﬂ}%?ﬁrgpv&g@n\/al Gy Ser Asn Thr
Tyr (SEQ I D NGBk GlpbAihr G n Len Leu Ala Asn Qu Lei Val Arg Leu Gn

Thr Tyr Pro Arg,Thr. .Asn _V so. Thr. Jyr (SEQ ID NO 179), Ala Thu
Gn Gn Leu A ‘f&g}‘ﬂ’éﬁg’g\%?dn’%@ég’%i{’Bﬁ%e%“@sﬁ@ hr Tyr Pro Arg T hr Asn Val

Gy Ser Asn ThrXahy$is@GBEQ@HWE) NO. 180). [00171] Methods of testing conpounds

for anmylin actiyi Y€ # Wwn in the art. Exenplary screening nmethods and
assays for test}raﬁ‘gj ﬁi{ﬁ?’f %goni sts or antagonists are described in the
Exanpl es, part iXd4al &is|Lys, Bxg Qah,ehAde, IGET, LS, Lyafiel),iLys(BES.5061 ent Nos. 5, 264, 372
and 5, 686, 411, %\a/tr;'gfh&are i ncorporated herein by reference. [00172] Activity
as anylin agoni S*%nal ogs can be confirmed and quantified by
perform ng varixdi34 Borgertotgndssays, including the nucl eus accunbens

receptor bindi . assay, -follo .the sol eus myscle assay, a gastric

enpt yi ng assay,r}g]olrsg‘fsﬁsﬁn%ﬁﬁo%s?sivﬁ?gw?%mnla I&Oeacﬁé’pag’gal cem a or reduce

Compet 111 0 ASeay. Lhat. GiAress (he abi Lty of - conpounds to bind © oo @
iti il u i

speci fi cal RV%S?M%Q%SE%gW%ﬁﬁ?T@Fé%? ors, is described in U.S. Pat.

Nos. 5,264, 372 ands 168G y4bddabsédte di scl osures of which are incorporated

herein by referepce., A preferred source of the nmenbrane preparations used
in the assay i?g"la %‘Sl§&’:\§ﬁ%’°“fagf'e§br ain which conprises nenbranes fromthe

nucl eus accunbenm3@RGes vFol ALNEH dbgent;r €gi ons. Conpounds bei ng assayed conpete
for binding to these receptor preparations with 1251 Bolton Hunter rat

anyl i n. Conpet i*33hisdlkPe®senkher ei n t he anount bound (B) is plotted as a
function of thexdaomisfsnbhds@ncentration of |igand, are analyzed by conputer
usi ng anal yses by nonlinear regression to a 4-paraneter |ogistic equation

(I NPLOT  pr ogr a3 GsashPhe os¢thar e, San Diego, Calif.) or the ALLFIT
program of Deleghsefs s8f, Gnod WO 2006/ 052608 PCT/ US2005/ 039686 (ALLFIT,
Version 2.7 (N H, Bethesda, Ml. 20892)). Minson and Rodbard (1980) Anat.

Bi ochei n. 107: 2%33@3g\sn, 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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[ 00174] Assays of biological activity of anyl in agonists/analogs in the

sol eus nmuscle may be perfornmed using previously descri bed nethods (Lei ghton
et al. (19838) Nature 335:632-635; Cooper et al. (1988) Proc. Nail. Acad.
Sci. USA 85Y97889%%8%), in which anylin agonist activi RETABIBESESessed by
measuring the inhibition of insulin-stinulated glycogen synthesis. In
brief, an exenplary nethod includes soleus nuscle strips prepared from 12-h
fasted male Wstar rats. The tendons of the nuscles are |igated before
attachnent to st3paflieds, Serew(Thelapps. Muscle strips are pre-incubated in

Erl ennmeyer fl ask akni 5 - Ri r. hi-ca buffer, 7mM

N- 2- hydr oxyet hyl -iﬁ%ﬁg‘rg‘ghg%’e?% 1%625@’ ﬁgérgpghd?ﬁ ’g(%iacdggga%?%gﬁgg 4, and 5.5 nrM
pyruvat e. Fl asksXané Ysesdngdo amds cgabbed creatngtaiboudarsiaye midpbnd@@thysmaict®D?2 i n t he
ratio 19:1 (v/v), After . =1 AC ipon qf : ' hi tumfor 30 mn
at 37Cin an os cfer“’ﬁ% S%ﬁ‘é&%\%‘t}ee@g%g%ﬁfz ﬁ)f Eﬁ‘g’eﬁgés{q ??%@soso%%dﬁéseaﬁr 8tﬂ?rﬁ &r’ gorllgl ferred to
simlar vials coatiairmhelepulad Britapeaich aeddisuifidedond ph apide buat; e pyolic tdotaadded [ U-

14C] gl ucose. (0051 'y/ama} K ch ira%ula.' X 10(;) IU/_ ~)am.l;l'ho%._»fnjna kdc, e eal ed and
re-gassed for an Pht v Al 4R IHOG AL USATON. & Ay RS AAT6E t he

i ncubat i on peri obly coiti&Bing Sndureducidglaa tikerhldehgdes apalkl] halideozeiulliytnndinegui d N2. The
concentration of lactate in the incubation di can be det.enni ned

spect r ophot onet r F"é‘?ﬁnﬁﬁ‘ygﬁf&eﬁﬁw@#@é g W%&”B‘gggfﬁfxgw ‘foﬂmcé?ﬂy{yﬁ &n

measur ed. Anyl i nctafiispgoni st activity is assessed by neasuring the resunption
of insulin-stinulated gl en _synthesis i e e vl rat
amylin and & aré?qy?llhﬁeg“ﬁﬁ?é%gﬂ?‘gﬁgs}{]ﬁms?@]en?\?&#g@%g %@?l}lﬁ(ﬁég %ﬁ date of
gastric enpt¥aangXa e XdSCla5ERadl B Xal X LXGNEH2¢ Xaa200RKep2e T Mfr X1I(BE@ phenol
red met hod, g\@%&%s rats receive by gavage an acoloric gel containing

met hyl cel | “®"bhenol red indicator. Twenty minutes after gavage,
ani mal s are anesKhstik Acbrvai;ng hal ot hane, the stomach exposed and cl anped at
the pyloric and_l gwer, e hageal sphincters, renoved and opened into an

al kal i ne sol uti oﬁf“a%éf g%@ﬁpmggﬂ’t ent may be derived fromthe intensity of the
phenol red in thgaabkeGinh@lysaisyt i on, nmeasured by absorbance at a wavel ength
of 560 iim In a trit.%\gt ed 1%I{_‘ucose met hod, conscious rats are gavaged with
tritiated gl ucos&®Id W% e rats are gently restrained by the tail, the
tip of which is g@gtﬁh@hgmgAy@pﬂegTﬁ SIOCRITAE . _Tri ti um in j[he pl asma
separated fromtail blood is_collected at varjous tinmepoints and detected
in a beta count eraHdssn, AxnAduAd A ShdPher B admi ni st ered about one

m nute before gaxags.is B, W, 880610RREAG, RAKLE17S2005/ 039686 [00176] Anylin
agoni st and ant a%(gnl st_conpounds may exhi bit activity in the receptor

bi ndi ng assay on HE iHIH ASP: | ess than about | to 5 nM preferably | ess
than about | nM xag7 0seaRl *Fahalk Kid;ess than about 50 pM In the sol eus
nmuscl e assay, anylin agonist_ conmpounds may show EC50 val ues on the order of
| ess than about X2#1§ i8Bispduer byroPas hAtenCitihys, dg5Euk ordpstiRE89Way, arnylin
antagoni sts nmay howid Capsyakpgs on the order of less than about 1 to 2
mcronolar. In the gastric_enptying assays, preferred agoni st conpounds show
ED50 val ues on t K8a%9ritEh asfli ess t han 100 gg/rat. Antagoni st conpounds woul d

show no Xaa21 is Thr or Asn;
Xaa22 is Tyr, Val, Phe, Leu or Met;
Xaa24 is Arg or Pro; and
. X1 is 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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effect or the opposite effect in the gastric enptying assay. [00177] In one
exenpl ary nethod of nmaking the conpounds, conpounds of the invention naybe
prepared using standard. solid-phase peptide synthesis techni ques and
preferably an automated or sem aut omat ed peptide synth < cally,

usi ng suc% O DU¥RA%ues, an a - N-carbanoyl protected am@%@@?dﬂﬂ&( an am no
acid attached to the grow ng peptide chain on a resin are coupled at room
tenperature in an inert solvent such as dinrethylformm de,

N-net hyl pyrrolidinone or methylene chloride in the presence of coupling
agents such as dPEPdS BHeRYAEHSbodi i mi de and | - hydr oxybenzotriazole in the
presence of a bxag3suoh, &%, fiabsapropyl et hyl am ne. The a- N-car banmoyl
protecting group is removed fromthe resul ting peptide-resin using a
reagent such asXe#35fi$ $5r@d&detic acid or piperidine, and the coupling
reaction repeat gqag\gllg}qsg’h?s ep@;y desired N-protected amno acid to be added
to the peptide chain. Suitab N-protecting groups are well known in the
art, wth t- buP@ﬁ%@B@H%%Al@t Boc) and fl uorenyl met hoxycarbonyl (Fnoc)

bei ng preferredy,harer Plg Bel otBihods of synthesizing or expressing anylin
and anylin agoni sts an plrifying themare known to the skilled artisan.
[00178] AntlPOlBE s ile stilbapeibesaspest, Ll epepiides g upy iadherinventigeinelindsn al so i ncl ude

exendi n pepkrdfH NOSS)TORENTAREV LSRG HREGTY SliNTAIREY Ve exendi n peptide
hor nones  ar@pg PN 76N RICNTAGEVBEGERL: ARt eRNeeptige anal ogs and

derivati vegsg Kairm nmmem%;,m@amogﬁggs and derivatives are
descri bed heE@DINOh®WE RENTATCYHGRISDEDERL@TYRRINMESNTat any known exendi n
pepti des tHEEQBXKHONIt [KONTANEVLERLSQBLHRLATIGWANVAGSNIE art may be used in
conj unct i or(SER ENNORE KC2EAACVIARIANRLERLQ TExendi n peptides include
exendi n- 3 ((PFFQISER:8Rsp A ATﬁVLGﬁk@EﬁHRL% Gﬁ@'g_Ser Lys Gn Met Gu Gu

dut Ala Va(ﬁE(A Qé%? PI¥§ CHLGRYS y Ay Pro Ser Ser Ay
Ala Pro Prd . (i?}

(Hs Ay Au Ay Thr Phe
Thr SerAsS Sb@é,gLeu Phe Ile Qu Tip
Len Lys As R (SEQ ID NO 182)).
57 WO 2006/ WsRrendi n peptide anal og or

derivative M‘Nb@S)t h@SQLgAgQgﬁ ‘‘‘‘ WPRQ-R@GQWI on with the present

i nvention. g i ptetcyyofeli .LQTWNI@%N@?&' ogs and derivatives
have at Iea(sltgqgmeolg rnmmiTAagVL@uspE@,ﬁRannggwdl n peptide. In certain
enbodi nent qsﬁmmNex@ndlmApememMQMRmm’ms of a receptor which a
nati ve exen@E@D PePL) decisgdian(seydiGBpeQEIHRIAJIVPRINTGENTY. Exendin
conpounds i (BEQ IEOEXe n ek (PEPNTAA R WabRIGQELHRWNT CAR IDHESETY mor e natural |y
occurring dFEQB HePYsiserpmoxSIAY hAIbRLSQEL TWTGﬁﬁTﬁ anot her ami no

aci d(s). ASSKQBWNOPH kerarraylSTAYLGIK G S@ERHE Y e am dated or
may be in t@EQ IEJI 9@ |k Iﬁé rﬁ %] 5& OI)} aI og can

have one or ] ) ,
addi tions c( o g exend| n. Thus

exendi n ana( ﬁ)ﬁé@g)ha‘f&:bﬁ{lv@%ﬂﬁr, 1 %ﬁi‘ﬁ@r has one or nore

(SEQ IDNO:100) KCNTATCVLGRLSQELHRYPRINTGSNTY

(SEQ IDNO:101) KCNTATCVLGK(For)LSQELHK (For)LQTYPRTNTGSNTY
(SEQ IDNO:102) KCNTA(d-Thr)CVLGRLSQELHRLQTYPRTNTGSNTY

(SEQ IDNO:103) KCNTA(JALCVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:104)  Ac-ACNTATCVLGRLSQELHE(PEGS000)LQTYPRINTGSNTY
(SEQ IDNO:105) KCNTATCVLGRLSQELHRLQTLQTYPRINTGSNTY

(SEQ ID NO:106) KCNTATCVLGRLSQELHRLQTLLQTYPRTNTGSNTY
(SEQIDNO:107) KCNTATCVLGKLSQELHKLQTYPRINTGSNTY

(SEQ IDN(O:108) KCNTSTCVLGRLSQELHRLQTYPRINTGSNTY
(SEQIDNO:109) KCNTATCATQRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:110) KCNTATCATQRLSQELHRLQTYPRTNVGSNTY
(SEQIDNO:111) KCNTSTCATQRLANELVRLQTYPRTNVGSNTY
(SEQIDNO:112) KCNTA(Hse)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:113) KCNTA(ARL)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:114) KCNTA(Ahp)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:115) KCNTAT{OPOsH,)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQ IDNO:116) KCNTATCVLG(Om)LSQELH(Om)LQTYPRTNTGSNTY
(SEQIDNO:117) KCNTATCVLG(CiH)LSQELH(CiH)LQTYPRINTGSNTY

PR
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am no acid substitution

S,

additions or deletions as conpared with a

naturally occurring exendin, for exanple, exendin-4. In one enbodi nent, an
exendi n anal og has an am no acid sequence that has abo ! 25 or
| ess, 20 oWQ ¥WE&052408 or | ess, 10 or less, 5 or |ess, gbfﬁgzeﬁ lﬂ"”%%or | ess,
2 or less, or | or less substitutions, additions, or deletlons as conpared
to a naturally occurring exendin, such as exendin-4 [00181] Exenplary
exendi n conpounds i ncl ude agoni st anal ogs of exendin-4, including, but are
not |imited {BQMDNEHS) RERAKREfionoR)LSRELH (G K@Qﬂ"’@?ﬁﬁﬁ‘@he Thr Ser Asp
Leu Ser Lys(S@QiDIZ‘@n”@ uL-Ertylelpripe KANTAYGV LR IgpQE HRFQ"EYIT WT@SNTﬁhe Len Lys Asn
Ay dy Pro YR A thCW‘?T SR QP RTEEYSNTY

5Al a, 14Leu, 2 = = s ; hr Ser Asp Len Ser Lys
Gn LeaGIu )%1 : orEU Lys Asn Gy Ay Pro
Ser Ser Ay .

l4Leu, 22A a, %@% 2 I@IgéA 3 p gKm)Ser Asp Lett Ser
Lys G n Len @ghm 0412 Ug AU BA NI GRESQ TPRIEN fg? Asn Gy Gy
Pro Ser Ser (@ry)bho: PP RiBcapiByiok PeIATC! @gﬁi@m@&@ﬁm exerrpl ary
exendi n anal ¢grs) DN 128, KOWTA BV Gi@knoR JLBQE B horb )L ERPRANTEINT - 30) (Hs Gy
Gu Ay Thr KB DNO:Qey FENTATEWLERLS TYMEINT@SNTE u G n Ala Val Arg Lea

Plre He G u THQIDOW:130s KENTAYGVIGRYSOBEQCHDONCPRBEGSNTEXendi n- 4 (1- 28)
am de (H s GSEQDPINGEY) TRENPHECVIGRLSQELENOpLQIVPRENTGNTYG n Met G u GQu G n

Al a Val Arg EEQUDPKsIRE IGNFATCHLEGRISAEERIGFYIENTGEEDY | D NO.  187) ),

1" Leu, 25Phe é’iEéH&Nﬁl B3) 11-Qeylg13f<amﬁ@éT %G@EQ@ RLQTY RTWTWYTM Ser Asp Leu
Ser Lys dn (EQRBNP:EA % CRGRLSQERHSHATY X T? Len, Lys Asn-NH2
(SEQ 1 D NO THNRL amide (Hs Gy
Gu @y Thr ‘ E&j N , Val Arg Leu
Aalle Gn § ¥ D06/ 052608

5 3 ;
PCT! 052005/ 03465 @3(}_@| n agonists are

‘descri bed i ndgEp bﬂﬁwtK@IﬁPAT@ﬁIGI@JRﬁﬁﬁ{LQTNPRmﬂS}ﬁ%{ 102 and PCT

Appl i cation R\SE P8k BBICV I Boutiraly TPaTRTGdMerbenef it of  U.S. patent
appl i cati on $aQIDND:1460/ RESTATALARLADHLHRINTYPRTYPGSNTVI | of which are herein
i ncor por at ed (380 IDANGET4EN CENTANGTURASQEERIIQIVEREAGDEENT s | ncl ude conpounds of

the fornul a (§EDID N@Mdul BCNIAYTCLGRLBQEFHRIONFVPRINBESNIYS. pat ent appl i cati on

Ser. No. 10/ 1S8R DOYO:HAY RCYTA GRESQEIHRING YPROYTE@BI8/ 16387. [00183) O her

exendi n agonl(%ﬁ%mé‘fcél"ébségp% R@S%EL R Nt i on Ser. No.

09/ 554, 533 aZ% = 10, both of which

claimthe ben i 3. 60/ 065, 442 filed Nov.

14, 1997, allt erence. Stl |1 ot her

exendi n agonl( tion Ser.

09/ 554,531 a |ﬁ TRﬂ: .@T %73 bot h of “whi ch

claimthe be ONTENURELQ | R‘?NT(?év 0/ 066, 029 filed Nov.
Still other

14, 1997, al lism@j pMo: 9529 aK@NhﬁT@L@KLm@tﬁﬁi@fﬁﬁkTngﬁf‘ﬁr ence.
exendi n agonl(ﬁ@maw@lssﬁeSWTmmmwmmml al No.
PCT/ US97/ 141 98EQ HiNGIF6AURCNBATOA GRIBAFIHRIIQTYARTNTEENTIYUAt | on-i nn-part of U. S.
pat ent appl i ¢38QBNGE7) KONTABIEGRIQEALHRIQY PAITGBYTYLI96, bot h

(SEQ ID NO:158) KCNTATCVLGRLTDYLHRLQTYPRINTGSNTY

(SEQ IDNO:159) KCNTATCVLGRLAQFLHRLQTYPRINTGSNTY

(SEQ IDNO:160) KCNTATCVLGRLADFLHRFQTFPRTNTGSNTY

(SEQIDNO:161) KCNTATCVLGRLADFLHRFHTFPRTNTGSNTY

(SEQIDNO:162) KCNTATCYVLGRLADFLHRFQTFPRTNTGSGTP

(SEQ IDNO:163) CNTATCVLGRLADFLHRLQTYPRINTGSNTY

(SEQIDNO:164) KCDTATCVLGRLSQELHRLQTYPRTNTGSNTY

(SEQ ID NO:165) KCNTATCVLGRLFDFLHRLQTYPRTNTGSNTY

(SEQ IDNO:166) KCNTATCVLGRLAAALHRLQTYPRINTGSNTY

(SEQIDNO:167) TCDTATCVLGRLSQELHRLQTYPRINTGSNTY

(SEQIDNO:168) CSNLSTCATQRLANELVRLQTYPRTNVGSNTY

(SEQIDNO:169) KCNTATCATQRLANELVRLQTYPRINVGSNTY

(SEQ IDNO:170) CSNLSTCVLGRLSQELHRLQTYPRTNTGSNTY

(SEQ ID NQ:171) KCNTATCVLGRLSQELHRLQTYPRTINTGSNTY

53



of which are hereby incorporated by reference. Still other exendin agonists
are described in U S. Patent No. 6,956,026, which clains priority to U S
Provi sional Application No. 60/034,905 filed Jan. 7, 1997, both of which

are her ebwypneeipsiat ed by reference. Yet other exendipr@anahe@seaad
derivatives are described in US 2004/0209803 Al, filed Decenber 19, 2003,

whi ch is hereby incorporated by reference. [00184] Anti-obesity agents in
the present invention also include ciliary neurotrophic factor (CNTF),

CNTF-r el at eg)op?ﬂ)élpﬁﬁlﬁlg gﬁ‘oi}ggr A tfﬁw&%% BOl¥ BERL 111@%?3011 %ﬁgge 89 c?ﬁf , _and

CNTF anal ogs, ut “not t'o AXOKI NE eneron) .- CNTF,
CNTF- r el at edfivp Grgrpapstol §EQ 1D NS NP7 hnibveicadiyrrtiyesfagmsats pol ypopiisede

cont ai ni ng |4 h at i , €S e invention
are known i gla%}ﬁ)?gélf .Q’n’su‘{n%@’pé?%ég’tlﬁafezg?3’@%-£§f°gf%“gﬁégﬁqypé%§?%es, nmodi fi ed
- CNTF pol ypegtbaasentsCiE Emangenid stgpencennidBopE) Nde7 ) tedf7l vasprisprdpat 5t dns,

formul ati ong, ti L tions : adm.ni stration routes
have previ o%u’s ’?f’hﬁg’?; qgglsdé%?%gg%g&g’?é X aﬁ%ﬁu}e)g]%ﬁﬁﬁfﬂ.n‘%g%%sf Qé%g g’ an@%)%SO, 291
and 6, 767, 8&tivagmtonsn iRdfer Appddinadits, dr aRull dcalsbquencelloSSEQVD Ds09 18471 WO

98/ 22128, d WO 99/ 43 , i re hereby..i ncorpaor at by. reference in
their enti ?ﬁatvﬁl_l? T&%&%gﬁngg%&égi %?r g%’é‘ﬁ%(l mﬁ}ﬁﬁflst%gh %Srsglg?g%%ﬁ??shventi on al so
![ ncl ude se { gntscm‘m:cs, c(di:lﬂa%s_, aﬁdr‘oa?ap?tlmatmnmh |Ixh)stﬂmn|sthen aspdctiaitiginventibn,not | i m Ei ed
0, paroxetine ugxetin .e ram ne . erttaline an
o e, Sher ol e A B PR
a Y O ] . EPese@i s y

i nhibitors, incl Udti,h , A Qut, not LFIth etd Igrg‘g@@exfenf_l rl%)m' ey Ll.uoxet'i ne,
o1 but rani ne@Bog M afiSodne e Ee e (5 wipod CRBIE o
81 ?61522222 ai\;;\uhd;nﬂ’ﬁTmRah@ntrcésp dentiigideeribdd,ibd rlta)famtrwe?n bivddgicdily ﬁht‘n/rs]ra a2 ia 00 nt&n d :/\D

, i ch.ar.e herehy.incar by. rence in eilr entirety.
Such 5HT t?rem%‘g% D?S:}?ﬁiaﬂ?%glfosea‘émﬁgégéﬁgOH%W lﬁ‘éﬁbfﬁé’ﬁg’mﬂ?ﬁ’ B’fck‘or s, anal ogs,
deri vat i veSemipid@pent déstitbed, fraghentstuhaatifioatich, ok ddenmiy édpphiciblea@ SPQIDL | ons,
doses, and 8’9 njzﬁiﬁa?%lgn routes have gﬁgﬁbﬁ@ly been descri bed. [00186]
Ant i - obesi ts aée o7 Gy Y 88 ?frfota‘??’egrf.’)‘fpe(g htion also include selective
SOt o SRR SRl i TR SR BB e P,
Nos. WO 02/ 2ahepoundOwhiR/bédiadly oVidheiy k6 8tinY\6r BiddinGbédBonednd2d 44152; WO
02/ 51844, WD Op%/ 40456, and. V&%ﬁ/ 42‘#57 . i ch ar;ﬁ Qﬁe eb i.ncor‘gor‘at ed by
ref erence i TSR MBYELP &Y © s ACeding comgp Bty the WYYHPR PeY a%dS 5- HT2C
recept or agenigohist fofAMAGDnE bidlgicsleediontdgtosintdmARPOGRP Sor anydbthbination
adm ni strati g [outes, og)-ri fe for use ip the nethods. of the.nvention
are known i ?FQ‘ ?Wéeeéf”im.na%@;?? drog mgi%*?jfﬁaét,onﬁa 1Py Fegeniqrs glfloa.my(ll ORI F . Drug
Targets 6: 20ER21 BonvitkelyVihytinladtdfor@is 1 direétl23 4dirdt inteta Bir@Itk binRE with
144:1143-1148. [00187] Anti-obesity agents_f og se in.the present invention

P SR BT Stk

al so i ncl ud®® AMCEYGHPLS PIPRIEFS & SAtEIATHOPS T FHdi d

receptors (inbrRdé&Bosk thet et @aSnlevedlsncl udi ng, but not limted to, rinonabant
(Sanofi Synthel abo), and SR-147778 (Sancti

[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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Synt hel abo). CB-1 antagoni sts/inverse agonsits, derivatives, preparations,
formul ati ons, pharmaceutical conpositions, doses, and adm ni stration routes
have previously been described, for exanple, in US. Pa 44, 474,

6, 028, 084, WO WUsj055®8, 5 596, 106, 5,532, 237, 4,973, 587, "@’B%‘?‘%g?

5,081, 122, 5,112,820, 5,292,736, 5,624,941, European Pat ent Application Not
EP- 656 354 and EP-658546; and PCT Application Publication Nos. WD 96/33159,
WD 98/ 33765, W98/ 43636, W98/ 43635, WD 01/09120, W98/31227, W98/41519,
W98/ 37061, RADHOIL 66 Lys, WSOV 10968, W97/ 29079, W99/ 02499, WD 01/58869,

and WO 02/ Oé%%ggingim hn%S o eeby i ncorporated by reference in their
entirety. “Anti -obeSity agents for use in the present invention also

i ncl ude rrel %@éiatqrﬁsr aghd nmel anocortin agoni sts. Ml anacortins are peptides

fromthe pr %ﬁ)%grggénaog%%e%%l ene, including a-nel anocyte-stinmulating

hor none (a- reno cotrophl ¢ horrmone (ACTH), and five

I t t le i
ener gy bal ane 780G A nAh e it BEAbE BARERL B AN R B ' 2 hr
60 WD 2006/ 05(2181380@@' W@Mﬂmﬂ&ﬁ the@mlwulemmpld@af gnyls ahtbgdrBRB- 1592,

Speake et k at
a{)faa( (23084)61 Chgzdr%’[ Zre%?%tted%’ aterﬁg%&rﬁgﬁgg%ﬁ%@%%%uor% ngg%gﬁlr gtsa

i ncl udi ng, tﬁltl Thotyr[ProvAtggthr thep VMGIR Segoemi Bir $yr (8HQ IDVP6E) 1 Ale ihr GoGitrai ni ng
such ago”' ﬁ&@&&?ndgr%tx% Y%uld ‘ﬂﬁgmergnﬁto g%ﬁ&s&@ﬁdﬂg&%h‘iﬂr%e Knowni n

the art agont's gonrs erivarives arations
formul ati on (Smmmmﬁt),lkialﬂn @nmﬁeuAmmsn (ﬁoB@sValamgiLarmhmhsTyI&tw on routes

appl 1 cat 1 ond el ai Lo erdRl T Bh Y RGP AL TG AR st R dS St Frery.
VO 03/ 00794Q31nmu’21/m@336&1nmw:6@3 B1F; ANCYal 03 67869 DOEHEITHOL17, WO
Ant i -obos! ty BOLH A4 BF CRIEULRS (ke BrBLER VIVRAET G Ly THArG

nmet abot r opi cAsnglaliGiynSstr &.s1s Tt Typ SEQ MENOAUO) AlariHr GREFIndrt ad¢0AssEls Lea ncl udi ng,

2- et hyl - o- (PGS T FEHUE SO 1 T APRERTY SA Ty O SERIING 18
kﬂh?f?ta“e?'%‘?’w (S5 SE ik bl BN OB6C MRRUBAR BERET "ot W

(2003) Bi oorExemblady sctSheing meihbds.and 45834y8 Yor3&tingdamyindgdridesrsohgatistadre (2002) J.
Phar maeol 03:1044-1 '.- | ents for use in
t he pr esent%cygﬁ‘iln&%e% %F H&ﬂﬁ@%&%%ﬁ“}?gﬁ‘}%em’ W@%&}éﬂ? tho McNei l
Phar maceut i ced6a)372 umdli, 65644 ¢, vetschaine bdrporaiedbattis aniefaade.an anti - convul sant,
but al so shown to increase weight |oss. [00191] Anti-obesity agents for use
in the presdf@l72hventivisnaseangytin hgm{stsdtad/nmmbgethbdeonﬂnnec(dﬂa\qhanﬁﬁmagoni sts
and NPY5 ant agoni.sts.. NPY1l and NPY5 & ni s%s are jénovvn i.n.th art. See,
for exanpl e MXIRZYMS Vaé’tcu‘aﬁcree?l%wys b %‘? US SISHIPRCDS e PIide g U, S,

Pat. Nos. 6,ak24, BBéwed&yZMso&ﬂBmumMSﬁy,&@stﬁ8 SmptiRY dssay) dr IR aldlityagoni st s,

derivatives,, . . .
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.
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preparations, fornulation, pharnmaceutical conpositions, doses, and

adm ni stration routes have previously been described. NPYl antagonists
useful in the present invention, include: U S. Pat. No. 6,001, 836; and PCT
Appl i cati o js6@ki on Nos. WO 96/ 14307, WO 01/23387, reloTAk ), WO
01/ 85690, %@%%&8, WD 01/ 85173, and WD 01/ 89528, it ‘g‘?eby

i ncorporated by reference in their entirety. NPY5 antagonists useful in the
present invention, include, but are not limted to, the conpounds descri bed

in: US. Pa 6, 14 4 9 , 258, 837,..6.31 ,, 6, 337, 332,
6, 329, 395, E@xngg‘?%«g%s,mnl%?@é{, 3?‘3?5%%#28%933; ﬁ@?"”éﬂ%ﬁ@%gﬁég@ﬁ(‘aﬁ\bs.
EP- 01010691 Bicansh. EP-H024970; and PCT Patent Publication Nos. WO 97/ 19682,
WO 97/ 20820, WD 97/20821, WO 97/20822, WO 97/20823, WD 98/ 27063, WO

00164880, WD0QDY)68A8%4ys IBIcDEPBDBASiy d@mPTid A5dhiR6/anMEYyGil tHEL12GGHIsCI62608

PCTI US2005/ 039686 .01/85714, WD .01/ 85730 1/ 0740 2379, WO

01/ 02379, V\B‘%% prsfohe usiﬂépfff}(’%‘éé??“ “ﬁf}%\gﬁgﬁf t“ﬂ\ﬁ?’éfiéﬂ\g%g%g”"ﬁ/\o 01/ 62738,
VO 01/ 891_20335\{@2%31;2?&)9&,@ aN@9®®ﬁ&&52/atl.\ﬁ@cuﬂ3k14%A_85:7ami7MQ, aﬂvlmgme. | [00192]
Anti - obesit ents for .use I.n the present.invent.on also.lngc e nel ani n-
concentr at | WG MAEHTREORRBTY P ATaTEhPare e G B PLR oMU ot | ng
hormone 1 gRe®ph St HhRYieR bt &8@0Plasl Beth@Lifdu®RS sl 203916 sttifakestedd and

mel ani n-con entrall{ii n?gd\}aago ne 2 @i‘ece t or g}PI\/CI—IZE% ani.a %Q;e ts. I\/CH recept or
ant agoni st s TORdAM AT e Wisiaraofs, Thejiggidons of fiepiisales o lis Ceuti cal
’gormO_sibt ijon?ﬁacﬁﬁérﬁﬁ)sitﬁiﬂégsaﬁﬁﬂcgb§gﬂlfkbie?ﬁip§Qﬁp&ﬁngdma&%ﬁﬁﬁﬁ_ o teybshystgeen

escri ped, or .exa LN .. fFal en C. u |1.C I on INOS.

2005/ 00098 15?“32@%?—863g@?&’ﬁﬁ‘%ﬁh‘%‘i@?@3?@%2%6@%23@@@@{?@&%%@% -

Appl i cat i on2-chidkd-duGbhio BeilNQ$t 7.4n@3.6 829 3anvalD Mdsk 848 3chied\Wl B14416245, WO
02/ 04433, and WO 02/51809; and Japanese Patent plication No, JP 13226269,
whi ch are hEFRIBYPUsY YEGJs 3P4 £ e 1atig ﬁ%ﬂfé@-' ef pyeipeubatiop pEmyscles g0 193]

Anti - obesi t yhiaeis fdr 90 mkb& 377C inh8 oRiISIeN ivaterbae) tieiusalbsaripshed ude opi oi d
ant agoni st s ot.limted to_.those descrihed.in

i ncluding, but n ) P
Appl i cat i onirResTerggyo S@B’?‘*ZY@E??P“‘S‘&@&“?@PEG%EF@F‘B (reeigymrvae)vihadisd U n t he
present i nvest] Bikose 05 W mRME irRGIEh (M0 pUANNITHE Hadk® areRed 18N8 REgdsBEYEX(T) ) |
3- met hoxynal t rexone nal oxone, nal trexone nal oxonazi ne, beta-f
mal t r exani n&® gl {5pin pl Ay inobations Atihe gpd of fhespsibetion Reppd: @rscles 4%y ¢ r i ndol e

i sot hi ocyanglofed MR dapidy frbled 3 ERHPRAMIRRondeRP:4R4 bt Abhie 1106 Sichbatiggent s for use
in the present invention also include orexin_ _ant a}%onl sts, including, but

not |im t ed™ediimcadbederaamed pregronhotprastripally apd [UnhH lbisesedrromettion po 01/ 96302,
WO 01/ 68609 g1y ¥cP2lemshed 2 AnNH aMbR BR{ 24BBBs asSRBEd tyl thealr®% ik re RRHAGPLSH ST S
useful in t_ﬁe present invention i1nclude,” but are not limted to,

SB- 334867- Ainsulpogirykied ghcpzaaisuathesis inhe gresenpgef 198 @M wt amdingadaamylinnvent i on
al so incl udgmggq,gfsgpepti de Y2 (NPY2) agonists, including, but not limted
to, conpounds such as PYY3-36 (e.g., Batterhamet at (2003) Nature

418: 650- 654)p0;1 MY?’M%ﬁxods%}%&Mi‘i(ﬁ% th€2at@QI0ALIE 8m Qa&ﬁiid@loseéﬂqg,gfgﬂ exhhfE( 28, 31) ]

NPY 24-36 (Wiite-Smth et at, 999) Neuropept]des 33:526- 53¢
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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TASP-V (Malis et al. (1999) Br. J. Pharmacot. 126:989-996),

cycl 0- (28/32) - Ac-[Lys28- Glu32]-(25-36)-pNPY (Cabrele et al. (2000) J. Pept.
Set. 6:97- 122) Anti-obesity agents in the present invention also include
neur opept i MEOWISPRIS) agoni sts i ncluding, but not | i niRCIALYSEEMouUNds
such as pancreatic peptide (PP) (e.g., Batterhamet at (2003) J. Chn.
Endocrinol. Metab. 88:3989-3992) and other Y4 agonists such as 122991
(Raposi nho et at (2000) Neuroendocrinology 71:2-7). NPY2 agonists and NPY4
agonsits, del0bizdi vlhsylin&@ontﬁt)aﬁ@aﬁd@’ﬂﬁtﬁ:@&pa(ﬁ'ﬂﬁ Wep e0BH0BEGEG tipreppivat i ons,

o ot o SRR ! S RS 00, § PR BVAGAI LR A ot
2002/ 0141985mommebfdPTy lém:thmmmtdﬁ pMth theablewmiNole a¥dy, aﬁ@bfri ﬁ)g%ﬁia94 [ 00 196]
Anti - obesity _ agent h| stam ne

f i h t i t
A 1055 ! BB R s i il o LS R P ng iy BB e Lo MR EREEE 1t poce
descri bed i nthE’EE)TTusAm&ﬂé oadyi ﬁﬁylhbmta@@b i BoH0F ICso values on the order of less ﬂldn
O[3-(IHi t Ki t 2000
e hoy o 50GG0 TR RPN el SO SRR r ettt SRS Pp oS
ant agoni st's Em@zfema;l@a tied oréidr of RGN 1Bb@gmzmta§&;®2&n®aads,wdnme@henone

derivatives dr ted cogpounds (Sasse et al. (2001) Arch.
Pht ann. (\éi n%gef Epclfgee tﬂ?ﬁ?é?lfﬁ‘?}?@ﬁgﬁﬁs%enyl car bamat es ( Rei denei st er

et at (2000) i e 55: I‘OXI an erlvatl Sasse et at
(2000 3. Lﬁﬂ%ie?ﬁon% a5y A oA bR e aose

aﬁoni sts ug efoldnltion mait@gﬁiaﬁslﬁel@hg btﬁnﬁamsioﬁmlahaaebapdee sylﬂth{es@ﬁéhgﬁt{ﬂés dndm ted to,
t hi operam H- 1 m dazol -4 ent epyl. r bamat e,

cl obenpr opi tpméfag’tlﬁﬁﬁ‘étﬂlﬁ?tﬁ‘gﬁsedaﬁz?g?g’g¥ﬂ§# S‘@FQ%@Q}% THESEH) . [00197]
Anti - obesi t yie@g@fbs at @ENJé&@aCﬂé%l bhecRi @ 8ktacid AMEAT dnfiflo i atatiea kdigie

chol ecystokinin (CCK) and .agoni sts. Chol ecyst oki ni n-A (CCK-A) agoni sts

useful in t h&oping@enide chai et fegih aiereynlfet gpt tergpesatsn 41 ferf @évevfosucft #ose

described U §meﬁ§ﬁ‘omﬁﬁlde@l fdthyiRBoliBRee bi Ih&hylgg@hﬁnﬁgﬁﬂhesﬁrésehd&)‘wde but are
not limted to, AR R 849, G 181771, JM/-180, A 71378, A—71623 and

SR146131. [ OFPEDWE 2apits au@m%dlwloaaw@oqhmxdw@ Irhydeoprabegeetdaale i e ention al so
Publ i cat {on_ Reereh SAPRUEE ANRRe R IBNGE, B7CH, PR SRR R, 2" 50
known as GETSmoygddvanhthh yswitingpeptde- mlagm@mreageet@ph @rmﬂmo@zg@rﬂcsltos The

e’ G5 ant aBE eIk Mcfii SRl WK B e AU LBl SRR ETOCT
[00199] Ant i todiseddetlyo fage«mt@e elnath. \H@lt@ﬂﬂNwmcnmgoag@mwdl(lhmmmhﬁ aherred to
R e e L O L

ei t her si ngl kerein. @ﬂnbltmgh@is dﬁwﬂmesﬁtw@@xphammhm aslamylio eppistsmdd Ry be

f or mul at edk\r/]\n%&rt}wg% gmeei&%mqgathgsﬁ%% H{%}bl e carriers or diluents as well as

any ot her juvant's and excl S'in accordance with conventi onal

E;C E”' ques ﬁid?ﬂs] az%xtltg?lgegqgalgé% ?o%%?e ih Phe BRALR GO afsh AR Bthkifi Bptids ! ENCES
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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Wang et at (1988) J. of Parenteral Sci. and Tech., Technical Report No. 10,
Supp. 42:25. 63 WD 2006/ 052608 PCTI US2005/ 039686 [00200] In general, the
conpounds may be formulated into a stable, safe pharmaceutical conposition

for adm nivghhadslo@ded © @ patient. Pharmaceutical formul gidons.RBRs&GHP! at ed
for wuse in the nmethods of the invention nmay conprise appr oxi mately 0.01 to

1.0% (Wv), in certain cases 0.05 to 1.0% of the conpound, approximately
0.02 to 0.5% (wv) of an acetate, phosphate citrate or glutamate buffer

allowing a t ' i5 out 7.0;
appr oxi mat e@@@ﬁ 0 ‘?“3’ %d@@vﬁﬁg&% Pl‘:)’a Vegm&?ﬂ ﬁlﬁ%%hg?&égrcﬁg al cohol
tonicifier @nﬁxpct@pwtiﬂmbfl prgspntapeniooo rmmm aynb@dlﬁ@ﬁt ttﬁeﬁenﬂ%p(eptdde)amiﬁgsa
preservativ el.e the rou of m cres n al cohol ,
met hyl, et hf % ﬁ Veaggg %B%ﬁ’gyg%t phee‘ahX (%ngetp(%’ﬁé F‘é%‘ér vative is
gener al | y Ia‘iﬂ:lodﬁhﬁ:dts; the éxredin f:qmdmhmtc@,elanae@ﬁmsﬂeof agedeptobehicing hatdedmndma

mul tiple use aduct 020 ul ar _enmhodi of. resent
Mhventi on. elies Hzetle Pl RET Iy PR P SpREmd: BUER e RUBRRRE

contain a ram@gs nfwhidrnee ot miat hanallpdechiig am@ivpoidnste eBmiated bﬁta}ﬂﬁ&ﬂ about
0.01%'t bout % W . t 1 t .98% bl
0,01t 020 B el S USSP e e MBS it SR che'
w w, or mr@nmye»tae[{mbhgidhﬁhmeen about 10%to about 25% ww in this

enbodi mrent. A sufficient anount of water for injection nay be used to
obt ai n t he [des30] e dnoonastvidinght, amexehdin andiey daa ﬂiave[cﬁé’ﬁﬂﬂ&;reﬁdxﬂiotabﬂnal

tonicifyi ng, A ch as _sodi um chl.ori de, as ot h known

exci pi ents, ﬁﬂﬂf@‘ﬂﬁ’%gﬁ BROnS IETRE O d’&&%%CPE‘Bafe‘?W asrt#% ¢ @ Faue ygffé‘ﬁm@xci pi ents
are useful d*{BndﬂitHI‘tﬂis@ﬁafd&&n@]bgst&Aﬁ hmeematdmotaam seqlteycectﬁathmne orpornd. An

exci pient may. be.in ded in resen des ed fornul atj ons at

vari ous corﬁ?‘éh‘t ?Qé‘% ?“%ﬁgﬂmﬁ%,adﬁé e“z&’ﬁs W‘tﬁﬁf?amrﬁ P58 M8ed in the
concentrati exencrﬂ,rf@eaxﬁmﬂe;teaéaﬂutzt Qn@&%rﬁhbdﬁi%ht;fan aﬁa@wamlog)mfae Eﬁbﬂo)ﬂmdbet ween
about 0.02% and 0, 5% % t out, _10% w/ %to
Sbout 2006 RIS HERREEHR O Eones S 1ot fidsbria SoRes. fpr Tt MRS {%erml ves,
an exci pi enessiBydess, 2 ﬂqésstdﬁd ot BssS@bdtichtiohd) ddiing,r pellRE &Chomphied td 41,

sem -solid or ig;qel form %0(10203 The E‘ga‘{ maceutical formul ations nmay be
conposed i Dha's:} ydl?%“IT‘B?r BSEEFE™ 1 qui d, sem' solid or liquid. The

T ol oy, SBSIe Sl et SOCOBRSS, Lo od Bl ogs of Uhi
presently des axrelnbﬂdmtsarwtﬂ‘ttaﬁ FsemexasﬁdeaQHisy}_wt}ld (1% @tk Ph G828 Asphen Ser M8

Pydr ogen- | dsGunCeHePat B AR Ve L 8 ot Ble e s A5 S Bp st
particul arl gy mmw&uswsﬁgtm NO: 1&3@, ‘Abs s, “Phebonda-4QHigEy@n addi ng acid
o alkal g B ST T, el vort Rt ol Bl

PCT/ U82005 1&%&@8 @sn e@tﬂ&tylmsa‘sma@nyql\t@motmm SeB(SEQEDIN@ 321 @néi t her of a
weak aci d a,gfi Ala, %hggxehdu%ti\?ﬁ% l&b? 8 u Gly %Lr 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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a weak base and a salt of -the weak base. An exanple of the forner systemis
acetic acid and sodium acetate. The change of pHis slight as |long as the
anount of h droni um or hydroxyl ion added does not exceed the capacity of
t he buffer ¥Q3P452608 neutralize it. [00205] As descri b@THeReM3968 vari ety
of liquid vehicles are suitable for use in the formulations of peptidic
anti-obesity agents, for exanple, water or an aqueous/organic solvent

m xture or suspension. [00206] The stability of a peptide formulation for
use in the mmoasze]nt Adnviend &emplas exaidhaneads Hy devaibad & ihs. pgtettgpljphticafSet. he

cortai n ennolf NS0T BREPGh AR Che Neok PSP K/ SOl i Bt Wk e °f Ange

of about 3. EJS@aﬁll&ppmaa@b&thﬁsﬁosspoa Bled Mg, sgptwmmﬂd:hmrafeﬁlefdhpm about 3.7

to 4.3, or _.about | n_sone errbod; me ou

Wi | e not sé@?m‘?&t‘i‘@ylﬁ%{m‘b‘iﬁu HeermRlaty prieadip peogisty m‘ﬁﬁutd‘aic lliﬂu@ é’%ﬁe\?b r st ood
that where theofitiHf)aheophias (IHE@EU s%{ent dpplicatidnict. 01, FXGeQMBand PET cheni cal
degradati on of . the eptlﬁU %{ﬂ e accel erated such that the shelf life is
| ess than aBdBlicatigyN Sff ®7] In certain enbodinents, the buffer with
the anti-ob en an acetate buff efe blya a final
formul ati on?@g%{]e ?)ﬂ?ff ; P%?W%?ﬁr% EHbeq 1 ﬁﬁdm%ﬂ tN phosphat e

bgf fer (prefoersahbip .al P@TWpﬁEdaﬁcﬁﬂEeﬁHﬂI% mwnmmmtor B&th efwméh flgmabout 1-5 to
about t o about

3 ut amate bhuffer (prefe I t a_fj.nal
formul ati on E‘&ﬁﬁﬁ@fgrtjrga}frf’ﬂﬁ"”&ﬂagpﬂ?‘é‘i‘ﬁ“a%‘béf"’o@ ‘%42t‘?p5 ‘glﬂ%‘h ‘?’tlgg ABBat Ve ¥ 1 n some
enmbodi nent s hefebﬁn&bbﬁ&ﬁéd By&eﬁf‘eﬁéeatSﬁH ofuaf @(feﬁflﬁbéohlsﬁtamadeﬁdﬂﬁéd infog. rpudeﬁt I on
concentration of from tabilizer may be

a
e oded | n aPHEs oL Na IS U a RO AERgtioy SerisbNo T AT, boBF ( nt 1 v,

i s not necesaadh daimMeadsstit of U1.51 ﬂ@hﬁ@&dApﬁHB&ﬁ&@N@ 60/086,00Y filk®év. ygef ul in the
practice of the present invention is a carbohydrate or a_pol yhydr| c al cohol .

A suitabl e 18958 Pf Waieh ¢fs b lricﬁrppmedﬁwaifﬁlﬁac@ Sl piher eypdEeagpisthgsnt i on i s

appr oxi mat eldésckb&l th @CTplivdiivn serRi N8, p@qrf@@wﬂmaﬁ %ﬂé&rAﬂgOé ubyﬂ%ﬁhe&acohol The
pol yhydric al cohols and carbohydrates share in their

backbones, icoginuationsmmaepi RS, pajH} PRlicagion §§p]3ﬁ§)i84§9’é9§‘bﬁled étl%ﬁi 1996ih9th t he
proteins. Tm@wﬂﬁhmméfewu@&@&a@éﬁyfe&qéddéesﬁ%ﬁer%mﬂla s{ﬁst@a%e SQERt Y

manni t ol , Irﬁlcer ol, and % cg ene gl ycol s (PEGs) hese conpounds are
strai ght-ch ﬁPaF?mTé@&L%éOZ slepetiyioriatte ). é’emfrﬁl%hmhﬁ%@é ori bose,

sucr ose, f”&@ﬁa@é%s ﬂﬁl@@ﬂﬁ' ?%997 bmbf@ﬁa}arbﬁa’gb};lgém%@&ghﬂ wp the other
hand, are cyclic ecul es may contaln a

o or "al deh de group. These
Po 61 asses ciie oo amess addsriseor st SR B et ve | 1

stabi | i zi ng (. Q& Ro g %gchqsq{@?&g gﬁteg@y.f@ge&\g el evated tenperature and
by 65 WO 2006/ 052608 PCT/ US2005 968 freeze-thaw or freeze-dr y| ng

processes. 5@9’01@3@ |9§n@i3cf e ﬁglﬁﬁaep%édﬂﬂ%entgﬁ'aﬁ%ﬁﬁﬁecﬂlﬂ?%@dr ¢ |actose or
any ot her car bohédr ate which does not have an adverse affect on a di abetic

patient, i. dactor(RNTER DGRy dletad Bolynspiides. medifiad TN Ferphosrtidst. (NIF2€emp% abl y
l'ar ge CO”CG‘aEl& CRIF QRS o maha&ﬁg%@tﬂo{‘h&i%&j tBlASRSk INB iR ERERR YN B exTar e vel |

known in the art as suitab for diabetics. Sucrose and fruct ose are
suitabl e f orrelatg@pMemu@qaeané&m@n@on GNRtelated polypeptide 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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di abetic applications (e.g. treating obesity). [00209] In certain
enbodi nents, if a stabilizer is included, the conpound is stabilized wth a
pol yhydric al cohol such as sorbitol, mannitol, inositol, glycerol, xylitol,

and pol ypyopylspeghet hyl ene gl ycol copolyrrer as wel | agvédhb®4S9sss
pol yet hyl ene glycols (PEG of nolecular weight 200, 400, 1450, 3350, 4000,

6000, and 8000). Mannitol is the preferred polyhydric alcohol in sone
enbodi ments. Anot her useful feature of the |yophil i zed fornulations of the

present in S tena of .t 0 f the | yophi li zed
f or mul at i onléew“r’lacll Sg?ftbvg&er t(‘e)}nelrégl \%lﬂ H’g{%ﬁgu 3 a'?d“% Bﬁt 1]m(c?)n ®omponent  t hat
serves to ndxfenfiiramink ioretmt aiiutrathipe (d.g, MBR&DIA@[)M tiresetdsscribalnnit®l i s the

St ot oo, Phay i Bperh ¢ Besaf PEs ZVRE hapBiah PSR BRR b R0 ¢

bact eri ost ailVis2a41 fvuiagaﬁthaatebyamcmpﬁram bﬁtefme mmehr émrea;dcﬁndh 5| pr epar ati ons
contained in Itlg1t se contain st .be ﬁr esent i.n adequate

concent r at i GRS sgplogugeupiale blpg’efgﬁ’)t/m’?rﬁﬁ% > AEHVR R VS e sy f

m croor gani ﬁﬁfﬁumﬁw@l\pﬁmﬁmhgal tattigosid oigsedbsbs) gl ddhénistprieprurt has whil e
wi t hdrawi ng a (}):)oié(tl on of e contents wth a hypoderm c needl e and syringe,
or using ot#gyoys ns for deIivery such as pen injectors.

Anti m crobi gent s sh uIdb eval yat ed sur ompat lity with all
ot her corrpoﬂé]rﬁ@ o‘p"iﬂ’é’m a@?%ﬁ’éuseé% ﬂ?é?f&mg%"{ °9| %ﬂ%ﬁfe h eval uated in
the total fsfditagonise ﬁﬁdﬂe&cﬁh&ﬁt HR@acdptarapatsts, iaigmﬁinorﬂmhotuﬁmea foective in
one fornul ati.on i e.jn.a he to find
that a parﬁgufaéﬁ%ﬁg)ﬁﬁr@ (fféb‘éﬁ?“% f’h OI’e]?I? m%gqﬁaﬁmorwl ation
but not hefdmwmmmnrwmo (1006544, W(D02?441[5@0\H®Jd2/54\8m,mm//&ﬂﬁﬁg&nﬂs in the
conmon phar pac , subst aj ent i.bi.ts

m crobi al W&éﬁ? %@ g‘eﬁgﬂgﬁo?ﬁraﬁﬁﬁ}[ﬁg ?H?l %ﬁcﬂﬁﬂ%"uf’%r this
pur pose to s%iﬂﬁhﬁh A0S GHEHHTIO MckFGngOilisth, hemfmmmmdnwm@sum sgoatsgani sns.
While the %llgo nt .of .the reservat e i.,s _not %tﬂ it ma verthel ess
affect the BSBMISTEIORIPYES POBPHER Y Uisdp bt RPN B kR HReser vat i ve
for use in th&l@rtm@rﬁa@ﬁﬂiplepa&ﬁcﬁ@mmzaospomqaagm@ge67bmm3 £hd005 to 1.0%

(Wv), in me enbod r e fo o ervative, alone or in 66 WO
2006/ 052608% ?‘lb@é%élﬁé%) e’a?’g‘%”ﬁn%‘fwi%glﬂg\ﬁ% others, is: benzyl alcohol
(0110% sol 010 1-0,.8%, or conbi nation of
met hyl  ( 0@8%50&%% B aggpis g\‘/q‘éﬁr] %reé?n?ﬂﬁ?’* on al50 i § 0.039%) parabens.
ghe par a_be r‘!ﬁlta:c’gbﬁstk/ﬁwafh se aokiils of b emamanmmamhy@pmgme ICHOI fec@tdrd), A detail Ieol
escription of ea reservative et e rmaceutica
Sci ences by™mfHEfipg fut ‘F’ég‘ﬂ?ﬁ oﬁ?rﬁ?ﬂai’a}’i‘ffsd of ﬁ@#ﬁ}?’b%&@%g‘fﬂg% éﬂ?‘ﬁa does not
have a t endemélabe). memagaﬁis@/mxxeﬁeaginae§den‘nat@eg b&@Sraﬁ@ﬁIfamﬂﬁuoﬂQen in a
liquid form, therefore, a.surfacta S, not . |redto ther stabilize

n
t he phar rrac@uﬂ?’iw&s‘fﬁcfﬂr?f’m?sétﬂ%rﬁi°s i ?m‘SWPHf ?j&’FEP %“%‘8 tthds which do
have such aqds@beETeoexuiss, ih U.9. Paiek. 6914137406,628,65acs, M 528 msded obe used in

their 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, W(098/43635, WO 01/09120, W098/31227, |
WO098/41519, W(Q98/37061, WO00/10967, W000/10968, W(097/29079, 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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formul ati on. These fornul ations nmay then be |yophilized. Surfactants
frequently cause denaturation of protein, both of hydrophobic disruption
and by salt bridge separation. Relatively |ow concentrations of surfactant
may exert av@atlefifzéthenaturi ng activity, because of the PSTIUS@sHwer act i ons
bet ween surfactant noieties and the reactive sites on proteins. However,
judicious use of this interaction can stabilize proteins against interfacial
or surface denaturation. Surfactants which could further stabilize the
pepti de may co[m.imaapdztynmel mmaasezjtSpéane bhe (200DpEcpef: R0 TherOPHOAs t 0 0. 3% (W V)

bt osy ot bt GBS DU B0 d DS BBV g o
- chol am dopr @ﬁMhﬂou&tﬂEgdﬂié{s&ﬁEE@hg]buﬂn@Hﬁﬂ@ﬂ@s\u@l@ a?i n@)s, afd dopnddit@ng. , Brij 35,
which is (poléoxyet hyl ene et her oxaner, or anoth&:jlf;n

non-i oni ¢ sROPERIESECh aEeBY fﬂimqrta"%&‘lsé%%e Bath; F%B?‘@ntf‘ﬁ‘ BEows i

chloride or i herrs fststmcaﬂlabl&ﬁsié B&ivh @k, Grdpirati®s, fohBulRial pRadkiteal
formul ati on, depending on the tonicifier 'sel ected, However, h| S is

opti onal ancPoE@RwES daiesand adminisiration sputes davR Aratiqushy bew) ‘%?é%f@ad foar ent er al

formul ati 0nSexaﬁfSISflﬁf}é%l%wm(ﬂepdte%@iﬁﬁéaﬁo&r w&umreaaekbyahwpdra@mm c. [00215]
A preferred vehicle for parent er al ter_of suitable

o Tt F o oo dearntan N IAyPAn A A 0 H SO BHSRITHED by

di stillati ormays78es, WeMBIE61 05 MRS 0F 0665 YA RS 05/968759,1\7@@08!@9491@ dfgyereferred
aqueous vehicl e for use in the pharmacéutical fornulations. [00216] It is

possi bl e t hdB3/B{Hér i ngredients may be present in the phar maceut i cal
formul ations. Such additional ingredients may include, e.g., wetting agents,

emul si fi ers, 0060] s Ankirpbpsifviogenty for uss it the Wgseab’émngon eléwelmkymmﬁmér s,
chel ati ng ag8mhsate iBLPE 5 tRBSor (n@lﬁ@ég 'aﬁtggbﬁlstéeﬁiblﬁ&% buldr@h&ibsted ®; 9- huran

serum al bumn, gelatin or protein

wntterlo?é)( am no acid
such as bet aﬁoﬁ@ou’{d&wh g eGSR RSt in AFIED) A3o- el )

Addi tional | YthlaEH?Jél g]ggﬁdﬂlé)%M’IﬁP) AR losd Sapdhddd dBRLNEA %n@ré?;‘ﬁ'e% the 67 VO
2006/ 052608 PCT/ U 686 gﬁétunibt for controlled rel ease of the
Q§ T

peptide. SucR0 %@iélﬁ”i’ dnﬁ’l’a”i”ﬂ‘fﬂ ddpé Gf- §803) Bingrg| Yech btreradwlr sel y
affect the ougnasl.uskalbidos Rk (hePIARFRSEH St anbabon of e

present invention. [00217] Contalners are also an integral part of the
formul ation [@f)l‘)@i1 'ﬁﬁﬁl%%él?&géﬂ%jfopﬁ% e p&ﬁé&l@ind&zh@ﬁ'al@o ﬁx@lﬁ'ﬁ@t@ﬁfhﬁnatef or there is
no container that is tot inert, or does not in sone af fect the

liquid it codCRMAX®Qrthe MeNal PbaﬁnﬁcetIW@lSP |1féj’|!ﬁa¥fd|a§awﬁef@9‘§ﬂsaffﬁn’éﬁi @t dfe, the

sel ecti on ofcoavﬁéaﬁmwaﬁssﬂo%t@nﬁ%éa h@fosé. nj ection nust be based on a
consideration of the conposition of e container, as well as of the

sol uti on, n[t@()iﬁ‘l tﬁrﬁaﬂbeﬁﬂtag&@s P behn ihE pibent inb&htioR Hl@d» B6lu8sacuropslitag Ri on of

t he peptide | ass surface of the vial can_also be mnimzed, if

necessary, bYEYd )earks'ffgomfs o Iﬂﬁ’%@féag@mgé SNPY hnd NEY A onipie afe ROy ig dhey

borosi |l i cat earQ'S%@%or e?f%gplé ﬂﬂ%ﬁt@ﬂaﬂ&@&)) t‘aﬁ%)PhSszol' Pﬁarfr‘zqw valgptand Wieat on G ass
Co.). O her vendors of borosilicate glass vials and cartridges

accept abl e &t NPérﬁﬂ%é?’bﬁezlf"’ﬁ@’r GB&6.RI0AFE) NEY A aud WRYS antygogistscisrivaties, nder G as
GVBH and For geaMiibhd mfiRGonbhiabReaithi RRFoSiRLI sk, 2l @l8hlskARn 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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of the compound may be stabilized by fornulation and |yophilization in a
Wheat on Type |- 33 borosilicate serumvial to a final concentration of 0.1
ng/mM and 10 ng/m of the conpound in the presence of 5% mannitol, and

0. 02% TweeRo8FysokR9£18] For formul ations to be deliver e‘c{jﬁygzhﬁ(g%kon in
order to permit introduction of a needle froma hypodermc syringe into a

mul tipl e-dose vial and provide for resealing as soon as the needle is
wi t hdrawn, the open end of each vial is preferably seal ed mﬁth a rubber

st opper cI o] i b‘%hdo ers for

gl ass vi al séHésﬁﬁéﬂ%g Oh)&zgo?%l@y%ﬂg’?ﬁqg)@w l/d g%é%) 21406/ 40,
Abbot t 5139\%@)01&2&}8%%@0%&&1, WOIPEE73 7T, &0 bb’&@édW@sOIt’(l%Z(hmm/éZSmr

phar maceut i j ion tions conprising peptidic

anti - obesi t%%z[4g W(f%?g4%tag‘ggre6r§f/gﬁégconpatl ble with the peptide as well
as the of hegogfw%&ﬂ&%l ask 8 o O UL 00 s TG U GRIOE Tefite 2 SO

di scover ed hese st oppers pass egrl St when tested
usi ng pat i eancensretinggtotresue $VCEL) gntagdme 1ﬁ¢lmhxmnelmmmcwcemmnabnd kast about

100 |nject|ons tivel. ized in to vials,
syringes or” éﬂf@@ég anaRoniglEys ‘g}ﬁfgﬁ 6?2%@%@?%2‘%?{1 i }égﬂ%‘nfoﬂﬁ““v“tf Br nul ati ons
of the pr esMonerwga&pm (MCHRR) figaghhikts eMGHMemepament@gontstspdaﬁ:ﬂmhiegr ed
cartridges,

nber s nge 220 e conponents
of the phar p]rg%aé OP%g?mPiéﬁ%P 8??“‘&%‘&3’1%‘8@80 e 1 % %B%%n?rh PR art and
i s descri behhvk prebhaslybee déscrirdd, oo sagpld-tris. Pakat Apdliedtin Pvbibiaded Nows, Vol .
1, 2nd ed., [ I . r YQork, 992, which is
i ncor por at eﬁ@ﬁ?ﬁg&gﬂ%@é%%@i@ﬁ? %2@%{82@%53’@? R %‘B’é ¥859608
PCTI US2005/ paficsh I\[o@O?QGD]I/STQ’BS anmnf/mwr\m@zmmew Gx0448)enddave |iquid
formul ati on nI ve gi,n ’ @?\ f||t a?lon and filling
steps. The @%g@g ii% %ﬁ%ﬁh%@? g&o)qq#% %’léz h"g 3hgr edients in a
specific orﬁxempér%&BﬁfeVa@émNﬁtﬁaﬂérﬁmd by stabili zer/tom city agents,

buffers and peptide) or dissolving at the sanme tine. [00222] Alter native
f or nuat i onsf00&93y. , Ambobepiay epiite foaluse it pratntigntichelss iretuds bﬁ;ﬂidi on. However,

i f sterlllzatlonls esir ar an tion process
can be usel™ ‘?gr‘?matéa}g(ﬁ‘b%? ‘%Pﬁél“&‘z%ﬁ?@@ %dﬁﬁ%]fé%’é‘tyqtlac%p%f%ﬂpﬁﬁ% ion of the

pr esenE [ _nveumsom) Spedifip bpiald afifagdridis wsaful mﬂhdqfrévéﬁﬁrli\&ﬁtmmﬂtéﬂiﬁbl]{tIai'etrfof;[j [ (r)]nd

st eam (noi s t ene i de, formal dehyde,
chl orine di h’%itﬁ‘& %Zﬁ@{’ %@gémﬁ&xﬁaﬁ%ﬁqﬁ Fet%o H%%(‘ X084 0ne Y

chl oropicri mlomxmeﬁemfuam&aﬁmebae}mb([Dmudszaﬁd:ytqﬂebnketﬂhel)n(D@mmzsur e to a
radi ati on squr q and ase tl% %ﬁlln Filtration is the preferred nethod
of sterili z’é"?‘?‘ Ple ispthiopypiatey and BrRiFaliPPEHYNG t he present invention. The
sterile filtyr on, i nvol ves tratiqgn thraou 0.22 m (1 or 2)
whtch may. bR cAPEHReY eept i 8p g opr Ao Ao LR BIeRE on 1 & £1 11 ed
into aEpr O pantagoRiste) iAdISI ey, ber@ot [ahitdns,. thc{s@ﬂéé&ﬁi:]edlitﬂP@hBatﬁnb@h ﬁhd?ig&t Nod. he
anti - obesi t o, t subj ects. In sone
enmbodi ment S%C?%Z&q%ﬁa&% Ogﬁg@%ﬁ@t&(ﬁﬁ%ﬁf ‘ﬂ&ﬁ@f%%ﬁé ‘Sﬁ@ fS’r“lesent »
invention aiagoniste netéd if e peamenvaiah nﬁmm hisdrs wdt lionted OUSB-aBASBE71AQUt es of

adm ni stration
{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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i nclude intranuscul ar, intravenous, subcutaneous, intradernal,
intraarticular, intrathecal and the like. In some enbodi nents, the

subcut aneoug route of admnistration is preferred. In certain enbodinments,
mucosal del M4 20| so preferred. These routes i ncl udePCHUB208YE9486t
limted to, oral, nasal, sublingual, pulnmonary and buccal routes which may
include admnistration of the peptide in liquid, sem-solid or solid form
For fornmul ations conprising peptidic anti-obesity agents, admnistration
vi a these r opregasations iprmaktions thetmemetitiabll cympesitionp dptes.diad edniplsiraiion Tautes desi r ed
bi ol ogi cal effie eleiofiPudc dEARARPLanBlORAL! BRI bINGATRIIGMh Uyl ent er al
delivery. In addition, parenteral controlled release elivery can be

achi eved by #ngriiTnippsicktpm@rblatiindio Fap2UISEy7/0Hat ri ces, sol utions, inplants
and devices and adm nistering themparenterally or by surgical neans.

Exanpl es of [086%ir ofthiedbasist asanie fof osern thetproay invediogelse tichide hisgir8 3 Pat ent
Nos. 6, 368, 6 : . \hi,. I ! d herein by
r ef er ence. Tﬁ%g g%é %g%lgéger%sgﬂﬁaécﬁggggééof f({)mvv{éér:dhc ?%%3%%?%?% 1'Ea(%/iadue to

ent rapnment ofpgwationdfo. W@ 0YEI0P.de[3-( Hrdnedazol-4rpiiproprnelidesbamates @aack ce. See
e.g., US P . 6..379 ~ and . . . The
conpounds rraﬁg%oélg%ir%%5&(:1{3%&102%}%%@%%;53%%?% f’S 25|p %@g%ﬁ%%@ﬁn% Ig%tggﬁ%gl%t of the
conpound wi t feceptorantagrmists (Laswhkare: of 200 1)dFasendzers6 825031 denoiphglonc ose) t hat
will be 69 V40. 2006/ 052 PCTI 05103 f ti Ve Lemultiple
doses 1o contPBINRE PR B CRPR v A2 HOPLBebcrea YT ve ™ anount s
of the conpof)dmbdtivuted Rehétnyeatbaeates (Bbidgineiatkd a1 «h £000) Biveahziki SSBALE) and

physi of ogi cab SPRarrelr GRAEdrs LD Pl Pl PP ot S04 3E A wi 11 be

recogni zed byntigooisis/invarst hgpnistsakalyl imthe i@ invergioa imeiude, bof are he lanitked fo, obesi ty

agents wll yary with factors in ing the e and, wei ght of the
patient, t he' m}gé'iafné&ﬁt 3"@%@%%}%%'12%?%'?%?? %W@c%xo%&}t?’lcgﬁc@f)‘)%g’e treated, and
- ot her fact or ®dophaneépic dhoprexifag AUIGT2I9 (Ghaedhnt | - obesity agents will al so

vary with the particular conbination adm nistered. As described herein,
admi ni strati 9194 t Asti-algsitg sgents for ostbn fimtprasent imvgntiinlateeinciude clwlacpdeldmol anmount

of any of th nm [l red agents tq.be ctive amgunt. [00226]
oumvor . typl G BB R s R AR AT iR I s pe 0 5 o 10
jig, 50 g tointéfdiog irftctndarbutipeeot limitad to, hbsealoauibed0E. Put. N 6,789,106. 1Bgecific ng, 10

ng, 50 ng o 0 . of. the pharnmaceuti.cal,.c n S
cont enpl at edbgﬂié‘g%r%?% 1’&%%‘%’ l?u} ﬁﬁé“ét ! Ef(d, O’ﬁR'g.q?g%gg{ gﬁ?7ﬂ%f f%lph’g conpound
per dose. Thgi3iesesi¢randlay14teyt.be delivered in discrete unit doses,
provi ded continuously in a 24 hour period or any portion of that the 24
hours. The n[0obHes] oAniilobaBy gents fhayseniayhelpeesbutdmvedtidnalsaheitde ghipldr  day,
al though it _could be,nore. nt i hu el ver an.be_i f
cont  noous | FERTSReT BB R ARyt e PERi O 188 o o. 0o0s
nnmol / kg t o alun02/@R250nGhrekgarpepnistsl ks @lse keovdosaHE (giavdith@mond secretagogue
0.01/ prnol /kg/mn to about 10 pnol/kg/mn i nti nuous i nfusi,on. These
doses’and i nGHEH BN e Tt PRTEH: By bR RENE oSt PERFER (1 vo) or
subcut aneous cashiteliehd the atd GHS {rBagonikts il eseIf glirglid attabnisdase/ del i very of the
phar maceuti cal

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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conposition given i.v. may be about 2 g to about S ng per day, whereas total
dose/ delivery of the pharmaceutical conposition given s.c nmay be about 6 jig
to about 6 ng per day. [00227] Leptin and |eptin derivatives may be

adm ni st erg@d,20éis2¢0¥anpl e, at a daily dosage of from a};@%q,gﬂ,(),;g)ggg/ kg to
about 20 ng/kg, in sone cases, fromabout 0.01 ng/kg to about 0.3 ny/kg.
Adm ni stration may be by injection of a single dose or in divided doses.

[ 00228) Sibutiam ne may be adm nistered, for exarrpl e, at a daily dosage of
from about / K LK ' 0.01
ng/ kg to ablgg%&)i %/gﬁlgerglqh@p&gll “gtgé’gggg gdrlglrlﬂfeg SsdIf 686s %93? Héa?% tinmes
per day, orcdmpositist fai arhlmnsmmas:sa fatiennh Phanmantcal fonsnlmunesontsmﬁmwfam ne may

be admi ni stered the SI l.e .dali gse of. 5 r 0. ng or 30 ny
orally. 70 Wb Sttt e b o e R R oy be

adm ni ster ed:rtaf&lmnsee&aﬂm B)%.atf tle cdapdbund dppagmatedly 6.0t 0e896 (t/v) €. aﬁl ng/ kg to
about 8 ny/k in sqne i.nstances fr about. 0. Kk 0 _about ng/ kg of
body wei ghta"lgﬁteapqﬂsof’lﬁ%%ec”@%%%r %I%atf“ﬁa g‘ﬁffi‘ g@&“%%%é%gné C?[?’Pfgih °B8f day. or in
sust ai. ned rﬁduﬂa'&ﬁtt3f)®6iﬁout[’0@2|ﬁ}ﬁbxﬁﬁbﬁlyfldlﬂodWor(gr/xE)éﬁmiﬂr‘&BwﬁﬁE oprovided to
illustrate, not t he | n | on [ 00231]

Di et - i nduce®® %’Bg'é? g hFB]P’@)"'I @p@ﬁ%&@fd_%wlﬁ i a val uabl e
nmodel for dﬁrb@fﬁﬁwissﬂe?a‘ed ﬁbmslhetgfo@m?nsi@ggbﬁhmm'solplﬁeneﬁarcghblhﬁﬁmh sitggi s. These
rats were devel o ro SD)BR). rats t ar e prone to
become obesEoRH2 ’gfﬁﬂ'}t@tpa‘ia ?“é??‘i/]gie?oq ‘gﬁﬂ@%ﬁ%"g srl%f E‘)ﬁ deéégé‘ ®for exanpl e,
Levi n ( 1994formwiied geptihié $d 8 inclifed iRDR2vHtiRe 35 produii n et at (1997) Am J.
Physiol. 273: R725-R730. DIO nmale rats were obtained from Charles River

Labor at or i e@p20ifc. In(a\Pattivhiagintodinddd) of theleesedtisventiunea plawasduticadi vi dual |y in
shoebox caggs_ at,. 22 in hour li.ght dark cyc]e. wer e mai nt ai ned
ad-1i bitum E’Bﬂ‘ﬁﬁhW(ﬁg’reé’feé?rﬂ} WF’@IWHP&F ¢ t@ﬁ%%%é@&%“ﬁ%%%‘ﬁ? Research Diets
D1226B) forccﬁzpzumdeegsbetmémlboﬁtm od%ug abouegurant,. orBétWédﬂﬂbeiitd tokbdubegobat t eni ng

period (prio dm ni strat t he eve a nean
body wei ght™ )é‘f’oé]iff& %g"gﬁ%e?n? %Azfda“l'Wéw 5f B5° Fﬁbg@i g‘”‘iﬁﬁ %’W{ﬂg‘ﬂgﬁoﬁ‘i o four
treat ment gsm6Rsw, ocaole ;géf@ﬂa'ﬁly\baﬁleeﬂ armhtam/ad abduit 1215% BkD@ ik mﬁeﬁmdlmsﬁmw c

m ni - punps to d&l i ver vehi

et b ( BOORFREHHENP BF Sty PHeqoD0 5 0 s POt e CPET PORTSIEon By Koy day)
+ anylin (10ite@g/ kg/ day) for a 14 day period. As described herein, anylin
acts on structures in the bindbrain involved in food intake and/ or body

wei ght nodujoaz020n AdditionaEphicifyigCdesnt® fuch ke sodiuet @doride, ab hell By ¢bdrhadwaius

i nvol ved in fpod intake and/or nmodul ati on. Food { ake and body
wet ght - vier SRR B PR SERiD I8 TR TS HERbP (o and
after drug ikieRbaREObS tHS brealINMRi{yt e cMafomdl Abysdifiom makidd flcMdsd in the

presently described formulations at various concentrations. For example, an excipient 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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TX). Indirect calorinetry was used to nmeasure changes in energy expenditure
on days 4, 5 and 6 of drug treatnment (Oxymax; Col unbus |nstrunents,

Col unmbus, q—l) | data are represented as nmean SEM Analysis of variance
( ANOVA) and ﬁ’o?é’?(mﬁ’ B tests were used to test for group BEFPBOEHEE686 A

P-val ue <0.05 was considered significant. Statistical analysis and graphing
were performed using PRISM& 4 for Wndows (G aphPad Software, Inc., San
Diego, CA). In sonme early studies, SYSTAT(r) for Wndows (Systat Software,

I nc., Point RdohnohdilApasas thegederdco pitlan af a/gtag acid andNCsB06 61 0E6QSB], or

PCTI US2005/ 0 0 nd 2 quy & lin and

| eptin on cu%ru?qﬁ%a%%mg éfl Oflﬁ%qugaﬁ%ase ‘pr%] anegéé%ne:%ri';'}f'st)e(%&i%a(?elac %?1 after 14
days of dr ugamidndimistetad. | Te.chdige pbyH 1s(s1ighans Irmg srtesdmounsofthydibni@h)or | eptin, the

(o of fect o BrYRS Mass S shiiRee B g™ Ot %’ﬁt”mtfg'yesurﬁf’%%i eated wi th
the combi nat g’ o Rl RG] SRkED R0 ﬂg%{%eg'a@@u b3l ges food and

| ost signifi re wel |ve 0 ra ei ther vehicle
or anylin or fohnmdanans a&mpmdu( mﬁﬂob@ﬁty ageritd, érrexdmple tater sr auaqubousa(bngaxhhat gr oups
differed signifi |y fromone another). [00234] Simlar effects were

observed on %O(SV)’}HH‘ b0 |Sﬁporﬁ‘° Figure 3 depicts changes in body fat produced

by the treat {H@Q&@agm%sfbﬁwaaﬁeg%q%gtsman 052 il ROl Brelehf, pr oduced by

the treatnents 0SS 1°’n a rea e conbrnation of
anyl i n+l ept i enbamsd byinginiafningslin ﬂalyogtheﬁaheulaﬁdnamthbhzaige pfebaui Nefosbéut 28t ed Wit h

ei ther indivjgdual o] h.l cl <0.,05 anges._.i d fat wer e
not accorrpanl g%”% q@?gnl flinc%% ecrdélg1 netssﬂlle eanef%?mg%l?e%(mgﬁmﬂgp gure 4).
[ 00235] Fi guraegeofdbgit 81530 ﬁhmngmltBﬁtceﬁle,ng;onmanﬂmdmtemsérodwbnm@ tthd3dar k cycl e

of the trea l.e .dru I dLeh)- dut| in food

i ntake and bgb(?f}%/e%gﬁ%%gom “f‘?""ﬁ“‘é %bé%m@( t ]% a’ g‘ﬁ’ﬁﬁ% 5 0trbaebol ic rate
(Heat, kcal /hdxhg))y thisgheprt, utesapzeﬁnﬂ\y tridetstoad thmo;rfl’te:i'erthe pHof thé phmnaaemtmhd anylin
hadaS|gn|f tab c ring.the.dark I | ative to
t he ot her gr féceg‘%srs%ﬁ lc %4? sﬂe%}@?eé?ageﬁe. cﬁleﬁ%%efv‘ifdgﬁ?%a and
forebrain fe&ﬂmﬁe@lﬂeﬁﬂ@t&mﬁd&t%@eaﬁyl in + leptin conbination resulted in a

significant and sustained reduction in food intake, body weight and body
fat while inf002e8i nip carrtimérobddomentsathe buffan waitl chictanbobesith egansdaumtadcems 1 n body

e, xanpL B R Satiin BRR QR T Er iRt FE R B bl o

further expl plicspatedufyr(pretirably € a fmblffeatuiatiofn cdnhantietorbéfifaid aboutdfs @napdutn and

| eptin on changes ,j,n.bod i ght .an Q o )sition. I n-hred O (Levin)

rats were ob 051%%@85 P}“@,ﬂréﬁlﬁ}ag%“ﬁ%{,@}ﬁgﬂ%gt a&’gEIQLSPWﬂ%‘OH §?‘tﬁ&‘3’£§?n hese rats

wer e devel op&dmlayoxﬁaﬁrtyauoat/ﬂorabcﬁm eonma)l Km@nmfenﬁjdmméﬁé I’the(lﬁﬂ)aﬂRanre&tth that are
to b t | ati Th

here housed. (RTERGY duidin) Cribiginanpbgett s S9utd orbu 30 ml ol | [ ght

((:igrzcl)(/o Eg;: ef r@@%@ét z&ﬁggl I nt a nedgﬁedmlthtélfgrllmﬁa ons ofre{gtg-g e%ltt}?zll nts i:ngth fjat diet

1mportant1y, is not necessanly 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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D1226B) for approximately 6 weeks prior to drug treatnent and throughout the
experinment wth the exception of pair-fed controls (PF). PF rats were
restricted to the intake of either 72 CVO 2006/ 052608 PCTI US2005/ 039686 the

anylin-tregbegy@ssyp. Prior to drug admnistration ratspdggshysrizeak! v
attained a nmean body weight of 500 g. [00237] The aninmals were divided into

treat nent groups counter-bal anced. for body weight and were |rrpl anted with
subcut aneous osmotic m ni-punps (Durect Corp ,  Cupertino, Each rat was

rat amyt i n FCo g P B EhE s ity %@%ﬁ}%ﬁd@%&%@%‘% e el e

nurine | eptarmbifdiResctisectnuy o‘dmadadgxﬁyﬁaﬁﬁte $hjchvless ndf lIpgo bvatyeispafftcerid e wat'er .

The punps re des to d vVer h| C L kgl day or

nuri ne Iept%‘wbgfpéﬁﬁtgl 9 G bd’a{r ?ter"“g Tﬁta%oglyz/e%g}rﬁ%’%ndm %%Gﬁé‘ggé%wlfgch group was
i npl ant ed \Amcmbemuﬂimnslb@gimms&ndmrmmudc lemaruohyqn@tes(ﬂmmm\xﬁidn me,art@srperti no,

CA) designed.t el.iver vehicle tin /.d 100

gg/ kg/ day) %‘Fﬁ‘ﬁ%g"t’f”ﬁbe?‘% ubré’f?ﬂi/jdjgg‘??w ar‘é ‘glé‘b%é‘?%‘%‘h Fd¥P™a 14 day
peri od. Bodgiabede mgitatisnd(efzopditihnbliakie)wer e recor ded daily. Body conposition
was neasured prior to and after drug treatnment using NVR (Echo Medi cal
Systens, Ho0s2090, MXriaitambokimbpts, fammﬁkdrhmmlnrbdshw amgousd is stabilizeder e briefly

I d tilated I be.th th ted
"nto a épec P gt ol Rl Popdel 0 Ao RS, o pump
i npl ant at i opolgmnehytene/tthgerde gyl chaylymbr, hh@elmep'emmpmtyeﬂﬂlbm@glﬁ:nhwm dfhe

gram of bomgerat w001 Pe LR Bb gPoRood, A B0 M e stiEe L Lhange

in grans of pdirid a&&xohﬂdom&mﬂgﬁﬁnam A%gﬁhﬁd;éefhbﬁéﬁ%loftkﬁ@dphﬂlmédat and dry

| ean tissue at a reat.nent 9%.baqd

change T oRBilgHoba g e PsaRbyet e Sl m e e b R ey g

vehi cl e- corfoﬁﬁﬁlatbnchaa@ﬁa hémsinathaRedama delyhulavied ¢nipoadnt t}iaaeewee&tﬂmmlngr oups
over thet treat In this.experinent, .leptin i stration
resul ted i n t%'?)fé‘?‘ah 0BG ge ‘ﬁ‘@ﬁ%‘% Wﬂﬁnﬁiwﬁ%@?%ﬁ?c{]wygﬁﬁlf%@‘ﬁ% E?Fst ration
resulted i nth&rpuqmei all 6% decease in body weight. Notably, the percent

decrease in body weight in response to adm nistration of a conbination of
anylin and joepto]n mﬁﬁbd)ﬂthteizﬁéma@pezemfﬁbtsta’gs that aui-rhib@hial dpente anbi ned ef f ect

fromthe indivi.d agent s.adm ni st ered on Accordin lin and
| epti n act ol ot TR Petnait Bn e ik et atined B " 60
depi ct changempierdoéw,dmaiha’s mmdmha]rmesemtrin mdgatwoat@trmonraeﬂapaﬁieioveﬂey,
pr oduced after s .of treatnent ar n tion in body fat
e eaul togrereRdecBr Rt oo et ainepctied £ oo ned

reducti on i frep@slion ivrile ﬁﬁhc&a\{rﬁghlbbrtr&i oﬁthﬁcdn&disWMilA&ﬂypc&Eﬁﬂb scedlebp@se changes
in body fat were not a ani ed de S%?Ies i rotel but r.at her by a

73 WO 2006/ H52&0 8" 1SEEL ? 1§36 BB T AV Yy e e"ﬁﬂf%t icrehiglse resul ts
support a ngdeaioehdutl RfelfAedtedad ehdife MpBibIRY Wil 210 Bther 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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agents as well as a weight reducing effect. [00240] Anylin is known to have
an anorectic effect on a recipient. In order to examne the effect of
anylin + leptin in the context of an anorectic effect of anylin, a

pair - f eedi n‘g(”@‘i(’@é%"i”rrent was perfornmed. DIOrats and dr REH¥EEASHBNES gr oups
were established as described above. DIOrats in the vehicle, anylin, and
anylin + leptin treatnent groups had ad |libitumaccess to food, while
intake in the pair-fed leptin treatnment was restricted to the anount
consuned by dondbimtign with ¢th@gtie begaybalipohoBEdy1.008), ghin-cnas] (ﬁéeﬁcﬁ"/@edpﬁiaﬁdly for the

“and e pai rorel ) R RRp R RRR Ogrsth ot dlf A BRrHTENGT 60

decr ease i n hogdy) pm:bgfst Thepadtienseard Dwev Akl edt@s oD Widroxybangoic eddil A i s

consi st ent [Levi result. of |epti.n_havi ttle effect on
body wei ght m%%arhf’?ig °8 F@@gﬁfﬂ?@f Breseig V%‘Bﬁ%?‘ﬁ@’ﬁ‘gﬁmlf‘ﬁpgr‘?ﬂ’fu??"ie"?%t| nresults
in a decreaSdenofs byldittinl2 % in body weight relative to vehicle control.
Accordingly, the pair-fed experl ment denonstrates that the conbination of

amylin + | epﬂODIﬂsﬂ edimehntiﬂe,dmmm ngfPrMﬁylm, dodd nablevea teln&ncgmraﬂmrhs atlo by
caloric resty 002 sed r.ein rum.| ept| n
Covel s’ i n ¢ HE® PR AP S RTRRAE g ¢ b B eeliRe megren ngt St

| eptin resi siuathaatabBizd the plgrhadenticaostiulitiont He@ever rwdth\tegmab&omﬂuas.cna I epti n
Ievelsandletlnre5|s n examned inn I raque- Dawl ey
(F8D) ° and | WIE B9 FAFE A ddenty BRI & B RS SHOThES Se2B P s ver e
di vi ded i nt ofoiraulgiont Taek frmbladsn wag theh o lyogliiiids SwicnistRbwntle chusd t h
subcut aneous osm)1 C mni.- u RE Cor - pertino, CA. designed to
del i ver vehi %% ‘8‘“0%??{}%‘?‘??“ g;(p?%ﬁéfﬁu ﬁﬁ“‘f“ﬁi Ytﬁf%’b‘{]gﬁﬁ%’ﬁ has pair-fed
to theI armunkelmaalgruaiedoﬂayxautaﬁ@as@ﬂwrfga%ﬁrn@@teg&t Ypaeip dématuridg dctivita pe@asd oFI .
Serum | eptin vel s were determn ne mMino S usin acom"rerma it
(Linco Res e‘?iér AN OP%’(?temcg?“s et %’gaCtK%jmleﬂgs %ﬁé@%ﬁcﬂvﬁlgﬁ?’@% S8he serum
leptin |evel Hb\ﬂ&:%hﬁhd@l&ﬁs u@:fo@lﬂﬁs aRtadBbrSeah smaﬂw;ﬁmemagaim infarfessal bi @B gher
than that in_ the nor erats are

hyper -1 epti n@?ﬁ?ﬁrﬂu%ﬁﬂéﬁ"mﬁw #@Xf%ﬁ’?eréﬁﬁhéeam%&?pg ¢ ontiepal¥het ot he

anmount  of fogéseﬁﬁhmrmgebh@oamdomoos%a(mdoﬁmbtmél%rﬁmgﬂbﬁan@amddz reduced
pl asma | eptin vels in both (S prone and the nor r% anj nals. [00243]
Nor nal , |eanpqlx@e>* 14188 Qﬁerpelyawrha@ae(? SOPOLeT0Rleeieh PEUPS: Kich group was

i npl ant ed Wi EHd LS RAShy RS TIRINi0] 1 PrdPandbifdSte @ﬂi@ Cele. Q0iB5, wiRiger ti no, CA)
designed to deli verwg?]t)her \73% cl e(qoipr(lﬂje tin %)0 g/ ki %day for a 14 day

peri od and b@a&va@ﬂv@%éblaw%@@ ]’@?338’89(?05‘7 QB‘B’Glomﬁé‘ir&‘ﬁ ntwas recor ded

weekly. As s cti ose of | ept
mor k! day) | OB o B b epiantdp A cogtimh B e A Ao vl
reduction i noﬂméimlami@hﬂtaal forful@ibA Rk pdiSiRg fnaths tonTmer@Ll@t@r QRS tHBlisS

descri bed herejn _ap (PE resistant to th i_ght. reducip effect of | eptin.
EXAMPLE 4 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, polymér solutions, or mixtures with polymers provide the
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[ 00244] To denonstrate effects of the conbination of anylin and a

serot onergi c/ noradrenergi c reuptake inhibitor on changes in body wei ght and
body conposition, DIO male rats were fattened and divided into four

treat ment \goosRPs26Ae described in Exanple 2. Rat anyl igr@soddiosss ved in
50% DMSO in sterile water and sibutram ne was dissolved in sterile water.
Each group was inplanted with subcutaneous osnotic mni-punps designed to
deliver vehicle, sibutramne (3 ng/kg/day) or anylin (100 g/kg/day) for a
14 day per '&&amﬁgggcgu%;fé%ﬁ%d?e@se o(i}ﬂg r?gﬂ r%kgu a8itibied B ggﬂgngadflcéﬁlrsé?’()dy

conposi tion rror to a ter rug tredtnent” using NVR (Echo
Medi cal  Syshowdsot alémwﬂ)oaffecfm ovefalstabibithyofdiplesiacewial feramiationefibs, rats were
briefly pl (; n) in a well-ventilated plexiglass tube that was then
i nserted |§§gsgn“§veété?l{;l i zed rodent NWR nmachine. Rats were scanned prior to
punmp i npla 1PN L a%g ﬁn@ebl ed the
cal cul ati onn[bg% 7@ ha%dﬁgg%?sn&gg%&;dgqﬁg%r Q%ﬂ%th%?tﬁn 151% 5’1?51‘ émoa-?llid:ns] (e.q.
grans of boxysifeaed =a¢0mm0mtm,éatﬂmms no gorgaiser dat bd@tsdlyflam at ddsagetlip prmne= change in

f b d dry |
tglr Sgﬁeo( e. OV%S’ aof/ﬁEtbth%l%ﬂlf1 ﬁaﬁCQapﬁe% © -@?%é@de?at trg e Og%ée |nne r:ychgﬁge
in % body fmte;hm[o@@@dﬁ}mélfrfe: ag:raaphlal injeftiqgumust be @seddemi consdevation of the cor r ect ed
changes in @%{péﬁgul}é}‘%ﬁ'e\’conééﬁlmg wll astoFglf %&St?otnr%tthe%%ﬂr?e%t @%eh NGufgeo weeks

of treatnen rarnine m ni stration af one an dm hi Strati on
al one r esul dubjcted mboqmomoﬁ% ehptidects ﬁlelglass bmﬁiye wehegml cazil'aﬂm tpenigiprizeddecr ease

in body wei gneceés Mo f}?orfﬁlcgtgrqapsl ei E%eaton erp%l Q)%tllcac%e g]ggs anyl in and

si but r ami ne” WAS > ap L?{[ Siﬁ urés 1 n body fat
and changes#ssl(thndmiedﬁé) ontse@emnt (Wma;o,n Cﬁassd)ar)e@ﬂmf vemiort; bﬁsﬂm&a]‘ weeks of

treat ment. Sl?%gt %I}I}%%g}?és V1$’lswadsca1%né s acce tab? gﬁotghgm}facﬁxé nefﬁ&e (glass anylin

al one or e When bot h
anyl in and Wedor, Biihdee GlassiMBIA dnd Furma &litedh. |’H1edﬂ)0ﬂ2g1@hhﬂckﬂ1erﬁi§alg>mpkﬁﬁ}.

vl ; st Vit Thedds e _
mes. Lean arstapPRT ot BT A a o i GRS b P Ve

adm ni st er e3f wkmilieato serinn vind ol fival dopcentsation oﬁﬂ;llrhg}irnld%dQOrﬂg/ﬁKi)f.theThese results
support a net abol .c.effect of., ents as well as a weight
oo ng . CRTROT 5 8RR Ss ) ol SenaBbe DLeBasRnEes (00246 The

conbi nat i °“[gﬁ§1si‘”yﬁorrf‘om E«!mo attggeh&goeg%cﬁ%e Jlegt%o% 2 eE &t 19 y%%@ﬁ%loéﬁcﬁgﬂnoﬁ’é’er e also

tested for ts on es in
Phent enni neneedle ﬁohaaﬁszpcdbhhry syre@emltcea;lmuhpbglose naltamtbumﬁdmfanmsgiﬁng agoni st as it
actually hit di vi ded

o our R P e QU e o SolTR it lPis BREGh R Sl 80 ¥ O

W t h subcut suppetutsosasrividi ia platay-gpuhgpsmanbindr i nserted with an or aI gavage,
desi gned to deliver vehicle, phentermne (10 ng/kg/day), anmylin (100

g9/ kg/ day) [60219he ritegpetsiier gldOvialy/skgt abalWpst-44 ¥ir§0, Mﬂ(ﬁ(i[)qm‘eig@/fkcgﬂm;i) for a 14
Say BT 6, sl 15, B sPATD 0040, 05 Bl Gh Y B L LRSS, ) o
phent er m nephaemyuticel fghihjewas. Fedomudaiodaddmprising peptidic antl-obesny 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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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
per cent bod ht of the treatnment groups over the two weeks of

t reat nent . éﬁbﬂ’!’@ WWe adnministration alone resulted i nPaboutisIBesH
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 administration of a conbination of anylin and phenterm ne was about 12%
Fi gures 1| B [adat1]10hd epheihctetigigesss for thodhyvd Muuiaihdmﬁmgg&efaﬁy bodlyes prot ein,

t I t h ks..of t t of
ot mmse | omRAEY BTt PG e FEER R E B BB PG A Bhe and 2

gr eat er anoufiscl@fiorf atmng& ih @sSecifia Srdev (petrattativt fdllotvb@ b} sigAti e Rhichy anylin
al one. VWhen anylin,_ and en ne .were admi hi stered in conbination, a
synergistic a@%%@f‘ﬁ%%n‘ﬁ“&?%{ ﬁ%rggls(sﬁlrvﬁlg“ ‘ﬁ Anne tig, (pr otein) mass was

adm ni stered al one.

unchanged or to he | ost when P e

Adni i ot at 1 QAT - MR o S PP EHiR BPOTS P TN | he

corr})i nat |( on H@frev&mﬂsteﬂh@ﬂdn i@rdeﬁxwlbmeaﬁsdrﬁmdﬁd;lnhm ﬁ&ﬁl&aﬁ&ﬁpr@%e@@daﬁSéz Or Incr ease
in lean (prot SS ve e the .S _underwent abqut 12%1 oss in
body wei ght "(S?‘i de‘ﬁ tﬁ%@f@dgp@é a@mc@ nﬁf“"é" § IBHI BYDEPct of the
combi nati on prmamm&atﬁﬁ pmbdsesaﬁcraiew&ﬁbﬁ sﬁeﬁdmﬁabmeeﬂ) Jfegheat, gE¥AWRLE 5

[ 00248] To denpnstrate ef ects‘.‘%Lql 51 cQnbi n lin and a CB-1

ant agoni st oTYIR §Fige dompldghyy HEOZAY PIB ogﬁt%’iﬁ‘ﬂmlaf’ﬂmﬁr ed DNO

(Levin) rat so7éRd, ChleMapiadin) @eracdic asm (ﬁaa;m 1ﬁ§mﬂb v&T the hleeb %xp&bﬁa&@afaﬂiaﬁofwer e

devel oped by Barry Levin froma_lin % CD%%EEH ats h% re prone

to becone ob®@YEe-gRd aepticdendimg, f 11@"’&09 lsr’ﬂ‘eglﬁ oG R Ste& fetigy for @ wer e

housed i ndi Vioghadtlons bithSHeRRIHveRAGE The btedlé filfratibn MvdiRésiiBndiivukhrbighivt4sdar k

cycle. Rats were nmaintaj ne%@d libitumon g rmdergh&lééqrhr gh fat diet (32%
t

kcal from f af™ andgh&eip hors) atich pay b pynnetid 18 se5ied 3ji0g, t Bsi or to

drug treat nefledai6 afpé R @R or 66ntMEr£006/ 052608 PCT1US2005/ 039686 t he
experiment. Prior to drug adm nistration rats bad typically attained a nmean

body wei ght [00523P00nYne SModint, erehaiiobdday %@nrs @reQiRini GavRELiphR4llylto WREK pri or
to treatnent. R nonabant _was adminjstered at .a range of oses (0,1, 0.3,

1.0, 3.0. 10%higFiRgIndaps embodipens, fa iy Pharmapnticd! foamdatnng 8 the Pressgbs, DVBO

sterile wat efnyenfbn ¥#6 Ritéihi61 NPSarekFh1RESIREEEbnD Buildbl roRdFF adindadk 9/ day) .
Ri nronabant was al ways delivered just prior to lights out. Food intake and

body wei ght Werds REsscEy 1&?‘"“?“%&“@%@9@ 1%%‘?‘31%*‘11 dareamisylar, mFapeabipdosi t i on

was neasur egle fkd. Qh s&n@b @x%dﬁfeh@fth@ﬁﬁ&néﬂe@@tr&&@&fa!dﬁiuﬂﬂra%s@n%@éﬂféd Mgdi cal
Syst ens, Houston, alql nposi tion nmeasurenments, rats were briefly

pi aced (- eﬁ}ﬂlrewb%@m@rtram%% IFE 1 AP @raieieds Shese Erutes ingtudg et a1 B% i nser t ed

into a specighiaqd orAdRNM, SM{RormCﬂahﬁ&ary aE@B&cm&ﬁm&ﬁm@ Rethr to punp
inpl antation and on the final day of the experinent. This enabled the

cal cul at | on wkwpEEgeel hnpepbte aliwd semi-siidprsoliderme Fpr fosmplaignssue (e. g.
grams of bo&YngB@iﬁg ?thhgfc ahif gﬁésfﬁ?égents,Qﬁﬁfﬁsﬂomgﬁe§6451tt§§re?ﬁ?@| ine = change

in granms of bo es in %b conposi tion fat and dry
| ean tissue s(uést@mallw/mgr@d)yptfdgtto 3ip the desirad ]apg%glcal 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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% body fat at baseline = change in % body fat). [00249] The graph in Figure
12A depicts vehicle-corrected changes in percent body weight of the
treatment groups over the two weeks of treatnent. Ri nonabant - adm nistration

al one res gbout a 4 % decrease in body weight agg, agy,l;k,p)ﬁgﬁ
adm ni str&égﬂ(éﬁgne resulted in about a 6% decease in boc}y wei ght. The

percent decrease in body weight in response to adm nistration of a
combi nation of anylin and rinmonabant was about 11% Figures 12B and 12C

depi ct changgs.in bod t a i nbod [ ot ively,

b bduced ar o mideledste X Faos eeR ey enBe ThoBeefEIRET R wi o h

t he treat mediouefs ofihé bteﬂpoamslfbﬂh:aﬁw&@er@bf crurmmaimiated disedzey oraltsdrdarsibenel’ gistic
ef fect was , obtajned when both a 51 nab wer.e stered in
conmbi nat i orfbgsess ‘Silﬁcli@@ treat, REYPTH & l?rﬁtﬁqﬁﬂ’ )55%3?53‘?? St up eﬁ’ﬁ%‘ ant al one,
and anylin vdld dTeRakant in conbination resulted in a relatively equival ent
increase in lean (protein) mass (Fig. 12C). These results support a

nﬁ abolic {)m Qisvt'emaeﬁaaﬂgamabqusﬁhﬂ@gemSnemacmm@atﬁtmlght reduci ng
effect. anot her, .assay, .the 1 _ant agqni s nanbant
(AC163720) t5J ‘ﬁﬁé’f‘@r"@ﬁ‘ (,f%‘iiﬁif' malpfisn thides LtﬁtuO% g@“ﬁ’%ﬁ% rats were
mai nt ai ned gdedtisPhisial @Adidon, m&d:@ﬁcﬁﬁcﬂi ty bbﬁéﬁ%dﬁ &Iddﬂteﬁfac{o&?%ﬂ@ﬁbmfer om fat;
Research Diets rE})qu%’e?G % éor 6 Week prior g dru Owgmént At the end of
the fatteniRPUBEE] RESFILY PFRE AT 91%%‘"& the RArt MgHS of 500 g. Rats
vere then Cﬂdﬁlﬂﬁ&e& NADdebdrided Raeth, a@h@ﬂ@ﬁn@nﬁmemgk@@mefdmmhﬁmﬁﬁ@ allswbcut aneous
m ni punp (Durect go d inser ed wth an oral vage. The m ni - punp

cont ai ned &Pt HEsAucy PI‘P@P%O{] ’F‘ﬁ%‘i@‘?"f“&be %#QCHV‘?W@/ kg/ day) while
the oral 77 0061052608, P JUS20051Q39686 e m ni s re elther
Steril o wat V2] PP TBiee GRS Beg T R BRRAANEE LRGI $900) HEG #5100, 5 1. 0,
3.0, 10.0 gy, K@Lda)moo pgktaaﬂg@pmmhoﬁmbmuomﬁg,aﬁa pg,langveeakg lﬂﬁxg,dﬂnhg?t ed in
Figure 13 and_two g ese CQ |nat| o gél e% }%&Hé?hl i ggt ed in Figures
14A and 1470 m§P ﬂlea rRpGeutiqe fo opBieEg ®d¥ffects of the
conbi nat i onagdes a¥khé 011 apth B 6XBB Edrpoafi@ped dose. THE-@dsepepbis)i taybe Hs Gy G u
Ay Thr Phe %r Ser As?g % srﬁbGI irilt&ﬂlJ_eu n qu %*ﬁ gJAleg Val, Arg Len Phe

lle On Trp eHvered e diseisteqny g'egei» vazﬁeé@nﬂs%fruslwa%%%?ﬁl% AP RIS ( SEQ | D
N6: 190), OMatGhAAdRErs] Thdeaiber\&l Bk péﬂﬁy B¢ Ye HOHANAS bduoR perldbPDaltBdughr at s were
fattened and divided into four treat rrenmﬁ];rou ps, as descri bed above. Prior

to drug adnf futbegnqreCondipovs defivepisap bt ProBtBoNE RSBy wei ght of 500
g Exendi n- %@n@iaggdos&%d ﬁﬁkﬁﬁdﬁlr&wzhaddeba/onﬁm 00PMAR/K8 o Aohfdtdaddks gses (0.3, 1,
3, 10, 30t/|cg/day) ved in 50% O in water) or vehicle

was adni ni sheFdadosyoria aﬁ?ﬂhébOkfn@@/kgimlgW&Pwalwmoé\s%@mw.agﬂ%hnaw& food i ntake

was recor degdngdah! YhesERiYs M0 WISk lcarbeva@ﬁverém%&a%lmqg h&ﬁmis@atf%ﬁ@ v?f(irer drug
treatnment usin NIVR Echo Medi cal _Sys

TX) .
conposi ti onY istrationy(gc. M@ms}an@tmaydwé@@aly@f ﬂwrﬁhﬁwavwﬂéplmel | -
ventil at ed Wéﬂé@g%@ntxuqﬁam%ommgwmm D28 hbRHy, HeRadtorpeci al i zed rodent

NMR machi ne.
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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Rats were scanned prior to punp inplantation and on the final day of the
experinment. This enabled the calculation of changes in actual grans of fat
and dry lean tissue (e.g., grans of body fat after treatnent -granms of body
fat at baseline = change in grans of body fat) and changes in % body
conposition for fat and dry lean tissue (e.g., %body fat after treatnent -
% body fat at baseline = change in %body fat). [00252] The graph in Figure
15A depi ct sywyehidikapnsor rected changes in percent body waighd2efossdie
treatment groups over the two weeks of treatnent. Exendin-4 anal og

adm ni stration alone and anylin adm nistration al one each resulted in about
a 6% decrease in body weight. The percent decrease in body weight in

response to is combi nat.i an of din-4 anal og
was about 12@6%9}% %‘%@tlﬁgﬂc@fﬁ@rﬁs g‘f‘%we’éﬂ?f g%@‘#e‘hgégﬁg &g%a% uchanges
in body prote@lhmghkespsoni 3mbie, 1mscm¢liﬁ@ﬁcafﬁcmt aﬁoh@img/kgﬁced&muthhgkg efat ment .

Fat mass | os s.eyi dent th th reat ne in-4 anal o | one.

Adni ot at | BT b AT ST P Sl BT i ) SERPRURBRB! nat i on
resulted in frmmrel atively equival ent decrease in fat mass (Fig. 15B).

Adm ni stration of anylin alone, Exendin-4 analog alone, and anylin +AC3174
i n conbi nat i [02304s uTlecfdllowin@E xa@dphds iapeatryvided (NDuAROOHRDAA0HT, AEThddBae05/ 039686
equi val ent increase in |ean (protein) mass (Fig. 15C). These results support
a nmetabolic effect of the conbination of agents as well as a weight

reduci ng effect. EXAVPLE 7 [00253] Mr ate effects of the conbination
of anylin and. PYY agonists on chang dy wei ght and body conposition,
DO nale rats were fattened and divided into four treatnent groups, as
descri bed abBXaMHEHch group was i npl ant ed with subcutaneous osnotic

I PUTDe, B RS A IO e PR, 2
goigsd?iogerfoggm nggéﬁabgﬁw brYY nﬂnfsh@@ehbxw Tt:m;mlll‘hpmrr}uiwbreglev@ggﬁsg}‘ ved in
5056 - DvE0 st Bpisdigt e PR kst bispe Rper i a s el € Rlebfl et or) or
vehi cl e was highlin fai st enegly. Bee, rfbmﬁmpumevﬁqmmp Aak @havd Jo0RF2TMREINt was
Froat mont - usLHER gk Qg it 2 SRR Rlotate iy St ety 1

conposi ti on Ch&ks REREDALSratdria$, InoVEWBmbgioaf MY). pliRaes werelhousdl fdividuaRy in

wel | -venti | at.ed pl exi s. t.he serted i.nto neci al i zed
vell - vent | Lakedplexial pod Luo bhat as then | peerted Lote B spochalized
final day of of hfod@XEIe highEtidiet @z%ﬂcc@lrmm ﬂd Helsbaromhaybazzﬁgmfc@ﬁwf@mes in
actual grans of fat and dry |lean _tjssue ?fb‘%ral ns of body fat after

treat ment - gPBOFEC dHoe Bmmtaf&t the ephefdig fﬁ@enmg riprfo dgie afmingstratingdnhs at ) and
changes in %X +HRERP Sdhldh @ mER boliptve@hchrdbont k&py tissue (e.g., % body fat
after treatnment % body fat at baseline = change in % body fat). [00254] The

graph in Fi gpoe32i6 ATREDICCAnSm &Rbre URide@ it fohLEbabhehib 60 8ps. BadlLf&@asbody
wei ght of the t reat nent groups over the two weeks of treatnent. PYY(3-36)
admi ni str at i gpplanted 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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al one resulted in about a 9% decrease in body weight and anmylin
admnistration alone resulted in about a 7% decrease in body weight. The
percent decrease in body weight in response to admnistration of a

conbi nat i onwaf 208smské08 and PYY(3-36) was about 15%  Fi gup@syudfBi@nds 16C
depi ct changes in body fat and changes in body protein, respectively,
produced after the two weeks of treatnent. Increasing anount of fat mass

| oss was evident wth the treatnment of PYY(3-36) alone, anylin alone, and

anylin + PYY ) #:0....CoMRI j Fig.. 1 4_Nj | f. lin

al one and ar@ﬁ?%i gﬁ@%‘%—@g?gﬁé\&ﬁgg%ﬁ%gﬁ Pgﬁ‘} arnél/s.}%{p{lgh%\glﬁﬁgathfg?%ogr%g%% in lean
(protein) nesd ttHichangtti@podyTiege aftedd ity of dppediinisaativet S piriailefidteett of the
combLnat o1 by F oo AR Pbn 3t S G AP i SRRt @ e
provi ded f or(nb h#eqdom gidsefood intaké adtoripiveight), and (Apirdtd trdaced wittieiestombhatidiadf t he
practice of th?.prgfent‘ 79 2.Q6H0ﬁ26 8 egﬁJgSZO / 39%86 .d.npvention
enconpasses PGP PR RLEHRTed FPSy frss 1ogd At ST S ERY Y R ¥ E R at i ons as
bei ng W t hi melatitveto satopetedfwithieithe vetii¢le ok dniilia of leptin aldiedp-ef @ diffetasiendrpt i ons
and exanpl es. shaqul.d not gonstrued.as limtli t he scope of the

i nventi on, WHi%ﬁeh§t%@$$ﬂ§§F§a@B crﬁﬁﬁﬁﬂﬁgﬁaﬁﬁ&gglains. so CLAIMS What is
clainmed is; e of ..at ast _one o leptin, .a |lepti erjvative or a
ept i agoni R020a Spifefied® Fis e altodRbwBosfin Ejn G55 Bkiin S,
anylin gpal?gﬂyﬁubhﬂmm?@yﬂﬁmﬁmng?@hmﬂﬁgﬁﬂ%dﬂﬂamﬂm?gghﬂmﬂﬁwm&?ggb?ﬁﬁime;gh%h
in a subjec of treati ohesi, r redycing nutrient aya ility. 2. e
use accordi ng 4‘%&@%‘3?’%‘ ﬁgg\ﬂf‘?é’? %I?nﬁglﬁgfaé?ﬁ]t‘?’lﬁl ‘kggﬁél%%ﬁm%?ft&ménj[}g‘gma‘}%or ding to
G ai m1, whedigiificadtly @pdtérihaieliat ihaiinvds theated 6 cithed indhidhaligentacedbici ng to Cl aim
1, wherein a,l I n,agoni st .i ed. 5. The use gccording,to Claima1l,

wher o n an AmR: HobHERirEessh Bodyaiess i S PPHIE RS SELICRAT e e
anyl i n agoni Sdsud @>08RB Gigure4). The use according to Claim1l1, wherein an anylin
analog is used. 8. The use according to Claim7, wherein the anylin anal og

i s pram inti@e235]9.Fifire 5 dgsctachanged intgeiop expeaditrdduring ehledink ciclé efthé n i s used.
10, e e BEB e, ik B G s PR PRSP st
12. The use &aRatcnpenitdbyE ddwihgd offistaboRehtac (Hgat/itebVi/B) rat wadtécait thé y. 81 WO
2006/ 052608 clz?am /nlalugnz gfqg;{ti%?ﬁg a%r?ylin:&]/a& e% sigrllziiigdntl% hll%hel’ metabolic rate during the dark

cycle relative to the other groups (p<0.05). Thus, simultaneously targeting hindbrain and

forebrain feeding centers with the aniylin -+ leptin combination resulted in a signiﬁcanf and

sustained reduction in food intake, body weight and body fat while increasing metabolic

rate. In addition, the reductions in body weight and body fat were not accompanied by a

reduction in lean tissue mass.

EX LE?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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the amylin-treated group. Prior to drug administration rats had typically attained a mean
body weight of 500 g. |

[00237] The animals were divided into treatment ‘gr.oups counter-balanced for body
weight and were implanted with subcutaneous osmotic mini-pumps (Durect Corp.,
Cupertino, CA). Each rat was implanted with two mini-pumps containing drug or the
appropriate vehicle. Rat amylin (AC0128; Lot#28) was dissolved in 50% DMSO in sterile
water and murine leptin (Peprotech, catalog#450-31) was dissolved in sterile water. The
pumps were designed to deliver vehicle, amylin at 100 pg/kg/day or murine leptin at 500

‘ng/kg/day for a 14 day period.

[00238] Each group was implanted with subcutaneous osmotic mini-pumps (DURECT
Corp., Cupertino, CA) designed to deliver vehicle, leptin (500 ng/kg/day), amylin (100

- pgrkg/day) or leptin (500 pg/kg/day) + amylin (100 pg/kg/day) for a 14 day period. Body
weight and food intake were recorded daily. Body composition was measured prior to and
after drug treatment using NMR (Echo Medical Systems, Houston, TX). For body
composition measurements, rats were briefly placed (~1 min) in a well-ventilated plexiglass
tube that was then inserted into a specialized rodent NMR machine. Rats were scanned
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

34bC
2112

2- -12%
6B Fi g.

% 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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gain in percent protein. These results support a metabolic effect of the combination of

agents as well as a weight reducing effect,

[00240] * Amylin is known to have an anorectic effect on a recipient. In order to examine
the effect of amylin + leptin in the context of an anorectic effect of amylin, a pair-feeding
experiment was performed. DIO rats and drug treatment groups were established as
described above. DIO rats in the vehicle, amylin, and amylin + leptin treatment groups had
ad libitum access to food, while intake in the pair-fed leptin treatment was restricted to the
amount consumed by the amylin-treated group. Body weight was recorded daily for the two
weeks of treatment. As shown in Figure 7, the amylin treatment group and the pair-fed,
leptin treatment group both had approximately a 6% decrease in body weight relative to
vehicle control. This result is consistent with the previous result of leptin having little or no
effect on body weight in the DIO animals. The combination of amylin + ]eptiri resultsina
decrease of about 12 % in body weight relative to vehicle control. Accordingly, the pair-fed
experiment demonstrates that the combination of amylin + leptin reduces body weight over

and above that conferred by caloric restriction.

EXAMPLE 3

[00241]  As discussed herein, serum leptin levels in the majority of humans with obesity
are high, and a state of leptin resistance is thought to exist in these individuals. Plasma
leptin levels and leptin resistance were examined in normal Harlan Sprague-Dawley (HSD)

-and in DIO prone rats.

[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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weight was recorded weekly. As shown in Figure 9, the ineffective dose of leptin (500
mg/kg/day) in DIO prone animals, elicited a significant and sustained reduction in body
weight in normal HSD rats. The DIO prone animals described herein appear resistant to the

weight reducing effect of leptin.

EXAMPLE 4

[00244] To demonstrate effects of the combination of amylin and a
serotonergic/noradrenergic reuptake inhibitor on changes in body weight and body
composition, DIO male rats were fattened and divided into four treatment groups, as
described in Example 2. Rat amylin was dissolved in 50% DMSO in sterile water and
sibutramine was dissolved in sterile water. Each group was implanted with subcutaneous
osmotic mini-pumps designed to deliver vehicle, sibutramine (3 mg/kg/day) or amylin (100
pg/kg/day) for a 14 day period. Body weight and food intake were recorded daily. Body
composition was measured prior to and after drug treatment using NMR (Echo Medical
Systems, Houston, TX). For body composition measurements, rats were briefly placed (~1
min) in a well-ventilated plexiglass tube that was then inserted into a specialized rodent
NMR machine. Rats were scanned 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).

[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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[00246] The combination of amylin and catecholaminergic agonist, pheniermine, were
also tested for effects on changes in body weight and body composition. Phentermine is
classically referred to as a catecholaminergic agonist as it actually hits NA/S-HT receptors.
DIO male rats were fattened and divided into four treatment groups, as described above.
Each group was implanted with subcutaneous osmotic mini-pumps and/or inserted with an
oral gavage, designed to deliver vehicle, phentermine (10 mg/kg/day), amylin (100
pg/kg/day) or phentermine (10 mg/kg/day) + amylin (100 pg/kg/day) for a 14 day period.
The mini-pump contained either vehicle (50% DMSO in water) or amylin while the oral
gavage administered either sterile water or phentermine. Body weight was recorded daily

and body composition was measured prior to and after drug treatment using NMR.

[00247] The graph in Figure 11A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Phentermine
administration alone resulted in about a 5 % decrease in body weight and amylin
administration alone resulted in about a 7 % decease in body weight. The percent decrease
in body weight in response to administration of a combination of amylin and phentermine
was about 12%. Figures 11B and 11C depict changes in body fat and changes in body
protein, respectively, produced after the two weeks of treatment. A modest amount of fat
mass loss was evident with the treatment of phentermine alone and a greater amount of fat
mass loss was evident with the treatment of amylin alone. When amylin and phentermine
were administered in combination, a synergistic effect was obtained (Fig. 11B). Lean
(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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the experiment. Prior to drug administration rats had typically attained a mean body weight
of 500 g. Rats were habituated to oral gavage for 1 week prior to treatment. Rimonabant
was administered at a range of doses (0.1, 0.3, 1.0, 3.0. 10 mg/kg/day) by oral gavage.
Amylin (dissolved in 50% DMSO sterile water) or vehicle was administered by mini-pump
(100 pgfkg/day). Rimonabant was always delivered just prior to lights out. Food intake
and body weight were measured at 1 and 2 weeks post-treatment. Body composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). For body composition measurements, rats were briefly placed (~1 min) in a well-
ventilated plexiglass tube that was then inserted into a specialized rodent NMR machine.
Rats were scanned 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 treatrent —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).

[00249] The graph in Figure 12A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Rimonabant
administration alone resulted in about a 4 % decrease in body weight and amylin
administration alone resulted in about a 6% decease 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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gavage administered either sterile water or a range of doses of rimonabant (AC163720) (0.1,
0.3, 1.0, 3.0, 10.0 mg/kg/day). Change in body weight after 2 weeks is depicted in Figure
13 and two of these combinations (circled) are highlighted in Figures 14A and 14B in more

detail.

EXAMPLE 6
[00251] To demonstrate effects of the combination of amylin and an exendin analog,
11 eu-exendin-4: His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu 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
(SEQID NO: 190), on changes in body weight and body composition, DIO male rats were
fattened and divided into four treatment groups, as described above. Prior to drug
administration rats had typically attained a mean body weight of 500 g Exendin-4 analog
was administered by minipump at a range of doses (0.3,1, 3, 10, 30 pg/kg/day). Amylin
(dissolved in 50% DMSQO in water) or vehicle was administered by mini-pump (100
pg/kg/day). Body weight and food intake was recorded daily. Body composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). For body composition measurements, rats were briefly placed (~1 min) in a well-
ventilated plexiglass tube that was then inserted into a specialized rodent NMR machine.
Rats were scanned 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).

[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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equivalent increase in lean (protein) mass (Fig. 15C). These results support a metabolic

effect of the combination of agents as well as a weight reducing effect.

EXAMPLE 7

[00253] To demonstrate effects of the combination of amylin and PYY agonists on
changes in body weight and body composition, DIO male rats were fattened and divided
into four treatment groups, as described above. Each group was implanted with
subcutaneous osmotic mini-pumps. designed to deliver vehicle, PYY(3-36) (1000
pg/kg/day), amylin (100 pg/kg/day) or PYY(3-36) (1000 pg/kg/day) + amylin (100
pg/kg/day) for a 14 day period. PYY(3-36) was administered by mini~purp at a range of
doses (100, 200, 400, 800, 1000 pg/kg/day). Amylin 100 pg/kg/day (dissolved in 50%
DMSO sterile water), PY'Y(3-36) (dissolved in 50% DMSO sterile water) or vehicle was
administered by mini-pump. Food intake and body weight was recorded daily. Body
composition was measured prior to and after drug treatment using NMR (Echo Medical
Systems, Housten, TX). For body composition measurements, rats were briefly placed (~1
min) in a well-ventilated plexiglass tube that was then inserted into a specialized rodent
NMR machine. Rats were scanned 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 faf) 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).

[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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invention encompasses all of the usual variations, adaptations, or modifications as being
within the scope of the claimed invention. Therefore, descriptions and examples should not

be construed as limiting the scope of the invention, which is delineated by the appended

claims.
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CLAIMS
What is claimed is:

1. Use of at least one of a leptin, a leptin derivative or a leptin agonist and at least one of
" an amylin, an amylin agonist or an amylin analog in the manufacture of a medicament for

reducing body weight in a subject, for treating obesity or reducing nutrient availability.

2. The use according to Claim 1, wherein a leptin is used.
3. The‘ use according to Claim 1, wherein a leptin derivative is used.
4. The use according to Claim 1, wherein a leptin agonist is used.
5. The use according to Claim 1, wherein an amylin is used.

6. The use according to Claim 1, wherein an amylin agonist is used.

| 7. The use according to Claim 1, wherein an amylin analog is used.
8. The use according to Claim 7, wherein the amylin analog is pramlintide.
9. The use according to Claim 8, wherein a leptin is used.
10. The use according to Claim 9, wherein the leptin is methionyl recbmbinant 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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