CHEMOSENSORY RECEPTOR LI GAND- BASED THERAPI ES CROSS- REFERENCE [ 0001] This
application clains the benefit of U S. Application Ser. No. 12/763, 926,
filed Aprwb280/132300 and is related to U S. Provisional pApalsc@atoszzs’ No.

61/ 170, 657, filed April 20, 52009, all of which are incorporated herein by
ref erence. BACKGROUND COF THE | NVENTI ON [ 0002] Despite the | ongstanding,
massive, effort to develop effective treatnents for diabetes, netabolic
syndronme, obesity, and related nmetabolic conditions, the nunber of people
wor | dwi de who suffer fromthemis rapidly grow ng. These conditions result
in 10numer ous MedEANIOSENSORRRECEPTOR LIGRNSABANRDI TYERAPIES €, shortened
i fespan, |lost work productivity, a strain on nedical systens, and a burden
on nedi cal insurance providers ¢ROSSIREXTRENEE i nto increased costs for
all. [0003% ﬁ;%e |1 diabetes treatnents in use or devel oPrrent are designed

to | ower b aerdisatiqenams thepreafit pheiSuderlifier PesN ol 2@H216, filed

(gl ucagon prf@o RORS hrflle latero 105, MG SR pAIRRIGY 0.3 1KEY, 65 Rl ed Apriiegul at i ng
i nsulin, %Qucose and nger. Exanples of mnetics are the GLP-1 receptor

agoni st, %&Upﬁ‘éhIGB9@t"@°&IP0é%%ﬁltelﬁ‘*énb{F@-feIefzfﬁal og Liraglutide. Other drugs
inhibit DPP-1V, an enzyne that rapidly degrades endogenous G.P-1. Exenati de

is a GP-1 receptor agoni BACKGAOUNDIOE MTAHCINVENEIGNOW y by DPP-1V.
Liraglutid a GLP-1 analog, is attached to a fatty acid nol ecul e that

bi nds to éﬁ’%wﬁsp&ﬁ&leépmn@ﬁ% magige, éffowﬂeyel%?%%%lée YerANENY 16 degr adat i on.

(See, e. ggiabDeg Hctbbiic sy%Hro?fJe obediB08nd relaRQELAR LS RAIch Y ARIDSr 0@ NEW
potential treatment aﬂrﬁroac to overcome clinical inertia in type 2

di abet es, 'PegRde woivoAe e suffen fram: thgun isgapidly grawisg. Hese cquditions st inge
" Exendjyn- %uﬁ%usefﬁ)@éﬂ 1@01%T1R%b(rgepfokxﬁéﬁe%1qu§1ﬁ§’ oPRRT IBR&ENRE '11‘§e§15a CRERRsH L | ons

conprising sane ntil very recently obesity treafments include
two FDA- apprdoctedty de tigs onOnédiea sitsteR® (dni boaden on erbdwelsinupines piomialers flzat

absorption., s\f%tésriﬂfogh&éag&i cpogg%@ gtic lipase. Sibutramne (Meridia), taken

of f the mar ur ope an he  USA, decreases appetite by inhibiting
deact i vat i[03bTyperie dmbmscttaaa:mm ih ugr@ docl@menephdesgned selowtddow], and

dopam ne Undesi.rabl e.si de- f ect ef cts hol est erol | evel s,
nave been BGparr 2wk ERES GGy of BRI B REP Gy F AR ARSI i g
ef f ectis omplayheokesioiriokegubviag msulhmaglacdmeend henger t&dmpiei bf 1Bdiches®ae dieugs. ( See,

e.g., "Pr tion Medication he, Tr of .Chesity,' NH

oubi | cat| S Reed atane itk PSS h o AehEb TR L ugthls Vipsrafiss ng
gastric byma&SDB%mgearnxen@nﬁbdmaﬁwih@ db@faahs ggdc%éﬁoua@PLBaﬁ)&nathﬁﬁs O0Ly-1i n
extrene cases These edures ca an Qus an rthernore are not
appr opr i af &Rpt 1Rt r18§ F@rwlwﬁﬁﬂ)@’ﬁ%@é&ag\%ﬁ@ﬁﬁ' lifsk&alsal’s. [ 0005]

Certain i rattmltadf@aalfa@}eéd@molec@@masbmdm%albb@lﬂmnﬂ%wstt&draie%fpitLMthé&as@-P- 1in
response to cFJ ucose, fat and am no acid stinulation. These and ot her such
§

" ent er’8endbe i freradations (Seg ¢8- Bifobytice! bt HEP, ‘Hesrerivnkased he@Piged W pr ocesses
relating tp@tegdld;%aﬁlemgplfogﬁﬂ to WBLrBRAY d1iBal inPGih Yeliypo2 u¥aLoMRL! i n, reported

to aneli orBat e dg ucose intol erance and suppr ESS ppet ite,
iomedica 79(3):184-91 and U.S. Pat. No. 5,424,286 “Exendin-3 and exendin-4
polypeptides, and pharmaceutical compositions comprising same.”)
[0004] Until very recently obesity treatments include two FDA-approved drugs. Orlistat
25  (Xenical) reduces intestinal fat absorption by inhibiting pancreatic lipase. Sibutramine
(Meridia), taken off the market in Europe and the USA, decreases appetite by inhibiting
deactivation of the neurotransmitters norepinephrine, serotonin, and dopamine. Undesirable
side-effects, including effects on cholesterol levels, have been reported with these drugs.
Undesirable side-effects, including effects on cholesterol levels, have been reported with
30 these drugs. (See, e.g., “Prescription Medications for the Treatment of Obesity,” NIH
Publication No. 07-4191, December 2007). Surgical treatments including gastric bypass

surgery and gastric banding are available, but only in extreme cases. These procedures can



PYY (peptide YY), also observed to suppress appetite, CCK

(chol ecyst okinin), which reportedly stimulates the digestion of fat and
protei n amd2aligB3rseduces food i ntake, G.P-2, which reportcedisgoionsizses gut
cell proliferation, and G P (gastric inhibitory polypeptide, also 10call ed
gl ucose-dependent insulinotropic peptide), an incretin secreted fromthe
intestinal K cells that has been observed to augnent gl ucose- dependent
insulin secretion. (See, e.g., Jang, et al., 2007, "Cut-expressed gustducin
and taste - [ PNAS
200 eSSBS AL 2ESOEhAPAC Jpe PP E, | IS,

gl ucose i nteegheloang®lsi n i ce fed a hi gh- fat diet," AmJ Physiol 15Endocri nol
Met ab 294 - h re taste
Vet a0 294 PR by BR20L | o5, 8490 AT ERRILEE, PP LREe T © ast
(Hof er, ghab$:ﬁ&@ﬁﬁmnmiagiﬁnmﬂnemtGh%bmméMbawhdl%mwnhadmmme guis” dlgent i fi ed
by expreSS| on of . al qust A 1-6634). For
exanpt €. phanstund PR FAE BoosRE s B ke R R ana TRo
GPCRs and nkc&nd@ag&ﬁzybtemndwnom@sm tb @mbkorhatd %hlbbsealhtoleﬂlntMSumhpﬁea&t e

nd 1R ROCepoRhar e ¢ MR e e Ao s, PRI S SRkERSAIH of o5 of T1R

s ut2)u g its , iéépo'i‘tbngy 2@11&1&1@%6 Id(geitﬁbﬁfo@ gdé glgcembtarn&nd alsb gefdueéatfd)odﬂlﬁtalde saip-1)SA 10 f1
14 58- 14 t em.n et al endocrjne ce ite o
"taste' iV EROBieAy duupsyut eqidtpldertsm Qné]g%uﬁ%ﬁﬁ%binhlbéﬂ‘adﬂylp%i e{ﬁ%?bet es

Gbes 19! Eaited@lucod@pbnieh@hiudiRot@pid Rpti€) O ih@sdbrebicke flofCBPI@sEndIX | uni nal
nutrients has resulted in apical secretion of L-cell products such as

GLP- 1, PY¥ellsghsheobrstabseryed ipugmpbienitqore-depserdert vallin sprreiiic (3eest&h as G P,
and into e, thh'itﬁjmv‘%d?—e{(p]@fﬂgd glﬁ‘s%du@lln -and t%@t@?eceﬁ%$eé1% *BetidpP09-74) . In a

ndent manner G P increase insulin rel ease from beta

gl ucose- depe
cells (an ggﬁ@@thkl%r@élvweds” mﬁfés |1%?’@t1|5ﬂ69374 asBarleyliet g8¢i. 20@h, GLP-1 inhibits
gl ucagon r 1 CIN - PYY 3-36
3o congi agreoroRf atRASk! b BRI Bl PRTRIELLR, PR

" Gast rigi nttadedrimal Mhteb At EsElHRd)f ood i nt ake, " Gastroenterol ogy 128:
175-191). t i rasawa,
ot al.. 2 6@@)%?@ had aﬁ? en te%%ft%(flstﬁgt etgc%? Sr% 'tegzgte’ rec %ﬁg@ﬂe( &91[119 ts ?3 5:}1?9:? th&li|

pepti de- 1c§®mmé$i@ﬂsuwmoughnﬁﬂmﬁﬁﬁ mmhﬂ9&édﬁiﬂemﬁﬂﬁ@4%£&d@1bﬂwemagmds
(e.q. Bar / TGRS stuption of
G prot ei n CBURTER BPe gL T e SR Prodispue ey TRE o b HHP
Endocr i nolexdfle, tH&sKveBOﬁstﬁMeﬁ@Mﬂﬁ&bmodaﬁerabfthe Iﬁmand ARG @@ eindheaupl ed

e PR g bR i B hER et Bt ecembrao i Con paTBART AR w2 o

over 50 TEﬁﬁpﬁthgmﬁmkht@béBHQBMﬂWHBBﬁwQﬁmh&ﬁE@hy@aﬁ who4chDERrgAt | Se bitter
receptors.. The putati sour .and. s receptors, |ch i kely |nclude ion
channel s, Tipgyanal gyles éérﬁRéBWB‘Ft%tnéP?ﬁ%ﬂ)é‘Flﬁré“t §F Eeé‘éPt?rﬁ Rerreifel AgdSel ¢ g.,
Chandr asheley 168t 14058, 1426814hd Stebhigi, ¢dl), S00RNEE R bEHAbGTRIcellse RERSEMbaad ioNn Of
sodiumtaste in nmice," Nature 464 7286) 297-301. Al though it has been
proposed EAEOMEIAR ichemesensingy t @Y RORHEpesinebP aBetese QRS e’ )1 oss of

behavi@r KeaROMSE of @stOB MstSAKY reSdpkdPiby unfhhl R hé tREEEinkghavi or tests
were perfornmed. Thus, the status of identification of a sour receptor is

uncl ear. Sectio o L-cclproduets sugh as GLRHy BY Ynonyatomadalicend glyrentis ped Kerlls and
ghrelinr r V I (NaCl)
ghrel 0 " SRERLeLUl g RoRedveRdhast s, poppaRsiunBraal iy (N
correspondnmghm@wampﬁﬁmﬂvwamndGL%d@pdQMPHh@@ﬁmn%@nnﬁ%@@ﬁmmd@mtmma@m in the
taste budsuoli i 6LaAincloth LAGHTA Saaitth, GRPLYimABH IS BYErREghOWN {0
medi ate antl-inflammatory ts d reverse I nsutinoresistance in obese
m ce \/310a tchatic eramiymgné‘rLBfi @mmnqﬁmblsantPYYl 3%@60@1&965(1 toSeapticty ggnalCh et

al . 3 Fatt id Rece di Pot ent ]
At i o1 Lonade e O, SROAR bRkl oo RRSRRERY B "G MerkBAERY 1285 5.
687-698; 3Jas-iel), ReEepsdim fa;gfa@ytacﬂs @@@RAfO@hd/AnGPRﬂIﬁ)I(Hmﬁerey alQi2bg3," 202010,

Cel | 142( 74 sunur of GPR120
wth phosarsiFbaelt oty Tt peranaRaaeedle: roprior BEveR BRR T < 1

m ce, " 2009, Neurosci Lett 450: 186-190. SUMVARY OF THE | NVENTI ON [ 0007]
Provi ded herein are conpositions having at |east one chenosensory receptor
| i gand 25and net hods of treatnent using the conpositions. Diseases and
conditions to be treated with the conpositions described herein include
met abol i ¢ syndronme, insulin resistance, diabetes type |, diabetes type II
di abet es- associ ated conditions, obesity, glucose intolerance, gestational
dlabetes nellltus (GI»@ dysllpldenla post prandlal dyslipidenia,

e S . - -, = I Y. U T



30 irritable bowel syndrone (I1BS), short bowel syndrome, polycystic ovary
syndronme (PCOS), non-alcoholic fatty liver disease (NAFL), non-al coholic
st eat ohepaDI20i1$136190SH) , anorexi a, food addiction, food ecauwisegy/obi2age
eating, weight |oss, depression, and nood di sorders. Al so provided herein
are conpositions of at |east one chenbsensory receptor |igand and an
optional netabolite. [ 0008] The conpositions described herein can be
delivered to the upper or snall intestine, to the |ower or |arge intestine,
or both. Mmu%ﬁr zg'%lnd)}f)ﬂetalaﬁlsSQgpQ?BaH/QPEaﬂ/ﬁI@S)t(pﬁrd Qﬁlg%& Lin8ofd, s via any
known met hod 1 nclu or al n one aspect g nmposi ti ons

descri bed “Tﬁ@l}g@ﬁ%dlamletl@ldﬁﬁ El@teurbcmle eé@g}@acad tdqqﬁ@lﬂe(@h)b@ré{M*yBa@fm audci’ e anount
o o hemeRAHALY 191! 8Aslaa ROGahia TOLE HEOLANS pRLk DIANEIELPS, |11 SOMe
enbodi nent's, e conpositions descri erel n Purther rel'ease at | east
sonme of tmﬁpm‘rsewmblrksmq;s “rlddielgtiom 2%89%14% 9]4|40)tdneeals¢ jpR®ohin chieroguduerine

enmbodi nt t he si t.ions o .rel ease denum
i ej unu% i SHeBrrlﬁS géeere arc'a 58 gllarﬁen @?er 0? ?Veeg%(? 921£ alor%ﬁ\}yll alaF% n(llllmr%)%rn%"fo t he

conposi ti dagogpe vdddpdo@ﬂ)rﬁs@blttai recwpe)rs mhé jsuﬁatpejsummmi sdltyeegeptoesa@bicm col on

and/or re i ment.s sition. s, for ated for

o ease + i ind Bae Tabiy a0l fiep trHERD B RSBt PR SeEr0si 1 on i o
f or mul at edhbh@irashektae asa., 2O10t *ﬁeltblnwd’ndlpeﬁlﬂﬁtdl Fepresértatidh ol bodiuhi tabe fin

enbodi nents, fhe conm rmul ated 15for re as i.n the upper

i nt esti ne "l MBSO &?%@t ?9}76101[ tf@TghAT%bﬁ?WPQPéBJﬁ faHom PeccEiposi ti ons
havi ngoat tds@astls RnGtcd NETRSEDSRVIor F@FERE & odly GAREHMNE e kftcifld@as€ONpPOsi ti on
has a sweet ness potency of at |east about 100 tinmes the sweetness potency

of sucr os&chaify (HHeYE] rfrioreck Shpolicriagh of Keaifiptiatitg oPereRE it he 1igand to

one or ”Dﬁlﬁcléaerg'sé’é“% gOkhinneal PERRIA NSrofuct BURkESLHSs aldbHANE r gdhoent, the
conposition has "a sweet ness potency of at |east about 500 times the

sweet ness n}}@ﬂé‘ﬁwye@?eds@@? Eseonsivity gnialts (ed) sndriour (eivec wshhisi 1306% has a
sweet ness Pmseﬂ@s(@f o329 €aPboAPGHER QRO bLITRS: b1F ANGELIERSIRILENGY Of
sucrose. [0011] Al'so provid herein are conpositio havi hg at | east one
chenpsigns begn 1dené'1p¢l orth¢ tagta Foddmf @ried andf fuﬁhcmmﬁosﬁ tfattyractdaba\a: tewegionss s

pot ency equi gent .t eas wher ein
Phe compody b BE A tfainale T Bl PR e PR R P BTG R -BHECER s PE0Egs ons o
the int estattlitﬁhsoﬁ G@l%@pmtmrﬁa@rc@h@eemm geoh ct A1HEGRRIMOAS hi Oakghas a
sweet ness 0 at,lea about 00 ns . of crqose. In
oo enbodi HEhRCE rluEiie BeAAME R Br b e e B o ot

| east aboam(m;@mwrspr@m 698 Sdﬁélpmhm%(lﬁl@@SBﬂsof for QM-I SO GF Tils,"a
conpositiq ases. a_cheno ensorégreé:rgg%egr n_onset of about 5

Compoo | dmdLsiiagd QLT e s oD sE PR IR apout 195

M nut es Oph@PAdtpaslCodid) a8 alpha-2RdudlnH R SastObudcBOMhiBat 209, Rburbdches
t her eof foI | ow ng oral adm nistration to a subject. [0013] in ot her

enbodi ment$tt 480:defP8%i ti on rel eases a chenobsensory receptor Ilgand at an
onset of about pH 5.0, about pH 5.5, about pH 6.0, about pH 6.5, about pH

7.0, or conbination thereolSUNMARY 0F PHBINSBNTION ration to a subject.
[0014] In certain enbodi nents, one or nore chenbsensory receptor ligands is

sel ect ed AV Brovidge berein@rcaiomppsitions daving at lgast enercheraesspiosy repsieidigandan unani

recept@r lah@aRModPofftRhtnlcBCRMMbe édn%ﬁqonsa Rida&s akd bnbiRGEPHLPE tleh®@nd, or any
conmbi nati on thereof Sweet receptor |igands include glucose, sucral ose,

aspar t ame, Withites, sopyiogiEonspishlbed by énChNé orcabelic yadwoper mpingesigdgesacchar i n.
Bitter regeptQl tybé 9%&@§teé t?ﬁé H%aﬁe'té%“é?s%@i@%ﬁ coﬁdn?o\ﬁg’ NBesityl %lﬁé’o"s’@ RlGieratdeavans,

phenolic flavonoids, isoflavones, |inonoid aglycones, ucosi nol ates or
hydr ol ysi gemt@d@ichabmﬁ h)éﬂlél@f(GDé@ddmlgléml@, P@bpl}ﬁrh(b@y’e{ﬁiml@@lla Umani recept or

ligands i rﬁﬁiaﬂ%‘[&gf %B@%s%as%ﬁéﬁ); including ulcerative colitis and Crohn’s disease,

30  irritable bowel syndrome (IBS), short bowel syndrome, polycystic ovary syndrome (PCOS),
non-alcoholic fatty liver disease (NAFL), non-alcoholic steatohepatitis (NASH), anorexia,

food addiction, food craving, binge ecating, weight loss, depression, and mood disorders.



gl utam nes, acetyl glycines, or aspartane. Fat receptor |igands include
linoleic acids, oleic acids, palmtates, ol eoyl ethanol am des, m xed fatty
acid emulwpani/asga- 3 fatty aci ds and N-acyl phosphat i dpcetusanoloaszsne
(NAPE). Bile acids include deoxycholic acids, taurocholic acids and
chenodeoxycholic acids. In certain enbodinents, the chenbsensory 15receptor
| i gand i s nonnetabolized. In certain enbodi nents, the chenbsensory receptor
ligand is an agonist. In certain enmbodinents, the chenosensory receptor
ligand is Gih &aRaREn LABLRPosT: GOMTRASI dhl LR HER6 B gtopﬁ%ﬁ'd@n@%p be
fornmulated wwth an enteric coating. In sonme enbodi conposi tion
has an entogti¢ngl moabdlitgy. 1 n anot her aspect, the 20 conp03|t|ons descri bed
herein ca f ot her
I R T e L el
rel ease sycstherlnwdr or hrdeunttdtiee, ebpbc Adnifigratiomphhe toromsitidesinta thethtdsgmeei N can
be for@ulat%gawuﬁgwanmaodnahmrelgﬁse and enteric coating. In yet a further
aspect t he & BRposI tiTons ‘dest herein can be formulated with a tinmed
rel ease ammMBhhemm@u&maﬂmmgmpaakm@m6¢nﬂmdmnﬂedehﬁmmdmnﬁwwemethod of
treating condit| a 500|a dwth a chegplﬁgsor recept or in,a subj ect
conprisin eé*&’r‘ﬂ“%ﬁa@¥ BT 4 QBRI GH Y LR OB e {8 PhE Utibj ect. 1In

one aspectitedtine Elcmmesmbbdmeﬁ@nmdom@sﬁbnsl d%aﬁfuaed)ﬁ@elﬁ e tRseRaqsy ldaacept or
ligand to the bject. In anothe onposition is adapted to
rel ease as?m%9§%%ﬁ¥?%§?ﬁ?yéWF€@fL@@agﬁéﬁﬁp nﬁ@ﬁﬁ@@ﬂ§8? ’%}gand to one
Or NDIr@ r EMPRHidAE alehBapsl B @&dt Methe MM, ﬁ’éjﬁlﬁind@l@urﬁ&fa@duﬁl cSlomamsrhod of
treating a condition associated with a chennsensor receptor. in a subject

by admi ni $88HR-nk} oshes Mpesimenty ﬁhwmﬁlg?%@r%dapféwrekem it e idSBHS o1 y
receptor lije@andscun? cbibg asbl r8Ghm. ErpsQ;r%]enBl'o@i\ﬂe%dthQ%@d@nﬂoﬁ isdormiifted of

treating a condition associated with a chenmpbsensory receptor in a subject
by admi ni $ereeliesng ithe dyvyrs sitesting Tadwgier enbrglimenty, gheompastionhie fsgw lagdrfgr
receptor ki ganth @GRy FRIAR Gn WA ARRL] dyfodinfnSORE SRR/ TR b muih BF
nmetabolite 1s admni'stered after the adnlnlstratlon of the chenobsensory
receptior ﬁ@g@n@eHrﬁeanﬁﬂh@WU@ewﬁddWﬂEmtﬁmthe met abolite is co- adninistered
with the (o)

chennsensggﬁﬁféggégk&mﬁ%ggﬂﬁl é%%ﬁ %¥%$§ g£%§§ %ﬁgﬁﬁg%?n %?F on of food
by the subgemtwbmmnﬁecompmmmmﬂasaywﬁmgamNMMﬁyaﬂmﬂmmgmemdﬂobakmﬂe t he

subj ect |n e q In certain.instances, f.ood it ﬁqi oLl (fe one or
(S ness O enc(\f ,PUCI'OSF and W erem]t ¢ compogition is ad p cd to rele 3
more chenBSensor eptorTig N eerta " PistARcess el f may

serve as aamﬁnﬁbmkekgmnsmnh¢mﬂﬁ&kuﬁmemmd&dhhﬁmenmomﬂwm:ﬂemhmﬁmﬁmnﬁreatlng a
condltlon associ S .y receptor by adm pister

compostt 1 4 MR e rength ST BHeDeLHeb s Y il ey sEHEEh Bre | over

i ntesti ne oaé crab&krBdR.he cdniposifioh hara wrEb@eks pekhcy dflaclea BRASION0 Gmec ORI i Si ng

at | east one chenobsens r receptor ligand is adm nistered to the upper

i nt esti ne SEFCESSRYFER T SIHFet  anot her enbodi ment, the conposition

conpri si ngog@t | headprovaltd heRBIERS EsHRK HiohLO R QF 1eas‘5bheg@@ﬁlosesls&9l mdcaptsit ered to
t he upper intestine and |lower intestine of a subject. In certain instances,

chenosens diggndehesgh 8ie comperiéPn; hﬁs f RECHSHEROgNRY é@tw%lt i l9eghabeutiSA® est i ne i s
the saie GhgIMINIOE mﬁ%@ﬁﬂ%@%ek&ﬂ?ﬂﬁmn@h&f&&ﬁh@wkﬁ%&ﬂﬂﬁﬁéxuﬁﬁ%ﬁvsenSOfy
receptor ligand in the upper int ine and lower intestine is different
chenpsens @tyje feaapeidhe infegareayd 2 sppezon ope evbadgeidhesqmiositign kgstthod of
treating %wgéfﬂgé f)(’)t %ﬁﬁ@@lbrﬁtt@g 19 aﬁ%o@t 06 BRFE 38 AlcYos Of&nE REBbdif¥nt

adm ni stering a conpgS|t|on havi ng at | east one chenobsensory receptor

| i gand t o thapempostiempng sivejtuasengtency eawyalen éxungastcabowinl 080R1gtams pect um | n

ot her enbqgipents, the conposition conprising at |east one chenbsensory
receptor Iigand is adm nistered to the duodenum of a subject. In another
enbodixrent/(012hi&n @mreprbsdiitriemma conpsiten mjeaats d Célambseomy cdqqnmsl'@ascbatt)anr ecept or
ligand is adm pi.stered, t e

25enbodi nent., t O{thout o "%OsulqtéqS (r)nﬁndé%slrrpr I gl(% o lfoullfll%se m(l)lheé’ a(t:) @%Egon%bglrlg/ recept or
|l i gand i s 1asl mnmtestoealﬁdlt 1225 tbhboutlzeimmmlftesaorawbmemranoﬂ of timieo theedof &ibbadlignent |

h [
the compog ratl a m1n1s rg{[i)on to a sgoject



at | east one chenpbsensory receptor ligand is adm nistered to the caecum of
a subject. In another enbodi nent, the conposition conprising at |east one
chenpsenswoyorigisasbor |igand is adm nistered to the col enTafS2aossd2pect. I n
anot her enbodi nent, the conposition 30 conprising at |east one
chenosensory receptor ligand is adm nistered to the rectumof a subject. In
anot her enbodi nent, the conposition conprising at | east one chenosensory
receptor ligand is adm nistered to the duodenum jejunum ileum caecum

col on andj [6013] ﬁpéth’épeﬁlfboﬁm%h'@]a Etﬁeélﬂ?ryl%teaéggtcﬂé?ﬁos%ﬁg%é%{& li &n'a%t an
conp05|t|on rel eases at |east so he chenpbsenso cep l1gand into
t he stona@hﬁﬁpﬁﬁ@imﬂfﬁ@vﬁ@@dﬁhéﬁewnwuéléonbvwmﬁl@ﬁf*@@a%ﬁh@(m.condltlon
associ at edohbfyid EOSTISENIAL Yral EEERLOLioRY, ARl Stering one or more
chenbsensory receptor |1 gand” conpositions tha rel ease at an onset about 5
t o about 4$HH]humampeabomnwﬂ@BXmorabmuhmﬁ@ﬁnmimumeﬁmﬂabmhns&ﬁﬁwﬂﬁoabout 195
m nut e% aa%\%lél trecZStotP 9 1tterr CcE torl"I nﬁ an um comn trolﬁ(’i,lt and tr ce $ thereof
foll owng ora ar "aghhiE At 1on TSP 2% ect . afﬁéﬁﬁ? St ea RePeln is a

met hod ofl@mﬁahbﬂ@maimaﬂdnﬂgmmiasagababeﬂnmuhbea?&h&mnsqm&d&ynmeceptor by
adntnlsterl ne or e chenpse e nd conpo S that
Tonave: an sde@EeSr ufBiSe SETaRE it Ribudosish SGpos FRleb X apour 120
m'hnut efs, f abth)wcctﬂaﬁﬁ. Bit’féﬂfe@@ptorafg@nds 2t clflaRaioRss, ﬂavoaegtﬂa%nnat ﬂamansgf times ]

t hereof foll ow oral .admnistration fo a sy ect. In .o ment, the
conposi ti d?hef}ogl? @E %%tISOgWV%ﬂ%étm%‘Pl dzg ﬁ?ne?t{g Oﬁt}?l@@s ‘Frc}}yrflmstfd’md““t

adm ni gt r adr&Vt dn@ oagaﬁlubsoﬁﬁ@oyaﬂatesomla@ﬂb@gptmﬁgandst1h@u@@gtm@@htblsm rel eases at
an onset of about 30 minutes foll ow mnistration to a subject. 15In
one enbodighamines; prstyd lypiges, o1 R8I ddbisceptor digansh dnsfuds finglgig geid ?L?@?lcm nut es

fol I ow ng aanpatnﬁtate@tdl&met@naa@m@t @fiked thity Werﬁtﬂggg'o%gﬁ 3 htSckQaRPesi tion
rel eases at an onset of "about m nut es f ol Iomtng adm ni stfration to a

subj ect . Il‘ha@ﬂféloﬁ}hbféﬂfﬁl%ﬁ?laﬁt%Né@@bogﬂq joity incdpdsalsesychglicagidsnset of about
240 m nut &8irdBbhOR RAAFATBILIRbHORidO 1Pt Efthuinldi Oe RERRGIBRNL . L he
conposi tion rel eases at an onset of m nutes, 30 m nutes, 20about
120 m Aut egceptablagand 19@nmickabelesd. alnderiin ambodiments, i @smﬂ@mtwm@t@r al _
adm ni str gt} ons 5&% r%’r'bﬂn%gﬁam Lﬁﬁ&ﬁkeﬂ %he c‘ﬂgﬂoJ&ﬁ{o?} t%c%)%oreh QE&IQQF of treating
a conditiofi associated wi ennseﬁsory rece dmni s ering a one
or nore chempsansory receptor |igand conpositions that has an onset of

rel ease a b, d/or t pH 7.0.
51 002a) WS She s B osR brcia Yy BT PHhy PR ViR g IR bt e
with a chemnsamb@tmemgclwptompobyorachﬁnmersémaoagngme angtharaspectc ORposi ti ons

hayi n | east . one che sensor rece : ein the ositions
ol eact o BRNR fo SRR P e S RO SGRCELR PG FRR R + anges
are sel eCTaﬁ@thérra@ﬁBcabﬁld:bmpbﬂm%n@ dé@rlmtelrp&inﬁ)e@ornﬁtﬂnﬁéﬂtwm Bmél tekagbout pH
7.0 and about 0 to aboyt 0] [n certain enbadi nents of

t he met hod¥’ ‘H’és]&‘r"t fB@’&Frﬁ%tﬁé‘r ec BOS&}ton?rgt Eﬂfe“ﬁﬁtﬁé‘b‘ﬁ‘é‘ PWF@@&G&“G&"} igand is
sel ect ed QAMca r8vREtnd @ffe@i@tc@ﬁndgl mtaya,afmﬁat tgt[pecrt th@@&ﬂio@i’uohd @adtibed an umam
receptor |igand, a fat rece@ég gand, a bile acid receptor ligand, or any

conbi nat | GRCEHER e foraylatsd Wi Bt%lrrewssaﬂ%m?rmoaw gl ucose, sucral ose,

aspar t 3ne,[o¢t6p ¥ Rlcd BerciReOAMLOS bEktoatiNELE HIRIon BEBSHHcll Ml aKherRMnSACChar i n.

Bitter receptor |igands include flavanones, flavones, flavonols, flavans,

phenol i c frtcsnf@madgbje¢t§@mplaamﬁ1@snlnlﬁtemﬁmmmgtﬂy@é%égbedgtett@bt@ﬂlml ates or

hydr ol ysi %u EQAHE ECRk co P&%u%%ﬁgﬁse's SOk4 Q&Y&%Bi%ﬁsoryf@gﬂtoﬁ ecept or

| i gands inc ude glu nafe salts, glutam nes, acetyl glycines, or aspartane.

5Fat receb@@ﬂibﬂgandsﬁlhtM@ﬁ@rwmnnﬂb¢@H@@Em@nwwﬂaﬁgi@dﬂé§eapalnttates

ol eoyl et h i i ds and

N acyl phodnrpRREeD P B b REhATH) Helho BT LAl o8ELCF, &

aci ds,30t aurtertinel i ¢ aci ds and chenodeoxychollc acids. In certain

enbodi nmen fosensor C d i s nonnet ized. |In certain

enbodi man;[(i(l,ﬂi Erowdﬁemglgﬁss%rrllétthcgtgﬁag)n TCO%%QI(?H assomated E;Vétﬁ| S em sens glr tain
receptor in a subject by administering a composition comprising at least two chemosensory

receptor ligands to the subject.



10enbodi nents, the chenosensory receptor ligand is an enhancer. [0026]
Provided herein is a nethod of nodul ating the hornonal profile of |ower
i nt esti newbyordisBrsnst eri ng a conposition having at | eastCoris2cl@sRSENSOr Y
receptor ligand to the lower intestine of a subject. In one enbodi nent, the
hormonal profile is that of GP-1, Oxyntonodulin, and Peptide YY. 15[0027]
Provided herein is a nethod of nodul ating the hornonal profile of upper
intestine by admi nistering a conposition having at | east one chenbsensory
[ ecept or I hEIRNGro ek RreRPL oDl SRt Qéonﬁltﬁ)ﬂ%s%&'éte? mh%ﬁerﬁgsg&%w%nt the
hormonal profile 1s 55 Oxynt onodu
| nsul i n Créepoi u.iet,su@lle@@agémmlammgIalcnmpomtmne@ymtl@kg Al leas( @@Q}lemmen@my
conbi nat i - her [ Provi [ hod to
R D T A
chenosensedyiniggepifer theiadmimeratippefithd ccewstdnnay re{c@@ﬁlgl}gaﬁd oiagdeticther ei n are
met hOd% of %oﬁrar‘l%ﬁtngle(r:noe?%lo tle(i)sncso d msir?lc r%t ?Vcllth\l\fle chemos?ens?omseg Ivg L& CI%pt or with
t he conposn%lons eSS Hed A 8 8 1 ons aeS0C! at &d R '
chenosensdinher eabgplioents, del ahdﬁomo@bmbetpcorsigmdzr i® madmmstelredwwut}emb st ance,
di abetes t di abetes type ||, obesjty, . binge eati ndesired
foodor avitisionos S5 R PR ok GhempstoE b s RSt 47 o | ose
\évei ght or sﬂl.’lﬁllsdﬁﬁ@bﬁs %thicehaliﬁnstac’liw@[ il asehghagm@nismﬁlcﬁemﬁmg gest gti onal

i abet es itus sl i pi dem a, post:pran ) i dem a, bone
| oss di sof ‘é?%sens%ytr%ﬂléz ndgs %H@P%f@cesn{?% ft%e? %Vtﬁ%vﬁ ayp QeRlalitnyscl e
degeneypat I[Mﬁ9}i1>§o@rdd@h@remﬂm MEHSd bEr@UAE ¥ cEYNdh QB CibREWE 2 cﬁ@ﬂos@h%@hm ic
fatty liver disease (NAFL), non- 30al coholic steatohepatltls ( NASH)
depr essi ofcCeRORBOMMINISISHEE ComnpriinR haigo drastong Fhansensary TeesPigr ligand| i ac
di sease), t(bﬁ%@dwér EiQERd 8d stuByect' T bt oAl @mpmlentsm@ S5 rRpRitioh ﬁ&p@n%
i nfl ammat ory bowel disease (1BD) including ulcerative colitis ohn's
di sease, &¢idt aBREhemasewery respnter Hegnd iy #inypiisred o Big jupRgs igestingel wRFY i on i s
obesi t y. Ih'i‘ QtaH@cfler%mBQ&%hﬁﬁﬂ ”Eh% 'CO P@sﬂfo@i'}ghlghﬁﬁl% ﬁtsieaq{ @Q%ﬁ&ﬁoseﬁs@nf ﬂééépl&ﬁr
enbodlnents the subject 15 undergoing bariatric surgery. In‘yet other
embodi entigandre pdoidstopdge ihgegpéranteitine puyd lower infeptgriewpd e selderit.ningedzinng a dr ug
for diabe for
treati ng dRan, Rkl nasbidh ighdh B RCRRON BT REThERM 170 1 ect
conpr|5|ngmaddwnmsﬂmmwmgmaocmymdshnmamndGSmc%béGHMemanmKmmmmdqsnéspect t he
COMposi t | ?ﬁ] | Seralgt% ted (Epowrere{n es ne is dltfperen eu“ %aol | ¥eceftf el?talné{e amount of a
chenosensoryl? "F 8" one ol Hiore reg |ons B TREYTHERLL 5™ | NCORPORATI ON
BY REFERENERO] Bﬂ@iﬂ]@d Bérkinpudhicthad Dfll’mtlng)at(mdttﬁ)n aandaqeamhta ch@pd)sbmt'}i ons
mentioned in t cation are 10her |n i nc r or at ed ference to
the saite é?&ﬁ%tﬂ{]byaasds“f)?mé‘a%a THEHNDS 18’&5‘1‘“%% PR 61 068‘158%”0%?“ E%acnént
appl i cat i entha@sodzpea) Jf:]luﬁlﬁh|1Léuﬁh[16hetlﬁﬁllc‘éldﬂlaﬁxﬂ/blyrettﬂﬁhl cabmek etnﬂ)obfmdnfspme por at ed
by reference. DETAI LED DESCRI PTI OF THE | NVE Cﬁré $ gge r esent
i nvent i on PEPAYEL CHPHERHYJDS MG CRYRPELOR; BHEOWY grandidatMinGeEdia e ons

15associ atjgedeniih b f & sHRIDHRASHENNHRERIRIO the chRpogX@MPhPrisifBLARRE dife
condi tions_ including obe3|t and dj abet es, using a ligand or conbination of

| i gands t KAEMSERSRN ra@e@@r&lﬁ%wﬁ%laqudéeéﬁﬂ@wnw%%hwoﬁn arthes | i ning the

gut. @sndkﬁﬁoﬁﬁwhﬂQ@@Q&ﬁ%nh@cbﬁﬁﬁﬁn§£$&@§ﬁﬁ%&&Mm&%%%ﬂ%&%ﬁnﬁEQMh@teS t he
production of hor rone nol ecul es, e.g GLP- 2,7 oxyntonodulin, PYY,

G P, i nsulaimingstsedioitereileugl of @aHbire, Ingnwb%rgfawodlawav e COmROsitiaL COgPEsiRG Y
20r egul at 91{ l%asQBnee&%ﬁlgé’en%}g ré@ﬁt@q@ah&1thF1ﬁ’iﬁ§s?§r@§toscH@&eaﬁn 91l é’&l@]%@t ﬂ?t abol i sm

The speci f
another embodiment, the composition comprising at least one chemosensory receptor ligand

is administered to the colon of a subject. In another embodiment, the composition
30 comprising at least one chemosensory receptor ligand is administered to the rectum of a
subject. In another embodiment, the composition comprising at least one chemosensory

receptor ligand is administered to the duodenum, jejunum, ileum, caccum, colon and/or



hor nrone(s) produced vary dependi ng on the receptor(s) stinulated.
Chenpsensory receptor |igands include receptor ligands that are

met abol i 2@bl2e110B38an be net abol i zed as an energy sour cePCe/U$201006525Dr
netabolites, as well as receptor |igands that are nonnetabolized, e.gqg.
tastants. Nonnetabolized chenbsensory receptor |igands, as used herein,

i nclude ligands 25that are not substantially netabolized, i.e., |igands
havi ng insignificant caloric value. [0033] In sone enbodi nents, one or nore
nonmet abol i 264  £HEREENR gé%n&ﬁ&f‘e%éﬁﬁnﬂehg%% Wg{')é?nd{ﬁ%féasteé)atr[@ﬂ%’éo%%ft he
secretion of hornone nol écul es and regulate tabolic processes. In other
enbodi mentlhe, champsgnynsy aﬁbmtmzl@dnd:m@(ﬂ)%@n@@cﬁly receptor ligand(s) is conbined
with a nme

cont empl 2t FF R e G Bl e B AR LRl RIS oy
recept or Ir¢ogptadisy ajnomgtemg ¢meax nmovathicomosapfory negot leganéd oghopsitioss thet |
chenopsensoqr recentors, abo to gand(s),
may regult lgase ataﬁlaon%ee L‘%{S?O %OP{%mmPéefﬂi ag?r%(ri]g?re e‘gtzl%ﬁlﬁg % 1eéslpresent
enbodi nents ahzbes t9si thiadted) @b@it 2 aehdibbut @A nliyutesant eofpbiattnt dtiges thagof

adm ni str tllon of £ ermstensog]y ugcetpt or ligands to specific sites

t hr oughout CtWEGF 2BV EFEeR T PIE cel I's, e.g., L cells, K cells, and |
cell's, thasoepehvikdhatia ida ticfhib@oLidatised c@fdltiasﬁh@babﬂeawhﬁramnﬂﬁ@sehs@ryr esponse
to chempsensor mul at.i on, occur .throughout the. |l ength 50f the intestine.
The conceﬁ?qe%tpfll@’n%dnﬁﬂateﬂ?%%rotr MFChSMOFREAE SRR R ERPRN LR t ypes are
di ffer@nt hafe dnhfisdt dF teRidSe dt BRSO AdutE CHIRIMSMinaREl abard 1 DOh@tabMdg; each
cell type has a different metabolic hor none expreSS| on profile. Targeted

adni ni st r a9 BT 98t ZA0MHBYEt Perrembinatipieof times teresh fallowdisedtlf i ¢ i nt esti nal

segnment s, ,fiQni@XaoPl % subib&OUbbhetch®oliiRnOfhe cOMPNi@ni rORS I8 3h 9R&Hof OF el ease
within one or nore desired segnents of the intestine, 10prOV| des an

addi t i onalabyusy@migfcsdalawring adsyiaistrating tep feuqct.op ora RIrbodiRaReSha i ons, e.g., in
the modul %Bﬂn it r EQ& Eﬁﬂ%ﬁ ohd2V O A5G 3'0%1%%@%%%\%&?%&191%%«11 08 th'rSJ ggent

enbodi nment s escrl 3 erein thus 1 nclude a nove approac to treating

i mpor tiant Ieh@mmi@dsmny theeqpapboticnasteassh at aacbnedd atltoublPd mmutes olowignpl e,

nmodul atin f I 0 ter crine
chemaensadbiReaBs 1 gRad TRl e Lo QR PR RREECE The
capabi | i t ybouw IS@inenmesd‘«zimlmmadnormsﬁrdrlenapa WJwallhonednlbc&hmm thepeci fic needs
of Indivi Cclgriail ossnpo%vrl ne%es a%rx foaboutrbglo %{’18{‘[@: lteﬁow&he 1nls rSOI’ to a scbegcttor S .

[ 0036] Marmary an ¢ enDsensory receptors an I 'gands are 1Scussed e, g., In
U S. Pat. IQGnqumphodi?mdnt tiNa®mpaG0@ EREGO stanamstt 20ARMOBOGDARS, 3100ﬁ1hutbs tled

"Modul at Recept d d.T th,
RS S e B LB o g

sanme. " Conph afgecor partial sequences of nunerous human and ot her eukaryotlc

chenosens s are currently known see Y. et al.
Protein S@é‘éﬁbgro@'ﬁ%@elﬂs"(%@g }‘R%Hﬁ%%?‘inél 10}33550%?1‘%@‘”"& G%R%ﬁ?%scu .

22: 487 50 r¢ckH3PDy adaiRiSOrROB A orlthoSe cHeadosendNery r&eﬁZAh§ﬂ§COMsﬁi%ﬁé]—t715t85 WO
95/ 18140; V\D 97/17444; WO 99/67282). [0037] Sweet and Unmami Receé)t ors: In
humans, dinAY & @et ok sl EPoR 8ot >, Bhtt PhIR, abouf oy aptorabae oHT

G protgi n{eRUYPPRI k& REPHHN $methEs PORY LD, %ﬁfon%&@cﬁt@@%thta%ﬁérﬁos%ﬁéoml . T1R2
and T1R3 reportedl%rrecognl ze sweet taste stinuli. The T1R subunit's that
conpri se 3TTHEr headsHBRERTORHNE SOTRERNNREARS hexiog et leest el BemosgR®escr i bed

by1 e.g., r@gé toteﬂ a‘ﬁh W'hel%glotﬂe cdD Jﬂ)gltlgﬁstJelegﬁ%%gar%ﬂset%%végijffereﬁ%@an%ékz63 Xu, et
al ., report hat" aspartane and neotane require the N-termnal éxtracell ul ar
domai n of WheRMn sa@ tpopteiamges exeskiceigd frem@bmé@Htﬂr(éw@bmtrpM M@labbutipH @P toTi R2,
and t hat et receptor inhibitor, require the
transnenb%gﬁletggﬂin(g?@%?&@%é%ﬁ?wtﬁﬂ?%\guI ts suggest the presence of

nul ti ploe s{‘HBél Im@rtammnboamem@nf ﬁlﬁmﬁlocimdttsm@dﬂlemmpbmor @88 movdRiryand T1R3
;ﬁﬁggg;éeﬁé;c CRtoT hg ag IS¢ ecte{lr%lrarlfllsa sL gtrecep{g? 1gand2%la§?r rqux?%bgg nld%mhe aPrrlht edly
Recept or sredBptot kgand heefi reedpsor dipandde bidcdcibrebaptaanigamid o5y Takbinetwept or ( GPCR)

thereof. Sweet receptor ligands include glucose, sucralose, aspartame, Stevioside,



famly menbers (Adler et al., 2000, Cell 100:693-702; Chandrashekar et al.,
2000, Cell 100:703-711; Matsunam et al., 2000, Nature 404:601-604).

Certai n \B20and3rset hods for expressing them are descri lpeu/usegi0053257 U. S.
Pat. App. Pub. No. 2008/ 0306053 and U.S. Pat. No. 7,105, 650. Hapl otypes of
many of the bitter receptor have al so been identified which 10confer
differences in the sensitivity of individuals to particular bitter tastant
(Pronin et al., 2007, Current Biology 17(6): 1403-1408). [0040] Bile
Recept orsReﬁﬁﬁﬁo%ld@rﬁed@aﬁhé hakArhidie ﬁgls&cﬁﬁ&e@l%%cegtb hlienagud receptor
havi ng subunits Gpbarl and MBar i's reportedly invo Int e I nfl uence of
bi | e aci ddlagmofiest lavohesblivonalsi flﬂvansmwlnelsqféqvonowhmsnﬂmambmomdl bile acid
honeost asi I , 97-205).

Mar uyansg, éllygﬁg %Y@gﬁnfmorl S& grs?ll bﬁé)? ?th?}eOfE% a'nP:ﬁ Oél}llé v oneost asi s.
Kawarmat a, UshanalreceptbAligangs mtledmglutampieeeﬂtsr eloRptios, acetybgm@naseottaepdniame aci ds"
recglpt(‘.)l)r %efgcepgor%\ﬁan Sbnc}ugigfinole%g%glgg olelce c c{s ar%ﬂ?'ﬂes ole?_ﬁetfl ga fic(l)eébglrl :nSCI d
Salty Tastnaxéaefaejpicnxt &nulé\omwfmga 3(ﬁttycmmldantal\lelcylpmlalhmkiglemamblimmasducti on 20

mechani s S and s taste r opose M yanoto et
D000 wPby GG (B5YeRRe oy WGBSR el BoPBSREheidy Fon
channel - 2 a(idS! 12rtdis emb@m@sr&q tliea:hfama@mdaylreaept@; h?g@w is me@rﬁ@mﬂmm Ihhe rat
(Ugawa et al, 2003, J. % rosci. 23:3616- fl%‘f et al., 1998, Nature
395: 555- 55BN pRERRieHs. (REghemoRspoRY Eeatoripaut iy an %\%qn?éﬂn&ﬁ“%l‘&tl vated cyclic
nucl eofi denBadiednts NBOEHRDsdnkkNsdceRrbEligihd @ manshindat € sour 25r ecept or

channel s ([St evens_et al., 2001, Nature 413:631-635). Anmong TRP channel
famlies, [942fbBroyidse herga ipkmethadpl Houising Mipdormona] Hfﬁéiﬁ o ﬂoé’é’ééléema? so cal |l ed
TRPP or p%)é&ﬂﬁﬁﬁs‘té? aRBMBoRERMal BRI léé‘s@'oﬁeibh%&%ﬁs?o?y A Zl%iq h P8R | es

(Del mas et "al. . Biochem Biophys. Res 4-1383; Naul i
and Zhou, l%mmte%n%%as%%n@ctzéﬂ smmmﬁm)menwkﬁ W@hawﬁéq is hehefeF1sP-LPKD 1L3

( Genbank M%ﬁbgﬁhmpdg{ $4486, nurine, 30 nucleic acid, AA032799
murine, amno acid, AYl 4485 human, nucleic acid, and AA032798, human,

am no HAci d9027hH®VIﬂK®Q¢Ian(1®mb@n<ﬂ<Om‘}@féé@émeﬂlemgnommﬁmzppermﬁ%hee nucl ei c
acid, NP i ci d and NP
057156, honaahi e 8y AR B AP S e U PR I ELE B | 2
subset of upmtileesniece‘mmbjectellhsnetehld;toddmann@me Iwmmor@ép@rﬁtb it thaboftGleft-, sweet or
umam sen I ical tip of taste
cells V\heﬁeﬁ?%igcf ttsogloé-ﬁe gl 1ed?:t ed. KBTII_ %%ﬁﬁﬂcfg% elrﬂtl)nr?er formation is
required fcbdiled‘yumkiﬁmqm{)p(ﬁlahyS(unlflﬁalﬁn@)elm‘oﬁSSI on and whenever PKD1L3 and

PKD2L1 ar essed i terol o s.cells.they are vat ed 5sour
ol ut i Bns 0GB FEREF Brov et Firth i BRI S Bids Wotes e Bk SRR 1 on

t oget her ascptottivytsasuBtifEeaRplotnSorl RecoMOIEM the uppdr desghe.an under st andi ng of
the mechanj .S not  necessar o _practice, the present ntion and the
present rﬂ(’)@ﬁn F‘i?ﬁldieé hefgin afq IH?T{X%% B’e'f’éﬁ% CB%“H“&G’%&?”%E’YHB CSTHGFSEBL i on.

[ 0042] Fatreoepz@ﬁmtpﬂ@ compbsiticas akAbedWerditddhdAohdask &ELQL With &S used herein
means any 10 transporter receptor _or other. nplecule that binds to fats

and/ or f athgmerey r@?ﬁ@forgw@dp msEbe e yndieBosEliadeystase dibeesyPel fat have
not been \w@ibbicECHpE BCHREILZ BRge EMRABAMAEMNRE BooldSrRABS, Bl EaddRUOh, QIRRRL o Of fatty
acid transport proteins known to be present in the gastrointestinal tract.
The nouse r§diee {pod atekeror Enlejsortight opmemgihweRldotiaanoEEnglnegse pieeranes. be a

pOt enti al E@&tlohgiscﬁeﬁ)e{egﬁl%ﬁﬁlg Gﬁh@)ugfsﬁlglhérﬁra g:landlal%glglgﬂlden%gné 130 | vemrent
in orosensory detection of |et ary 1511 pi pont aneous f at ﬂfl) erence
and di gestdlsvéleasew@pﬁmm@,sfeonmnmmmsqﬁwatlnad@@ﬂse Inmngels dpggaeraiaye disobdetst ) :
3177-84). er levels in
pr oxi mal h %ga r??glzet(?ng%) rlrﬁggggﬁ&éh%ﬁﬁmﬁ 8&%@90%%% I%}leut expressi on
and regul atcpmilcafeaﬁhﬂﬂa@m@\m&i@séapbetssom @Ireoqdrdls‘oaiet ymamnddlscrrdﬂs pbnht: gutn r at

ent er ocyt End oGl nol. 5

recently, Célsea? %&%ﬁslrr ¢h tyZBrltaﬂ)\feko‘?'eelv odlué Q(IEE %nsdll ﬁam or phan
receptors bbavleimmr(lmh)omﬂudmg uleapmmbohﬁs Crcpmd; dmeg@miﬁi shombbxmll ng f atty

acids and seyveral have bee t|f| andi r .fat ceptors in
fste. T 0OHEY e "0 PEERAmHmdL ©hFaoERBANH I BT spRbmEbeliabl v

under goes a confornmational change Ieadlng to activation of the G Protein. G
Proteins are conprised of three subunits: a guanyl nucl eotide binding a
subunit, al3 subunit, and a 7 subunit. G 25 Proteins cycle between two
fornms, depending on whether GDP or GI® is bound to the a subunit. Wen GDP
is bound, the G Protein exists as a heterotrinmer: the Gal37 conpl ex. Wen
GIP is bound, the a subunit dissociates fromthe heterotrinmer, |eaving a
G137 conplex When a Gar 37 conplex operatlvely a5500|ates mnth an activated

~ O~ a1 e o, Y T T Y e —



5resistance in obese mce via their actions on GP120 present in macrophages
(Ch et al., 2010, Cell 142(5): 687-698; Satiel, Cell 142(5): 672-674; also
see Mat suwonraiiets3mb. , 2009, Neurosci Lett 450: 186-190) pcCiHarspenms32510[ 0044]
The enbodi nents descri bed herein include conpositions and net hods for

nodul ating the I evels of circul ating enteroendocrine cell hornones,
including, but not limted to, G.P-1, GP-2, AP, oxyntonodulin, PYY,

chol ecystokinin (CCK), glycentin, insulin, glucagon, insulin C peptide,
ghrelin, %EﬁdlﬁOﬂ%’ﬁﬂb&&”ﬁﬁ)ﬂrﬁﬂep&%o@% %ﬂh@@ﬁﬁec@%ﬁﬂﬂérﬁ&ﬂ@b@rﬂ%c@uﬁl ing at

| east one chenobsensory receptor subject "to treat a condi tion
associ at edn wtiothencrabasimendn mthpdsr @r@@écd)herelmiirrthsh@clm@dnamst@nng:adrub érachi eved
by admi ni gtering &. 1g,rrpom tion conprising a chenbsensory receptor |igand,

i ncl udi ng an agoni s ant agoni st, nodifier, enhancer or conbination thereof
acting on [@DE]NA@D-ptr@@ded heeoejpt mlet;hodmfoummihg p doegst.alisorder bi defeet inrepergpt or, a
feﬁi):)él ﬁglnglgrrnggs?aplsn%a Slﬁ)neccltl[ comd;}"%‘lsm% agmlmsterlngeacc%glﬁosntlon CP%CI‘%?)H(?LGI‘GIH l’laorl’lt Irrglrjnl ar
bitter, frgect ﬁltetcympmtdm ismtdpted keerekasech thﬁe[&pnmﬂs eftbdtive amouwltatfe t he

synchr onouE rel ease i,?géoortant har rmgg% g neural signals fromthe

ent er oend§EFTHE R ngan% e QL BOFAE PR A PHY S si mi | ation and di sposition
of neal nutrients. In additional enbodinments, a conbination of one or nore
agoni sts of the sweet, unﬁNCORHOR&TIONB%REHERjENﬂEd and bile 25acid
receptors hrelin.s Sis,.activit

bostrt rand TP ATERE el bateg A P Rony B oticRhg i SRR act vi oy
or GCAE) apdindncagpureted by REGERE ke imd &tdasar éarcﬁ ﬁﬂd@\)(%lﬂl public&tidnSpadtdnt, t he
stomach. It is inportant to not t SO ese hor nones

oxht byt ] B EPLESS sl S LPUS T BRdEHE e HARRGRA Bodi £ vel y
and/ or synge@h&tically when rel eased together. For exanple, PYY 3-36 as a
30singl e therapy has disappointed in the clinic (Nastech Press Rel ease).
Therefore, in enbodi [V ' j ipate and synchronous
rel ease of gut hor m:ﬁﬂﬁhﬁﬁﬁ#@‘f&@hﬁﬁﬁp‘ﬁgﬁﬂ@w@@ﬁg@ specific activity
to nerely [¢032] mad @rem{iﬁmﬁﬁon EnMterto eienas arieoapbliti¢me f§- treaﬁngi@)hhisionsl( cells

and | cells i, my at'on nutrients reportedl alters rel ease of one or
more of t# Oflaﬁeﬁemk* Owoﬁeﬁ%?ﬂgs%r gDl aéO?CO@llponSdszcjwf%%mdm in,
PYY, CCK, ob&s |ahd‘d1al§ﬂtéécﬁsﬁl%rh lidaR@ b dobinaREPb1 1080 dsGhat GE@MbTafds cIRIo8ds by
Nutrients may al so alter release of yet-to-be-characterized hornones

rel eased FFSPPBMISEYORGOEIME thepyts BIHF‘FHgsOfrIFBHlﬁ‘KSéﬁQ BESCiCHORGCHORe r el ease can
result ing ﬁt@fs‘rﬁdd%latetsIﬂ%}ﬁ@(ﬁl‘éﬁ&fzoﬁoﬁﬁ&k%ol&‘a[eseeg@r@iled é@lebt er glucose
e e

control int treat nent of di abetes and rel at di sorders r edi abet es,
pol ycyst i expvemydulingRa¥yIP. inglin{rpentide. yelusenten cluragon dadsr C@ tagidieige and

ost eo%r 0% lanﬁs 8 ene aﬁéﬂg\@ﬁﬁ&f‘c r@de §§llcﬁfas g)osg)qetab&w '"ﬂg gécﬂfr\d rcul ati ng

lipids in the treat t of hyperlip ema atty liver disea and reduced
f ood i nt akernznd(st preduasd uiratdepmdiod Oerﬂ@rrggﬁpmmgtuzbmds Ghemptpasqry egepteint  of

obesity ( ‘({)ng;gjﬁﬁnc R ?%ceptﬁdln%alﬁhsst%ﬁr o‘i%‘éﬁ% Bt 80 m%%bgl%%% }%9{ en

agoni sts ree atty aci
recept or s scwnpogefobd oamotalgplindst 4 \wlml?edeptoi hgmntlﬂ tﬂl@trare:mmnietabolémésa g.he

t her apeut I C e f gllcon?let‘?iﬁor]f:zgd c%émoﬁnsorg récec%L{ le%atn(ells a3 lﬁsefl Herem I8 Pl?e fs%l\eg | i'm nat ed

by DPP- | V Vivo resu OnsEP umam ,
free fatt yhaaanedlpt aibgtaialle neabolizcédepligansls hmngmmgmﬁmn&d?eric vYabueel s | ncl ude:

15[ 0047] T ease P-1 was reported i nt raduodenal cose
dol 1 very TIIEHERE cPealens e o g Hapmiboizahsmos r RS SF-GRET ik y
rfal ease Sfalregisbu;@gmuulaltektﬁe peptivflef Horalufid mgletuddy alharr@alawfmd:tﬁﬁonlagwas@e@al 4 al
gl ucose deli Re Pept 146, 1-3. 0048] An increase in.p randi a
GLP-1 | eveéhd! e CET bt Pt attchrrad RO D R R H@mﬁg&é dase
i nhi bitor amhd@dbolifdd dr heBBBABle chSE&ensBrydreeeptd® BgarRils) alt is codRBlatedliha 1ef f ect s

30 addition of one or more metabolized chemosensory receptor ligands along with activation of

the enteroendocrine cell chemosensory receptors by a nonmetabolized chemosensory

receptor ligand(s), may result in enhanced stimulation of hormone release.



200f miglitol on glucagon-like peptide-1 secretion and appetite sensations
in obese type 2 diabetics,"” D abetes Obhes Metab 4, 329-335.) [0049]In rats,
the increseeoim3@sP-1 after administration of mglitol was/usyoengi2stic with
adm nistration of a DPP-1V inhibitor (CGoto et al., 2008, Poster P-470 ADA).
[ 0050] I nul i n-type fructans (non-digestible fructose polyners) reportedly
stinul ated 25G.P-1 secretion. (See, e.g., Delzenne, et al., 2007,

"Modul ation of glucagon-1like peptide 1 and energy netabolismby inulin and

ol i gofr UCU G2 Tﬁéﬁﬁ%&hf@%t%o?im&?st(ﬁscllrlbéd 1}%%5 additt onaﬁ%%@@@rﬁ@éﬁ%r?& doNiness, et

al., 1999, “Inulin and of ruct ose: at are

1402S- 140@@n)rlls[t@@@anﬁhmnmemonamepmtprérga@sm sneeifie siteythraveheiit thggim st to rats
resulted i i na r 1 . e, e.g.,
oul e i RRigAREr ROVl 80l o8l a0 rafuerg ARIam Rk ol S, © 0
and pl asnendtabpli¢ morhmevelis rasponsatoehSpoagioey Danulawnrmsr throRplysii ik 1dBethav 95,

135-144.) 11/ 133180PCT/ US2010 0532 ni ation of free
fatty §.CI (?WR[G 1r(1)[es ing 3§%escuoruf‘enga fons an({ réo S 09 %enter%‘enﬁocr{ ne ce} Liypesgrg
concent r atdiffensnt n(tﬁeea,rloas tntestibdil smla:wa arrélt asaiote,d aBO@Seach E@lé‘@pé histay aci ds

regulate |ncr n gl ucagon- | i. de-1 secretion t rough GPR120, "
et hed 1 TGS by o Rsnena g eB iR aihF AREER PRk T dericr ent

m ce ShOWﬁ:dmﬁd)s@[Unﬁ bﬁmatdvyntmng@q)“ecﬁtaﬂtesaﬁﬂuaglih@&sl an eﬁdiﬁbl&)/@hrgllf%l tgahg)a {el at i ve
to contro See et a 2006, cited above 0054]In
vivo st uduoég ]FHS SlF‘éidgﬁrJﬁﬂva ‘Hle\iﬁr PRresdraireg) sSeeTnf Y BHeAst e showed
that sweetpr@ifs Mtldn@nem Of SonfrEi0ikAthe e B 6088h cRBRIsitidas, aRd iHhut amat e
absorption. (See, ., Mace, et al., 2008, "An energy supply net wor k of

nutri ent @H@BWE@?%H“@%@F@Pﬁﬁk@@“ﬁ?mﬁﬁ@gpc|un1and TIR taste receptors in rat
smal | i nt ggdaisNene [t)réseﬁhéf%ogime)nts[&%ﬁ@hér@in@lﬁis%hﬁl‘é@‘ﬁbd@‘%ﬂr@ae‘ﬂl{@ﬁ@ﬁm ia

rectal adm nistration caused rel ease of drian, ef al.
1993, " Deelaap@rr@m demopansy rqcqusmatm%%em tzyf f%é’ﬁ}'tmlg% mpgtulgiig the
ent er ogl ugagapnfof ﬁanB&% i @19 1ente%éhd&ﬂﬁﬁ%heﬁ%gglsgrg réce{)tgp 56] Wile

there are reports of netabo |ze gan s tothe vario chenosensory
15r ecelpt omstivativn. ngheeifbediments durthst mgkide thatcarbilteesslecticomhmgtidyetberapiepor t ed

that nonmelapal | 5ed,GHRIMSENS AL SSERLAT iSRS IRARL ef fect gut

hor none r el ease |nann erlylng nutrient
detection by incretin-secreting cells.” Int Dairy J. 2010 April; 20(4):
236-242. | 10, 10%6/ |da|ryj 2009. 11. 014. [0057] For exanple,
instillati mnoenﬁ) (a nonnet abol i zed sweetener) into the

[0036] Mammalian chemosensory receptors and ligands are discussed, e.g., in U.S. Pat.

20 App. Pub. Nos. 2008/0306053 and 2008/0306093, both titled “Modulation of
Chemosensory Receptors and Ligands Associated Therewith,” and U.S. Pat. No. 7,105,650,
titled “T2R taste receptors and genes encoding same.” Complete or partial sequences of
numerous human and other eukaryotic chemosensory receptors are currently known (see,
e.g., Pilpel, Y. et al., Protein Science, 8:969 77 (1999); Mombaerts, P., Annu. Rev.

25 Neurosci., 22:487 50 (1999); EP0867508A2; U.S. Pat. No. 5,874,243; WO 92/17585; WO
95/18140; WO 97/17444; WO 99/67282).

[0037] Sweet and Umami Receptors: In humans, different combinations of the T1Rs, a
family of class C G-protein-coupled receptors, respond to sweet and umami taste stimuli.
T1R2 and T1R3 reportedly recognize sweet taste stimuli. The T1R subunits that comprise

30 the heteromeric sweet and umami taste receptors are described by, e.g., Xu, et al., 2004,
Proc Natl Acad Sci USA 101: 14258-14263. Xu, ct al., report that aspartame and neotame
require the N-terminal extracellular domain of TIR2, G protein coupling requires the C-

terminal half of TIR2, and that cyclamate and lactisole, a sweet receptor inhibitor, require

10



20 duodenum of humans reportedly had no effect on gut hornone rel ease while
instillation of netabolized sugars did. Ma J, et al., "Effect of the
artifici avoxesetssrser, sucral ose, on gastric enptying an@Crmnsc@vioss2epr none
rel ease in healthy subjects,” CK AmJ Physiol Gastrointest Liver Physiol.
2009 Apr; 296(4): Gr35-9. Epub 2009 Feb 12. Ocher studies in rats reportedly
showed no effect of the nonnetabolized sweeteners, sucral ose and stevia, to
25cause gut hornone rel ease, while dextrose did have an effect. Fujita Y,

et al.. " IRGkALhESEh ARSI (MRS ke cAal Gl ERIGRGEM. Botpafiggar but Not by
Sweeteners In Vivo," Am J Physiol Endocrino 2008 Dec 23. [Epub
ahead of prﬁ@FrmREﬂWEmﬁKSOHﬂetﬁmﬂmﬂ "d ucose sensing in L-cells: a primary
cell stud ] umans
reported mBs era dﬁ@gb éghggﬁ%%ﬁgﬁggaﬁﬁﬁﬁ%L%%?$%%§eﬁ?§%§a?$ep
30adn1n|stqm@r@memhnemevﬁ%nbmnmkbaud(&&wdd A004hi ch are both nonnetabolized

sweet ener Ant i h cem fec evi osi de
ey mah Tonab BARE RERmoR: miftdr By AN aUBEL O BRI B (BbeR) ¥, 001
pp 73-76. firﬂr@Bﬁ]:de(Adlﬂmahll 2000, @pbn0($693n70mcrhmﬁirashekaﬂ¢trxh ] 200020Vl suggested

(Pt non LK RIS SIETS N 0k, SRR A P08 SOl MoK

| n rren andx IgthenFaedeﬂth il oxg.COIS, PﬁO&lﬁb Du. NG 2@ 80030 6053%4d 158 Paf-pub 2008

R oS B P B Sk bbb BB ™

2010 Jun; B34f2p diftednc?s 1ﬂ-tlﬂl§an§it1V1@S®f indidhdld ©ipattcMlasymet enad (F?Sﬁflﬁéﬁeﬂes cause
for concern,"” JAMA. 2009 Dec 302%22) 2477-8). Qther reports suggest that

non- nut r i tsz%Cé‘%@t]?eﬂég%lmlf)@ {1498k r ument al in causing wei ght gain or
ef fects onodyengaas R@Jepﬁ)@st I8 arﬂnﬁﬁﬁfe%ﬂ%&ﬁ?&eptgrfsf g6t 511(92{01&% tdrame and

Sucrose on Hunger and Energy |ntake in Humans si ol ogy 10 Behavi or,

Vol . 47, ppving 9duoitsgaeparlzmd M-Ber @ﬂeDQﬁtﬁdathfté[ﬁb/eéﬁﬁY’lsu@rl%é opbilasiyer and
Energy | “tfﬁ‘§Glublfitzﬂémgtest%%eﬁ»ﬁeﬂ%%yanﬁ?%ﬁe RL@Forhé SRR §Ma1L19Q§a9Lt fghemosensory

receptor ligands include metabolized chenpsensory receptor |igands 15t hat
can belSmet28doli Bldcrawl. dA1.di3é1289). Sdarnyaama, et ay, repbgbe possibleepefol Grlesin as wel |

as nonmet apal 7 &tk SNATOREDRORY of ASCRIQpoldlaNHRa RBho RS fIOL. IREADO! | zed as
an energy sotitce, e.g. tastants. e rmnon |ze enosensory
receptor laciggindBjol.dshems B, ﬁé}5e9440 2008}, ugpes aphsvids Bisir Yile @oeptaptor| i gands
that are qeclt boI ized to a.snull e%mc but are not netabolized

al

. I {he slipression of mactopha
substanti 'Fh P NONet rzed chem)sensory receptor |igand

20i ncl ude$004rlgs«nd$tn<ﬂ B:ﬂty TeateR ecersorgnAfnumbat ofcal didaiteCrevpkdieandChasinsens or y

recept.or nds cl ude agoni st n i Sts ifiers n hancers as
et T otHEP Rt et Meat ufE b te Ry kBt & Sy
chenﬁselnscprgg Ne@reprbprsz I1ngaﬂtjs Flar@;aiﬁpemld rbntlhgloarcha@nt;lz bfestejzj)sen rlepor t Sd
inthe literat 0060] Non-limti ex rec tor i gands

i ncl ude glptﬂpﬁﬁ”étt‘é {141s2s 2 38| TETCRIN H’e‘ggr"%@?‘ta <hily iqoﬁg we&‘i‘?&“ p%?rl?arre Many
nore umam3crecealveEet 4l 0ERdNahidBes: 5551435'6)'[ e dnldst@d, heqdieR o&nd in the cited
manuscripts, are known to those of skill in the art, and still more can be

i dent i fi edYRREPHYIZAEIHRFEARABIRHC Preleatde &rttd e sh g afiecandlatqon61]
Non- it 'rélﬂgt%?(@:ﬁﬁﬁ&as(s@veﬁs@t all, 206 PNAfurd i ORI S63NCA MEE; TRIMG8ha aci ds, oleic

aci ds, pal mtates, oleoylethanol am des, onega-3 fatty acids, m xed fatty

acid emul anaiics, AYGENDRES OQ@S(PWH%IMrﬁ%ﬂlYCd’WCéflﬁlfﬁ@lsaﬁﬁr?éso(W@@RPWr| stol eic
aci d, pal fg%sﬁhﬁ h@% l%en ?épglt?@d' tlo g?%leés I11'11 uggf'ogem@sr (%hhag%%lc 2@@4 @nochem

eicosapen noi ¢ ‘aci d, erucic | sahexaenoi ¢ acid. Many nore fat
recept or IHI@@M@&G@t@P@FthéWitﬁés@&hr%@mﬂtéh@t, A0Gn Bidersayh: 4t 566).

manuscri ptT%VO ﬂﬁecha}{QI %%ﬁl%él%,%QEgéeg{%%géQécgggo%%\?os AY1 64486, murine,
30  nucleic acid, AAO32799 murine, amino acid, AY1 64485, human, nucleic acid, and
AAQ032798, human, amino acid), and PKD2L1 (Genbank Accession Nos. NM_ 181422,
murine, nucleic acid, NP_852087, murine, amino acid, NM_016112, human, nucleic acid

and NP_057196, human, amino acid, are reportedly specifically expressed in a subset of

11



known to those of skill in the art, and still nore can be identified using
nmet hods known in the art and described herein. [0062] Bile acids include
chol i ¢ acwaotidssmsychol i ¢ aci ds, taurocholic acids and ehensde@oyx2kDI i cC
acids. Many nore bile acid receptor |igands other than those |listed 5herein
and in the cited manuscripts, are known to those of skill in the art, and
still nore can be identified using nethods known in the art and descri bed
herein. [0063] Non-limting bitter receptor |igands include flavanones,

flavones, flay R)!r §ellsftllldf{1\ﬂ@ﬂ§t1cr0]§%?glﬁd 'J.o_cbit{elr,as BYr Ak %%ihg&g SPhe l'i monoi d

agl ycones, gl ucosi nol ates or hyd ysi s g;f uct thereof, caffelne, quinine,
extracts ofotbrnae icelized highasmi¢ad tip bf taste pellyethore)tastantrchrd déteatedn P DY bhandes.

Certain bi t ' ' | Gonez-

Car nor os. Ao SRS R Bt R e G oSS RRABS g 08 oy o o
bitter recdpbtorr PKQantsddtkieIL Itdnackptdsgden hétsbbdowserchs theyamd activateidyci t ed
manuscripts, are known to those of i [N, t ,@and still nore can be
Taont: i oaotsPhoreliBb®, A SR ReRbeRd i el B eE et B e ar y
bitter phybtwnaste ieeptoss inManonatyaltidughtn fuadedsantlingtof d@medokantyint is@nt 15r ecept or

| igands are listed int

| St ! gefcmﬂow JLable. M1ton%rLeQHﬁia %'rpicm
conponent "eevd Gasiehey EpsR L B EE R HETE aBotde o R faihes
Nari ngi n Bhatticelar cchpeifm bf ictiohl avedo G apefruit, al bedo
[0042] Fat Receptors: Fat receptor or fatty acid receptor as used herein means any
10 transporter receptor or other molecule that binds to fats and/or fatty acids that are ingested.
Chemosensory receptors for fat have not been well characterized, though there is possible
involvement of fatty acid transport proteins known to be present in the gastrointestinal tract.
The mouse fatty acid transporter protein CD36 has been reported to be a potential fat taste
receptor (Laugerette, et al., 2005, “CD36 involvement in orosensory detection of dietary
15 lipids, spontaneous fat preference, and digestive secretions,” Journal of Clinical
Investigation 115(11): 3177-84). In rat, CD36 has been found to be expressed at higher
levels in proximal than distal intestinal mucosa (Chen, et al., 2001, “Gut expression and
regulation of FAT/CD36: possible role in fatty acid transport in rat enterocytes,” Am J
Physiol Endocrinol Metab. 281(5):E916-23). More recently, a number of GPCRs which
20  were previously classified as orphan receptors have been shown to respond to lipid ligands,
including fatty acids and several have been identified as candidates for fat receptors in taste.
[0043] When a ligand binds to a GPCR, the receptor presumably undergoes a
conformational change leading to activation of the G Protein. G Proteins are comprised of
three subunits: a guanyl nucleotide binding ¢ subunit, a § subunit, and a y subunit. G
25  Proteins cycle between two forms, depending on whether GDP or GTP is bound to the o
subunit. When GDP is bound, the G Protein exists as a heterotrimer: the Gafy complex.
When GTP is bound, the o subunit dissociates from the heterotrimer, leaving a GBy
complex. When a Gafy complex operatively associates with an activated G Protein-
Coupled Receptor in a cell membrane, the rate of exchange of GTP for bound GDP is
30  increased and the rate of dissociation of the bound Ga subunit from the Gaffy complex
increases. The free Go subunit and Gy complex are thus capable of transmitting a signal to
downstream elements of a variety of signal transduction pathways. These events form the

basis for a multiplicity of different cell signaling phenomena, including for example the

12



G apefruit, pith G apefruit, seeds | mmat ure grapefruit G apefruit
juice Or obl anco j ui ce Mel ogol d jui ce Flavones Tangeretin
WO 2011/133180 PCT/US2010/053257

signaling phenomena that are identified as neurological sensory perceptions such as taste
and/or smell. (See, e.g., U.S. Pat. No. 5,691,188.) GP120, a GPCR corresponding to an
fatty acid receptor, has also been identified in the taste buds of mice and, furthermore, ®3
fatty acids have been shown to mediate anti-inflammatory effects and reverse insulin

5  resistance in obese mice via their actions on GP120 present in macrophages (Oh et al.,
2010, Cell 142(5): 687-698; Satiel, Cell 142(5): 672-674; also see Matsumura et al., 2009,
Neurosci Lett 450: 186-190).

Hormones

10 [0044] The embodiments described herein include compositions and methods for
modulating the levels of circulating enteroendocrine cell hormones, including, but not
limited to, GLP-1, GLP-2, GIP, oxyntomodulin, PYY, cholecystokinin (CCK), glycentin,
insulin, glucagon, insulin C peptide, ghrelin, etc., such compositions and methods
comprising administering at least one chemosensory receptor ligand to a subject to treat a

15 condition associated with a chemosensory receptor. Hormone modulation can be achieved
by administering a composition comprising a chemosensory receptor ligand, including an
agonist, antagonist, modifier, enhancer or combination thereof acting on a sweet-taste
receptor, an umami receptor, a bitter receptor, a fatty acid receptor, and/or a bile acid
receptor.

20 [0045] In particular embodiments, a combination of one or more agonists of the sweet,
umami, bitter, free fatty acid, and bile acid receptors will simulate the synchronous release
of important hormones and neural signals from the enteroendocrine cells and thus facilitate
the assimilation and disposition of meal nutrients. In additional embodiments, a
combination of one or more agonists of the sweet, umami, bitter, free fatty acid, and bile

25 acid receptors suppresses ghrelin synthesis, activity or action, or its post-translational
modification (Ghrelin Octonoyl Acyl Transferase activity or GOAT) and/or ghrelin
secretion or release from oxyntic cells in the stomach. It is important to note that some of
these hormones may not exhibit major effects when administered alone but may perform
additively and/or synergistically when released together. For example, PYY 3-36 as a

30  single therapy has disappointed in the clinic (Nastech Press Release). Therefore, in
embodiments the invention provides coordinate and synchronous release of gut hormones in
concert while not ascribing a specific activity to merely a single hormone. Enteroendocrine

cell (e.g., L cells, K cells and I cells) stimulation by nutrients reportedly alters release of one
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or more of the following known hormones: GLP-1, GLP-2, GIP, oxyntomodulin, PYY,
CCK, insulin, glucagon, insulin C peptide, glycentin, ghrelin. Nutrients may also alter
release of yet-to-be-characterized hormones released from enteroendocrine cells. This

modulation in hormone release can result in beneficial therapeutic effects, for example,

5 better glucose control in the treatment of diabetes and related disorders (prediabetes,
polycystic ovary disease), inflammatory bowel disorders, bowel damage and osteoporosis
(e.g., through the release of GLP-2), lowering of circulating lipids in the treatment of
hyperlipidemia, fatty liver disease, and reduced food intake and the regulation of energy
homeostasis in the treatment of obesity (weight loss). Administering a combination of one

10  or more agonists of the sweet, umami, bitter, free fatty acid, and bile acid receptors
components along with a DPP-IV inhibitor can increase the therapeutic effect, since GLP-1,
PYY, GLP-2 and GIP are rapidly eliminated by DPP-IV.

[0046] In vivo results consistent with the use of sweet, umami, free fatty acid, and bile acid
receptors to increase GLP-1 levels include:

15 [0047]  The release of GLP-1 was reported during intraduodenal glucose delivery in
humans. (See, e.g., Kuo, et al., 2008, “Transient, early release of glucagon-like peptide-1
during low rates of intraduodenal glucose delivery,” Regul Pept 146, 1-3.)

[0048]  Anincrease in postprandial GLP-1 levels was observed after administration of
the alpha-glucosidase inhibitor miglitol in humans. (See, e.g., Lee, et al., 2002, “The effects

20 of miglitol on glucagon-like peptide-1 secretion and appetite sensations in obese type 2
diabetics,” Diabetes Obes Metab 4, 329-335.)

[0049]  In rats, the increase in GLP-1 after administration of miglitol was synergistic with
administration of a DPP-IV inhibitor (Goto et al., 2008, Poster P-470 ADA).
[0050] Inulin-type fructans (non-digestible fructose polymers) reportedly stimulated

25 GLP-1 secretion. (See, e.g., Delzenne, et al., 2007, “Modulation of glucagon-like peptide 1
and energy metabolism by inulin and oligofructose: experimental data,” J Nutr 137, 2547S-
25518 and Niness, et al., 1999, “Inulin and oligofructose: what are they?” J Nutr 129,
1402S-1406S.)

[0051] Administration of glutamate, an umami agonist, to rats resulted in decreased

30  weight gain and reduced abdominal fat. (See, e.g., Kondoh, et al., 2008, “MSG intake

suppresses weight gain, fat deposition, and plasma leptin levels in male Sprague-Dawley

rats,” Physiol Behav 95, 135-144.)
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[0052]  Oral administration of free fatty acids to mice resulted in increased portal and
systemic GLP-1 concentrations. (See, e.g., Hirasawa, et al., 2005, “Free fatty acids regulate
gut incretin glucagon-like peptide-1 secretion through GPR120,” Nat Med 11, 90-94.)
[0053] G protein-coupled bile acid receptor 1 deficient mice showed significantly higher
5  fat accumulation and weight gain relative to control mice. (See, ¢.g., Maruyama, et al.,

20006, cited above.)
[0054] In vivo studies with rat jejunum perfused with sucralose and glutamate showed
that sweet and umami receptors regulate glucose, peptide and glutamate absorption. (See,
e.g., Mace, et al., 2008, “An energy supply network of nutrient absorption coordinated by

10 calcium and T1R taste receptors in rat small intestine,” J Physiol.)
[0055]  Bile acids provided to humans via rectal administration caused release of PYY.
(See, e.g., Adrian, et al., 1993, “Deoxycholate is an important releaser of peptide YY and
enteroglucagon from the human colon,” Gut 34(9):1219-24.)
[0056] While there are reports of metabolized ligands to the various chemosensory

15 receptors having effects to release gut hormones, it has been reported that nonmetabolized
chemosensory receptor ligands may not effect gut hormone release. Frank Reimann.
Molecular mechanisms underlying nutrient detection by incretin-secreting cells.” Int Dairy
J. 2010 April; 20(4): 236-242. doi: 10.1016/j.1dairyj.2009.11.014.
[0057] For example, instillation of sucralose (a nonmetabolized sweetener) into the

20  duodenum of humans reportedly had no effect on gut hormone release while instillation of
metabolized sugars did. Ma J, et al., “Effect of the artificial sweetener, sucralose, on
gastric emptying and incretin hormone release in healthy subjects,” CK Am J Physiol
Gastrointest Liver Physiol. 2009 Apr;296(4):G735-9. Epub 2009 Feb 12. Other studies in
rats reportedly showed no effect of the nonmetabolized sweeteners, sucralose and stevia, to

25  cause gut hormone release, while dextrose did have an effect. Fujita Y, et al., “Incretin
Release from Gut is Acutely Enhanced by Sugar but Not by Sweeteners In Vivo,” Am J
Physiol Endocrinol Metab. 2008 Dec 23. [Epub ahead of print]; Reimann F., et al.,
“Glucose sensing in L-cells: a primary cell study,” Cell Metabolism. 2008;8:532-539.
Other reports in humans reported no alterations of gut hormones in the circulation after

30  administration of stevia or rebaudioside A, which are both nonmetabolized sweeteners.
Gregersen, S., et al., “Antihyperglycemic Effects of Stevioside in type 2 diabetic subjects,”
73 Metabolism, Vol 53, No 1 (January), 2004: pp 73-76.

15



Endi ve
Typi ca

10

15

20

25

30

Fresh hops WD 2011/133180PCT/ US2010/ 053257 Phytonutrient cl ass

conponent Taste quality Food source W ne Bl ack tea infusion

WO 2011/133180 PCT/US2010/053257

[0058] Additionally, reports in humans or animals have suggested that non-nutritive
sweeteners may not cause weight loss. See e.g., Maki, K.C., et al.,”Chronic consumption of
rebaudioside A, a steviol glycoside, in men and women,” Food Chem Toxicol. 2008 Jul;46
Suppl 7:S47-53. Epub 2008 May 16; Yang, Q. “Gain weight by ‘going diet?”" Artificial
sweeteners and the neurobiology of sugar cravings,” Neuroscience 2010. Yale J Biol Med.
2010 Jun;83(2):101-8; Ludwig, DS, “Artificially sweetened beverages: cause for concern,”
JAMA. 2009 Dec 9;302(22):2477-8). Other reports suggest that non-nutritive sweeteners
may be instrumental in causing weight gain or effects on hunger or satiety. Richard Mattes.
Effects of Aspartame and Sucrose on Hunger and Energy Intake in Humans.Physiology &
Behavior, Vol. 47, pp. 1037-1044. Effects of Aspartame and Sucrose on Hunger and Energy

Intake in Humans.

Chemosensory Receptor Ligands

[0059] Chemosensory receptor ligands include metabolized chemosensory receptor ligands
that can be metabolized as an energy source, e.g. food or metabolites, as well as
nonmetabolized chemosensory receptor ligands that are not metabolized as an energy
source, e.g. tastants. The term nonmetabolized chemosensory receptor ligands, as used
herein, includes chemosensory receptor ligands that are metabolized to a small degree but
are not metabolized substantially. That is, nonmetabolized chemosensory receptor ligand
includes ligands that have insignificant caloric value. Chemosensory receptor ligands
include agonists, antagonists, modifiers, and enhancers as well as other compounds that
modulate chemosensory receptors. Many chemosensory receptor ligands are known in the
art and have been reported in the literature.

[0060] Non-limiting examples of umami receptor ligands include glutamate salts,
glutamines, acetyl glycines, and aspartame. Many more umami receptor ligands other than
those listed herein and in the cited manuscripts, are known to those of skill in the art, and
still more can be identified using methods known in the art and described herein.

[0061] Non-limiting examples of fat receptor ligands include linoleic acids, oleic acids,
palmitates, oleoylethanolamides, omega-3 fatty acids, mixed fatty acid emulsion, and N-
acylphosphatidylethanolamine (NAPE), myristoleic acid, palmitoleic acid, alpha-linolinic
acid, arachidonic acid, eicosapentaenoic acid, erucic acid, and docosahexaenoic acid. Many

more fat receptor ligands other than those listed herein and in the cited manuscripts, are
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known to those of skill in the art, and still more can be identified using methods known in
the art and described herein.
[0062] Bile acids include cholic acids, deoxycholic acids, taurocholic acids and
chenodeoxycholic acids. Many more bile acid receptor ligands other than those listed

5  herein and in the cited manuscripts, are known to those of skill in the art, and still more can
be identified using methods known in the art and described herein.
[0063] Non-limiting bitter receptor ligands include flavanones, flavones, flavonols, flavans,
phenolic flavonoids, isoflavones, limonoid aglycones, glucosinolates or hydrolysis product
thereof, caffeine, quinine, extracts of Momordica charantia (bitter melon), and

10  isothiocyanates. Certain bitter tastants are described, e.g., in Drewnowski and Gomez-

Carneros, American Journal of Nutrition, 72 (6): 1424 (2000). Many more bitter receptor
ligands other than those listed herein and in the cited manuscripts, are known to those of
skill in the art, and still more can be identified using methods known in the art and
described herein. Exemplary bitter phytonutrients in common plant foods that can be bitter

15 receptor ligands are listed in the following table.

Phytonutrient class | Typical component Taste quality Food source
Phenolic compounds
Flavanones Naringin Bitter Grapefruit, flavedo
Grapefruit, albedo
Grapefruit, pith
Grapefruit, seeds
Immature grapefruit
Grapefruit juice
Oroblanco juice
Melogold juice
Flavones Tangeretin Bitter Orange fruit

Orange juice

Juice from concentrate
Nobiletin Bitter Orange fruit

Orange juice

Juice from concentrate
Sinensetin Bitter Orange fruit

Orange juice (fresh)
Juice from concentrate
(frozen)

Juice from concentrate
Pure juice

Flavonols Quercetin Bitter Grapefruit juice
Lemon juice

Endive

Fresh hops
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Phytonutrient class

Typical component

Taste quality

Food source

Wine

Black tea infusion

Oolong tea infusion

Green tea infusion

Flavans

Catechin

Bitter

Red wine

Green tea infusion

Oolong tea infusion

Black tea infusion

Epicatechin

Bitter

Red wine

Low-fat cocoa powder

Instant cocoa powder

Green tea infusion

Oolong tea infusion

Black tea infusion

Epicatechin gallate

Bitter and astringent

Green tea infusion

Oolong tea infusion

Black tea infusion

Bitter with sweet

Epigallocatechin aftertaste Green tea infusion
Oolong tea infusion
Black tea infusion

Epigallocatechin Bitter with sweet

gallate aftertaste Green tea infusion
Oolong tea infusion
Black tea infusion

Catechin mono- and

Phenolic flavonoids polymers MW < 500 Bitter Red wine

Rosé wine

Catechin polymers

MW > 500 (tannins) Astringent Red wine
Apple cider

Polyphenols Astringent and bitter | Low-fat cocoa power

Instant cocoa powder

Isoflavones

Genistein and daidzein

Bitter or astringent

Soybeans

Toasted, defatted soy
flakes

Textured soy protein

Breakfast patties

Tofu

Genistin

Astringent

Soy seeds

Daidzin

Triterpenes

Limonoid aglycones

Limonin

Bitter

Lemon juice

Orange juice

Grapefruit juice

Tangerine juice
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Phytonutrient class | Typical component Taste quality Food source

Grapefruit, flavedo

Grapefruit, albedo

Grapefruit, pith

Grapefruit, seeds

Nomilin Bitter Grapefruit juice

Oroblanco juice

Melogold juice

Limonin glucoside Tasteless Grapefruit juice

Lemon juice

Organosulfur
compounds

Glucosinolates Sinigrin Bitter Cabbage

Brussels sprouts

Cauliflower

Turnip or swede

Calabrese

Broccoli

Collards

Kale

Mustard greens

Progoitrin Bitter Brussels sprouts

Cabbage

Cauliflower

Turnip or swede

Calabrese

Glucobrassicin Bitter Brussels sprouts

Hydrolysis product of | Goitrin 5-vinyl-2- Aqueous extract of
glucosinolates oxazolidine thione Bitter Brussels sprouts

Cabbage, pith

Cabbage, cambial cortex

Cabbage, leaf

Acrid mustard oils;
pungent or
Isothiocyanates Allyl-isothiocyanate lachrymatory Cabbage, pith

Cabbage, cambial cortex

Cabbage, leaf

3-Methyl-
sulfinylpropyl
isothiocyanate Acrid mustard oils Cabbage, pith

Cabbage, cambial cortex

Cabbage, leaf

Acrid mustard oils;
Benzyl isothiocyanate garlic-like Cabbage, cambial cortex

Cabbage, leaf

4-Methylsulfinyl butyl
isothiocyanate Acrid mustard oils Cabbage, pith

19



Qol ong tea infusion

nono-

Bl ack tea infusion Phenolic flavonoids Catechin

and polyners MW< 500 Bitter Red w ne Ros wine Catechin polyners
MN > 500 woanni/13s)soAst ri ngent Red w ne Appl e cider PCT/US2010/053257
Phytonutrient class | Typical component Taste quality Food source

Cabbage, cambial cortex

Cabbage, leaf

Phenylethyl

isothiocyanate

Acrid, irritant, or
lachrymatory

Cabbage, pith

Cabbage, cambial cortex

Cabbage, leaf

[0064] Non-limiting sweet receptor ligands include metabolized sugars (glucose, fructose,

etc.) and nonmetabolized sweeteners (sucralose, aspartame, rebaudiosides, steviosides

(natural sweeteners extracted from the stevia plant), neotame, acesulfame-K, saccharin and

the like). Sweet receptor ligands can also affect other chemosensory receptors. For

5 example, aspartame is contemplated to play a role in responses relating to both sweet

receptor activation and amino acid metabolism. Further sweet receptor ligands are

described, e.g., by Kim, et al., 2002, “Highly sweet compounds of plant origin,” Arch

Pharm Res. 25(6):725-46 and Kinghorn, et al., 1989, “Intensely sweet compounds of natural

origin,” Medicinal Research Reviews 9(1):91-115. Many more sweet receptor ligands other

10 than those listed herein and in the cited manuscripts, are known to those of skill in the art,

and still more can be identified using methods known in the art and described herein.

Exemplary sweet receptor ligands of plant origin are listed in the following table adapted

from Kim et al., 2002.

Compound type/name Plant name Sweetness/
potency”

MONOTERPENE

Perillartine (10)° | Perilla frutescens (L.) Britton (Labiatae) | 370

SESQUITERPENES

Bisabolanes

(+)-Hernandulcin (11) Lippia dulcis Trev. (Verbenaceae) 1,500

4B-Hydroxyhernandulcin (12) L. dulcis N.S.°

Acyclic glycoside

Mukurozioside 1Tb (13) | Sapindus rarak DC. (Sapindaceac) | ca. 1

DITERPENES

Diterpene acid

4B,110-Dimethyl-1,2,3.4,5,10-hexahydro- Pine tree 1,300-

fluorene-40,60-dicarboxylic acid (14)° 1,800¢

ent-Kaurene glycosides

Dulcoside A (15) Stevia rebaudiana (Bertoni) Bertoni 30
(Compositae)

Rebaudioside A (4) S. rebaudiana 242

Rebaudioside B (16) S. rebaudiana 150

Rebaudioside C (17) S. rebaudiana 30

Rebaudioside D (18) S. rebaudiana 221

Rebaudioside E (19) S. rebaudiana 174
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Compound type/name Plant name Sweetness/
potency”

Rebaudioside F (20) S. rebaudiana N.S.°

Rubusoside (21) Rubus suavissimus S. Lee (Rosaceae) 115

Steviolbioside (22) S. rebaudiana 90

Steviol 13-0-B-D-glucoside (23) R. suavissimus N.S.°

Stevioside (5) S. rebaudiana 210

Suavioside A (24) R. suavissimus N.S.

Suavioside B (25) R. suavissimus N.S.

Suavioside G (26) R. suavissimus N.S.°

Suavioside H (27) R. suavissimus N.S.°

Suavioside I (28) R. suavissimus N.S.°

Suavioside J (29) R. suavissimus N.S.°

Labdane glycosides

Baiyunoside (30) Phlomis betonicoides Diels (Labiatae) 500

Phlomisoside I (31) P. betonicoides N.S.°

Gaudichaudioside A (32) Baccharis gaudichaudiana DC. 55
(Compositae)

TRITERPENES

Cucurbitane glycosides

Bryodulcoside Bryonia dioica Jacq. (Cucurbitaceac) N.S.°

Bryoside (33) B. dioica N.S.°

Bryonoside (34) B. dioica N.S.°

Carnosifloside V (35) Hemsleya camosiflora C.Y. Wu et Z.L. 51
Chen (Cucurbitaceac)

Carnosifloside VI (36) H. carnosiflora 77

Mogroside IV (37) Siraitia grosvenorii (Swingle) Lu & 233-392¢
Zhang® (Cucurbitaceae)

Mogroside V (2) S. grosvenorii 250-425¢

11-OxomogrosideV(38) Siraitia siamensis Craib (Cucurbitaceae) | N.S.°

Scandenoside R6 (39) Hemsleya panacis-scandens C.Y. Wuet | 54
Z.L. Chen (Cucurbitaceae)

Scandenoside R11 (40) H. panacis-scandens N.S.°

Siamenoside I (41) Siraitia grosvenorii, S. siamensis 563

Cycloartane glycosides

Abrusoside A (42) Abrus precatorius L.; A. fruticulosus Wall | 30
ct W.& A. (Leguminosae)

Abrusoside B (43) A. precatorius, A. fruticulosus 100

Abrusoside C (44) A. precatorius; A. fruticulosus 50

Abrusoside D (45) A. precatorius; A. fruticulosus 75

Abrusoside E (46) A. precatorius N.S.°

Dammarane glycosides

Cyclocarioside A (47) Cyclocarya paliurus (Batal.) Iljinsk 200
(Juglandacecac)

Cyclocaryoside I (48) C. paliurus 250

Gypenoside XX (49) Gynostemma pentaphyllum Makino N.S.°
(Cucurbitaceae)

Oleanane glycosides

21




Tofu Genistin Astringent Soy seeds Daidzin Triterpenes Li nonoi d
agl ycones Linonin Bitter Lenon juice Orange juice
WO 2011/133180 PCT/US2010/053257
Compound type/name Plant name Sweetness/
potency”
Albiziasaponin A (50) Albizia myriophylla Benth. 5
(Leguminosae)
Albiziasaponin B (51) A. myriophylla 600
Albiziasaponin C (52) A. myriophylla N.S.°
Albiziasaponin D (53) A. myriophylla N.S.°
Albiziasaponin E (54) A. myriophylla N.S.°
Apioglycyrrhizin (55) Glycyrrhiza inflata Batal. (Leguminosae) | 300
Araboglycyrrhizin (56) G. inflata 150
Glycyrrhizin (1) Glycyrrhiza glabra L. (Leguminosae) 93-170°
Periandrin I (57) Periandra dulcis Mart.; P. mediterranea | 90
(Vell.) Taub. (Leguminosae)
Periandrin II (58) P. dulcis, P. mediterranea 95
Periandrin 11 (59) P. dulcis, P. mediterranea 92
Periandrin IV (60) P. dulcis, P. mediterranea 85
Periandrin V (61) P. dulcis 220
Secodammarane glycosides
Pterocaryoside A (62) Pterocarya paliurus Batal. (Juglandaceae) | 50
Pterocaryoside B (63) P. palivrus 100
STEROIDAL SAPONINS
Osladin (64) Polypodium vulgare 1. (Polypodiaceac) 500
Polypodoside A (65) Polypodium glycyrrhiza DC. Eaton 600
(Polypodiaceae)
Polypodoside B (66) P. glycyrrhiza N.S.°
Telosmoside Ag(67) Telosma procumbens (Hence) Merr. N.S.°
(Asclepiadaceae)
Telosmoside Ag (68) T. procumbens N.S.°
Telosmoside Ao (69) T. procumbens N.S.°
Telosmoside Ay (70) T. procumbens N.S.°
Telosmoside Ay, (71) T. procumbens N.S.°
Telosmoside A3 (72) T. procumbens N.S.°
Telosmoside Ay4(73) T. procumbens N.S.°
Telosmoside Aq5(74) T. procumbens 1000
Telosmoside A;(75) T. procumbens N.S.°
Telosmoside A;7(76) T. procumbens N.S.°
Telosmoside A5 (77) T. procumbens N.S.°
PHENYLPROPANOIDS
trans-Anethole(78) Foeniculum vulgare Mill. (Umbelliferae) | 13
Hlicium verum Hook F. (Illiciaceae)
Myrrhis odorata Scop. (Umbelliferac)
Osmorhizalongistylis DC. (Umbelliferae)
Piper marginatum Jacq. (Piperaceac)
Tagetes filicifolia Lag. (Compositae)
Trans-Cinnamaldehyde (79) Cinnamomum osmophloeum Kanehira 50
(Lauraceae)
DIHYDROISOCOUMARIN
Phyllodulcin® (3) | Hydrangea macrophylla Seringe var. | 400
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Compound type/name Plant name Sweetness/
potency”

thunbergii (Siebold) Makino
(Saxifragaceae)

FLAVONOIDS

Dihydrochalcone glycosides

Glycyphyllin (80) Smilax glycyphylla Sm. (Liliaceae) N.S.°

Naringin dihydrochalcone® (81) Citris paradisi Macfad. (Rutaceae) 300

Neohesperidin dihydrochalcone® (82) Citrus aurantium L. 1,000

Phlorizin (83) Symplocos lancifolia Sieb. Et Zucc. N.S.°
(Symplocaceae)

Trilobatin (84) Symplocos microcalyx Hayata N.S.°

Dihydroflavonols and Dihydroflavonols glycosides

3-Acetoxy-5,7-dihydroxy-4’- Aframomum hanburyi K. Schum. N.S.°

methoxyflavanone (85) (Zingiberaceae)

2R,3R~(+)-3-Acetoxy-5-7-4'- A. hanburyi N.S.°

trihydroxyflavanone (86)

Dihydroquercetin 3-O-acetate 4’-methyl Tessaria dodoneifolia (Hook. & Arn.) 400

ether” (87) Cabrera (Compositae)

(2R,3R)-Dihydroquercetin 3-O-acctate (88) | T. dodoneifolia; Hymenoxys turneri K. 80
Parker (Compositae)

(2R,3R)-2,3-Dihydro-5,7,3’,4’-tetrahydroxy- | H. turneri 25

6-methoxy-3-O-acetylflavonol (89)

(2R,3R)-2,3-Dihydro-5,7,3’,4’-tetrahydroxy- | H. turneri 15

6-methoxyflavonol (90)

(2R,3R)-2,3-Dihydro-5,7,4 -trihy droxy-6- H. turneri 20

methoxy-3-O-acetylflavonol (91)

Huanggqioside E. (92) Engelhardtia chrysolepis Hance N.S.°
(Juglandaceac)

Neoastilbin (93) E. chrysolepis N.S.°

PROANTHOCYANIDINS

Cinnamtannin B-1 (94) Cinnamomum sieboldii Meisner N.S.°
(Lauraceae)

Cinnamtannin D-1 (95) C. sieboldii N.S.°

Selligueain A (96) Selliguea feei Bory (Polypodiaceae) 35

Unnamed (97) Arachniodes sporadosora Nakaike; A. N.S.°
exilis Ching (Aspidiaceac)

Unnamed (98) A. sporadosora; 4. exilis N.S.°

BENZO|b]INDENOJ1,2-d]PYRAN

Hematoxylin (99) Haematoxylon campechianum L. 120
(Leguminosae)

AMINO ACID

Monatin (100) Schlerochiton ilicifolius A. Meeuse 1,200-
(Acanthaceae) 1,400

PROTEINS

Brazzein Pentadiplandra brazzeana Baillon 2,000
(Pentadiplandraceae)
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Compound type/name Plant name Sweetness/
potency”
Curculin Curculigo latifolia Dryand. 550
(Hypoxidaceae)
Mabinlin Capparis masaikai Levl. (Capparidaceae) | N.S.°
Monellin Dioscoreophyllum cumminsii (Stapf) 3,000
Diels. (Menispermaceac)
Pentadin Pentadiplandra brazzeana Bailon 500
(Pentadiplandraceae)
Thaumatin Thaumatococcus danielli (Bennett) 1,600
Benth. (Marantaceae)

*Values of relative sweetness on a weight comparison basis to sucrose (= 1.0)
°Semisynthetic derivative of natural product.
°N.S. = Sweetness potency not given.
dRelative sweetness varied with the concentration of sucrose.

5 “Formerly named Momordica grosvenorii Swingle and Thiladiantha grosvenorii (Swingle)
C. Jeffrey (Kinghorn and Kennelly, 1995).
"Identified as a sweet-tasting constituent of these six species. However, this compound has
a wider distribution in the plant kingdom.
£The plant of origin may be crushed or fermented in order to generate phyllodulcin

10 [0065] Many more chemosensory receptor ligands in addition to those listed herein and the
cited manuscripts are known to those of skill in the art, and still more can be identified
using methods known in the art and described herein.

[0066] In some embodiments, a nonmetabolized chemosensory receptor ligand, e.g. a
tastant, is administered alone. In certain instances, the administration of one or more

15 nonmetabolized chemosensory ligands can result in modulation of a hormone described
herein. For example, sucralose is administered by itself or in conjunction with saccharin.
[0067] In other embodiments, a nonmetabolized chemosensory receptor ligand(s) is co-
administered with a metabolized chemosensory receptor ligand(s), e.g. a metabolite. For
example, a combination of sweet receptor tastant and a cognate metabolite could be

20  sucralose and glucose. Other metabolized sweet receptor ligands include, but are not
limited to, fructose and galactose.

[0068] Combining a nonmetabolized chemosensory receptor ligand (e.g., a tastant) with a
metabolized chemosensory receptor ligand (e.g., a metabolite) may in cases enhance the
resulting modulation of a hormone. In related embodiments, combining a nonmetabolized

25  ligand for one receptor with a metabolized ligand for a different receptor enhances the
resulting modulation of hormone expression. In some embodiments, stimulating L cells

with different combinations of nonmetabolized ligands and metabolized ligands results in
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different hormonal expression profiles. Certain profiles are more desirable depending on
the condition to be treated or even the particular individual to be treated.
[0069] The desired effects on treatment of a condition or modulation of hormone levels can
be tailored by the number of chemosensory receptor ligands administered to a subject. In
5 some embodiments, two chemosensory receptor ligands are administered to a subject. In

other embodiments, three chemosensory receptor ligands are administered to a subject. In
yet other embodiments, four chemosensory receptor ligands are administered to a subject.
In yet other embodiments, five chemosensory receptor ligands are administered to a subject.
In further embodiments, six or more chemosensory receptor ligands are administered to a

10  subject. When multiple ligands are administered to a subject, the ligands can be in the same
or different compositions. Multiple chemosensory receptor ligands can each target different
receptor types or many or all the ligands can target one receptor type. For example, in a
five chemosensory receptor ligand composition, three ligands may target the sweet receptor,
one ligand for the bitter receptor, and one ligand for the umami receptor. Any combination

15 is contemplated in the embodiments herein.
[0070] In most endocrine cell systems (e.g., the beta cell of the islet of Langerhans), for an
appropriate secretory level of a hormone to occur the cell needs to sense the stimulus (in
case of the beta cell, glucose), and in the case of nutrient-driven hormonal release,
metabolism of the sensed nutrient is required for full secretory activation. It is recognized

20  that both sensing and metabolism can elicit secretory release of hormone. For example, in
the case of calcium, which is not a nutrient, sensing is sufficient for parathyroid hormone
release. Thus, for full enteroendocrine activation it may be important that a nutrient is both
sensed by the appropriate taste receptor and metabolized.
[0071] In certain embodiments, sweet receptor agonism will be achieved by

25  coadministration of a composition comprising a sweet receptor agonist (e.g. sucralose,
aspartame or stevioside, etc.) and an amount of D-glucose, e.g., between 0.1 to 10
mg/kg/min. Depending on the hormone of interest, co-administration may produce a more
pronounced effect on hormonal release than either the tastant or glucose alone.
[0072] In further embodiments, a chemosensory receptor modifier is administered with a

30 chemosensory receptor ligand to alter or change the activity of a receptor toward the ligand.
In yet further embodiments a chemosensory receptor enhancer is administered with a
chemosensory receptor ligand to enhance, potentiate or multiply the effect of the ligand.

For example, a sweet receptor enhancer can be administered with a sweet receptor ligand,
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e.g., saccharin, to increase the sweetness potency and/or enhance hormone modulation. In
certain instances, modifiers and/or enhancers are administered prior to administration of a
chemosensory receptor ligand enhance, potentiate or multiply the effect of the ligand. In
other instances, modifiers and/or enhancers are administered with a chemosensory receptor
5 ligand together to enhance, potentiate or multiply the effect of the ligand. In yet further

embodiments, a chemosensory receptor enhancer is administered along with food or prior to
food. The food serves as a source of chemosensory receptor ligands that can have their
effects enhanced, potentiated or multiplied. For example, a sweet receptor enhancer can be
administered prior to ingestion of a sweet food such as a candy bar. Modulation and

10 enhancement of chemosensory receptors by modulators and enhancers may produce a more

pronounced effect on hormonal release than by a chemosensory receptor or food alone.

Identification of Chemosensory Receptor Ligands

[0073] A number of assays known in the art and described in the literature can be used to
15 assay for taste transduction. For example, U.S. Pat. No. 7,105,650, describes in vitro
binding assays, fluorescence polarization assays, solid state and soluble high throughput
assays, computer based assays, cell-based binding assays, and assays using transgenic
animals that express taste receptors.
[0074] Human gastrointestinal cells or cell membranes can be used to test for compounds
20  that interact with taste signaling proteins and/or gastrointestinal protein hormones,
neurotransmitters, or soluble mediators involved in metabolism, digestion or appetite either
directly or indirectly, e.g., tastants, activators, inhibitors, enhancers, stimulators, agonists,
antagonists, modulators and mimics. Assays for taste modulation can be used wherein the
taste signaling protein(s) and/or gastrointestinal protein hormone(s), neurotransmitter(s), or
25  soluble mediator(s) involved in metabolism, digestion or appetite acts as a direct or indirect
reporter molecule(s) for the effect of a compound on signal transduction. Human
gastrointestinal cells or their membranes can be used for such assays, e.g., to measure or
detect changes in levels of the one or more taste signaling proteins and/or the one or more
gastrointestinal protein hormones, neurotransmitters or soluble mediators synthesized or
30 secreted by the cell, or to detect or measure changes in membrane potential, current flow,
ion flux, transcription, phosphorylation, dephosphorylation, signal transduction, receptor-

ligand interactions, second messenger concentrations, etc.
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[0075] A modulator of taste transduction can be identified by contacting a human
gastrointestinal cell or its membrane with a test compound, wherein the cell or membrane
comprises one or more taste signaling proteins, evaluating the compound's effect on taste
transduction. The human gastrointestinal cells or their membranes can be used in an

5 indirect reporter assay to detect whether a test compound affects taste transduction and/or
signal transduction of one or more gastrointestinal protein hormones, neurotransmitters or
soluble mediators involved in metabolism (see, e.g., Mistili & Spector, 1997, Nature
Biotechnology, 15, 961-64).
[0076] Gastrointestinal cells or their membranes can be used to assay the binding of a test

10 compound that affects signal transduction by studying, e.g., changes in spectroscopic
characteristics (e.g., fluorescence, absorbance, refractive index) or hydrodynamic (e.g.,
shape), chromatographic or solubility properties. Human gastrointestinal cells or their
membranes can be used to examine the effect of a compound on interactions between a
receptor and a G protein. For example, binding of a G protein to a receptor or release of the

15 G protein from the receptor can be examined. In the absence of GTP, an activator will lead
to the formation of a tight complex of all three subunits of the G protein with the receptor.
This complex can be detected in a variety of ways, as noted above. Such an assay can be
modified to search for inhibitors of taste transduction or inhibitors of signal transduction of
one or more gastrointestinal protein hormones, neurotransmitters or soluble mediators. For

20  example, an activator could be added to the receptor and G protein in the absence of GTP
such that a tight complex forms, which could then be screened for inhibitors by studying
dissociation of the receptor-G protein complex. In the presence of GTP, release of the alpha
subunit of the G protein from the other two G protein subunits serves as a criterion of
activation.

25 [0077] An activated or inhibited G protein will in turn influence downstream steps of the
signal transduction pathway, affecting, e.g., the properties of target enzymes, channels and
other effectors. Examples of downstream steps include activation of cGMP
phosphodiesterase by transducin in the visual system, adenylyl cyclase by the stimulatory G
protein, phospholipase C by G4 and other cognate G proteins, and modulation of diverse

30  channels by Gj and other G proteins. In some embodiments, the human gastrointestinal cells
or their membranes can be used to examine the effect of a compound on intermediate steps
of signal transduction, such as the generation of diacyl glycerol and IP; by phospholipase C

and, in turn, calcium mobilization by IP;. In some embodiments, the compound may act
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directly on, e.g., the G protein, affecting downstream events indirectly. In some
embodiments, the compound may directly affect the downstream effector. For a general
review and methods of assaying taste signal transduction and gastrointestinal protein
hormone signal transduction, see, ¢.g., Methods in Enzymology, vols. 237 and 238 (1994)

5 and volume 96 (1983); Bourne et al., Nature, 10, 117-27 (1991); Bourne et al., Nature, 348,
125-32 (1990); Pitcher et al., Annu. Rev. Biochem., 67, 653-92 (1998); Brubaker et al.,
Receptors Channels, 8, 179-88 (2002); Kojima et al., Curr. Opin. Pharmacol., 2, 665-68
(2002); Bold et al., Arch Surg., 128, 1268-73 (1993).

[0078] The effects of compounds on taste signaling polypeptides and/or gastrointestinal

10  protein hormones, neurotransmitters or soluble mediators can be examined by performing
assays described herein and known in the art. Any suitable physiological change that affects
these signaling pathways can be used to assess the influence of a compound on the cells of
this invention.
[0079] The effects of compounds on signal transduction in any of the above assays may be

15 detected or measured in a variety of ways. For example, one can detect or measure effects
such as transmitter release, hormone release, transcriptional changes to both known and
uncharacterized genetic markers (e.g., northern blots), changes in cell metabolism such as
cell growth or pH changes, ion flux, phosphorylation, dephosphorylation, and changes in
intracellular second messengers such as Ca’", IPs, DAG, PDE, cGMP or cAMP. Changes in

20 second messenger levels can be optionally measured using, e.g., fluorescent Ca®” indicator
dyes and fluorometric imaging.
[0080] In some embodiments the effects of a compound on G-protein-coupled receptors can
be measured by using cells that are loaded with ion- or voltage-sensitive dyes, which report
receptor activity. Assays that examine the activity of such proteins can also use known

25  agonists and antagonists for other G-protein-coupled receptors as negative or positive
controls to assess the activity of a test compound. To identify modulatory compounds,
changes in the level of ions in the cytoplasm or membrane voltage can be monitored using
an ion-sensitive or membrane-voltage fluorescent indicator, respectively. Among the ion-
sensitive indicators and voltage probes that may be employed are those sold by Molecular

30 Probes or Invitrogen. For G-protein-coupled receptors, lax G-proteins such as Gal5 and
Gal6 can be used in the assay of choice (Wilkie et al., 1991, PNAS 88, 10049-53). Such lax

G-proteins allow coupling of a wide range of receptors.
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[0081] The effects of a compound can be measured by calculating changes in cytoplasmic
calcium ion levels. In some embodiments, levels of second messengers such as [P; can be
measured to assess G-protein-coupled receptor function (Berridge & Irvine, 1984, Nature,
312, 315-21). Cells expressing such G-protein-coupled receptors may exhibit increased

5  cytoplasmic calcium levels as a result of contribution from both intracellular stores and via
activation of ion channels, in which case it may be desirable although not necessary to
conduct such assays in calcium-free buffer, optionally supplemented with a chelating agent
such as EGTA, to distinguish fluorescence response resulting from calcium release from
internal stores.

10 [0082] The effects of a compound can be measured by determining the activity of proteins
which, when activated, result in a change in the level of intracellular cyclic nucleotides, e.g.,
cAMP or cGMP, by activating or inhibiting enzymes such as adenylyl cyclase. There are
cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and olfactory
neuron channels that are permeable to cations upon activation by binding of cAMP or

15  cGMP (see, e.g., Altenhofen et al., 1991, Proc. Natl. Acad. Sci. U.S.A., 88, 9868-72 and
Dhallan et al., 1990, Nature, 347, 184-87). In cases where activation of the protein results in
a decrease in cyclic nucleotide levels, it may be preferable to expose the cells to agents that
increase intracellular cyclic nucleotide levels, e.g., forskolin, prior to adding a compound to
the cells in the assay.

20 [0083] The effects of a compound can be measured by calculating changes in intracellular
cAMP or cGMP levels using immunoassays or bioassays (Simon, 1995, J. Biol. Chem.,
270, 15175-80; Felley-Bosco et al., 1994, Am. J. Resp. Cell and Mol. Biol., 11, 159-64; and
U.S. Pat. No. 4,115,538), or by examining phosphatidyl inositol (PI) hydrolysis according
to, e.g., U.S. Pat. No. 5,436,128.

25  [0084] Transcription levels can also be transcription calculated. The human cell or its
membrane containing the protein of interest may be contacted with a compound for a
sufficient time to effect any interactions, and then the level of gene expression is measured.
The amount of time to effect such interactions may be empirically determined, such as by
running a time course and measuring the level of transcription as a function of time. The

30 amount of transcription may be measured by using any method known to those of skill in
the art to be suitable. For example, mRNA expression of the protein of interest may be
detected using northern blots, or polypeptide products may be identified using

immunoassays or bioassays. Alternatively, transcription-based assays using reporter gene(s)
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[0085] The amount of transcription is then compared to the amount of transcription in the
same cell in the absence of a compound. Alternatively, the amount of transcription may be
compared with the amount of transcription in a substantially identical cell that lacks the
protein of interest. For example, a substantially identical cell may be derived from the same

10 cells from which the recombinant cell was prepared but which had not been modified by
introduction of heterologous DNA. Any difference in the amount of transcription indicates
that a compound has in some manner altered the activity of the protein of interest. In some
embodiments, a compound is administered in combination with a known agonist or
antagonist of transcription, to determine whether a compound can alter the activity of the

15  agonist or antagonist.
[0086] The compounds tested can be any small chemical compound, or a biological
material or entity, such as a protein, amino acid, sugar, nucleic acid or lipid. Alternatively,
the compounds tested can be variants of taste signaling proteins. Typically, compounds will
be small chemical molecules and peptides. Essentially any chemical compound can be used

20  as a potential chemosensory receptor ligand in the assays of the invention although most
often compounds dissolved in aqueous or organic solutions are used. The assays can be used
to screen large chemical libraries by automating the assay steps (e.g., in microtiter formats

on microtiter plates in robotic assays).

25  Regional Hormone Concentrations

[0087] Gut hormones secreted by enteroendocrine cells are released from their basolateral
aspect into the mesenteric venous circulation. Therefore, these hormones traverse the portal
vein area which drains all mesenteric venous efflux. Gut hormones, typically peptides, are
also neurotransmitters and as such can stimulate afferent nerve endings that emanate from

30 the gut and the liver. It is well recognized that CCK causes afferent vagal activation and
that its physiologic effects are due almost exclusively to this neural activation. Hormones
such as GLP-1, oxyntomodulin, PYY and GIP, and their post DPP-IV degradation

breakdown products can have physiologic effects at the level gut nerves and can activate
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neural activation as its degradation by DPP-IV upon release begins immediately causing its
circulating half-life to be less than 2 minutes. Moreover, the portal:arterial gradient for
5 GLP-1 is large (>2:1) thus making its endocrine function in the beta cell excessively

inefficient. Given its portal to peripheral gradient and its action as a neurotransmitter to
activate gut afferent nerves, and its role to cause portal activation of hepatic afferents it is
plausible that GLP-1’s physiologic and pharmacologic actions can be produced in the
absence of large fluctuations (and even perhaps undetectable alterations) of circulating

10  peripheral (arterial or post hepatic venous) concentrations of GLP-1. As such GLP-1 is akin
to norepinephrine which is a neurotransmitter but spills over into the circulation; like GLP-
1, norepinephrine can be infused peripherally to act as a hormone to reproduce many of its
physiologic functions. Thus, in some embodiments, the compositions and methods
provided herein produce salutary effects on blood glucose and weight loss by enhancing

15 portal concentrations of gut hormones while minimally augmenting peripheral

concentrations.

Combinations
[0088] The chemosensory receptor ligands can be administered alone or in combination

20  with each other. In certain embodiments, nonmetabolized chemosensory receptor ligands or
combinations thercof are administered with one or more metabolized chemosensory
receptor ligands, e.g., metabolite(s). Dosages for each chemosensory receptor ligand (i.e.
ligands which bind and/or modulate sweet, umami, bitter, fat, sour, and/or bile acid
receptors) can be determined via methods disclosed herein and found in the examples.

25  Maximal response doses and maximum tolerated doses can be determined via animal and
human experimental protocols as described herein and found in the examples. Additional
relative dosages, represented as a percent of maximal response or of maximum tolerated
dose, are easily obtained via the protocols.

[0089] In an exemplary dose-response experiment, chemosensory receptor ligands

30 corresponding to five of the chemosensory receptors (e.g., sucralose, MSG, quinine, fatty
acid emulsion, and chenodeoxycholic acid) and glucose are individually administered in an
animal model (e.g. diabetic or obese rat model) to determine the optimum doses for each

chemosensory receptor ligand. Chemosensory receptor ligands are administered
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individually at increasing amounts (mg/kg/min), where each subject is administered a set
mg/kg/min dose and the dose is maintained at this set level for a defined period. Blood
samples are collected at frequent intervals (e.g., every 1, 2, or 5 minutes) throughout the
period and assayed for hormone levels. Hormones assayed include CCK, GIP, GLP-1,

5 Oxyntomodulin, Peptide Y'Y, Insulin C-peptide, and GLP-2. 50% of maximal response
dose and 50% of the maximum tolerated dose are determined for each chemosensory
receptor ligand.

[0090] In some embodiments, at least one chemosensory receptor ligand is administered at
a concentration that is 50% of the maximal response dose. In other embodiments, at least

10 one chemosensory receptor ligand is administered at a concentration that is 50% of the
maximum tolerated dose. Chemosensory receptor ligands can be administered as 5%, 10%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, or 100%, of the maximum response or maximum tolerated dose, inclusive of all
integers therein.

15 [0091] Alternatively, the chemosensory receptor ligands described herein can be
administered by a set potency range or limit of the chemosensory receptor ligands to their
respective receptors. For example, in the above-referenced table of exemplary sweet
receptor ligands of plant origin, sweetness potency can be expressed as relative sweetness to
an equivalent weight comparison basis to sucrose (=1.0). Thus, for example in some

20  embodiments, a composition comprising a sweet receptor ligand can be administered at a
dosage that is of at least about 100X, at least about 200X, at least about 300x, at least about
400x, at least about 500x, at least about 600X, at least about 700X, at least about 800x, at
least about 900X, at least about 1000x, at least about 1500x, at least about 2000x, at least
about 2500, at least about 3000x, at least about 4000x, at least about 5000x, at least

25 7500x, or at least 10000x the equivalent to the sweetness potency of sucrose per day. In
other embodiments, a composition comprising a sweet receptor ligand can be administered
at a dosage that is of about 100x to 10000x%, about 500x to 5000x%, about 700x to about
4000x or about 1000x to about 3000x the equivalent to the sweetness potency of sucrose
per day. Ligands for other chemosensory receptors such as bitterness, sour or salt ligands

30 can be dosed in similar manner in accordance to a known bitterness, sour or salty potency
reference. For example, the Labeled Magnitude Scale allows measurement of a perceived
intensity or potency of a bitter or salty taste sensation. See, e.g., Green et al., 1996,

Chemical Senses 2: 323-334. This measured intensity can then be compared with a
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reference standard such as NaCl salt or quinine. Dose administration can be expressed in,
for example, delivery of at least about 1000x sweetness potency of sucrose, of at least about
2x a bitterness potency of quinine, and the like. Also, multiple ligands for a certain receptor
can be used to achieve a desired potency dose; e.g., two or more sweet ligands can be used
5 to achieve about 1000x sweetness potency of sucrose.

[0092] Alternatively, chemosensory receptor ligands described herein can be administered
by weight measurement. By way of example, sweet, umami, and bitter receptor ligands
(e.g., sucralose, glucose, monosodium glutamate, quinine) can be administered in amounts
ranging from about 0.01 to about 100 mg/kg, inclusive of all integers therein. Fat receptor

10 ligands (e.g., Intralipid®) can be administered as an emulsion/solution having a range of
concentrations from about 0.5 — about 20% solution delivered at 0.5-10 ml/min. Similarly,
bile acid receptor ligands (e.g., Chenodeoxycholic acid, or CDC) can be administered as a
solution having a range of concentrations from about 1 to about 50 mMol at a delivery of 1-
10 ml/min. Metabolites, including non-limiting examples such as glucose and glutamates,

15 can be administered in amounts ranging from about 0.1 to about 10 mg/kg, inclusive of all
integers therein.
[0093] Another dose administration by weight can be on the basis of a weight of a
chemosensory receptor ligand to achieve a certain multiple of natural ligand such as sucrose
(e.g., a dosage amount of at least as sweet as 100 grams of sucrose). For example, in some

20  embodiments, a composition comprising a sweet receptor ligand can be administered at a
dosage that is equivalent to a sweetness potency of at least 100 grams, at least 500 grams, at
least 750 grams, at least 1000 grams, at least 1250 grams, at least 1500 grams, at least 1750
grams, at least 2000 grams, at least 2500 grams, at least 3000 grams, at least 4000 grams, at
least 5000 grams, or at least 10000 grams of sucrose per day. In other embodiments, a

25 composition comprising a sweet receptor ligand can be administered at a dosage that is
equivalent to the sweetness potency of about 100 to 10000 grams, about 500 to 5000 grams,
about 750 to about 4000 grams or about 1000 to about 3000 grams of sucrose per day.
Ligands for other chemosensory receptors such as bitterness, sour or salt ligands can be
dosed in similar manner in accordance to a known bitter, sour or salty potency reference.

30 Dose administration can be expressed in, for example, delivery of a sweetness potency of at
least about 1000 grams sucrose, a bitterness potency of at least about 2 grams of quinine,

and the like. Also, multiple ligands for a certain receptor can be used to achieve a desired
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potency dose; e.g., two or more sweet ligands can be used to achieve a sweetness potency
equivalent to about 1000 grams of sucrose.
[0094] The combinations of chemosensory receptor ligands can be administered in a single
composition or in multiple compositions. Multiple compositions may be administered
5  simultaneously or at different times. The compositions may be administered in different

delivery forms (i.e., tablets, powders, capsules, gels, liquids, nutritional supplements, edible
food preparations (e.g. medical foods, bars, gels, liquids, etc.) and in any combination of
such forms.
[0095] In one non-limiting example, a tablet containing at least one chemosensory receptor

10 ligand is administered simultaneously with another tablet containing at least one
chemosensory receptor ligand to provide the desired dosage. In a further example, the two
tablets are administered at different times. In another non-limiting example, a tablet
containing the desired combination of chemosensory receptor ligand(s) is administered to
provide the full dosage. Any combination of delivery forms, compositions, and delivery

15 times are contemplated herein.
[0096] The constituents of the compositions provided by the invention can be varied both
with respect to the individual constituents and relative proportions of the constituents. In
embodiments, the relative proportion of the constituents is optimized to produce the desired
synergistic activity from the drug combination. For example, in a composition comprising,

20  or a method comprising administering, two constituents, e.g., two chemosensory receptor
ligands, the constituents can be present in ratios of or about, e.g., 1:1, 1:2, 1:3, 1:4, 1:5, 1:6,
1:7, 1:8, 1:9, 1:10, 1:15, 1:20, 1:25, 1:30, 1:35, 1:40, 1:45, 1:50, 1:60, 1:70, 1:80, 1:90,
1:100, 1:200, 1:300, 1:400, 1:500, 1:1000, etc. In a composition comprising, or a method
comprising administering, three constituents, for example, two nonmetabolized

25  chemosensory receptor ligands, and a metabolized chemosensory receptor ligand, the
constituents can be present in ratios of or about, e.g., 1:1:1, 2:1:1, 2:2:1, 3:1:1, 3:3:1, 3:2:2,
3:3:2,3:2:1,4:1:1, 4:4:1, 4:2:2, 4:4:2, 4:2:3, 4:3:3, 4:4:3, 4:2:1, 5:1:1, 5:5:1, 5:2:1, 5:3:1,
5:3:2, 5:3:4, 5:5:2, 5:5:3, 5:5:4, 10:1:1, 10:10:1, etc.
[0097] In some embodiments, the invention provides combination treatments chosen to

30  mimic mixed meals. For example, one or more carbohydrates (sweet), and one or more
proteins (umami) can be used in doublet and triplet combinations. The combinations can be
evaluated using methods of the invention and described herein. For example, a combination

produces a desired hormonal release, glucose lowering and appetite suppression for the
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condition to be treated. In embodiments, additional ligands (e.g., tastants) that are specific
for other chemosensory receptors can be evaluated and included in the combinations as
determined appropriate using the methods of the invention. If one considers 5 tastants T1-
TS5 (sweet, bitter, umami, fat and bile acids, respectively) there is 1 combination of all 5

5  tastants (T1T2T3T4TS5); there are 5 possible combinations of quadruplet tastant
combinations (T1T2T3T4, TIT2T3T5, TIT2T4T5, TIT3T4TS, T2T3T4TS5); 10 potential
triplet (T1T2T3, TIT2T4, TIT2TS, TIT3T4, T1T3TS, T1T4TS, T2T3T4, T2T3TS5,
T2TATS, T3T4TS) and 10 potential doublet combinations
(TIT2,TIT3,T1T4,T1T5,T2T3,T2T4,T2T5,T3T4,T3T5,T4T5).

10 [0098] In some embodiments, one or more nonmetabolized chemosensory receptor ligand is
administered alone or in combination with other nonmetabolized chemosensory receptor
ligands. In other embodiments, the one or more nonmetabolized chemosensory receptor
ligand is provided in combination with one or more metabolized chemosensory receptor
ligands. In some embodiments, a nonmetabolized chemosensory receptor ligand is

15 administered prior to a metabolized chemosensory receptor ligand. In other embodiments, a
nonmetabolized chemosensory receptor ligand is administered after a metabolized
chemosensory receptor ligand. In yet other embodiments, a nonmetabolized chemosensory
receptor ligand is administered at similar times to a metabolized chemosensory receptor
ligand. In certain instances, one or more metabolized chemosensory receptor ligands are

20  derived from food. In certain aspects, a desired combination enhances and amplifies
hormone signalling and secretion resulting from food ingestion. A non-limiting example of
a combination is a sucralose administration prior, after, or simultaneously with an
administration of sugar. In some aspects, a nonmetabolized chemosensory receptor ligand
is delivered to the lower intestine and a metabolized chemosensory receptor ligand is

25  delivered to the upper intestine. The metabolized chemosensory receptor ligand may or
may not also be in the lower intestine. In other aspects, a nonmetabolized chemosensory
receptor ligand is delivered to the same gastrointestinal segment as a metabolized
chemosensory receptor ligand.

[0099] When more than one chemosensory receptor ligand is used in combination with at

30  least one other ligand or compound, it is understood that the combination treatment regimen
encompasses treatment regimens in which administration of one compound is initiated prior
to, during, or after treatment with a second or additional agent in the combination, and

continues until any time during treatment with any other agent in the combination or after
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termination of treatment with any other agent. Treatment regimens also include those in
which the agents being used in combination are administered simultancously or at different
times and/or at decreasing or increasing intervals during the treatment period. Combination
treatment includes periodic treatments that start and stop at various times to assist with the

clinical management of the patient.

Indications

[00100] The methods of the embodiments provided herein are indicated for treatment of
conditions or disorders associated with a chemosensory receptor. Specifically, these
conditions include those in which modulation of the metabolic hormones regulated by
chemosensory receptor stimulation produces a desired effect. Among the conditions
associated with a chemosensory receptor that are contemplated for treating using the
compositions and methods of the embodiments herein are metabolic syndrome, diabetes
type I, diabetes type 11, obesity, binge eating, undesired food cravings, food addiction, a
desire to reduce food intake or to lose weight or maintain weight loss, anorexia, glucose
intolerance, gestational diabetes mellitus (GDM), impaired fasting glycemia (IFG),
dyslipidemia, post-prandial dyslipidemia, hyperlipidemia, hypertriglyceridemia, post
hypertriglyceridemia, insulin resistance, bone loss disorders, osteopenia, osteoporosis,
muscle wasting disease, muscle degenerative disorders, polycystic ovary syndrome (PCOS),
non-alcoholic fatty liver disease (NAFL), non-alcoholic steatohepatitis (NASH), depression,
a mood disorder, immune disorders of the gut (e.g., celiac disease), bowel irregularity,
irritable bowel syndrome (IBS), or inflammatory bowel disease (IBD), including, e.g.,
ulcerative colitis, Crohn’s discase, and short bowel syndrome. For example, disorders such
as frailty, anorexia, cachexia, loss of lean body mass, food associated or food-induced
nausea and vomiting, food allergies, food associated aversive reactions may be treated with
chemosensory receptor antagonists.

[00101] In some embodiments, the compositions and methods provided herein are
indicated for treatment, prevention and or maintenance of a metabolic disorder, disease or
defect. Metabolic disorders, discases or defects can include disorders, diseases or defects in
energy homeostasis and disorders, diseases or defects in fuel homeostasis.

[00102] In certain embodiments, the compositions and methods provided herein are
indicated for treatment, prevention and or maintenance of disorders, diseases and defects

associated with energy homeostasis. Energy homeostasis generally relates to the signally
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pathways, molecules and hormones associated with food intake and energy expenditure.
Disorders, diseases and defects associated with energy homeostasis include but are not
limited to diabetes type I, diabetes type II, prediabetes, impaired fasting glycemia (IFG),
and gestational diabetes mellitus (GDM). In some instances the compositions and methods
5  provided herein are indicated for treatment, prevention and or maintenance of diabetes type
T or type II.
[00103] In certain embodiments, the compositions and methods provided herein are
indicated for treatment, prevention and or maintenance of disorders, diseases and defects
associated with fuel homeostasis. Disorders, diseases and defects associated with fuel
10 homeostasis include but is not limited to non-alcoholic fatty liver disease (NAFL), non-
alcoholic steatohepatitis (NASH), hyperlipidemia, post hypertriglyceridemia,
hypertriglyceridemia, insulin resistance and polycystic ovary syndrome (PCOS).
[00104] The embodiments also provide compositions and methods useful for treating
conditions in which an increase in insulin secretion or control of glucose levels resulting
15 from modulation of enteroendocrine cell hormones (e.g., GLP-1 or GIP) would be
beneficial. These conditions include, but are not limited to, metabolic syndrome, diabetes
type 1, diabetes type II, gestational diabetes, glucose intolerance, and related conditions
including those in which patients suffer from glucose intolerance.
[00105] The embodiments also provide compositions and methods for modulating growth
20  (proliferation), and/or generation (neogenesis), and/or prevention of cell death (apoptosis)
of insulin producing and secreting cells (Beta cells) through the release of neural and
hormonal signals emanating from the gut in response to luminal chemosensory stimulation.
Gut hormones such as GLP-1, PYY, GLP-2 and gastrin have all been implicated in the
process of beta cell preservation or beta cell mass expansion. In one aspect, chemosensory
25  stimulation provides a hormonal signal coupled to a neural signal. The hormonal signal can
occur before, after or at similar timeframes as the neural signal.
[00106] The embodiments also provide compositions and methods for treating conditions
in which appetite suppression resulting from modulation of, e.g., PYY, oxyntomodulin,
and/or CCK, would be beneficial. These conditions include, but are not limited to, obesity,
30 binge eating, undesired food cravings, a desire to reduce food intake or to lose weight or
maintain weight loss, and related conditions.
[00107] Further provided are compositions and methods for treating conditions in which

proliferation of gut cells resulting from modulation of, e.g., GLP-2, would be beneficial,
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such as, short bowel syndrome, Crohn’s disease, inflammatory bowel disease, ulcerative

colitis, and other conditions resulting in bowel damage, including osteoporosis.

METHODS OF TREATMENT

Disorders of Glucose Metabolism

5 [00108] The embodiments described herein provide compositions and methods for
treating and preventing disorders of glucose metabolism and their associated conditions.
[00109] For example, provided herein are methods for treating mammalian subjects with
diabetes, including primary essential diabetes such as Type I Diabetes or Type II Diabetes
(NIDDM) and secondary nonessential diabetes, comprising administering to the subject at

10  least one chemosensory receptor ligand as described herein. In accordance with the method
of this invention a symptom of diabetes or the chance of developing a symptom of diabetes,
such as atherosclerosis, obesity, hypertension, hyperlipidemia, fatty liver disease,
nephropathy, neuropathy, retinopathy, foot ulceration and cataracts, each such symptom
being associated with diabetes, can be reduced.

15 [00110] The methods and compositions provided by the invention are useful for
preventing or ameliorating diseases and symptoms associated with hyperglycemia and
insulin resistance or low insulin levels. While a cluster of signs and symptoms associated
may coexist in an individual patient, it many cases only one symptom may dominate, due to
individual differences in vulnerability of the many physiological systems affected by insulin

20  resistance. Nonetheless, since hyperglycemia and insulin resistance are major contributors
to many disease conditions, agents that address these cellular and molecular defects are
useful for prevention or amelioration of virtually any symptom in any organ system that
may be due to, or exacerbated by hyperglycemia and insulin resistance.

[00111] Metabolic syndrome is a cluster of metabolic abnormalities including abdominal

25  obesity, insulin resistance, glucose intolerance, diabetes, hypertension and dyslipidemia.
These abnormalities are known to be associated with an increased risk of vascular events.
[00112] In addition to the metabolic disorders related to insulin resistance indicated
above, disecase symptoms secondary to hyperglycemia also occur in patients with NIDDM.
These include nephropathy, peripheral neuropathy, retinopathy, microvascular disease,

30  ulceration of the extremities, and consequences of nonenzymatic glycosylation of proteins,
¢.g. damage to collagen and other connective tissues. Attenuation of hyperglycemia reduces

the rate of onset and severity of these consequences of diabetes. Because compositions and
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methods of the invention help to reduce hyperglycemia in diabetes, they are useful for
prevention and amelioration of complications of chronic hyperglycemia.
[00113] FElevated triglyceride and free fatty acid levels in blood affect a substantial
fraction of the population and are an important risk factor for atherosclerosis and

5 myocardial infarction. Provided herein are compositions and methods useful for reducing
circulating triglycerides and free fatty acids in hyperlipidemic patients. Hyperlipidemic
patients often also have elevated blood cholesterol levels, which also increase the risk of
cardiovascular disease. Cholesterol-lowering drugs such as HMG-CoA reductase inhibitors
("statins") can be administered to hyperlipidemic patients in addition to chemosensory

10 receptor ligand compositions of the invention, optionally incorporated into the same
pharmaceutical composition.

[00114] A substantial fraction of the population is affected by fatty liver disease, also
known as nonalcoholic steatohepatitis (NASH); NASH is often associated with obesity and
diabetes. Hepatic steatosis, the presence of droplets of triglycerides with hepatocytes,

15 predisposes the liver to chronic inflammation (detected in biopsy samples as infiltration of
inflammatory leukocytes), which can lead to fibrosis and cirrhosis. Fatty liver disease is
generally detected by observation of elevated serum levels of liver-specific enzymes such as
the transaminases ALT and AST, which serve as indices of hepatocyte injury, as well as by
presentation of symptoms which include fatigue and pain in the region of the liver, though

20  definitive diagnosis often requires a biopsy. The anticipated benefit is a reduction in liver
inflammation and fat content, resulting in attenuation, halting, or reversal of the progression
of NASH toward fibrosis and cirrhosis.

[00115] Hypoinsulinemia is a condition wherein lower than normal amounts of insulin
circulate throughout the body and wherein obesity is generally not involved. This condition

25 includes Type I diabetes.

[00116] Type 2 Diabetes or abnormal glucose metabolism may be caused by a variety of
factors and may manifest heterogeneous symptoms. Previously, Type 2 Diabetes was
regarded as a relatively distinct disease entity, but current understanding has revealed that
Type 2 Diabetes (and its associated hyperglycemia or dysglycemia) is often a manifestation

30 of a much broader underlying disorder, which includes the metabolic syndrome as noted
above. This syndrome is sometimes referred to as Syndrome X, and is a cluster of

cardiovascular disease risk factors that, in addition to glucose intolerance, includes
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hyperinsulinaemia, dyslipidaemia, hypertension, visceral obesity, hypercoagulability, and
microalbuminuria.

[00117] Also provided herein are compositions and methods for treating obesity,
comprising administering to the subject at least one chemosensory receptor ligand as
described herein in an amount effective to treat the condition. The agent can be
administered orally, and alternatively, other routes of administration that can be used in
accordance with this invention include rectally, and parenterally, by injection (e.g., by
intraluminal intestinal injection).

[00118] Both human and non-human mammalian subjects can be treated in accordance
with the methods of this invention. In embodiments, the present invention provides
compositions and methods for preventing or treating diabetes in a wide range of subject
mammals, in particular, a human patient that has, has had, is suspected of having, or who is
pre-disposed to developing diabetes. Diabetes mellitus is selected from the group consisting
of insulin-dependent diabetes mellitus (IDDM or type I diabetes) and non-insulin-dependent
diabetes mellitus (NIDDM, or type II diabetes). Examples of disorders related to diabetes
mellitus have been described and include, but are not limited to, impaired glucose tolerance
(IGT); maturity-onset diabetes of youth (MODY); leprechaunism (insulin receptor
mutation), tropical diabetes, diabetes secondary to a pancreatic disease or surgery; diabetes
associated with a genetic syndrome (e.g., Prader-Willi syndrome); pancreatitis; diabetes
secondary to endocrinopathies; adipositas; and metabolic syndrome (syndrome X).

[00119] Diabetic subjects appropriate for treating using the compositions and methods
provided by the invention can be easily recognized by the physician, and are characterized
by, e.g., fasting hyperglycemia, impaired glucose tolerance, glycosylated hemoglobin, and,
in some instances, ketoacidosis associated with trauma or illness. Hyperglycemia or high
blood sugar is a condition in which an excessive amount of glucose circulates in the blood
plasma. This is generally a blood glucose level of 10+ mmol/L, but symptoms and effects
may not start to become noticeable until later numbers such as 15-20+ mmol/L. NIDDM
patients have an abnormally high blood glucose concentration when fasting and delayed
cellular uptake of glucose following meals or after a diagnostic test known as the glucose
tolerance test. NIDDM is diagnosed based on recognized criteria (American Diabetes
Association, Physician's Guide to Insulin-Dependent (Type I) Diabetes, 1988; American
Diabetes Association, Physician's Guide to Non-Insulin-Dependent (Type 1) Diabetes,
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Chronic Kidney Disease, Diabetic Nephropathy, Macular Degeneration and Diabetes-

5  Associated Conditions

[00120] The compositions and methods provided herein can be used to prevent or treat
kidney diseases. Diabetes is the most common cause of chronic kidney disease and kidney
failure, accounting for nearly 44 percent of new cases. Even when diabetes is controlled, the
disease can lead to chronic kidney disease and kidney failure. Most people with diabetes do
10 not develop chronic kidney disease that is severe enough to progress to kidney failure.
Nearly 24 million people in the United States have diabetes, and nearly 180,000 people are
living with kidney failure as a result of diabetes. High blood pressure, or hypertension, is a
major factor in the development of kidney problems in people with diabetes.
[00121] Accumulation of the glomerular mesangial extracellular matrix (ECM) leading to
15 glomerulosclerosis is a common finding in diabetic nephropathy and other chronic kidney
diseases. Several lines of evidence indicate that ECM accumulation in such chronic renal
diseases results from both increased synthesis and decreased degradation of ECM
components and it is widely accepted that ECM degradation in glomeruli and glomerular
cells is mediated by a plasminogen activator-plasmin-matrix metalloproteinase-2 (MMP)-2
20  cascade. In addition, a variety of studies have reported decreased plasminogen activator
(PA) activity, decreased plasmin activity, or increased levels of PA inhibitor 1 (PAI-1; the
major PA inhibitor), in glomeruli obtained from animals with experimentally induced
glomerular injuries known to result in mesangial matrix accumulation (Baricos, et al.,
"Extracellular Matrix Degradation by Cultured Mesangial Cells: Mediators and Modulators"
25 (2003) Exp. Biol. Med. 228:1018-1022).
[00122] Macular degeneration (AMD) is the loss of photoreceptors in the portion of the
central retina, termed the macula, responsible for high-acuity vision. Degeneration of the
macula is associated with abnormal deposition of extracellular matrix components and other
debris in the membrane between the retinal pigment epithelium and the vascular choroid.
30  This debris-like material is termed drusen. Drusen is observed with a funduscopic eye
examination. Normal eyes may have maculas free of drusen, yet drusen may be abundant in
the retinal periphery. The presence of soft drusen in the macula, in the absence of any loss

of macular vision, is considered an early stage of AMD.
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subretinal membrane. Retinal pigment epithelium cell proliferation and production of

5  angiogenic factors appears to effect choroidal neovascularization.

[00124] Diabetic retinopathy (DR) is an ocular disorder that develops in diabetes due to
thickening of capillary basement membranes and lack of contact between pericytes and
endothelial cells of the capillaries. Loss of pericytes increases leakage of the capillaries and
leads to breakdown of the blood-retina barrier.

10 [00125] Proliferative vitreoretinopathy is associated with cellular proliferation of cellular
and fibrotic membranes within the vitreous membranes and on the surfaces of the retina.
Retinal pigment epithelium cell proliferation and migration is common with this ocular
disorder. The membranes associated with proliferative vitreoretinopathy contain
extracellular matrix components such as collagen types I, 11, and IV and fibronectin, and

15 become progressively fibrotic.

[00126] Compositions of the embodiments described herein can be, as needed,
administered in combination with one or more standard therapeutic treatments known in the
art. For example, for treatment of diabetic nephropathy, compounds of the present invention
can be administered in combination with, for example, ACE inhibitors, angiotensin 1

20  receptor blockers (ARBS) or any other conventional therapy such as, for example, glucose
management.

Obesity and Eating Disorders

[00127] Further provided herein are compositions and methods that can be used to
prevent or treat obesity. Central obesity, characterized by its high waist to hip ratio, is an
25 important risk for metabolic syndrome. Metabolic syndrome, as described above, is a
combination of medical disorders which often includes diabetes mellitus type 2, high blood
pressure, high blood cholesterol, and triglyceride levels (Grundy SM (2004), J. Clin.
Endocrinol. Metab. 89(6): 2595-600). Obesity and other eating disorders are described in,
e.g., U.S. Pat. App. Pub. No. 2009/0062193, “Compositions and Methods for the Control,
30 Prevention and Treatment of Obesity and Eating Disorders.”
[00128] “Obesity” is generally defined as a state wherein the body mass index is over 30,
but any subject, including those with a body mass index of less than 30, who needs or

wishes to reduce body weight or prevent body weight gain can be considered to be obese or
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25 are also included among the subjects of the invention. Morbid obesity typically refers to
a state wherein the BMI is 40 or greater. In embodiments, the subject may be suffering
from or be susceptible to a condition associated with eating such as binge eating or food
5  cravings.

[00129] A “subject’ may include any mammal, including humans. A “subject” may also
include other mammals kept as pets or livestock (e.g., dogs, cats, horses, cows, sheep, pigs,
goats). Subjects who may benefit from the methods provided herein may be overweight or
obese; however, they may also be lean. Subjects who may benefit from the methods

10 provided herein may be desirous of losing weight or may have an eating disorder, such as
binge eating, or an eating condition, such as food cravings. Subjects who may benefit from
the methods provided herein may be desirous of modifying food preferences. They may
have a metabolic disorder or condition in addition to these conditions. Exemplary
metabolic disorders include diabetes, metabolic syndrome, insulin-resistance, and

15  dyslipidemia. Subjects can be of any age. Accordingly, these disorders can be found in
young adults and adults (e.g., those aged 65 or under) as well as infants, children,
adolescents, and the elderly (e.g., those over the age of 65).
[00130] 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

20  heat, or oxygen used in metabolic processes. It is generally desirable to have a higher
metabolic rate when one wants to lose weight. For example, a person with a high metabolic
rate may be able to expend more energy (and burn more calories) to perform an activity
than a person with a low metabolic rate for that activity.
[00131] As used herein, “lean mass” or “lean body mass” refers to muscle and bone. Lean

25  body mass does not necessarily indicate fat free mass. Lean body mass contains a small
percentage of fat (roughly 3%) within the central nervous system (brain and spinal cord),
marrow of bones, and internal organs. Lean body mass is measured in terms of density.
Methods of measuring fat mass and lean mass include, but are not limited to, underwater
weighing, air displacement plethysmograph, x-ray, dual-energy x-ray absorptiometry

30 (DEXA) scans, MRIs and CT scans. In one embodiment, fat mass and lean mass is
measured using underwater weighing.
[00132] By “fat distribution” is meant the location of fat deposits in the body. Such

locations of fat deposition include subcutancous, visceral and ectopic fat depots.
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[00133] By “subcutancous fat” is meant the deposit of lipids just below the skin's surface.
The amount of subcutaneous fat in a subject can be measured using any method available
for the measurement of subcutaneous fat. Methods of measuring subcutancous fat are
known in the art, for example, those described in U.S. Pat. No. 6,530,886.

5 [00134] By “visceral fat” is meant the deposit of fat as intra-abdominal adipose tissue.
Visceral fat surrounds vital organs and can be metabolized by the liver to produce blood
cholesterol. Visceral fat has been associated with increased risks of conditions such as
polycystic ovary syndrome, metabolic syndrome and cardiovascular diseases.

[00135] By “ectopic fat storage™ is meant lipid deposits within and around tissues and

10  organs that constitute the lean body mass (e.g., skeletal muscle, heart, liver, pancreas,
kidneys, blood vessels). Generally, ectopic fat storage is an accumulation of lipids outside
classical adipose tissue depots in the body.
[00136] 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 lcast 5%, at least 10%, at least 15%, at

15 least 20%, or at least 25% over the course of a treatment. In one aspect, the subject's lean
mass is not decreased over the course of a treatment.
[00137] In another aspect, the subject's lean mass is maintained or increased over the
course of a 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

20  than compared to the same subject's normal diet. In one instance, the subject is consuming
at least 50 fewer calories per day. In other instances, the subject is consuming at least 100,
150 200, 250, 300, 400, 500, 600, 700, 800, 900, 1000 fewer calories per day. In some
embodiments, the method involves the metabolism of visceral fat or ectopic fat or both at a
rate of at least about 5%, 10%, 15%, 20%, 25%, 30%, 40%, or 50%, greater than for

25  subcutaneous fat. In one aspect, the methods result in a favorable fat distribution. In one
embodiment, favorable fat distribution is an increased ratio of subcutaneous fat to visceral
fat, ectopic fat, or both. In one aspect, the method involves an increase in lean body mass,
for example, as a result of an increase in muscle cell mass. In one embodiment, the amount
of subcutaneous fat is reduced in a subject by at least about 5%. In other embodiments, the

30  amount of subcutaneous fat is reduced by at least about 10%, 15%, 20%, 25%, 30% 40%, or
50% compared to the subject prior to administration of a chemosensory receptor ligand

composition.
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Mabi nl i n Capparis nmasai kai Levl. (Capparidaceae) N. S.e Mnellin
Di oscor eophyl lum cumm nsii (Stapf) Diels. (Menispernaceae) 3,000 Pentadin
Pent adi plwodoa/i3smazeana Bail on (Pent adi pl andraceae) 50@CThsanmatsizs7

Thaumat ococcus danielli (Bennett) Benth. (Mrantaceae) 1,600 aVal ues of
rel ati ve sweetness on a wei ght conparison basis to sucrose (= 1.0)
bSem synthetic derivative of natural product. eN S. = Sweet ness potency not

gi ven. dRel ative sweetness varied with the concentration of sucrose. 5

eFormerly /@ Mrm r enori i
(Swi ngl e) [C I3'glceif fr eyétﬂek(lfs%le%}l??\&/%%ﬁ !CK%H br\?'(,aq F@%%%%@%@ gfgﬁ?ﬁtfl?eé% fgzﬂa

sweet - tastdlsnlge@dns@tlﬁ ingende, B vishesaldatgs wdsq@éen @Slquelbbbeaiéfrast Bhits’gdipound has
a w der ﬁafeF ln?t%étegghé \rf]scteﬁ?famsq@&ucgd fﬁ%%nect y&f"le éut? /Oi(')s'o/gg]ﬁo may be
ermen

crushed or n order to gener at e cin Many nore
chenpsens@rdp, BE6 dptooor 100 gamgmrddrio tddinlyjea prltncto tadmm@tt’ail@t da chemesiemsognd t he
ORI G T I e e T S T R R S T
[0066] In dstanmnemb(adlomﬁmfs;scaalrfﬂnmmmbm |Sneldmetﬂ1@atmﬁcﬂmhaofoy exmqﬂaept or |igand,
e.g. atas

S st - abR B Ryl o e o R RN RE ek ARBERSET betPinins can

result i nvlﬁedhlllfaﬁdr@ﬂbs&flbea, fopemaipee, e Sr Phedoshesed, fl.s5, 5850,2vaaml e, sucral ose
is adm ni st 9 by itself or in conjunction with saccharin. [0067] In other
enbodi rrent65 A*honmet abol i zed chenobsensory receptor ligand(s) is

co- adnjpni s;mﬁss]d W dnk eAbHBEMBMOL e @Ed ERPRRSAMSAMYact @REME of kitEFBELS) . €. 9. a
net abolite. For exanple, a conbi nati on of sweet receptor tastant and a
cognat e nEtBBE theemoyt of epfapio fid iib? sHbESEIs R IdgHehsacn thepeshodieamapsss| zed

swleet r €CEBhRistdring A0 A3 ubjBG iteled tRitlof, A Bef®NendoryTeb §fortiRand dorfpo@fisn and
gal actose. effective to prevent accumulation of ectopic fat or to reduce the amount of ectopic fat in the

subject. It is understood that a treatment can be a series of individual doses, or a treatment

15 regimen, provided to the subject over a period of time. In one instance, the amount of
ectopic fat is reduced in a subject by at least about 5% compared to the untreated subject. In
other instances, the amount of ectopic fat is reduced by at least about 10%, 15%, 20%, 25%,
30% 40%, or 50%. Alternatively, the amount of ectopic fat is proportionally reduced 5%,
10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% in comparison to

20  subcutaneous fat in a subject. Ectopic fat can be measured in a subject using any method
available for measuring ectopic fat.
[00140] In another embodiment, methods for altering anthropometric parameters, e.g.,
waist circumference, hip circumference, and waist-to-hip ratio are provided. Waist
circumference is a measure of abdominal obesity. In one embodiment, methods for reducing

25  waist circumference of a subject are provided, wherein the method comprises administering,
to a subject in need thereof, a chemosensory receptor ligand composition in an amount
effective to reduce the waist circumference of the subject. In one embodiment, the waist
circumference of the subject is reduced by at least about 1%. In other embodiments, the
waist circumference of the subject is reduced by at least about 2%, 3%, 4%, 5%, 6%, 7%,

30 8%. 9% or 10% compared to the subject prior to administration of a chemosensory ligand
receptor ligand composition provided herein. In one embodiment, the waist circumference
of the subject is reduced by at least about 1 cm. In other embodiments, the waist

circumference of the subject is reduced by at least about 2 ¢cm, 3 cm, 4 cm, 5 cm, or 6 cm
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[ 0068] Conbi ni ng a nonnet abol i zed chenbsensory receptor ligand (e.g., a
tastant) with a netabolized chenbsensory receptor ligand (e.g., a

nmet abol i twp 20my138180cases enhance the resul ti ng nodul ati ecTafS2@oles2sbne. | n
rel ated enbodi nents, conbi ni ng a nonnet abolized 25ligand for one receptor
with a netabolized Iigand for a different receptor enhances the resulting
nodul ati on of hornone expression. In sone enbodinents, stinmulating L cells
with different conbinations of nonmetabolized |igands and netabolized

| i gands r i ' : ; ' r.of. rtain
profiles g?%bér%% {gq%%%!bjreg@{rg)?Boe%g%lg?t%bgﬁ%(?%}%ﬁ%g%g?r?ir%%btlto gﬁ%él&]ter eated or
even the gampésetihar i ndividual to be treated. [0069] The desired effects on
t r eat ment C A e i tall ored by
t o number O T B b ARl RE P o Ry RE AL PR SRR T
5sonme enbedivided; sher¢intheaneimplsenposey adwoeypdrog, thiagelreks irameed ddrdofiiast ered to a

SUbj e.CtS' Icﬂe Otsgr?s%ryerrérbe%goir 1g'Q tdsc’omt hs!’itei & %Q\% ?%?1%9318 I nra%%egtte?trectl\jqu‘ Mageare
adm ni st er edm%o a Su%j ect. q n ygf) o?nf'Per ennodi menat S, 'POUI' CILIem)sensory

recept or lthegamdciscuatf@cadnif mestige@ dntooe amsadiphactthe hip ciraimfotcharofelinbodi nent s,
five chenbsensory.receptor |igands . are administered to a subject. .In
furthor - onba nukdeS Py st tlRa  nE DS TRt Bhot rgiibEt s

admi ni st eri@thubjoctas Aedebjbeat leasVitint 24| 1% pioe, 1%, @ascoaharcadnhabubijet ed to a
subject, the ligands can be in the sanme or,. di({ferent. corrposit'b%i}s. Mul tiple
chenpsens Y PEERBESRIP R flsmessAsony et igatd eanmpogiiah N8 EBPAHMEYpes or

nmany of alhe whe clit @@RRscCHMhd AbREts RUEcCH S APl al 3P cmFRIotiR¥anpl e, in a
five chenbsensory receptor |igand conposition, three Ilqands may target the
S

sweet rec&pbeYimeRindh VeairdropBoranReoiihe tubiect is Eelyehby kst ghe Picgladd for the
umani  recepf 9tm ABY, ST BdhaRN td BleSuSeALEIPL kRS LNDANARRY S

herein. [0070] in nbst endocrine cell systems (e.g., the beta cell of the

i sl et of [Kepspfer heend pompasiioan appropriate secretory |evel of a hornone to
occur the gRlh; NERODrdRIcE ERSRethRE Lol Wt il GBRENPILEOGLREIR G&l |

gl ucose), [and'll n thgrcasee‘ of er%ut r itent%rﬁgen' hor rm'naf re?ea%e,@,rret abol i sm
of t helSsenghding thersilipet's wsighbtpui leeed bélow tifagpf besngomerbidtyyobaes thgat i on. It is
recogni ze . i | j licit..s y

ol ease. of SRR ARt EERSREr PR AELANG LA LI RERS RUREY,

nut ri ent, rglpsihagubjst'sweizhtc Methods for rqdaciag hyubpicts Woglmonbeingbdaws ¢hat dhus, for
full enter o % ésiltn?ncu tir&l%}-:iinogaliorgc in a%ée ti)necrei:a i Orflasncta a;ct[}%éy % 1 %i ent is both
sensed bynfqne appr%prl ate 'taste receptdr an 8 %bohze J F@g prfn certain
enbodi menbsiatsnargery, aaehpts @hstagbypasiauvdelyl, obenyaohbmuedths oy th2 peoading ni st rat i on

of a conposition conprising.a sweet receptor onist (e g..sycral.ose,

s par oo By SECRbe? DRt R SRR RSB Bfedlefiote e MhER S, e en
0.1 Ejo' 10 flﬁfﬂ{engdﬁde@theD%D@ﬂddf hg sibiject. i ah@thémﬁ)odnﬁne%l?h%ﬂﬁﬂi arﬁ provided Ifor I
co-admini stration praoduce _a nore pronounce t on hornonal rel ease
t han eit hé‘FJ“f‘ﬁ%ﬂleatgﬁzﬁlﬁssdﬁeél(ﬁ@&‘é‘ a3 Rd hayipgy I%%B’F]Fﬁé%y enbodi ments, a

chenpsens aipini®GRRta@hei®dhdoterlecdpfor didii dosdpBeifch Wah Amdu AR RIFREANS O Y
recept or tga‘nd to alter or change the activity of a receptor toward the

| i inge t|
li gand. | AG@YCfURThEc@rnBdiSHFR s "ai®henosensory receptor enhancer is
adm ni st en@A4%f t i GeDRIRREASAL% HECERIRY tht HaNdcl Qo aRaslicRRbRREI at e or
multiply the effect of the |ligand. For exanple, a sweet receptor enhancer
can be admiafiretidederrher the racthadecomprizes agministyringamthe sulieqya chapseiami n, to
i ncrease LR BVRELIESH cgﬁfoﬁri‘l?b{n ﬁﬁ'&{n%ffe%ﬂb@ﬂaQé‘dut?é){h@‘a%%h{'&%hﬁ%l'tﬁ’é‘oloéd‘
certain instances, r_mdll) 1ers and/ or enhancers are a nistered prior to
admi ni st r glucoys abf sebiedhenpsensory receptor |igand enhance, potentiate or
mul tiply ffec Ilﬂg i I i ns . di fi nd/ or
enhancer st[glﬁgglad% atrﬁl?{sﬂtr?rer e di/l\}l!l et%ﬁrﬂg&hcoﬁgtr‘rogtscgﬁfso(%% Oﬁg{éggfli(%? g@%rgé)g%& 0trégget her to
enhanc®, potieidalt ehorinthd methdds comeriefadlegtisteaing tver Jubgetnd neddrtheretf, € ur t her
embodi meni:g., 3 KISTRSENR ALY, SEERLOY, SROANSSL R AT Al Shebed @hong wi th
food or prror>fo Posar éq‘dooglpserves 88 “a’ §oUrc e 'of eHE MO ENnS oY ecept or
| i gands t bathesabjettaneotcaibodidiche ateshodnfoanae]ling birgp ataigadt @ovided, t i pl i ed.
For exanpl e, sweet . recept or, enhancer can. be adm nistered prior to
| ngest | on "HFAPSHEBP ST S AR DI PR BTRQ! bRy
enhancenment of chenpbsensory receptors by nodul ators and enhancers may
produce a nore
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pronounced effect on hornonal release than by a chenbsensory receptor or
food alone. ldentification of Chenbsensory Receptor Ligands [0073] A
nunber ofwassays3isnown in the art and described in the IpPcrasatnss2san be
used to 15assay for taste transduction. For exanple, U S. Pat. No.
7, 105, 650, describes in vitro binding assays, fluorescence polarization
assays, solid state and sol ubl e high throughput assays, conputer based
assays, cell-based bindi ng assays, and assays using transgenic ani mal s t hat
express { askfof REGRLONSosidod 4 4] artBFPEEPRLLALILPSHD Bk Ehl By Bl Ce! |
menbr anes cah be used test for conpounds 20that interact Wth taste
si gnal i ng spest.diese qnwd@nergasthmpmm feneritorgigandedampiositipmiv@dministered at
neur ot ran j.at d . di.gestion
or appet 1 TeePFRE UGy ol RN b Btk K] DheTBBRBILE P00
i nhi bitor shar@cné:ramd by $) easng,nmil disorts ,pelzixgtnf ititeq(. gamthglcamy Stheyr pavidd]), at or s and
g‘r (T[ glsn ( §)321r811§ rg orodttﬁi% %sodleﬁo 1%16'“1I ah%:? Ca%st,peo e Pv%k\age tcfulrln%a 51m1{a?‘§c%1§0%31[ ?gf‘l( IS? 9
or 2550Iubf&mﬁadimkmfﬁmﬂmumvaMadesmﬂﬂﬁha@mébﬁhﬂgd&gﬁ&ﬂb@@wﬂnm@mmmglte acts
as a direct or indirec er nol ecul e ct of a .conpound
on i gnal s BhetEr dricetng PRk GeafRes FD sSinEloar Sl PRk hiRanPh nr anes. can
be used f eatipychhassayisn ofbighe, eatmg iNEladddragedicticleineld frefanges binge tamgl s of
t he one or .(% £ te. SI alin rotejns and/or the one

E RO As)

nore.
gast roi nt &6 ‘l‘té)inh) BefBhEs PR dh 9 ﬂ??%né?@swecg@r%la "{¥8di at or s

synt hesi zegilepisdl, IFEERY elrbiytidd e 686 of a®inge RatiiRtPRbLIQEnIEBFSUr € changes in
menbrane potential, current flow, ion flux, transcription, phosphorylation,

dephosphocyPainpi, th@?ﬁn@élcompgﬁé A CPBRered Oeusht BRIURRRNENTIANeI BN BMs . second

nmessenger (&RRGEOM R ARARe ofthe chdnRRERbryAaBRY ligtnalcoR OStlt%t §ot 5)@%@“@ Ion can
be identified by contacting a human gastr0|ntest|na or its menbrane

with a tesne embrsonend,a wetbe we%r@@ﬁred@wmﬂwﬁwéﬁ@u@wmw%ﬁ@ or nore
taste si girégﬁrs]bd%%hﬁfa%ﬁhﬁénboﬁfﬁ?énv A dls H@Md&tl‘%ﬁ BhL a@RidAst ©

transduction. Ti man gastr0|ntest|nal or their nenbranes can be
used il aminge n@tinrg@msOClee plmteé pnogles alganCbmwx aotthethepheympyise esedugempbund
affects Uyl Gl LANS cﬁ‘l'i)iﬁg%m?;b 95{ phet> ‘itﬂg& aﬁg'thé)rfen%'aglgﬁ—zht qor €
gastrointestina e|n ornn neur 6t fansnitters of sol ubl e mediators

i nvol ved |nmth®uaadyaiomme(asle®ctlengldlfﬂwm reblstlr& tBpectior a birde 2atifdatpisode.

Bi ot echnol 1 6 076] .Gast ntestlnal cel | eir
oy anog 10EHs) cSom@B & ks JBRER kiR TR b DGy & B b o
affects S@Qﬁ&hﬂ?hﬁ@ﬁﬂﬂﬂhdanmgynﬁhgdﬂﬁﬂgbmﬂwgtmnmh@ﬂ@&$GmmaﬁmeaiﬂmﬁcopiC

characteristics orescenc abs C refracti dex) or

hydr odynalibt TR 8 Pl o SR G YRR B0 B L aF BB TP BPbEReles. ruman
gast r oi nt wnlyrbaige@ahﬂssrewmdnbﬁalreatefemy aﬂa%mgaeatb@ iusiggertdbethainbmetidnae ef f ect
of a conmpound on interactions b m%k rece tor nd.a G rotelg For

exanpl e, BiaF?c(FﬁgS%}’fle‘&m%? Bt S ‘f‘bt W?réé%‘pﬁ G Whel hese oy rd 15 G
protein f KoM EAYHELERPLRIUNEGNIES). exeamgenﬁﬂqbbf\oftmege@b)@g@aﬂferq‘foﬁ&aetyan
activator will lead to the formation of a tight conplex of all three

subuni ts @s0tdsE, WehpoYRIPIVRICPRPYIRES fisgerdst BRpu S?HP@Y%BWBIG&Q FARTspRAliget ect ed

in a vari Qiyrdefs, WRN s b@derRL REANRY Bisordbtch dgfeRRA AN oheBmb&IiMBHI théed to

search for inhibitors of taste transduction or inhibitors of S|gna

t r ansduct ib8ige eftingrivingespasiedo geested epitiieas | Gihpr hingstoaters ahoTuREAkes abusers,

neur ot r ansfl{ @k BliscRAUrURLEITBELAL QbtbveftBc PHh RXABRIE cp i AGHIYRL 0T coul d

be added to theh%géé%tof an()G pfote?n Pﬁ T (absencggg? P sfch that a

ti ght conpvexeigbt such aﬂﬁhoemblegﬁﬁa@riﬁmow V@&r@élnefd for inhibitors by

studylng - e presence of
ol o dbRRBE! SR, o B, GEGRALE') LRRRAEL InbC iRk ehy, il bIE P Eoe G

proterm smbmnwnemsddbesmasmhwcmﬂtgnowhmnheatmemmumhmwzap@0%§Pmﬂﬁnact|vated

or inhibited ¢] nfJ uence. s of the

signal tr ansnépg%tlftgnsubﬁc#)m%e daly I%IOS’[I a!fter J % m atni %HV\Q su'E) o elggof tar get

enzynes, abainisedrsd aarémtdmeasryeécfeﬁot lﬁgaad ccﬁxmpioest mfshdﬂy\nbsibreebpmshﬁpm i ncI ude

activation hodlestera e by transduci n t.he visual S

Seny iyl EyBPUBET PP MR PRI © eibrbRP FpheL h%?&ﬁ.cglag%ﬂten@yﬁ%q and

ot her cognate G proteins, and nodul ati on of diverse 30 channels by G and

other G proteins. In sonme enbodi nents, the human gastrointestinal cells or

their nenbranes can be used to exam ne the effect of a conpound on

internedi ate steps of signal transductri on, such as the generation of diacyl

gl ycerol and |1 P3 by phospholipase C and, in turn, calciumnobilization by

| P3. I n some enbodi nents, the conpound nmay act directly on, e.g., the G

proteln affectlng domnstrean1events |nd|rectly In sone enbodlnents the

o B Y Y " Y Y T



125-32 (1990); Pitcher et al., Annu. Rev. Biochem, 67, 653-92 (1998);
Brubaker et al., Receptors Channels, 8, 179-88 (2002); Kojima et al., Curr.
Opi n. Phawoaonl133188, 665- 68 (2002); Bold et al., Arch Secg/us2dia®5323268-73
(1993). [0078] The effects of conpounds on taste signaling polypeptides
and/ or gastrointestinal 10 protein hornones, neurotransmtters or soluble
nmedi at ors can be exam ned by perform ng assays descri bed herein and known
in the art. Any suitable physiological change that affects these signaling
pathways Gan Rs dﬂéﬁ&e}aﬁbl@%&ﬁﬁ LfiRg. Imt)dhelegﬁo%dgﬁenﬁs e gﬁﬁé&@g ARidifiGoge! | s of
this invention. The effects of conpounds on si transduction in
any of t he chpppesenseysugeptardigarsecompssitien %ééqaetdlbomt Sn‘emgm,@@llem apowd¥ i ety of
ways. For f mtter
ol case,  AOpaghatensP AR ERNREER! ol SERRN s 8508 BUR Rinal TG

unchar act ebout édhog;mméBD cmlmlaeskelra ldaet. ahoyt 2rtm)utsh>efome bbpars)suscqhi@tageblmgn cell

et abol.i s SUCh %ﬁ"ec(f\l% am n?%arl]c}%;n ysghan(]% tof 1i aanom 0 itlogrllr?ﬁl?horyl ati on,
dephosphoryT |on NG ¢ angesin PR LRl ond nessengers such as
Ca2+ , IP&nﬁﬁﬁﬁkn&ﬁﬁham&ﬁ@b@%ﬂmﬁWﬁuﬁﬁhamgﬁﬂﬂwmdﬁ@sedamﬂtmbmg@ﬂ@er | evel s

can be op sured using,.e.qg., fluor ent. Ca2+.l..ndi cat or dyes and
{1 or ot PPgR g o Goasy e debiieahsbuent SoeHe Bty SR s onpound
?)n o(l} gr ot @ependaid pp@Ckhe al bt ﬂfd&h@l@ﬁelbﬂhgﬁfﬂwe@@bﬂi%e &8 hgthemhdrs ifhat are

oaded wit IOI’I- or vaol tage-sensitive €s, C report cept or act|V|ty
Assays that 6L S ASSHE G PRSSRE I8 5%t #t %‘FPB’&}E% %er%éi’aﬂi‘sat Enaoﬁhe&ltg"o(? RRBHN

25agoniost adaged aebrgRnRi S pfovidera 10WaeIosat Rk fdsbf eRURY @Rl S5 6R BADL Bwas
negative or positive controls to assess the activity of a test conpound. To

i dentify MSEUGIAPHES R HUREEde & Rightfeloss H thefimesof dhe dﬁ! the pjeqt Hathe

cyt opl asmpQiheNRIRE Aok Qht @ﬂ@n&&ﬁboﬁﬁnéﬁp@ﬂets%ﬁ& 1§J§dnﬂglst%fbd'a%al§@d§§getdfve or
menbr ane-vol tage fluorescent indicator, respectively.

i on- sensi ta|0b@n@Sﬁ%ﬁ0®aqe@qpsoré}ﬁﬂldxﬁ@rrma@%ow@wégnqqhgxh%yhtﬁé\ démﬂtéimﬁe 8#e those
sol d by M g e%{boﬁﬁ’lf’e'h%bﬁé s@Wject R‘éhh‘irf?ﬂé’r@dag 'i(dgﬁa%é 8%@%%@9&1‘19&&" receptors,

| ax G proteins such as Glb An can used I n the assay of choice
(W1 kil eﬂa%mwrh%@@immPNA@naswwﬂQGWQSBgmnﬁsmdﬁwﬂ%&wﬂﬁpn@n@m asleast | ow

o 09 Ao ¥R NG Pl SERH LS o LRI TRELSLIECLB0AN i paEpOUNd can
be neasure curatln mc ctalciumion levels. In
sone enbodDmamnﬁgoﬂ@%ﬁh@bmh2§@ummdﬁmm$semgem&u&ubhmasbh@Beaan be measured
to assess e unct.i o Ber e & Irv 1984,

Nat ur o, 31091950 Bl L Bl GERRY R RGeS ot et o s ey
exhi bi t |m&n@ﬂﬂgﬂhﬁmyhmﬂbésmxmxea&ﬁmuﬂwhmgmbsm&$xamﬂe&umbmoﬁacontrlbutlon
from both ntracelly aé vi.a activat on. o 85 C qgnels, in which
case i be‘%‘ée?f&y 14D éec%ﬁ ?rﬁ868851%%1“ﬁ88@8%‘5r6§f%‘8% oRAUBt°ch assays in
cal ci um f pagerbitkef Brthe QPjecO Mk IcherssipRosmesipad tau\gdtéutay Ldoalpatitingcaagent such as

EGTA, to di tin |sh fluorescence response resul from cal ci umrel ease
frominter bt @iccnfeban e CarPBENbedrod o a@%p?fgloﬁﬁa_sured by
det er m ni rdgmfnhﬁng'ﬂl@%ah&d folf the kwdt @dceptoscanid dbe thw/@lﬂﬂeca@uésvratfméweémws In a
change in _the | eve Heotldes cAMP or

intracel lular cyclic nuc
cGWP, by ddeielss imemeadimens, metsmsctérf%%fg%%fe@a% thag aradléfhmﬁ wlaq ase. There
are cygl i greitdeheQh ifderdd prdderd 8o MR RIS, sBroBy fooll OHigRTAIRSERY Rloage! |
channel's and ol factory neuron channels that are permeable to cati ons upon
actlvatloﬁowyb%ﬁnﬂﬁﬁﬁw@ﬂm@WWPnﬂwﬁ?QcGNP (see, e.g., Altenhofen et a
1991, Pr O 1%'@]8| Théﬁﬁ@rﬂﬁcaﬁ%hs 1nlfjoo\?Hﬁefere§&vs g%hyd% a%@geag@"ﬁl 4 @@fe%nc@i‘ow 1990
Nat ur e, 4- . I'n cases ere activation of the proteinresults in a
decr ease ISWthY@dSl %dwmﬁﬁelotthecpénquev@]lstakq af snelyfopds, @T@fﬂelrcahwl@ of® expose the
cells to I l. els, e.g.,
For skol 1 n e of e foRFLERSRr ARG WL S h Soihe A B Ll B0 T 083
The efmecsmﬂn$ma ¢UMpmuﬁdmamgsﬁesmbésuksdwbyWGébmmmgﬁﬁmgnbﬁ@n@es in
ot racel |yl @ AR Rin G L el B RN G IUDOASEAYS hRL.g53MIR, (SN
1995, J. of VY hEm %96 g T%%l% ; el 0sCo et %’ %5' Am J.
Resp. Cel |f01f:SﬂCh 1I‘dbdis. aIBi aly cpmﬂiﬂnatm’kﬁﬁer% asa:lodlphie&to Jdali fred\k&nc%dﬂr?xﬁorﬁB& or by

gg?hipéhg hos g%%%%égf %g%ﬁggg%?ﬂﬁgggn%%tgp %gghggwgguﬁgn?ngscrlptlon

cal cul at ed. The human cell or its nenbrane containing the protein of
interest may be contacted with a conpound for a sufficient time to effect
any interactions, and then the | evel of gene expression is neasured. The
anmount of tinme to effect such interactsi ons may be enpirically determ ned,
such as by running a tine course and neasuring the level of transcription
as a function of time. The 30 amount of transcription my be neasured by
usi ng any nethod known to those of skill in



the art to be suitable. For exanple, nRNA expression of the protein of
interest may be detected using northern blots, or polypeptide products may
be i dentiwoediwsBrsg i mmunoassays or bi oassays. Alternat PC®US82010/053257
transcri ption-based assays using reporter gene(s) may be used as descri bed
in US Pat. No. 5,436,128. The reporter gene(s) can be, e.g.,

chl or anpheni col acetyltransferase, firefly luciferase, bacterial

| uci f erase, betagal actosi dase and al kal i ne phosphat ase. Furthernore, the
protein of, t I t i t to a
Cecond roper torPE e el a s PRk I st Rah Sl (P G IESFATRI | P 2
5Spect or, S@ggﬁmBNamuﬁ@dﬁﬁnd@@hwamugymrm5f0861 64). [0085] The anount of
transcrip St e t he sane
el i ¢ ARl Sl BRTRERe kol iy 2R b e ARG by L
transcripmuwngﬂﬁysWeﬁ@ﬁmpawemyﬁuﬂhhkﬂdmahmhnvhmﬂXMBanwdbwbtmmmmyn a

subst a@tl al onr{tmreafJ N an the d1r?1‘g ame odgma ceorr? rgg rei I tb ec!:s

exanpl e, a° su a9 |céf { detiiy F rﬁ%%ejsane 10
cells fro@nmhmcdkﬁh&mﬁémmmhmdammsmehyﬂmﬁghnﬁémab@ﬂ @hyﬁmh&ehmﬁammnot been
nmodi fi ed bg intro i @>of th rol ogous D@ﬁa q %8§rence i n the anmount
of transcAlHERSH &0k st ‘hyeéés BT RO ALZCT R T5hRT RERAUPPECt ered t he
activity ofduting apilgécth miadbity d?ﬂo@a[vﬂggts forlsiveaabmls evab@d ifeantisgh fat oodpaigd | S

adnlnlstered inc i nati no oni st or aptagonis f

transcri ptPUH, SOPr g&@ﬁﬁnﬁgo 't‘tFPé‘ ﬁ(eae%%ﬂw%aﬁw%ﬁma? e ‘h’é‘e‘;B&F\?Yty of
the 15agoRb&priRireddingdQ Jécttsd{fﬁ&&t?]m TRt SRR AS: st BelisCaRofgoany smal |
chem cal conpound or a biological nmaterial or entity, such as a protein,

ami no aci dighdeifapds, safz feody saeitaodsy andjapy eomlmt@rlﬁlm%hwet #0E1eE onpounds
tested Ca@n@@mﬂéﬁﬂ@Hkﬁm@hm&%&hﬁué&aﬂ@kgagu &QEﬁbﬁﬁnqmﬁQhﬁéhhﬂw GRERPUNds
will be small chem cal nolecules and péptides. Essenti al any chem cal
conpound EEVINgE A swept pds, savqp fasds, ihzgh f@ﬂf@%s@ﬁst ﬁ@@éﬁ@%raqd@gand in the
assays Of cBBﬁmhtﬁb\ﬁq}?&b&‘n I@%t Qﬁ’cﬂﬂé}' e%é&lmglfltt Qﬂlefﬁggﬂﬂ ﬁis'e?écﬁkﬁﬁ q in aqueous
or organic solutions are used he assays$ can lsed to screen | ar ge
chemni cldl Isilecap ingakelofsvaast toods, ﬁénv@ryt foedsabigh yat seadpssaltefogds, sow fordsrand i t er
formats o ] tes in robotic assays). 25 Regional Hornone
Concentra?]%%éﬁﬁf%%gyfﬁégt hor nrones secreted by enteroendocrine cells are
rel eased fromtheir basol ateral aspect into the nmesenteric venous
mrculaﬂqnmmnmrﬁgowe nﬁese hor nones traverse the portal vein area which
dr ai ns alk—nesenperrt—venoﬁs ef fl ux. Gut hornones, typically peptides, are
al so neur ¢o01&0Is nTlhd @nhgpositichsaad mdiads:pmwﬂéd lmnémt::m t&fu‘sed fonthenestvenestdi Ngs
thm.enan e ﬂ1m13the t and ﬁ ﬁ I recqruzedthat(xx
causeszoaf FERVS) Foné% 68‘?‘?%9?%“%& UeHER fi“%“' OlbisﬂfygsaSB‘}aB&P}éfe FYE% are due
al nost  exeblsi Meérmsx ﬁﬂﬁrhmsmﬂewval syddidmeaistiRmic lavdane shanticrasutid P- 1,

oxynt onodul.i n, g thejr g §t DPE—%X de r?dation br eakdown
product s é%lWYH%% “ﬁﬁ?‘é‘i’)olsé‘ﬁ‘it owglsERirame fefgriio thesgatiectifol REpRIYES i an
activate poliktakinilecRidar ﬁ@sgﬁ@bmmmcm& RYyebIE QiafrBakS Bchd@iativit | on of hepatic
afferents. The action of G.P-1 to cause gl ucose-dependent insulin secretion

i s t houghtaaasyPURIGHHTRSFARPIICRIS Y EhY foss. iealabsproien @%t@%ﬁ apdtraqeslegregisadat i on
by DPleVaH@QBmﬁﬁhﬁﬁséngﬁbE@mﬁﬂﬁ%@h@&@&%eﬁ@H%@n&mk&Q1&bﬁﬁ%hﬁhhﬂﬂm@a|f-"fe
to be less than 2 m nutes. Mreover, the portal:arterial gradient for
5GLP-1 i s apdingbitshbam foedmaiadusedgangiciagid sequetionr Pagenfsumet RS pléenbet a cel |
excessi velyyd ihiddhekim e BLPLE AR ek mREHD ARERBlordloAd! ent and i ts
action as neurotransmtter to activate gut afferent nerves, and its role
to cause p‘dm@zstraal@n oygtPann mtlmémthje]umsmm}ehﬂ@ bedntshpwn sl ipedvslinsestinalt
GP-1's p i @?d in the
absence OPM$§$58% a?ﬁ%%gﬁ Qk§%ﬁﬁ%g$ﬁ§b%aﬁﬁlg Rﬁﬁgﬁﬁggglteratlons)
of cirmulanmng%mﬂpdnhphéhahé(é%témma%nd?Bp@@B H@@éﬂﬂagméquusprLP2
concentratl n hr|n ichis a
neur ot r anshi boweuiyndrq g %r\r/l"érOfﬁ_FmoP 1§3 ?gt‘h (;&n 0@?&% 48

nor epi nephfnln’alete(lﬁtﬂsthel grmffuhseeidqmmm tp Inemtathﬂgygatsmc aatetma aad gu:srrrmmmlttp r epr oduce

many of functj.ons sone enbo

Commos t1 SHeidlysBRe GuSREU IR SR b PaG R ST G 4 kPt s on bl ood
gl ucose and wei ght |oss by enhancing 15 portal concentrations of gut

hor mones while mnimally augnmenting peripheral concentrations. Conbinations
[ 0088] The chenpbsensory receptor |igands can be adm ni stered alone or in
conbi nation 20 with each other. In cemtain enbodi nents, nonnetabolized
chenosensory receptor |igands or conbinations thereof are adm nistered with
one or nore netabolized chenbsensory receptor |igands, e.g., netabolite(s).
Dosages for each chenDsensory receptor Iigand (i.e. ligands which bind

o, o . -, ., " S )



25 Maxi mal response doses and maxi numtol erated doses can be determ ned via
ani mal and human experinental protocols as described herein and found in

t he exanpwe=x011Adaispi onal rel ati ve dosages, represented a&sTASpENOE3LS7 Of

maxi mal response or of maxi numtol erated dose, are easily obtained via the
protocols. [0089] In an exenplary dose-response experinent, chenosensory
receptor |igands 30corresponding to five of the chenbsensory receptors
(e.g., sucralose, MSG quinine, fatty acid emul sion, and chenodeoxycholic
aci d) and J%Hﬁ%?ﬁuﬁﬁﬁn'l@ﬂ@?f:‘ﬂ@%& uRHN &'éﬁ}f«‘Q @&réﬂ%n@fﬂm&éﬂ el model (e.g.

di abetic or obese rat nodel) to determ ne the optinmm doses for each
chenpsens edyinigetet dithd ¢ogaedtioGhermsibehkariy caremewﬂ@)for thegeeatizenpefeshort

adm ni st er, u e each
aubj oct 1 Loe bR PRl A RARL An IR LR PRLR Tl ol BRHE PRC0 o
this set MGwéhmkdmmamdm$ﬁm&@npenﬂn@ntW¢DWM$ampbms1aman¢dMMebamﬂ at
freque@t i é%&%& %u c1§1 (SHEr Y. d 2, or 5 mnutes) throughout the period
and assaye HSMAORETY B8y & 5t nones assayed include CCK, G P, GP-1, 5
Ckyntonndulln Peptide YY, Insulin C peptide, and G.P-2. 50% of maxim
response do eAand SOWianLh-Iyax1nun1tolerated dose are determ ned for each
chenpsens oy FECePRSSHSH AN 38] In some enbodi nents, at |east one
cpenﬁsenscpomsll]ecemwhsﬂy @anetlls aacaedmﬁ Alosig &rrig&&jlg&iofahdllﬁf&@tﬁil’&t\ﬁlﬁltth@rd)wfehat is 50%
of the maxi na ons In other e i ments east 10on
chermsensélF‘glm?’éUgf)&B?l ﬂ&ﬁadqng%%w@fté?ﬁﬁr%u% Lisfic it ABRPESERAL | s 500
of t heoMaxDFUIMicda¢ i@tlegellddéﬁﬁty fLINSTHR AGRRANM t& ﬁﬁﬁﬁiéérassle!zsgaﬂﬂﬁepﬁﬁ@Yb’e

adm nistered as 5% 10% 20% 25% 0%1; 35% 40% 45% 50% 55% 60% 65%
70% 75% CBUUA BS54 g0 oS ericrols; 1P PhTRE fivAn b bHERS B biltaxi mum
tol erat ed sglasguld ﬁlﬁ'bb'éiﬁé@te@fo @hdh thdWoRGEhSehiAG iR r@etulill&h@@l%éﬂanr@lnt&r hatively,

t he chermpsensory receptor |igands described herein can be adm nistered by a
set pot endiese hreglds igithe mgﬁlth@fof meibelisanp serronpietaleeledst dYhileispeerlgve. ¢ t hei r

[ eSPEct i v, SRAGRURN SrodfiAl prBARERbSthe cBloh R RIARRYRIRBREHRNLLL haRiFo sl

exenpl ary sweet receptor ?lgan ds of | ant origlin, sweethess potency can be
expr esi$ed nmess gng|campositigsel reeld senpers alrrd aduin s @fﬂmmmrgiwldd@ﬁpﬂayqu@ﬂlebam sto
sucrose ( osition
conpr|S|néiggéﬁg&?Hég@%gggﬁé%EBhgahgu%ﬂgﬁog§h§ ereg%é%laﬁza osa1§ that is
of at | easmneavta@dtqutt@dlﬁfpreatﬂy theatt smbkbuttesﬁﬁtﬂﬂiegaltdldssadshe @lhmft 300x, at | east
about 400X n l easetce 1n"f'h6050 OX ct ghebam f't 1560\9&(1 t %aStlatg‘H@yt 700x,
at |east &b ?dﬁﬁﬁl ateas %]5% t O edst b £ 9 east
about lSO@Xlls \al’ieréveﬁﬁby abpbd (f@tﬂﬁ@mpleﬁdlffbremhdlalbﬁnji anSMDents afithldesdstes, about
3000x, t about 4000 t..about 5Q000x st. 257500x, or at
enst AooctnonsIsgt ¢LreRaTE S DYl Abburdsree P orTEles 86 per day. In
ot her enb@eisemaiiod of anCOTIS sttmlgnofawmmdsjr AgtriantS¥Rplors a8 @k Odtinkulg@nd can be
adnlnlstered at a dos %gkthat %f §§§Ut 100x to 10000x, about 500x to
5000x, abdUtM7RIBROSE 8T BHne mEbeie Gordout 1000x 1o about | 3000x the

equi val entogi182ft hehsSwpet inRsheMal GNBY¥nOf ECGUBAOEE 1RF int@Mne. LHGaREId, or ot her
chenosensor rec%@é%%é such as bitterness, sour or salt |igands 30can be

dosed in eased frompihe wence and ot ypicabfiomithe PSSt our or sal ty
potency r ‘%BI% ?&ﬁfr‘ng 5@ an@X@BTs PredbRfhah@PEdie o MG itdBpsCat. ec vk
measurenment of a perceived intensity or potency of a 8|tter or salty taste
sensat i onL-&lgaredocgted prdemiapdy #ithe loygogtestaie fnergforghprgpogalyele®p 3. 334, Thi s
measur ed ihERSI Yor A hBER G RERALall. bl A FLRTGRIRIARAR dosuch as
NaCl salt or gui ni ne. "Dose adm™i strati'on can be expresse for exanpl e,
del i very opectic ih gwgntesiipout 1000x sweet ness pot ency of sucrose, of at |east
about 2x Fofishf CLGIRARRMENEK ShicAitlallaMin 1A8s LRPo! hioribhSPnufuli P! €

| i gands f certain receptor can be use o~achieve a desired potency
dose; . gﬂmlmmmwmwmnamemhﬂﬁetnMngan@semmmnﬂelmsﬁdmﬁﬁmeaNMREV@;bbdut 1000x
sweet ness (90{68 e%f e% yn(%esgne ¢ [b% hg e]dl er n(tal nthose }/n ' th []o%rérpfsee%%m y receptor

| i gands descrlbe h can FORTLEEY S8 % sifenent . By way
of exanpl@nn&Mm@MmHMﬂhnMcomﬂﬂﬂhnﬂgﬁﬁgmhﬁﬂ@%mmqhmg@ﬁd$g@EBgFm%BmﬁprOse

gl ucose, nDnosodlum ui ni ne) can be ad anount s
Tang ng. Vb AT T et ory G5 crigy R PR oD SFeS o B b <
therein. Fat receptor 10ligands (e.g., Intralipid0O) can be adnlnlstered as

an enul si on/solution having a range of concentrations from about 0.5 -
about 20% solution delivered at 0.5-10 mM/mn. Simlarly, bile acid
receptor |ligands (e.g., Chenodeoxychaioic acid, or CDC) can be adm ni stered
as a solution having a range of concentrations fromabout 1 to about 50
mbl at a delivery of 1- 10 m/mn. Metabolites, including non-linting
exanples such as glucose and glutanates 150an be adnlnlstered i n anmounts

~ oA v o A~ Y o



integers therein. [0093] Another dose adm nistration by weight can be on
the basis of a weight of a chenbsensory receptor ligand to achieve a
certain mubtopl3sh natural |igand such as sucrose (e.gPCTaAISdasAgRsANMOUNt
of at least as sweet as 100 grams of sucrose). For exanple, in sone
20enbodi nents, a conposition conprising a sweet receptor |ligand can be
adm ni stered at a dosage that is equivalent to a sweetness potency of at

| east 100 grans, at |east 500 grans at |east 750 grans, at |east 1000
grams, at 1At§s@1§& m%% §9 mgfeafg!v“‘ora‘tﬁé to a%%o&a@%@ea @a%m f@%th'l—: ﬁ@ﬁﬁlﬁ:ﬁk%@ Qnegr anms, at

| east 2000 grans, | east 2500 grans, east 0 grans, | east 4000
grams, at diserdst, eao@@bgtpaw@ere@erth@ttsamea@vbla@m@elqwandﬁodfe lg\wrmis%mpmayday I n
ot her enb [ and can
be adm ni 28 R aEior T R B B ol b A ey ot
about 100smnemﬁﬂﬁmngnammﬂoabelmuﬁﬂﬁw®mb5®@@KQMamwﬂeab@mpm§5ﬁﬂn@babout 4000
grams Qr %qutmang%mmrnﬁs%nt 3000 grans of sucrose per day. Ligands for
ot her chenbs éﬁsor rece ?ors such as bitterness, sour or salt |igands can
be dosed umn54m1rhm maamamhmanamﬁamﬁam£3nnﬁoadkm®mmmahm&ﬂmdcsmpmmm; salty

ol fvery aromoRim et gsRanyeal TR el sponRbaatGhar ™R ©

bi t t er nessh@ndsemoyy éepatr likaals to @R@Wmoz: 1gEAiohs fthdintetimeefor athpld)eo | i ke.
Al so, nultlgmg | i nds for a certain receptor can be used to achieve a
desired p&P Qalgnﬂnsaqﬁﬂe r more sweet |igands can be used to

achi evg a (60188t NBSSmPQF 818 CbBH e bRV del QerdiaOomb cﬂ&%e@t)@rfsceptfor ﬁglﬁﬂ@se
[0094] The conbinations of chenpbsensary receptor gands can

adni ni st erEdikered 9iongPeMeEHpELISAL 815 IEStng momeﬁlf @e@&%@gﬁemﬁ deew tiple
CO”DOS't'%Eénﬂﬁ%cH&mﬁ&%bﬂh%&%&ﬁ@gﬁﬁkHM%&RR%&H%%Me&hn&%rQﬁ&J%B@&%e&h”es The
conposi tions may be adm nistered in ferent delivery forns .

tabl ets, podiielef thergsphedn ce@él@mmﬁwmsthe AR eriseyPceRigp peaa 'ﬁf?s edi bl e
food prepataldng @orqnorg?&&&l%fﬁ@q mmﬁﬁe SR crhbdlithdls, gRtc:) and in
any conbi nation o such forns I'n one non-limting exanple a tabl et
cont ai lAi ngh@tnosmamre@m@r@E@mg@rﬂsb‘reyedﬁed@qﬁu@denﬂ%Jegmnm, ilgmadnitni st er ed

si mul t ane t sensory
vecept or 1B b0 e RSl a AL Aol 3Eho P REELETEr " Ve

t wo tableK%hGW®Hadmamus@er@mmmbfmbkﬁeramﬁnnedh@ﬂwtﬂmammn@ﬁsﬂwon limting
examl e, - 3! ALeLco0ha) b ngs LhaAeslrehoonbinanl on.oly, chemmsghsery
receptor II'gand(s) FEPaAnFHI e €d" Yo Provicde™ e bdfT  God dgeT ARy

conbi nat i dliereff. thefet mhewenfbodmntspmerpmldsemmsf re@pidr H@nﬂyﬁeylelix&tadrres are

t | at ed t ded
byt heli noanEIBACRHBEVE PEASHEe N THoRL SRR ARGT R RO Al
constltuem&ﬁp@ﬂmym&dﬁéﬂMB@ﬁﬂ@@@ﬁﬂkQ@%rdﬁml&ﬂhﬁﬁﬁﬁﬁmluents. | n enbodi nents,

the rel ati roporti n of the constituents is to produce the

desired s}%@ﬁ& I’IYGt%t e@}bPQm’feP‘dnﬁq’Fﬁ‘@se&F%re&m 1%&??‘5 %Freg?a‘ﬁ‘ﬁloé in a

conposi t i gibre& R 8 thGuppPRies@nd Rt A ocasm l’rég%n@@ffh@ ﬂﬂ%r%{t@hhé\gﬁort wo

constituents, éﬁ two chenpbsensory receptor ands, the constituents can
B

be presentEXpplf.gReBAseRRieCepts ligands ca bec?liereciwé e quogdenuin gpd the gplong - g 1. 7,

1:8, 19, Iﬂ-arile%er illori]-ﬁmn g%Qamﬁlle %ﬁeméseff's@ry rleee%r%r héalﬂgcar{]-be‘]cﬁhvélre@@ th@- 60, 1: 70
1: 80, 1:90, 1: 20 etc.

conposltléHmE@W§nM§PWQ1k@ﬁ“@dﬁé@hohﬂbﬁhﬁﬁﬁ@Pﬁgm@ﬁﬁﬁﬁpgﬁé$rh@mq¥%Tee
constituen ”ﬁéénds td%\re dteg%é?fﬁ)ﬂzo thttlﬁ@st&ﬁm%@@ﬁ’é biafste ?e%?cfﬁ? BP&@ HRQfiNe. "R EPL OF

| i gands, chenbsensory receptor |i1gand, the constituents
can be pr esanplejan oraélfqrmgla@f)n enn relbeasomechymosensdry IGCGQtOIZI.h@ndeZhel, 3:1:1,
30311, 3 Ziofitach and later into the intestine. More embodiments are described under Formulations.
30 [00157] Administration of chemosensory receptor ligands to certain regions or locations
of the intestine is achieved by any known method. In certain embodiments, enteral
administration of chemosensory receptor ligands is performed, e.g., in rodents or man.

Intubation/cannulation is performed in lightly anaesthetized patients with silastic tubing.
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3:3:2, 3:2:1, 4:1:1, 4:4:1, 4:2: 2, 4:2:3, 4:3:3, 4:4:3, 4:2:1,

5:1:1, 5:5:1, 5:2:1, 5:3:1, 5:3:2, 4, 5:5:2, 5:5:3, 5:5:4, 10:1:1,

10: 10: 1, woenJB0®B%] | n sone enbodi nents, the inventi onPpT@ws2a@ess3257

conbi nation treatnments chosen to 30 mmc mxed neals. For exanple, one or
nore carbohydrates (sweet), and one or nore proteins (umanm ) can be used in
doubl et and triplet conbinations. The conbi nati ons can be eval uat ed usi ng
met hods of the invention and descri bed herein. For exanple, a conbination

produces %Qrf?lg i &&Ee@ﬂfﬂﬁ@ﬂ@s_‘t—g%h@f’%ﬁm adli HE@S Pec{uﬁy\ﬁlrdiaﬁgan@&pas%@ag%%% tei onal

suppressi on r the conditionh to be treated. In enbodi nents,

| i gands ( @oggible. t Hsalnecatipng dracxplered sqpewiety andftegethst drefoodsiterred entbongper ecept or s
can be ev ; ! j gq o]l 1.0 a erm ppropriate
et ng. t he TS et SEITE oSy RREP LIRS T 8L SLPLORRRPP" 28
(sweet, bich¢mesgnsoryamteptdr Agaraln drebdpinelaad id 8, madédeacltase ebypositharfer ara 1

conbi natign.of all Stastants (T1T2T3T4T5): there are.5 possible

conbi nat Ay B acth b SIS AY SN hebioo B 3ot BRI S Ss
T1T2TATS, thLABHAES In iR dhEdch)odinddtsp clic@rvbdnabrytrédeploeligapdslard T@mulbiked 24,

ot amtt al TR AR T etonde WA ot Alror LA b il TRARY 1
(I%TézTlT&xEME@pTﬂEiu&Qﬁ&nﬁﬂﬂégI%%FmI&E%kESE5u%ﬁ%ﬁ%xml&kQ&Q&hm?@zsoge_

enbodi nents, one or nore nonnetabol.ized chenobsensory receptor ligand is
adninisteF@H%%Vﬁﬂ?EW“@ﬁ“E@ﬁ%&H&@P@HgRPPﬂ*%@ﬁ@ﬁwié PHBBY Feey % henosensory
recepti@r Ilch@aqesoryl RcpidiGbarRTROME BBRMLE solth (1RHANed] TR EsuRO B¢ adRtiyzed
chenosensory receptor ligand is provided in conbination with one or nore
met abol i z@&MEKBIRSENSBTCPEE EBIEP 19 P15 R BT IPEoRMEhRSHHICd At lelivery

nonnet abolyi g neeRReLBHOI With eesRidelil drf Ak pesifil RAFN JrkiRtifke&Reprior to a
met abol i zed chenbsensory receptor ligand. In other enbodi nents, a

nonnet abollPU88 cWeawdddivsnraf chaneasprsery Te¢ogtan dansls dderwe aitraere seeadng ef thy

met abol i Zeg CHRIRRARSA! He HESAPHAN 9 De i MyRbpRidiShd SRR TERLR, 2
nonmnet abol1 zed chenbsensory receptor Irgand I's adm nistered at simlar

ti mes o ambedigios.iczeein champswsnyorsepios bggde prelbe dpagaded dnd deleveraditpn i nst ances,
one or nor, t i i r ived from
Food. 1 n ol T BRGL: SR :CREERRGRS SkecLRERDE Rlanl! AR BLA AROE LI T oo

hor none sirgmptbot ligrgdatedhs®bmeatrj iornotegekimplg bitteo mctgodcompgestsitothe A

non- | m Ui f1g, AR, 60802 900U NALL R 15, AgSHELAL 0Sge adIh nfusgyt on prior,
after, or “SIHUrtaneousyy v%?% an adm ni stration of sugar. I'n some aspects,
a nonnet akebbdiednts vhomsensoy ceppadighals ald @linged & cdadin peipediohintcheh | ower

i ntestjne and tnet?bl%lhized Ehﬁnnsensqr% receg}or Ii%gnd iﬁ 25del i vered to
the upPer THVERGRT FHEC hRe-IRSMeFSH R Aot BREB S oPeE P FIo§ R Y may or
may not alr&epteligands daa bk dvlerddrPDesth itiitestonhdth @h80% asipeetik, cqampimababol i zed
chenbsensory receptor Ihgand is deljvered to the sane gastrointestina
segnent a§rémﬁEF%g$V#ﬂgﬂ EHEROE BRSSP CPUEBNRGH PIPELNES [ 0099] Wien nore

t han one chenobsensory receptor ligand is used in conbination with at

30l east one oqther ligand or conpound, it is understood that the conbi nation
t r eat ment AJBERIMERIOBconpasses treatnent regi mens in which administration of

one copounhyimtibiintlapl€d prior to, during, or after treatment with a
second or additional agent in the conbination, and continues until any tine

during tr ¢@ft1aRht Thi coampanionstoh e capediments deseeibecohaiimaney dpncordrainistered

ter m nat Qfahokh SRHARA fothd Beaftfibhe B S or BRAYiicH QBLRBAI hoh il EBNS &l 5O
include those in which t he agents being used In conbination are

admi ni st erdaingititidn eeneba royidsrioraddiive pesyaengisti¢ eifestsaravltng mtthaeesd éasi ng or

i ncreasi ng_.J I i pecl i i t ment
 nl ndos RV R TahuR fiekpF ¢ P TRLARRL B nERT PO LB, T 0
with tie Dehdftd dab-admmaggeneninclofe thhecdpetidnemtoxicities associated with any of the

known therapies.

2, 4:4:
2, 5:3:

[00160] Co-administration includes simultancous administration in separate compositions,

administration at different times in separate compositions, or administration in a
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I ndi cations [00100] The nethods of the enbodi nents provided herein are
indicated for treatnent of conditions or disorders associated with a
chenpsenswoyorigisesvor . Specifically, these 10 conditi ongCrnsbudesi2hpse in
whi ch nodul ati on of the netabolic hornones regul ated by chenbsensory
receptor stinmulation produces a desired effect. Anong the conditions
associ ated with a chenosensory receptor that are contenplated for treating
using the conpositions and nethods of the embodinments herein are netabolic
syndr one, l; n

unde5|redC %%ﬁggﬁﬁQﬁbbm g&ﬁgﬁ%?g?%%gﬁmg1%%9%§§@%MF%§%E%§@§@§00d i nt ake
or to los elemebgﬂmerm arrfba Imoginharrsiyging adngBistered ot eingla fregmaetoBiesomat ol er ance,
gestation (| FG,

dyal 1 pi doargctah i SRo bR deidPa R ahy PRy bR, BLUGRRLA
hypertr|gkymbmgdemnanmmOBBOMypmb@hmqhycempdmnmadaanMManrGEMhaknuwa bone
| 0ss di SOI’t}(lZIe?I’ 3 areoasdt elrcl)l tgrrg:ldl seogrta%% Orgsnllons Qr adS 1nlstrV\'aStI ng di sease, muscle
degeneratlverﬁlsor ers, q 8 afice vary Sy ?E%IED 20non- al cohol i c
fatty |ivgeoidijs eAEEmjd’t\bﬁﬁlm) of cbmpesatho:n@ fdedchbedsltemt midd{maWnth%apﬁdMSid)ibed

depression, a noad disord i mun dJS rder of the.qut (e.g., .celiac

O Peaae) Mol e S s bl mo | SR BTRETT «ShmbhEid erctBs Pnese

i nfl amrat ahya bRved cohipperse.of, IdBlB}t,es Mg bticlesigh dreg)gnay el lyenakiieeleG@ahd. i S,
Crohn's dlﬁﬁase and short 8% ndr one. For | e, disorders such as
frailty, AHBF egmRpstiont drssibge FYB‘élsan f SPQAR CHYR m’fnb%"de BSR4 ed or
food- i pduestlp&RtAY RS MdYChe\e@iriitélgd by Medardd oateQir 86 dlffe%adro@&g getnat ed
aversive reactions my be treated with chenmpsensory receptor antagonlsts

[00101] | ﬁO@B‘PﬁéloélPrB‘?ﬁaliﬂ?ﬁ‘ér’ﬂe%em I SENE SSMPPUHH dreadainiEe b YRBYi ded herein
are 'nd'C%Bﬁﬂuﬁﬁwlﬁéﬁﬁ&?@@&hmHﬁﬁMﬁ aﬁ?mﬁ@ng&ngﬁkHE§@ﬁ%&ﬁnﬂE(ﬁﬂnﬁtab0|'0
di sorder, disease or ect. Metabolic disorders, diseases or defects can

i ncl ude diadwidiegon. dn serspsbembndirestiv 60BPasHioBDeirbEggschwme beandsing saend

di sor der S1coﬂb a§9§1b% dﬁtﬁﬁs@@rgcﬁto tﬁ'e Jaﬂﬁlreéfmﬁ&ecﬂt% ([ngg%%] In certain
enbodi nent s, e conpositions and provid g;nereln are indicated for
t r eat niént gaqfslroev@,snnalétﬁctarﬁdr examiyiei meewmey@ga@ssmbﬁeqd@mlm@éases and defects
associ at e i o) a | ates to
fhe si gnarPiPBRiEAGNEh ABTEREAEIE 1 SIRH I RTRORL A, AFASEE SR 1t ke
and ener gyolenpendi ture. Disorders, diseases and defects associated with
energy ho s i ncl de but are t di abet es
type |1, mg ble TP \ ré&oqngos I %léseaflrf%cretmtéea?ql Pﬁabe Sg%és)tgb%ll onal

di abet es mﬁkkmhuendﬁﬁm@gmmﬂeﬁmﬂﬁmmﬂshﬁmﬁQSHMHee@ﬁ@ﬁp&pﬁmﬁﬂﬁa&ﬂd'nEthOdS
5provided herein ar cated for .treatne re enti.on.and or maintenance
of di abet d5FGHY W“‘@Poqsiﬁsé)c‘la od thegetgaay i & @8?‘%1 FR¢ & Hhé‘l? BERPE Y e

conposi t i eagptanticaney. hmdlsenbmvap@ednfgeml ¢ongfoandsricklert ed afeafot Inlhﬁaiﬂ@}?nt
prevention a mai nt.enance. of sorders i seas and S associ at ed
with fuel %ﬁg’agfﬁeﬁgeﬁ%e trigyyecsig dgvels. %F@%%%&“@ﬂ&@%f‘@@?f g %@l&ﬁeg\n th fuel
10homneost @finglateNgdulfl Brdatidtioh Smigt insilif, tAnéOz1iRe-adpediat in@ulﬁ@tectrmldnl ver

di sease (NAFL), non- al coholic steatohe atjitis (NASH), perllpldenla post

hypert ri giFYRASTS GRRIEQN SSRIFIOPOF PGIOYCBIDTQYE Sl §Hgh Y RSB PRt 7R e TR

pol ycyst i exQeasy s iteli{)PCOS) . [00104] The enbodi ments al so provide
conposi tions and met hods useful for treating conditions in which an

i ncrease i[#0163ks uPrugs dutdestdarriglyceisia dgvel ingpdyhuy eget lnaijed te apcedi¢ ¢dihg 15f r om
modul at i O@sﬁ%ﬁa %EeeEl%ﬁﬂlq%cédl&ﬁp&leilehoﬁlf?a{tgﬁﬁ@a%ta(lﬁ nlgava tgnP sﬂ‘n@gtatﬁ P) woul d be

beneficial . ese conditions I nclude t are |n1te to, metabolic
syndr one, %N@Eﬁeme@ omege3 fattydicalb Bruss thayﬁﬁgrqaqse Ligle shodesteseidévetinalbde b aregl ucose

| nt ol erangs, ;3 Gl AbGH g&%’&&iﬂoﬁ'éd feRSHAL Bolifi@ S8 d! MU mPALLART S

suf fer fromglucose intol
30  pravastatin, simvastatin, fluvastatin, lovastatin, cholestyrine, colestipol or probucol.

[00164] In another aspect, compositions of the embodiments described herein may be

administered in combination with glucose-lowering compounds.
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[ 00105] The enbodi nents al so provide conpositions and nethods for

nmodul ating gromh 20(proliferation), and/or generation (neogenesis), and/or
prevent i onoabiiceBisodeat h (apoptosis) of insulin produci RgTAISAV1®@E326T i NQ
cells (Beta cells) through the rel ease of neural and hornonal signals
emanating fromthe gut in response to |lumnal chenpsensory stinulation. Gut
hor nones such as G.P-1, PYY, G.P-2 and gastrin have all been inplicated in
the process of beta cell preservation or beta cell mass expansion. In one

aspect, C*Pﬁﬁ%]e ”‘fﬁ’er Me&?ﬁ%b E”dés% 6fQHla£HIfa}ﬁ'e&’i‘8§es%aIE‘&£a”I‘8&‘§1|1taz°dn9§33| coupled to a

neural signal. hor nonal signal can occur fore, "after or at simlar
timef rarre§u1§cslytt111@s rreqglitinides, grgaatnlde[smlra@lucméasemﬁdmorﬁem’@ -1§|iglobiprrpvi de

conpositi . htl ONnsSel i tite
suppressi%ﬁggggﬂPgﬁ&gﬂgigﬁﬁﬁ%%g agé(ﬁmgﬁ?ggéﬁﬁg§E&gbﬂgggﬁ?gﬁgluIin, and/ or
CCK, woul didbetehmpldfus Ciynd 2) ahbledged dinghisdsi ons i ncl ude, but are not limted to,

obesit @ﬂ, ep eat i;n |red f qod. cr av reduce food
i nt ake or:f 6 S8 \%ethaﬁgecrea uco ealle\rf]cg\}\récludﬁt {argn(’)t 11m1§8§0 gl 1z1c(1) Stondl tions.

[ 00107] Flglyﬂohﬁdesp&’x@ﬂatﬂe@mtc.); mmmm tslmgi@tmmdnm@mpmglitabnd, lgmaépmge
condltlons i.n. whi ch ol.iferatjaon of S k from nodul ation
of, e.g. ﬂgﬂtazonw%r% BdReiig; sgrag lp%@vgiyga “Srﬁalffe% s megHidi%nme

Crohn' s dis ap@ndih®F L18C0TRLQY MhibRMEigtinfRARS:., Glh&Ph Gepalihiab,S, and ot her
conditi ons( %esul ti nfglgl n bowel amag?é i ncﬁeéd’l ng&%s?ggg%or%sgl s. METHODS OF
a6

TREATMENT 2£878%5¢ dfeqeli @ne@%%@ewt%oqym@ﬁﬁl%?rom@}navh@wﬁ@a@ Herpigtrees

descr'@edtﬂﬁ&ﬁhﬂd@&&%ﬁQﬁhﬁ@ﬂ@Q@ﬁ&ﬁ@&ﬁI@HQmHﬁBBQQ§sEQ&n&éﬁ%ﬁh@&:ﬁﬂd
preventing di sorders of glucose metabolismand their aSSOCIated condi tions.

[00109] F a@é@mp@tlor@m@fédﬁewmm uﬁeéﬂlécqmlma@wtbrb@ﬂ@éq& maguaaideral i an
subj ect s ctl e%e@@ﬁﬁﬁsplﬁhﬁ%ﬁi a g%teﬂ%%ﬁl &Jnﬁg ﬂ'c@pﬁh GRtan %h as Type |

D abetes or Type etes | secondary nonessent i al di abet es,
conpri si nghemrsemsiont reedptry hg@ldtdompg&m}re orovated holemast usoh e hdmmsenychy
receptor |igand as described herein. In accordance with the method of this
i nvention a synpton1of di abetes or the chance of devel oping a synptom of

di abeties, [8U6H a¥hat bxénmstet@lrseqneaualkybés lcolgab1n¢rt;qnenatyé1wdmm1stm¢)mrtvvo prdem a,

fatty liver disease, . ath |nop th foot ulceration
bnd vat o SRR F e N A AR SRR RGN s SRR PRk Hafe’ bt
reduced. ]:Befrﬁ)@a:ﬂseiy rElc@tdmgdirmld andoc oeﬁmmjﬁidttioﬁdﬂ&ciﬁ)moﬂgrdﬁdn@yy differehtnvent i on
are usef ul for ﬁﬁﬁiq% lapelloratlﬁg di seases .and s% tonsbaSSOC|ated
with hypergts® c riira (Y1 Alsp ESpeyZe e agprigty QF SRR Y Pevmi | e a

cluster ofadﬁh@fe&ec&ﬁidoﬁw@ﬁ@mn}a@&w mtreealeﬁsayenmmsﬁtoﬂ Iizaads thatGhayiadual
patient, it many cases onlﬁ qg@ &?ton1 y dom nate, due to individua
di ffer28ncé%*“iz‘%ﬁ“e%}‘h‘Prr?é‘i“%i%i?tl‘T‘l Y© ngey Iﬁﬁ‘ﬁfgi“& B‘QF%Ptloé‘y%I{eé\‘Féloaﬁrect ed by

insulin 2Qeesicat @N6&ity NPBMhb als6®isss o$b6h@lﬁ1ohé/per9| ycem a and insulin
resi stance are mmjor contributors to many di sease conditions, agent s t hat

addr ess t HMME8k efrearding wribe methedsurayideddiceit svhan eo-pdimpisieradoythat dspeint i on or

anel i or at i,@fo@br db'e&iyl%@(!ldc}ﬁg%&yan%/d%%@%ﬂ&e@fﬁ)‘eo%iﬂéﬁm%}’é&lﬁ[ﬁo&éh@& may be due
to, or exacerbated g ycem a and i1 nsulin resistance. ]6

Met abol i ¢ repppig hmédﬁsgm@y uBtcerforgulated %@ﬂmml%%erb@rrﬁﬁlwqwcb%mulﬁmewimg
abdom pal ;250 %ﬁ[ﬂh%fnylelﬁath)In n@) BERERHBY GRem M P RGpal ML RESREE, di abetes,

hypertenS|on
formulations; or (3) by any other combination therapy regimen known in the art. When

delivered in alternation therapy, the methods provided may comprise administering or
delivering the active ingredients sequentially, e.g., in separate solution, emulsion,
suspension, tablets, pills or capsules, or by different injections in separate syringes. In

30 general, during alternation therapy, an effective dosage of each active ingredient is
administered sequentially, i.e., serially, whereas in simultaneous therapy, effective dosages
of two or more active ingredients are administered together. Various sequences of

intermittent combination therapy may also be used.
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These abnormalities are known to be associated with an increased risk of
vascul ar events. [00112] In addition to the netabolic disorders related to
i nsulin rweistiarssBoi ndi cat ed above, di sease synptons se®omamey10063257

hyper gl ycem a al so occur in patients with NIDDM These incl ude nephropat hy,
peri pheral neuropathy, retinopathy, mcrovascul ar di sease, 30 ulceration
of the extremties, and consequences of nonenzymatic gl ycosyl ation of
proteins, e.g. damage to collagen and other connective tissues. Attenuation
of hyper glyggg] ayy c%ﬂaiﬁ%ﬁlbs&lﬁleﬁ@tc%mgssn@&é%rov@dae hSEH R 06 REa LIPS er _
consequences of diabetes. Because ositions and thods of the invention
hel p to redugercniyargleploalit aids ar @h@[bem@besny heyntsasush as &F ey oexapiévent i on
and anel i | Gegti f 13]
Hlevated T gigaa) sEAIRCEPUAREIRL! RNAR, EpRHRFHAKGETLR gt S

subst ant i agorfistgetdindim anfl exémdinpngpmbtatGImendtﬁidP agoals&namyﬂpmntlanwhn hglistsact or f or
at her oscl e qQcar, arcti e

composrt i anerh s ABoRghe” Bt fio 1B G A ery MY e e i eer  des and
free fatt yhaoisdssoryretyppe fikanol odmpbmcpﬁtprcezmceﬂ heﬂelgnmees 1h51emrdc&mbmapam witht s of t en
al so have el ﬁvate bI 0od chal e? {Eg‘ Ileve q al so i.ncr e the risk
of cardi oV88¢UI*AP"Y e "CHSH st éraP a’fyoax}%’r“ﬁlr‘i‘éo%sr UG SERFER 18% CoA
reduct ase pieﬁhﬁllélgﬂé a{d&el(a{eﬂhﬁlhbmdé Iﬁ&@rtebﬁhr@dﬁde@lc&iélﬁﬁ@dsog}@rebémﬁﬂigamﬂ demi fC )
patlents In aadition fo enosensory 1l0receptor |i.gan corrp05|t|ons of the
i nvention COlaa?S.ltmamoyldP%ﬁ%Pla3%8& imcq @%pwﬁiqpﬂae%m Tl

conmposiot i AMmeliéd0 Whditionnl S4pAs aasHidtadr thihRGEd d&ﬁ bOfdehtiedrepghidtih@Rodss af f ect ed
by fatty |iver disease, also known as nonal coholic steatohepatitis (NASH);

NASH i s ofiessHbedyodSaPadNei’sH ’ dBewhic isipepronraipd by isferepcp hereia: 4n Biitheisi s, t he

presence @ﬁsta%éap&ﬁh@séagorp '%éc%tbﬁcl ah&i@&nﬁwsﬁﬂan@ﬁre@hm&&f@ incleali1gdinsposes the
liver to chronic inflamation (detected in biopsy sanples as infiltration

of i nf | amiersivity pedirersgeesyctivapase pf lepti. lcetriagosissiPBRFticsand ci rrhosis.
Fatty [i V‘T?Ql%]s eﬁﬁ@lnbﬁal QRN YoellE ﬁqlts@ﬁil tf?é’m@ﬂﬂ&?sr Y@xﬁ&é&r{hé%fare% %ﬁ(@én‘?d serum

| evel s of '[1ver-specific enzynes such as the ransam nases and AST,
whi ch Ser vevegpnientiire elso oifmw@p@ndwn@thwﬁjqﬁthy,prea@ltmentl@sOﬁser Eﬁ’e@i@m}atl on of

Synpt ons :é'gén‘fﬁnélﬁ&‘é HA% Jrahy SshiRRdn B%ﬂ%n!bﬂnﬁl@%er{fﬁ‘%in%ﬁe %fbuﬁﬂﬁ Liver, though

20definit 'agnosi s of ten requires a ticlpa ted beneflt IS
a reducti mnnqnabalnt vapiramate) mnmnmdo thugmpliof, ataltte&mee}mtqasarmsaﬂdtqrhﬁgpu n

att enuat I hlg‘g thl(n%g anc? con{peot\{ g]lpt{g&ﬁlh(ta’re'ﬂr Olgtr SS' %p loss blngeS !:C_'?tt Ov}aocg

fibrosis an R f poi RS T e 'PoR’Wher ei n
| ower thaladdhctlldmhn(hm\tlﬁgsSn@ffbelaldﬁlllﬁlstﬂe(d:vvlthﬂie&bmpbshlﬂicmﬂgbmnbedtﬂ%enbdﬂy and

wherein obesit ener a i, NVO 5i.ncl udes Type
G abetds ot ehS iR A Bs st BIRGH r oGr GBSk b SRR MGGy bo
caused bly sﬁppie'SE hﬁﬁg‘ﬁ @fcgﬁta@tapmuearﬂtcmgraﬁ&@dﬁ@ﬁnclh@h@bmgﬁnﬁ@d Mﬁbatyan@éI ons.
Previ ously, abet es s re ati vel |st|n t di sease
entity, bt IBﬁ‘EﬁdéﬂP CHIRPLESY %%é @gé%ggi: héﬁd*f‘%% }frﬁﬁi‘e ¥s (and
its aSSOChﬁa&ﬂmﬁMﬁ@ﬁﬁéM&ﬁmmﬁu@@ﬂdmgg&ﬁ@ﬁﬂh@ah@@moften a mani festation 30 of
a rmuch broader underlying disorder i ncl udes the netabolic syndrone

as noted AWHVEL Anpuchgiponr gmecti the ehsmopsnyery recspiar Higandy make SEHETRIFEIX, and

i's a clsUSLRbmBhaGdH Hi@ARE the @bntEHl SRARBIN ot KrehBRAQITIbENGr cdtilg @HGIdEON T O
gl ucose intol erance, includes hyperinsulinaema, dyslipidaen a,

hyper t ensiopeendifions e ampayBésisedas Heytsd p combinntamithoreny, to e obPly GAIMUE nur i a.

weight include, but are not limited to, central nervous system agents that affect
neurotransmitters or neural ion channels, including antidepressants (bupropion),
noradrenalin reuptake inhibitors (GW320659), selective serotonin 2¢ receptor agonists,

30 selective SHT 2c receptor agonists, antiseizure agents (topiramate, zonisamide), some
dopamine antagonists, and cannabinoid-1 receptor antagonists (CB-1 receptor antagonists)
(rimonabant); leptin/insulin/central nervous system pathway agents, including leptin

analogues, leptin transport and/or leptin receptor promoters, ciliary neurotrophic factor
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[00117] Al so provided herein are conpositions and nmethods for treating
obesity, conprising admnistering to the subject at | east one chenbsensory
recept or wogandizasosdescri bed herein in an anount effectcrastaonsaat t he
condition. The agent can be adm nistered orally, and alternatively, other
routes of adm nistration that can be used in accordance with this invention
include rectally, and parenterally, by injection (e.g., by intralum nal
intestinal injection). [00118] Both human and non- human manmal i an subj ects
can be tr 1 i i In
enbodi mn?‘gg&ﬁ%%%géeﬂtﬂ@%g%g wélnﬁﬁ‘ﬁég\?’ue%&g@g%%po%?’h 0 s}blgérlll%{grcrg@ﬁods for
prevent i ngndwocameamd arophdiagives regulated %ianmrdéproemg@ ,oAlplaubickaecytlanal s, in
particul ar, i h f vi ng, or
DR o i AR A 0 A RS IS RS o, 2LRRSEE SE B 1, o
fromthe grrsoluprnetahdlsst/alcngltpfwhlqhsndlmde pdﬁpemdremne phoaﬂzietae@l]ammmwws (1 DDM or
Eggg : | di %Qeo'g(esgl}l? pro%‘(era{%or ac 1va"flefcf raceg?o? e%?nzﬂlaﬁ reqceg%clor C?n agorastggs{é It- acl‘{lnél |NI| ,I[DEI;A hg.{/e
been desc rbrdmﬂbnpmd: (eugoietu)d eymamstatia lagonmt (oburefautie)dartdcn,dmomanmmml ucose

tol erance (| GI): urity-o s t di. r echauni sm
(insulin r( %%%?rrpr?'hi’ éﬂdc%[?tnb ‘F&ﬁﬁ“@ﬁ é)fé%g roﬁ’lte%ﬁ%@m%l@@ é‘ér y to a
pancr eat i agdits ﬁﬁﬁﬂntgrthcfsblE}gefnyreasélca&leéy@tbkﬁh&ﬁ&ﬁl/@t @Y PYYac@eneNPy syndr one

(e.g., Prader- WII| ndr one ancreatitis; diabetes 20s r

endocr i nopsiffiyedd é’cﬁcl\; 5 t“éi?)aseagﬁwaﬁ‘& drepRdesl A Xﬁ%‘%gﬁﬁ?ﬁi 5@% [00119]
Di abetioc slipRp ﬁxgil§e@|a@sreqprm1ﬁ[mrg‘)oxndtﬂli(gatuaﬂ@ect&smrélm@c@@fypmal ans and

nmet hods prOV|ded by the invention can be_ easily recognized t he

physi ci an 2maHe e UeHaraingf e rregnphat may incropgegtyting @k@llagﬁdéerwogve Prpai r ed
gl ucose t al@maNGRs/a@nkE A83du ﬁrﬁﬂor@t@ﬁmﬂhﬁmgﬁes alhyrbld SQPRr bl ANCSRior

ket oaci dosi s associated wth trauma or ill ness. perg ycem a or high 25
bl ood sugatore diverseagenistingndipgymglanigisorgenieating heinyanc appgeisto Phyjpiines e

cireul at e%nélﬁgn&p%@n&@ﬂ ol STy L SinloRoRCHGH Al om0 6l higSR | evel of
10+ nmol / L t rrp ons and ects may not start to Becone noticeabl e
until Usat enalpgnebe @hzdmerpl@ﬁromr@@wlfﬂmIamagoantsm_T)wﬁlpawt@hltBshWaWStﬁrmd

abnor mal | I r d

ol il ar Sepbilelys? ibed o5 AN B Bt sORE R SALEARA B RES nown
as the gl ucidsentB8ist(odreéle@nesd vt carwxmlialmldae dlha:guomsmdarb)as/anﬂamis recogni zed
criteria (Amer] Di, abet es CI at. S Cl

I nsul i n- D(ea‘;%“é“r? (i ({r?d“%“‘i"j“n‘tﬁég‘i o) ir@é’éherﬁnsérro%“ceé%“ I%S “hlb“ ‘soci at i on,
Physi ci an (ATBMzdemipdaetNmmek rs¢H asmeﬂ&pﬁlpﬂﬁﬁl’nméTqﬂm sym])atlﬁbrmbeﬁesdrerfb%@) The

t | d f h t iti f
par i ol aregitosPEa i B PG T ARG PR BRRE PG By a skl 11 6d

cl i ni ci andiethylpré$ic@ni ¢ Ki dney Di sease, Diabetic Nephropat hy, Macul ar

Degener ati on_and abet es- ci at.ed Condi t| ositions
and et hO(ﬁ@Ola?]o P%HC%@DEP% lﬁﬁvﬂ%ﬁéomga@a FPPIR ‘Ht(o ﬁ@ﬁ?fsw %I‘H%Pﬁ

di seases. (epcabai aulitlopie p a?ﬁépuq@(mmpm g@@ﬁﬁ@eléafsmglpelﬁmecnelﬁtdmam Bl sease and
ki dney failure, .accounting ent o ew cases. Even when

il et o6 leutigtinaidnan e S-S bt RO D O AT 1B iy s dhace: and

ki dney,sf aidiNire 14PN -5 PROIS- 1W8113; 581%@@1%@%}@@47]?981%@%‘51’# PR DM c ki dney
di sease that is severe enough to progress ki dney failure. Nearly 24

m | 1ion péepisetic2Bhec-1MPt €dodt APES3S ali?éaféﬁl%é]ﬂlé%em@n@Pn?@Qﬁ%/ 81@4@4000
peopl e areg. i3'6\7” WE%Eb Tkl71d'3ﬁ%ylf é%{rbﬁér ?ep?l%e 4 [@%‘6 §nt19f<1'ﬁgl %R@ég%ﬁ recHBt bl ood

pressure, or hypertension, 1s” a factor in evel opient of ki dney
probl ens iagopdn FIYY 3w 6; @@le@é@éstag{ltwﬁll‘]’ 3ARClvdth (AvdantnPlesrme We)gl onmer ul ar

mesangi al ik Ut isis a
common. 11 51 R As iR ok e b8 B B R M R TP S s
Sever a0 | iGkd3-503; tlpwoid ecreptor etk mnemm 3 E@kth@qﬁmbmsu, 6PKi-A ag@mshs chronic
e o SRRER LA bR O B AR RS R OSSR
degradat i SACDP 2RERTES Bnen s and 5 Ps™ W de accepted thas et

degradat i maumpbpghmmhugmmmdne@lnﬁﬁmnud:rmfanm@lhdrmoneswmchrahtegbrﬁsys,auapl asm nogen

i 1 on, PRARIEEHE ot onkyet Fupntef bid bt s RRE I o gen

acti vat or
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(PA) activity, decreased plasmn activity, or increased |evels of PA
inhibitor 1 (PAI-1; the major PAinhibitor), in glonmeruli obtained from

ani mal s wvohoexparsonent al |y i nduced gl onerul ar i njuri es PKmasR0m053263ult in
mesangi al matrix accunul ation (Baricos, et al., "Extracellular Mtrix
Degradati on by Cultured Mesangial Cells: Mediators and Mdul at ors” 25(2003)
Exp. Biol. Med. 228:1018-1022). [00122] Macul ar degeneration (AVD) is the

| oss of photoreceptors in the portion of the central retina, terned the
macul a, T aR0MRHOICHS Rl G ACHChY rliibOBon RRARORT kbR Qlotihfie drgeul a i s
associ at ed ngth abnor man %eposf% |eonreo%p?ex?’?rgce 1 1mat rsl )?lclorrponents and
ot her debmPsinhihitarkiareeertiragaeistyddWedf0t; MQpern@mmmlbem -gmdignergigirgdaption;um and t he
vascul ar i Sc Drusen is
observed %Q@%&gg?eulﬁc%; %nﬁ??@%sq{éé(@rﬁne ’b‘;lt ?(?)fr?a bI\?(S5 gﬁggp %&3 ave macul as
free of drusgmisty&EDIIAREeH anm}ost@e)lsabtmdlahantagmntstseneru&mﬁptale Yerecgphery. The
presence of. soft ] cula,..in t f | oss of

macul a(r% Vi BRIt g@iﬁgfgﬁwepﬁ Y ml?lbltor§ A?ﬁlf%%l\}%% 9 % %@iﬁ Chor oi dal
neovascul arrataibahuegm/[((i@l‘d‘ga)nmxppsmmnbsyanoefmlB 1n1nb1tm£;lﬂ}m39degﬁl’@eplﬂidedfﬁ in
addition to other ocul ar.disorders and i ssociated with proliferation of
chor of dal "SREUTRrogE ST H B Bl oS SRE Rkl B £ %, and

f or mat i on agénids; NPMS@P&QIZ,IBa{Tm&bé@tdr AgdnisraiEbopERide RStreddplor pitggvaRts
epitheliu cell proljf roductlon of ngi ogeni ¢ factors appears
to effect P:hr‘?BTY dir%‘ﬁnalﬁﬁsgv‘gégg hﬁﬁ% OBHtS neyEPPsde %%a%&gg]&lSttsetl nopat hy (DR

I s an @cul@BdnzihigRb R hichbeticday sk Qpsist MAHRh@hRS0HHE Atyl-lbAkedibRgasef
capillary basenent nmenbranes and |ack of contact between pericytes and

endot hel i athiRitory; R-00; H@BE aordvipters NOX-Bbspepffdepey Pt digephértakes | eakage

of the capidduRfd€paRidtit BRAS idhfbiBfseakdom’7afp i hatableQd M@ltlll%talgé‘lﬁgtk .er.
a)[00125] Prol i ferative vitreoretinopathy is associated with cellular

prol i f er atiYof3P0:bembedinBREA azanishy shrelen sssaopistie Chiaptaenitth éte?/rlot’lr@%s
menbranes g ﬂm%@ &oﬁﬁla@‘r&r 1AG8Rardhe LG RRE! PBAR ﬂ%‘ﬁtaléﬂﬁégs g@c 3 1BRhS eI ium

cell proliferation and migration is combn with ar ‘di sor The
menbr aies sa@m@ lipase anhapitors; fattylarkl dnmtingwotgintd isibers ribipkrtege @%W@’@.‘{eﬁ,

extracel | e byhe nd 1V and

T by amect Prtlin ERSAHGSIRATCAS BrBHS. AR HCPUABAN: PEERs bx dhhmadlthd) anC,

t he emodlmnrscode@maﬁﬂwd)rmemeennmgomsts bblaqusgaSEe[deldnet'aetrﬁﬁmﬁlSZ Gr2d29Mm

conbi nati gn .0n nor e. t her eut reat ne own in the
art. For %x%#p%& im (‘)lF1 O{m%a%ccme g &89 Slfytﬁg eu ICS (%a%aﬁencyg%rr%%lﬁnas of the
present i mlmotzerpﬁ}nﬂﬂ{) bé (Gehifitn IDSt-@Iried; ]PTPchanmbn@rt amoindigbetib pefftoe exanpl e, ACE

i nhi bitors receptor. b ckers _( S) O t her
convertti or‘igﬂiIJ % %%3%%%%“%&96 %?hg exb‘io%gslﬁ%ﬁﬁén@% f)Cbe5| ty and
Eati ng D sawegter ﬁnag[oﬂi@rl,ZGMA@n/GMDpz svmmmaé@bpbpaﬂm@ﬁm@@ﬁmu ons and

nmet hods that, can.be 1%sed prevenﬁ or treat ObeSIﬁty%ﬁ ntral obesity,

char act er *2E0EW§ PEIDHPTGH Wéﬂteé? CRUR i TRECPRE pepISfSsn RBBTiSht risk for

et abol i ¢ (SdBEaRR); alvebRDO} dden mstfo@tﬁrawu@ﬁepdmsfrm&mht@mﬂ&amﬂ s a
conbi nati on of ne ical di sorders whi ch often jncludes di abetes nellitus

type 2, hicgiepraing hpmees i W-SHRYH B odR %ﬁ%‘ﬁ%é‘@’é@éﬂe H3gdpeopisty) ofplani de
| evel s)5( Gy mSM148Q0 703 106N LT 02 Becr3onaGr /e A s 581%(2@ ﬁ0g§%5 600) .

Obesity and ot her eati ng di sorders are described in, e. Pat. App.
Pub. No. gd2UG6nrodeptideorrireenter HEomFt %ﬂ@ﬂéﬂsamlmbeweth@wn@\b‘ishlnso

Preventi o @deﬁ%gmggﬁangﬁéf &Xd@ﬂ&sﬁﬁﬂﬁa@nﬂs@ﬂ{hﬁﬁ{o& ne nﬁ%é&.ﬁ‘]n dex i s

"Obesity" i1s ‘general as a state wherein the body
over 30, Bfultanmgymstubﬁ}t%é@drenmptgmg@glﬂsmﬁs&enmpmuqs Gdidyillyngsso.); 88 of | ess

than 30, wap, Beeg 95d ‘é‘ﬁo% §r§ 8ni%tg§blfi€0%‘3?’MP-‘@@&PBraPiEls&iﬁﬁ%{iﬁ{%{ics?Bgé{ swel ght

gal n can be consi ere ese or
30  adrenoceptor agomsts NPY 1 antagonists; .beta.-3 agonists; obesity therapeutics (7TM

Pharma); 11beta-hydroxysteroid dehydrogenase (HSD)1 inhibitors; QRX-431; E-6776; RI-
450; melanocortin-4 antagonists; melanocortin 4 receptor agonists; obesity therapeutics

(CuraGen); leptin mimetics; A-74498; second-generation leptin; NBI-103; CL-314698; CP-
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overwei ght. For exanple, subjects with a BM of |ess than 30 and 25 and
above or below 25 are al so included anong the subjects of the invention.
Mor bi d obweizoy/B3ypncal |y refers to a state wherein the BREI/US2014053257
greater. In enbodi ments, the subject may be suffering fromor be
susceptible to a condition associated with eating such as binge eating or
food 5cravings. [00129] A "subject' may include any mammal, including
humans. A "subject” may al so include other marmal s kept as pets or

l'ivestock (&4. bet&iﬁ?géﬁen&@ﬁén a§891"st§el§MI R9Y6 ((§hEsA, BMsgﬁzs%O@PSQ@stbl ects

who may benefit fromt hods provi ded herein” may be overwei

obese; howevEO17q; mwtlmyg@@d%éoWéarﬁB -BejS8ch ¥- 3Mﬂ4n€§iDb"éldeL175135|00m t he
nmet hods 1 y have an
cating di SopdaihoftPhdh M- RBLIG Rl (ARSLE P Ao Y 20 G0
cravi ngs. mhpé%mnvxﬁonahambbéﬁ@he&s‘/@am tLhet2iet; lQS))elsblmaawnedh/tBthé3,ei n may be
desi rouys r.ef erences. di sorder
or con |t%f)¥1rﬁlggf %%éd%%bl ?Dc}pltﬂ?'?éjsroetelg ot egﬂlélcngatl%%ﬁsorgers ‘%l?agolli ﬁ: ’dl sorders
i ncl ude diNbHE0®GI- ms’@lmkjve 499896rm9620rv&m1bgs:|ob@sy seeapg €lytaipdnics SA);

15dysl i pi 1 ject n i sorders
canybe Pogﬁg\%siﬁﬁg&aﬁtﬁ?@ a0 Sa&@l %/799%Adéiﬁg%déggé%gd&ggﬁgﬂﬁﬁﬂer) as
Wﬁl | as i ]L@B%ﬁt?%era%)hﬁtgog (@éhzyﬁéple@g@Fmﬂﬁatoﬂ@{mmlmbtﬂﬁf(b‘tzém(yeth@apy t h](c)se over
the age o 5). By. " net .C.rate" | unt of energy
| i ber at edﬂg%ﬁ%?‘?ﬂéﬂ é PJ &9‘#’1{’2‘1@ ﬁdﬁéégﬁéfoggbﬂ) 35@2 ?3()[%“ ISR 3pe

esti mafed ohys; f goxb260N BRIPIFo6DM, NmeragugdrﬁétﬁaseQ7@SR2®heat or oxygen used in
nmet abol i c processes It is eneraIIy desirabl e to have a hi gher netabolic

rate when &%ﬂ%ﬂ%léutfaan%§@ldﬁéﬁe@mﬂvea:ebesgxﬁﬁﬁpéutwa%raﬁ%\ﬁqu RIRP hi gh

met abol i ¢ gt é’oe@%ﬂh%p@%@(ﬁéﬁn@?ﬁﬁﬁﬁcé@éa@s EB?VLQW 26@n3; by BndRIRSal ori es)
to performan activity than erson with ‘ow metabolic rate for that

activity. qWodaEpnixs; éeb“ﬂérp WMLl T ks §'L-116243; BB OUR-HISs" refers to
nuscl e angyBPNSy¢. kHAsHs: ARLOPEY FK%%?QP@@ZW%&% 'A%ﬁﬁ@rAiM i UdAEI@ﬂ(@Of at free

mass. Lean body nass contains a sna ercent'age of (roughly 3% within

t he celt rabmn@pb%mst’&Sstgéﬁﬁ’( Br-3300; ARN!- é-ﬁl gere desepebyy (A?WS/KMMObeRdones and

i nt er nal S n asMHr ' r | Met hods of

mmacur ng T s aet AR ReodRRR: alplRORL0SE 4910 rudya SR 2l ss:

under wat efTAkebGhiMR) - 1243, obissp Hhacpemics (Mb@bchﬁr%@ﬁ’@phzl\/klﬁaﬁzwﬂa? ener gy

X-ray absaqy )-. Scans enbodi nment

fat nmass a%n Iogg‘&in}éslégi éag[)eﬁg PGP %@3% Wa(%r ﬁera%eﬁl lcsg(RP aﬁBTSZ] By
"fat dist mhlanapemins ABY B‘iﬂaBﬁBB,’rﬂR Il ¢ciat j A7, O’fZl\fIat40 C{HBD§|15§§AI RFtl061;body. Such

dopor &0 [ 6BIafoos) BeTbt ekt el BREY RIRF eiea O o FFOFRREL [ st

Eel ow t he agdKbetes:hﬁdldsgyacEVTh ?2&2 QWD%BSBSQfS}Sﬂm;tgaaﬁﬁuﬁtagomﬁstsl ﬂetﬁol&mgBeCt can

e neasured usin t hod avail a e nmeasurenent of supcut aneous
fat. Met hGH@g‘H’FSthﬁ%E&%‘}freﬁm%Bl@ﬁtnéﬂlegﬁgylpé‘fpl% Bh9nAHGHaFIAC: (DRRZP ?tf‘mmFor

exanpl e, tah@aﬁtrﬁ@@csren%de |rﬁbt1tdrr§m Rab-9d¥a; A 6L D38, B86.935[PB884F5:By "vi scer al

fat" is meant the de g osit of fat as intra-abdoni nal adlpose tissue.

Vi sceral Paty34Urttod PEﬁtaéPkIB"r a5 atian¢ AR The et abol i zed by the liver to
producg blqagschgl s%ﬁk%ﬁ@bdm\[h@ Q%ﬁ@burfd@ffor%@@n%&ﬁm@ﬁ&@&iﬂﬁ& afmtkdRodyncr eased
ri sks of conditions such as pogé ?;Stl c ovary syndronme, netabolic %%{ndrome
and car di éwspleuligand gpreaiios prqald 3sFingyclndssimgiabart. aibugeinggetistatsP F¥ant

i pi d depggiy gnaw td?érgbfag@ 1300y &ﬁsttue At FfenfAtint ORGS0 dhabaC RShLiLHL € the

| ean body nass el et a musc heart, 11 ver, pancré dneys,

bl ood vesglesing ran&n@ﬂlalelpiwnt@rml@pﬁ%n f%)tmgtmha@enmrg) denfleainel at i on of Iipids
out si de cly e . Ss can
be expr essgﬁ%ggajade%gbrc ?llﬁgé {enﬁgskh aI('%?Bgot a‘?‘ﬂ%}é@“%&“w{‘%&égﬁei ts, the
fat nmes itls m@dungb@hdlfynfhtramleahydrd%ormit (30eag befbisthadvehipg steall, Gl at I east

15% at 15{b1e1 a?tmggé)200r aWeln I%ﬁtg etza?o/ \ﬁgfﬁrthhﬁntern LMSCFIQ{ f343t lﬁgt ment. In one
aspect, t Re"SY ]t an nmass I's no ett eased over he course of a

treat nent .[00174] In some embodiments, a chemosensory receptor ligand composition provided

herein is used as an adjunctive therapy to a bariatric surgical procedure. Bariatric surgery is
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[00137] I n another aspect, the subject's | ean nass is maintained or

i ncreased over the course of a treatnent. In another aspect, the subject is
on a reduweaotiai3srsve di et or restricted diet. By "reducedTamsbawioss2diet” is
meant that the subject is ingesting fewer calories per day 20t han conpared
to the same subject's normal diet. In one instance, the subject is

consum ng at |east 50 fewer calories per day. In other instances, the

subj ect is consum ng at |east 100, 150 200, 250, 300, 400, 500, 600, 700,
_8001 900, a#@&gdlfr@%rw Yg’ﬂ fb%é &l rf&tes %%odiﬁ&ti%%t}ﬂﬂpgg'trgﬁ%ﬁnal {r&@ aﬁﬁat hod

i nvol ves the netabolismof visceral fat or ectopic fat or both at a rate of
at | east atsdugles S%h prGGurcesEH/EaspinkandBy, sl@oogasugdom G1Hepass proeetuey (cighan f or

25subcut a - C . Ao wvqrabl e fat

ai st but 1o oy iec) BcBR BRRCtoop RS G pl BB AL DD D B
rati o of duabkdtssteglstyf atdotumivdl sleeveabilibpncreatet dypdrgor, atd thotikbolntrertdim one
aspect 5 tri]estarfrlicaésha(l) gleirll%\s(cgllsg esreczfa:‘ntoi lri]Calil asn% oisﬂioln?aar}l'u%%tcilye tQHESZfiC t];a%r inexﬁnrrpI €, as
a result OFAR™ her€ase T "k el & Cef? SO HWORE emsh imanfl,g‘t e anount
of subcut aaednumstades,iache@oisaedy redepaordighpdaimpoyitiai isladmattivaboGl bgfss | n ot her
enbodi nent s /ﬁhe 3‘9 %g&unt of subcut aneous fatt ils rdaduced .bﬁ/. at | east about
10% 15% PESEAUSs0h YHERCHIRISS OSSR EERY el QIRo8EP Bri or to

admi ni st r alijuddtivefo decv’b @AMSEDHBOr Th de@Bi@ RINBOJihlefE heMORASI F@Eptof 1RAAB8] The
met hods descri bed herej.n can be used to reduce the anount. of visceral fat
in a subj &EPPOUPAH A0 P"ﬂl‘é‘%“&ﬁ%@?@%@ Rpfiatcig syfieeny 4t @ f%‘mﬁté{fﬂé’élar%hea subj ect by
at | eagt ab@dific pecdufe. h B&tail HHoANEDS, 2 thghovdrB68rédeploligdnd compisard i n a
subj ect by at |east about 10% 15% 20% 25% 30% 40% or. 50% conpared to
the subj e@t 2hpdigrctivothefapy 1ibetiptee PyBey s aminghisd aRdhsbaipEicdptcsture-i Gand
conposi ti QBraiVI@RS R wHealus&BR BEndiRA MDY, hOIQUG RMIRRBE, avai | abl e to
determ ne the anobunt of visceral fat in a subject. Such nmethods include,
for exanplchemespiier Tedptar Hgpgreapngsityn megbrsadptedTs seedethvitlyreaprst wre Ot her
met hods f gt Hopdltd FoV bSERI@hmb s Ha&hd8SEhiPeleci @it PRl BsitibD U S
Pat. Nos. 6,864,415, 6,850, 797, and 6,487, 445. 10[ 00139]" I n one enbodi nent,
a met hidd fadmingteredkastanadunétehcsrnyena baridtanpro¢edarstnagyi by réduccdby enschalfioig t he
amount of 66k 0RGal Al ol Brdticd WPl GilidiBBEQYGgPd, wherein the method
conprises admnistering, to a"subject  In need thereof, a chenpbsensory
receptor I[0QJasd Compiostianitharamfdarbt expdoited, for exaepte, movetvldtiag merabelic ect opi ¢

fat or to reduce tl{ue am)untb faf ectopic,fat.in the subéect t i s, understood
(ortr tabg

.
that a trSathEnt CERRAUE T ORHT SOUQPICiald iR iR YHRLES, “EPlse Py athent
15r egi men disprdes, dedreirochichesensdyy etptoviggand cq@apds DidnOfrotitledeherdimcarte i nst ance,

the ampunt .of. ectopj.c fat. is reduced in . a subj.ect by at | east apout 5%
conpardd £65HED IS8 spBhinadiu Bl T FxerBhiR 4 RHEE terbkeRounEuERE o

ect opi ¢ f atodukatifi€ Priedding)or bating dBbetad) obddsitil, Mperlifitiomid Other&oflros30dAN Y  OF
50% Alternativelg, t he amount of ectqpic fat is proportionally reduced 5%
10% 15% BRyoFssPoebye relefof SYARYE™S GOPIEEUEISFBYSISGE8% 90% or 100% i n

conpari son to 20subcutaneous fat in a subject. Ectopic fat can be neasured
in a subject using any nethod avail able for nmeasuring ectopic fat. [00140]
| n anot heEOBRHIONAeNt | met hods for altering anthroponetric parameters,

e. 9., 4ai 360196F CHIhRIBDEEor it Borfhdstoll £loG1EEher&R ShoRik Hosd QuidlbIP £&r3kd10 are
provi ded. Wai st circunference is a neasure of abdom nal obesity. In one

enbodi mentor reqist dbsrisisEaiony ad yemingstaBomdlugl the peftepisabieront can dgmpect are
provi ded, yphiehe blnlghenEES AT CRIRRb G ATLAbEHEr AN Brmiifidhs SHPI ect Tn need
thereof, a chenpbsensory receptor |igand conposition in an anount effective
t o reduce corvenigailshe prescatadinaumetripsage fornhand sebpeprepar¢dbyome oé i aetithedht , t he
wai st cir j e j . . In
other erbormianeh P bihalal 2Eh re ol CAIR NP HoRLr eiBRE AIUGGRI ' D o
| east Jboulic L%yc BYedidfowiBlhe &¥icr7okicl308Ytuedbreror % woerpay edgrédoentshe subj ect
prior to Lai stration of.a.chempsensory. .ligand receptor .ligand.

Cormosi &1 a8 byt fBr iy B SRE AR5 o dArss RESERIE b PEieer ence o
t he subj ectichis caedigs edchbig oatableaaath @beaiirtingla piletérmimilhenuetrdiddiacevt s, t he
wai st circunference of the subject is reduced by at |east about 2 cm 3 cm
4 cm 5cm or 6 cmconpared to the subject prior to admnistration of a
chenbsensory receptor |igand conmposition. [00141] In another enbodi nent,
met hods for reducing hip circunference of a subject are
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provi ded, wherein the nmethod conprises adm nistering, to a subject in need
thereof, a 5chenpsensory receptor |igand conposition provided herein in an
anount efWweabiwvis3tso reduce the hip circunference of thepsmhjseem/ 053287 one
enbodi ment, the hip circunference of the subject is reduced by at |east
about 1% In other enbodi nents, the waist circunference of the subject is
reduced by at |east about 2% 3% 4% 5% or 6% conpared to the subject
prior to adm nistration of a chenpsensory receptor |igand conposition. In
one enbodi; d by at
oast aboti L i RS SR ST RS, S AR SR R EEeb S IKERERS, 1t

subj ect i sop-edicoedliqwd; at ay st inatseautiqeid smulsBneme watesin-oi ligyiy emrllm@ncm

conpar ed t,i y receptor
i gand co OS?fIOﬂ bﬁ@&%ﬁ%?g%Pg%‘%ﬁ%b%ﬁ%%hgﬁégﬂ%g d@kﬁ?ﬁ&? gig{melght in a
nmor bi dl y @msbs maﬂq @‘cgelaby, as iweHtas 48t, eehulﬁcdl qagsutebelaslubi @iﬂtlhen&\eplgkttcuteo a |l evel
belom/that qf ng, m % f¥ q ese, administerin an ef f ecflve anount
of a Che m%%cens ryce Lor SO]f 1t ab ets 8an be mabdglb%/ compress1 nuorrt El,‘rn% E,Q tﬁlocng 1¥ he

subj ect's wmlcgbbr mhhtaba’dsi)r)f mrgreﬂedtscﬁ:mg)rasssmfabletstcarsbmelgalnéd Wyo bei ng bel ow
that of norbid obesit ude redu 3 or.i c ake i ncreasi ng physi cal
hen vty eGP sy R e Rl R re T G R SRR s b er v
oa any CO@b&vﬂﬁtoiﬁgﬁﬁulei optixaldy ﬁ@)&ldlwﬁ@ b%%ﬁgﬁgdﬁowdlc?heog&nas peﬁt i

adm ni stering the ment results in reduce oric intake, ic
further r é‘aﬂfge@r‘f i’“%ﬁ’(lﬁﬁ]ﬁm%ﬂ?) e ﬁlﬂﬁ}teé’feseWﬁlVﬁn flﬁtegra‘étr{ﬁédﬁ%‘ﬁ? met hods
are prvi @eﬁbhfgwcora&:dc&@ssnlgﬂmpo\bm d¥8S Sink&RYiuaBEMDox e tBy i DilB %Y ohavi ng a

BM of 40 or. less éﬁgdﬁlnlsterln a chenpsensory receptor | i gand.

conposi t i SHPricHingnsusReRAFVanitstingsgens Mldgdeblety can herrpade by Be e

subj ect’ s su@ib@thach e L FAAR] ofliR AReAH RBRpSnd E’iﬁﬁs‘?&@é witRn iRAUGLAY the risk
of developlng met abol i c di sorders are provided, where the method conprises
adni ni st edilpgnt.{Ihe tabdetseapjoptenally bheaipslen sersd and sapeotormylaiahed demposi tion in
an anmount affLGHWE ctoﬁtre;leq ug n%@ehw@etgfmngq)ém&@mmreﬁi Thi1&s Pdf O@ngdug%ese of a
subject. [00144] |1n anot her enbodi nent for control I'i ng

modi f yliSng peafndedgvﬂﬂiehamem s0ag0artepr gy irdesdle inghass ef the gitothesthan s conpri se
adm ni st erj t . e tor |igand
compos t 1 S BHAGE onou ARSI AEHRAbua Be SIRTBREARALE S E8PL 1

subj ect . Iaanﬂeraecnrb dte pushifit camulhecml chotaingbandctio Ingregichis mlgairmaturerngltler e

pr ovi ded, f\ﬁh Jush ashlactgs%t tr)ll(r?&iesrs { Ita?rc admdpor Tibfe In?s%’uch as talcso%J en%t fubl? need

t hereof, a Cherbosensory recep “oF T nposrtion in an anoent 'ef f ect to
control orsteenarebmbldpgenaelalstarbgmbgs Inheftsamplegtthe dcnvmtmpenmmm’emdhssoafed

chenosensory receptor nd, co red a s of the
G o’ Db Rk SRR RERRS e O b B R e
eating is g‘l:}halrsalﬁtae(ﬂltldrﬁétabﬂflzélré c@c’ﬂelaﬂ@d Diugae d:lr&s@fr@lbtevﬁat wnﬁlsmablel me (e.g.,

wi thin any r period), an unt of food that is definitely |arger
t han nost CB%%%?% IHH‘rfé)é? Ca%ﬁePtFFde uggnyPiuLpns sap P%HPGSfW]PFlh‘éanaOHHOIHHée

simlar Cichb@bidshanedsc, alsl pé’l}wﬁ IS8ASRAAE, dadfoliolade], pOREIPlenOM ol @88/NG duri ng
t he epi sode (e. a feelin at one cannot stop eating or control what or

how nuch &F?e%gleé}e? d?gcﬁuerﬁﬂlg‘tlwedmS%W%@rgmlwéve@etqr ﬁ‘t]“?nﬁ&"ﬂ%% a reduction
i n_thest r eAuaneyordfigiiniO8n 8a8hdded tCik e88eSr Drilg e dudtAbl AR idRhtifiaNGLo8at | Ng
epi sodes, the total anmount consumed during a binge 10eating episode,
difficul tVh@rﬁpt?reﬁldﬁqumCQIhlen%WQ%@f%flV%POB?m wed &ses ng epi sode, and any
conbi nat ?6\)156]6"F&%&w&?o%%@ﬁdﬁﬁnﬁﬁtl&? MO%O%IHOI%%%R’[&E(E BRUYSHEYS
duration, anount and resistance in the absence o henosensory receptor
| i gand Comﬁﬁﬁ, lazonges, Pastillex péle forinplatsd én emtyerdions manngy. pushisoperatjyonsonpri se a
reduct i O”CLIPcotngﬁlsE{h%%%q YerOieR IR d'ﬂa%s ERhSOARS e%xgd %985 per embodi ment,
a nmet hod ma Flse a reguction I'n the duration o I nge eating
epi sod®s. Uhgmymh &mmuhemosmbmdmnbﬂbnmammeKhhﬁvmuyh@mmpmbeeeemkmduct|on in
t he total amunt ﬁ%ng meaqu anwgmm%% eatlng epi sode. I n yet another
errbodlnentg net hiod npﬁlse ¢EFon in difficulty resisting the
onset of aoﬂmﬂ]ge}temwdwl@ mmmsmdetha{ ﬁaﬂldﬂ)n Sah@mglfedtehte paittigwisrlyofehiongke eati ng
i ncl ude ea |n4mlange agqg@ts of foog @% not 5|c II hungry, rapid
eating, hi*d7gPBFOTRBAMEE SATROTHS Se Y l}eéeéfr §8¢"about 20 how
much he or she is eating, eating until unconfortably fuII or any
conbi nati on thereof Many binge eaters are enotional eaters, i.e. their
bi nge eating is triggered by their enotional
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state (e.g., sone binge eaters eat when they are sad, sone eat when they
are happy, and sone eat when they are under stress). A | arge nunber of

bi nge eatwo0suf38®o from anxi ety di sorders, such as obse€3iUses10085287 Si ve
di sorder; inpulse control problens; or personality 25di sorders, such as
borderline personality disorder or depression. In one enbodi nent, the binge
eating is in response to stressed conditions. Other binge eaters are
substance abusers, such as drug abusers or al cohol abusers. Not everyone
who has a [ e eaters
dlagnosedcaﬁ?h(gﬁ?%ﬁggnp&§ fqg%ﬂgﬁgﬂiggM@Hgn&hﬁﬁmgﬁgat1%??§§X%%ﬂ§o at

par ti cul arthas¢ pagbloffortdnd adainistiahieh eah el BB fleeringsgentshoul d be adj ust ed
accordi ng e C xanmple, if
t he subjeé@ﬂglnggm%gﬁg%gh&ﬁ(ﬁs @?$R§ nﬁ&ﬁg aC%gnR%£&S¥ﬁ E%J%Jé%t shoul d be
adninisteﬂgduhnchﬁmmSQM$hﬂyrmebepﬂbrmhngkn@tdﬁﬂpasxh%omzagﬁomhshmhnIy

bef ore57 %1 sus ensmns dlS rs%ie powd or rantﬂbéf er%t[ﬂsmns %arlzinor sosfi cer eu esa chemosensory
recept or I|6 8 COMpOSPET on £ Ry “are "§UsCept fBr'e“t 0 bi nge

eating. | mympsh@tehemb mdmpsemms nttéteies tojoet ise csm ae preparsd arcenihr@ tochenosensory

receptor a 0|t| at | east about 5 mnute at | east about 15
el ke F IR T R B b N e Dt Sho fam Rl Wi Ol b e
about 1 h@bltlhposéﬂonls easdonabint oimhmwgelam@ble%&drﬂdmwswayefn@t llﬂlﬁﬁigt about 2
hours before the are susceptibl.e to bi n Seatin An ef fective anpunt of

a chenoseff&HM) erS Ceptity aaemj O‘Elbgrﬁﬁﬁgtﬁt‘io mg ASYH 24 QFBYUNEERIMSY ' an anount

ef f ectigve okder EUfrbviad pHapiiceMicall 16l SdhbhiRiGialSabligsitgatations. b nge eat. Therefore,
the effective anpbunt of a chenpsensory receptor |igand conposition wll

change dep®Hdzht Tehhgncantdn bgprteetingeiicnt Hteadm%te "t‘}’fh RhABraccyicait e to binge

eat. Furt Iﬁ@cre bR exéibicts MRh @RI sufalfleRk iR nhuRbREL Sl ﬁ’hés@%§c1§1@nt@@ﬁ1 poi nt
in the da{ an at another, the dosage can be 10adjusted accordingly to
provi de a bEoWesxemplseinatt dilprats; suehgs eniciyn sarianate; Hediwgp Bjrbenatcn lstose. | ower desi r e
to binge eg A5 QR i LanfRs 5;}%5 ay the

subj ect hgsh;;t1 gh%rteg)eg?ldﬁlgﬁpﬁosglahg% aelgt E%%tdodrlge&%é” B tSE@hag subject is
adm ni 1st eme@roeryttelhke ey lpy@ sodium crozeamaadiosn ey srshpergdginic gcach,dbm,cbmg)om tion at

subj oot 1 SRh A RSB EY A SRR oA RO RBhe ol AR WFERRALIRAL |

conposi ti dor euambleasagnadimutsteﬁram stw;riees:idat talloeahet tahlbtstsvtan lftéSumccmﬁd% goagdd I east

about 30 m nut es st oul nut es |.east abo our.
| east abou?’ kﬁo‘h%tﬁ’?hné i S% %rsiﬁlr%tlb aee Of&ﬂ% at Iore(:‘ltes1 dl mte%ratimhourags (r)lrme t hey

have a hi gt gesiintestinal thichapd tiathy I{r@ﬁdeflﬁﬂusﬂamediﬁmiohemrmr paitl, Faret hods f or

modi fyj ng food preferen n_a su ct. ar i t hods
compr e S e Gr gD gl nRpe e Feta bRbreSt Ee B RSt thsor
| i gand r etepboRypreBgRUsIbid, O tife adlayaummxciiil sﬁtfhfae@fhlyll@lltll@smﬂd:eﬂl)ﬂoﬁfoﬁﬁtate
preferences in the subj e(} The chenpbsenso receptor t eted b
conposi ti gH YEEHCA I ICHE e & ‘t‘st?Qp‘?HBTt%&:tmE“ afé%?/rfeotf ST\ o 8 EB’FeFeé’é d| ng

food. For hexaRplie capRuleOWRESn icQidti CORBroliShNYmicd MiSin it sohi@dSwagForr ecept or
can reduce the subject's desire for sweet foods. Therefore, in enbodi ment s,

the subj ectaneple, 66161113}@@11%%@%&0%%@1%08@#%@ ?rﬁep%ﬁ&ectowelﬁ%w%t $eat ment can
incl udg prakrieMe sivt Horai@ek nlifQdgith WA¥AYubi Qe for sﬁvh%‘ ?&th}f/l@l‘kgﬁfcols alty
foods, sour foods, and any conbination thereof [00148 he nodi fircations in
food pref oF BheibmCHug. thétamée@a@é@tlelaﬁ@p%afénpﬁetléwhce for such foods, a
decrease '6\)? %%HG& éh{botif?ﬁe%ethé’fshe?ﬁb%&s%qgé to@ﬂgﬁﬁ*&%é&%ﬁ% of a

pref erence of one t ype over anot her od Pype changes in frequency of
cravi ngs ﬁ)mV1®Oélalt§m afr@)mdst,uldcfgmt Figmddérmsriaghidegley ey ofgwggHinfigegixamplst ensi ty
O oo} M98 UG LROUSpen bl LG LulofR) SARLGSHAHLDGR (il SUCT

f oods, freque eat in response to cravings For such foo s, and any
conbi raat i @trstat;nh@r bq;n‘id foarms w@malwa mttrlemhccfmp@qcmncba,seéh,lgadetrmd fromt ensity, or
resistance 1n 5he sé}lbﬁe or u1 } Itnrsgn"%‘e as t the cth sensnoot he%rpt rrﬂo nds are a met hod
may conprige’ R rpe? arénce Por Shest’ f'osds, savory f oods,
hi gh fat fnnadm;zecs(alatsytarfopmisl,es mahler 11<iui)d)ﬂ>$m anetraimyin oy, ﬂmtchmsbﬂmer}eof
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[00149] In one enbodi nent, a nethod may conprise reducing a subject's
frequency of cravings for sweet foods, savory foods, high fat foods, salty
f oods, sowo 2boodsisoand any 5 conbi nation thereof |n anotherusenbosizaent, a
met hod may conprise reducing a subject's duration of cravings for sweet
foods savory foods, high fat foods, salty foods, sour foods, and any

conbi nation thereof, etc. In yet another enbodi nent, a nethod may conpri se
reducing a subject's intensity of cravings for sweet foods, savory foods,

hi gh fat 1 8L e EQRGIS o QU (Ao ANV FTRARLI @R ther eof Tn yet
anot her en%%%?ﬂé%t aene%% a may %Ocog%¥?se ﬁedu%lng a s&bject s difficulty
in resist |Chgn®pwryrfg@epfq5ﬂlgmelte CD@)t@dj‘s),m@hﬁmieyvemt@dhe inpgsige dhdrcolpvods, salty
f oods, ! odi nent, a
nethod nay&nggg é%ggsﬁg¥3§&quQﬁ%g§?p&g #@9%@%%n%ﬁ%mﬁ£§ﬁ£%ﬁpﬁﬁ?esponse to
cravi ngs fwoth esvipetits foGhik, fosiavmayufﬁﬁmdsf adquicgly shigenfigodSychsadipigntf eoeds, sour

f oods, and aelydl%aganti?or %gamg[c]e soglum caliPo){ynflet@)avceetll%lFo nJaly(ljceHElose a met hOd may

conprlse rEHUC s Irnta avory f oods, high

f at foodshy&akﬁyqﬁmﬁdhﬂcﬂbexﬁ@ﬂd&;ﬂgmdeﬂn%wmgmbymakhmﬂghmemgmhmireatnent

of Bowel 00 5 The c i 0 and thods Vi herei n can
be oed { RUBHE ot @atmekina SotRoRt s e ST TSR THRE SR S

i n]E Iest i nalex:immeteblltﬂﬁn (o2 ggld,enﬁff&i Ibrﬁmwedf Sﬁeﬁ(l@n—m @;gde wivh fa&tzﬁmd@‘lﬁ(ﬁrerl tis,

I N anmat or owe sn one | schem_C owe an C t her apeu cC Injury to
t he int este?‘%’é@e P‘éﬁ%"r Fthy %?te%%cﬂr 8?}@6‘?5&?1@}@091%?%%@&&%01’ eets wih EPPgsyrrptoms

causedoby chdlh @Sihafi@hlcSRKE ol bRitapld hdptaYdaPh PlFe- b;fyébtul@tﬂ dridbiedaabh € di arrhea,
dehydration, mal absorption of macronutrients, ght 1 oss, nal absorption of

vitan ns &Fduet sEEhdenemsileavmgri! prhisrped frew fat@mmdé apd 2 Reroiahsueb 25| ow

gastric emBi¥kRehyldnBGEBRS §ndnBbIESL IR BIndbA@RS prodlci®oramdichfbiifd figgham
f eedi ng-induced gastric acid secretion. Patients with jejunostony of ten

have i npaiPpidl gsies desivpditipradasy agdpam hexiplgnBwdsidesa fef cxarniale pofethylens
absor pt i oRe A Bl RidaRl ’rﬁ’é‘aqfaéa uSslutors Br faén§fah§cawais§ chfhiRASboyhas been

shown to inprove Intestinal sorptlon energy and i1 ntestinal wet weight
absor pitSi omreaerveieics, farexpmple gtigl, ga@mrq'pzzl iBlehptypinrgatefons of indes calwfinki qui ds.  See

ynar one. *E5 PG e R g ShA £F PGS By s nly AR SERRTL e 1o

stinulatesmmhashnmamn@m@mhanmnadwmumameﬂ@wnmga@ﬂMMmgdgaE$mm@ysecret|on and

gastric ng&%L%}Mangurrln et al., 2001, "d ucagon-like peptide 2: a
nutrient-res ve'gut growh factor," Journal of Nutrition 131 (3): 709.

Modul at i omO(nBS]GLBﬂQ swspmsems o Hetfbmugahedlhsumniiin'g ﬂmraafﬁ\iedﬂgredwﬁt(wm a
conposj ti e treatnent of ﬁ qrt bowel

ons %iscleed h gg ﬁ F L e forl_ >
syndr oife RSP & eéaé’apf’ﬁ&a PhAMVS OhStRER O1iheIaB o BuP "Wt i t ed t o,
smal | bomehchrasslqaiﬂlp@mﬁrc Ohé bilyssusntieis dah SOntilﬂbhlﬁmmmgragerquﬁdxaﬁlmdr one,

i schem ¢ bowel enot h c |n to the |ntest Delivery to
Specific I ﬁ‘TS@’%’El}ﬁEﬂdp AR P G5h alaF]EﬂL; efte*?f é“é’ﬁssﬁuflﬁlas&‘ml? Sgt P‘iﬂ%atiOHE’r eases

al ong t he ah@n@lofin@hgdnii@ah Bé &ffel REprYIilN phaBlOVRBPrept@fifnt Yhedd the |evel of

t he duodenum and greatest in the rectum _ There js an approxi mately

1080- f ol d CPW@?S&%@C%anewr%@IVPd brethe jpddjtien ofian R oida KA PEYIE: um as

assessgd hyqephisdtor Yihhe Wbptel. See Adrian et al., Gastroenterol ogy 1985;
89:1070-77. Gven that nutrients or bile ' '
[00186] Dispersible powders and granules suitable for preparation of an aqueous solutions

or suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already

30 mentioned above. Additional excipients, for example sweetening, flavoring and coloring
agents, can also be present. These compositions can be preserved by the addition of an anti-

oxidant such as ascorbic acid.
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salts would not be expected to reach the colon nuch |less the rectum the
mechani sm of these L-cells in the regulation of netabolismis not

conpl et elwochaar3318vhi | e specul ative, it i s possible thatrcprsduots32gt oduced
by the colonic flora could informthe gut of the mcrobial 15mass and
conposition via L-cell sensors and in turn this information could be
relayed to the CNS via hornonal and neural signals emanating fromthe
colonic and rectal area which is innervated quite differently than the
smal | 1 nt qgiikfe: CRAPRNIESS Ml teliPinkfhith GandAUAIGRSIBEIARER ARIdS philct he
colon and rectum the basis of this invention is to stinulate ﬁese cells
wher ever tchiele areagetaele Oflofor exseapisl dive dil pf erpew oif, atid winged b8, fomgxdmplet i ents with

di abet es, ;204 t 0 i §F | Sth < unber s
of these éléﬁllqléj? g&/qlg&tnﬁgﬁgeg eogglﬁ%eaﬁ ﬁga\éﬁoegl llosrllﬁ[r%?l %?Pgér czdglsb t F‘%@%ﬁ &{l]lgnsé] e and/ or
nutri ent mpbeppitoles faredamoplbery Istan tagltiint ad fegers bhparpal eptes dewfedtiropafaitng

met abol i i sor der g1 LROKSR] (The, HRPeri.atesting. has diLisrant, FEES than
the | over %nt &stine. “For exanple, And "EBVEHE e fERSER IR {he upper
and not t ypiheahill parfinlossictsheit a@lydenc oxidesfor sempRoadyoxeshdeadisotitto | - and
K-cells predom nantly being |ocated in the .upper t. .Conversely, L-cells
are 1 ocat ST EHorIRARE Y FriRe BRI uet Piras HYRrE S hot ronal

rel ease patds@vmscanl Mebxidanty chenosensory receptor |igand- and

conbi natigon-specific byt also site-specific in the intestine. [00153] In
enbodi rrenﬁ@),l%g]t _ !ls%m e ShpiFef8 f’“%%QPB?gﬁgfhﬁa’egﬁ‘H%?geﬁiétéb‘@?ap’é’?ﬁ of nutrients
in 30tihe ypRewl, piiporhé AGcANPIYIh] @SuEBit Bidh fHRGPAIGEEanfABRLABR of Oner
intestine. Mreover, L-cells located in the upper intestine can behave

di f f er ent 19gmuieent: & esEafive fineringdasd colergisascyt oA Wipgdathot her | evel control
for targetpgigorhepmSRNRAL Yan LOR X mulldi QBN & tal EQhp EHRAPLLH ad LippbBHLENT S,
certain chenosensory receptor |igand conbinations delivered tpo t he upper

i Nt est i ne ORERjeNHAN PRSINAS.feerPBIBINESCONEENHIhBIRAPSIOB] agssuginasicepqs buger. t he

Lreat ment g cMPndhisoN 48 binoFyifieridl AHELERmpBRSR RS bARENSAT GRMRIAALT on
deli ver ed?t ‘étgenf‘%\?\er_’ i nt Ss‘?_%eél rnaty_l:‘)ee rrgl[pe_appr opr%]%t% for a g%ffer ent

di sor dér , ighiljtors withes fuitable ppn-irgitaging exceroent eipshag wiid ehertinpiydersparstuisobisi nat i on
can produg: rIp i) r e bot h 5t he
pper and Fgar R feetd ARk e L e B o L B R B0 v e
provi de a Suclemttonal$ inctihoatoe burfer.i gycagnae degehtin natdiaganasdd \ehentds eifss or y

receptor | igands,that, s sRaineered, Lo Aeliver, seLtaln, of Lhe, ghemosensory
receptor ''gands Yo oNeTSEor e FECAL I'ons 8F Y TRE® it ést The™'Tor exanple, to
opti m ze Ipolymhpiehe glpddl.er ns achi eved. 10[ 00155] In sone of the enbodinents

Tore g QRSB THISPROSR S o eBe ohit 4 w SRGBENT SR EUR et er oi .

t he chenpaeftsarypsuds epher pilli Bands, pawderde Igtaneledistaidec®REea®d formiiletidnegi ONs
downst r eam or. di,st_?l of the strglrraﬁh. I n ,cairtai n. enbodi nents, the
chenosensdPY ek d@Ht ol SIPgRIRTs TAF BhUBRFVHFEOTRP EIE OBt P3B BT Hegons of the
upper i Nt @sisRBitabldFoPliNGs a@RRREMTIANF Preclsd BosdES NEHEREASRENIchIRCRPbAon | gands
are delivered to the dupodenum jejunum _ileu a conbi nation thereof In

C ¢ J L . m  or
certain enBbdICHIAL SR HRITBRAYER)CAFEE 8pPBIPIIT HEHES CAPROUBERORINEd to one
or nmore r eginAfveontad 8n hAWR indr&i@ th B&itidit CANRAEuENDAL RN S of he
chenpbsensory receptor |igands are delivered to the caecum colon, rectum
or a conbiph%fma@ﬂtlﬁﬂég@é% Farl’ﬁer?»sﬂ@%t‘fﬁ%retcenbodi ments, the chenpbsensory
receptor '[0(&@[‘]0'Ss{i}{aﬁlefé%lrfe}’s‘%ﬁ&ﬁde%%rﬂ&maﬁt% %Pﬁl%r@%a@ér%ﬁ@«bar%ﬁs &@&hi@'uoﬁenum In
addi tional enbodi nents, the chenosensory receptor Iigands are delivered
downst r eanvlgentyiThe edmpshitiohecaneif desinl, cpoem3e{itiprel yrgredonhisnchersibavnmsst s,
Che”‘)s.ens%faée{s,e&%ﬁ%%{s anll GRNEE. RS (FSkA X&B@f&u&t@or}]‘?%le{%%g}m{nﬁl raghgns of the
upper intestine and one or nore regions of the fower 1 ntestine. For
exanpl®, chapesensdras citscepd om leicgmigsd egrthbrevideyarvey dentegrantheudiuodenum and
the col o a3l AROklI Sl R E Mol G, EX AL &y ENGBSSRSLL Y, GRFPL OF || gands
can be deliVered to T healsdenufe juyenum etmand” ¢oron '™ f ur t her
enbodi menbindingheomsars as yucree eplaoi aild aatid A ditendsl, ivbecanlg agenmotubh dhe
stomach and one or nore regi.ons of. the intestine. For exanple, an oral
Formul at | Gt updlsso LSRRIt ue ALY PR P SHAER B ot ormch
and later into the intestine. Mire enbodi nents are descri bed under
Formul ati ons. 30[00157] Adm ni stration of chenosensory receptor |ligands to
certain regions or |ocations
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of the intestine is achieved by any known nmethod. In certain enbodi nents,
enteral adm nistration of chenbsensory receptor ligands is perforned, e.g.,
i n rodentwoanimasisol nt ubati on/ cannul ation i s perforned POTHUSgIMWI0y3257

anaest heti zed patients with silastic tubing. Tubing is placed in the
post-pyloric region and in the rectum and advanced as deeply as possi bl e.
These | ocations are explored separately and together as foods sensed in the
upper intestine can provide signals to the |lower intestine and vice versa.
I'n ot her expadiy g&ﬁ§ Sich %@ﬁmﬁlﬁﬂépwfa&%%?E@ﬁblhkeg %Qﬁcéér AT 'v?stcé‘s@'ty' n a

modi fied rel eas nmposition for oral 5deliver eilvers th
chenpsensdioyeasiag egﬂnb ror filng pmeiengtagent gpydscler addeyl. Sﬂlsd mmnosﬂ@ama o ﬁ§1rmiart he

i ntestine [ 86 are

o ool o 8o 01 D0 RIBE R0 e ARETERGISQNN RERPARInddMRRMR 0 € 1
for deliver ylilkcsugaaalgbhlgldmnbgulmlgrt pblycthylemngyais. Wien hqicess sup@nsibmsact ,

[e)ag tt rhgc:ioges XeII'S 61{'6 ijsemlreﬁlchPr %{al aIEE 1nlsscf)a,%o? ﬁle { hvgetcgel ! qud tﬂereln an beﬁ‘c;?';] ba?:é}l\'gggg of
10chenosendtrwricecepttoting mqudﬁng apehth, ecohirmgmahels or ﬂ)haafand Iifeieswetdur al flow
results in t deliver 1e chenDse sSory. r.eceptor Ii ands, t o, one or nore
ooone o PE e of s Mot G n O R S et S
targeted gelpykas ylytd, gayc’;‘eﬁﬁCdrfcbmbmagjn@meﬁa‘ofthe intestine. [00158] When

del i very ennsensor ands is.to two qor nore regigns of the
gast r oi nt i@(ﬂ?’ﬂangf Pﬁ%‘%tel}{lfl & I“%‘é‘ﬁﬂ%m %tlio%‘iﬁ&oqu%“?‘ﬁ ‘&ﬁ‘i}dlﬁ% gﬁg‘rc't‘lu on and
manneryy | ModidhposiforR AR@ hrBRAtisns c@ﬁaﬂ'naﬂgnhm{mgﬁmwfmenmmmes&ﬁt@ands are
be targeted and delivered to specific regions, such as for exa sweet

receptor MPiHnasvelbasthEord vty mﬁnemée@@@elfatw e RerEPesyiony f&w on or,

i n anot heh, @¥AP M odPbidch 88 mkFEARERE, 1ﬁ6H1‘17IPc%{[h%§hé &)n{ﬂaﬁt@ﬁsmﬁhnve%@rﬁt
receptor ligands to the duodenum and e salts to the colon. In other
enbodi nentiecludeidivsemaongh ssdeeptasdich.ingaders. sebeanddiduider ke mpdiead faodi n

pr OPOT 11 O RAC Burdlt GEAIAR RleofiRF ufmouhd sAE PR chifikl Y BXBTR! & Lhe
quantity o ne or nore chenosensory receptor San ds can delivered 20%
to thelSst cbm@haawdll8%0%@@tqnutata%@herrr@élbleadd@wsxﬂndmngrwtyer@r(e;gop@rbelefgrmss of the

i ntestine

25 Combi nadt ST Hit A Bl HEE) PR R, ARAL o BT SRk, RRare,

descri bed nhelieitad tnEbprsheithcdefiacthamies tierited matabblitkrradmot hertapizes for t he

treat ment gmasg SOOf Eh?or(l\’l ancclll ttggﬁe Cde lt%rl edn(P][eiru? scangr? ged ornqm%te fation can
al so prOV| ad§r PIvesE™® synergi's SeF fRC rELET hg i n tt}llle need for
| ower dosagﬁsleﬁﬁedangqﬁmwns ahedlbpythe ctolfrfpos:idma&i;dribembereiescrl bed herein, or
both. Additional 30benefits of co-administration include the reduction in
toxi cities associated with any of the known therapies. [00160]

Co- adni ni MédaiddReldanerdrg@Btishsmul t aneous administration in separate
conpositions. admnistratiqn at different tines in se t e conpositions,
or adni ni 3&}13% ol 2 HOW ?EPHB‘&?P{S' F\“}eﬁ &M‘E‘WOBIBPWI%QHE)%‘* P ShIPASEWAY.  Thus,
in some enheptbBahd(s) &6 PRORE] lrﬂﬁ@fcﬂﬁ%@b@rﬁﬁ)ﬂe&@ﬁs@mﬁbda&%xﬁanHMa%herapy are
adm nistered in a single treatnent. | n sone enbodi nents, the corrp05| tions

descri bed wwlﬁn%hwvgl sMestrv e is r mpdifid eleasri f%@faﬂ%tlﬁn% Gemgpitipgean be
CONPOSIst i QBminkidler&PHEMENRAHBA Foant HNRARIILIrPASiCe SRE hiderduRas®h B Bad t he

known 5t herapy are adm nistered in separate conpositions or
adni ni st r &f Pepsry fkgbinghq arndriamples ingliderbubtre serfppisidttp.dhese desstbidded-her ei n

and_known P%P%?%'S%% 796559 16189, 116y gegscr 108 Yoy S6hd 8l € 0550 -

Adnmi ni stration of a conposition ed her'ein and a sec¢ond ‘conpound
(e.g., diaelgse7.drlag. 568 oW siB \5. e g Y; hdA. 19¢; ind ey, %él&@bﬂ@ag@@ms I f the
corrposi ti stered as
ceparat o TOEnreetld EHIORLRNM Al Ao aE oo AR AR AR AR R e or by
di f f erent exmnleélydﬂoprophlmedwhmlslom,oﬂsr piéysmqmﬂmdceh@ets; peranabla second
conmpound are aagnré% 0! Sgt?cr ed rlnn & lﬁla oatf:ormmwsrlota crlés } osXm S ¥1}10ros %(ejrng ni stered
by any suiltABT &P SIS R Yo' & r’rﬁT A ArS . FH certain

enbodi _rre_ntos a caabipaii ttheddus thﬁro@bethe ﬁmd lreyealsa: gaﬁtd:Sm amging@epodioaonpounds can
be adm ni % Eab e mo&llﬁecr| r%le%s?é Ol'l’lrllﬁg[io%g] kr?orwndtloftﬁo%é gtn 0rd1rng Is%ﬁsm (f-He at1~t,h1%cluding
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15gastrointestinal tract. For exanple, chenbsensory |igands can be

adm ni stered in conbination with an anti-diabetic drug to be delivered to

t he duodeworpiiypisnum ileum or colon. [00162] Ther api esT/useagsdsaad
conpounds useful for the treatnent of diabetes, netabolic syndrone

(i ncluding glucose intol erance, insulin resistance, and dyslipidem a),

and/ or 20di seases or conditions associated therewith nmay be adm ni stered

wi th the chenpsensory receptor |igands. Diabetic therapies drugs and
conpounds (RelieieahiheiRbm BiGkadily THERL fPuschfiiSe bRL RRIGATE uk! | 0l yeer T de
| evel s, decrease glucosé |evels, 5 ate 1tnsulin (e.g. stimulate

i nsul i n prodoieen dhe inpention thuﬁsmomasse&m@@@lgdqawsfem@@pémf@t ojighsul i n

secretion, C i r 0, i l.in action or
ot n s SBHRRLESReh U B, BEELEL, AReRcsBRld o RALUBIIBHALD, “Ey | e
that decr edgecd for agnlnyoléafdr desukteined-rdlewst.ude but are not limted to ascorbic
acid sp na L brate fibrate Y ti

o avastar 10104 5y SR ER G Ref R OB ol B PSR EEB0s ¢ hat
decr ease kkase bhavegheitdny] thy eite ofnmdta.hdhsrbuf thablaerlmsénsbﬂyrrbde@'d)r t@andi; of i brate,
genfi brozi | dfenof| rate, nico i.c_acid, nmevi statin,

Jobr avast 0 AFE ok dledt Epe fStalorr Sl o B Hsr BRI ne.

col esti p0|obﬁfne¢1)b@bﬁ&pﬂ)ropl{l@@s’l&e@lloﬂ of faﬁﬁlilhﬁ)lh pasiprRets and digp@Bdntd @)gs of the

enmbodi nrents descri bed herein ma e adnjnistered in conbination with
gl ucose- | GRREPPIHY %Oé‘ﬁﬁ‘éﬁi‘ﬁa@ase[ce‘@é%sﬁ S ‘P%H’i‘gféfﬁnx%lﬁpléﬁ melydesipgle or

t hi azoli dingelionastabiad & Qasalel Bahp&itidnaZANRtionss Mlsh@Rvhil eBRKioniEYl | ti Ni des,
bi guani des,. al pha- gl ucosi dase i nhibitors, DPP-]1V inhibitors, ‘and incretin

mi metics W&V@C%’é‘é?ﬁ (acterPheren, ApipRaiir e PrisEsSagiddwosasies nilsaelgrsy merharisahd

di abetes nEil bd dddfolldayné Rt tﬁ@&n(p%h@&s%?e Qle%&@%?ﬁenoé E&%ﬁ@hh@éﬁ% cotiat

decrease glucose |level include but are not linmted to glipizides,

gl yburi dede sisudiazaond e deByesrelgmy of prrcefdq agsnts of ﬂbagwlpmtwn(calahmaft‘ea@}l

piogliti ZQfiey tlglehllTFfé'lJ éjcﬁf’on% ﬁh 1l géﬁr@prefgﬁéd Wemh'é’oth\éf logﬁlgllécgﬁéﬂqof
saxagliptin (OnglyzaTm, meglitinide (e.g., PrandinO)

gl ucosisdagles relapichs ¢antrolldi (g @amlfdlé@m(ﬂee lgwer i@cstensyitaglg BioDer m:texs_;p@sgtrach iode,

acar bose, 0 C nant
Medl i s @t 8AL00n AR Nt ARMER e KBS i S ECRTRLS
certain i rftantths comh@n\tMemsd)ﬂye desed pacation ofgelndecf@rcpdslngand))n@lﬁemm ded
herein ar sed | t.ion vmt i id u n|de

nmet f or m n%elu‘f'?g'n? o{réﬂllsnescgg%ol}eﬁqn}lcaéln Og’efg 8136&% releasga "R cemtugllpﬂe

i nst ances,pendftblmmrss(agyabcacypmmutdy ajpamdlz()mrmﬂal hbcﬁmSS(]:mm\lledmdi dbeutei N ar e
used in c i nat i or.m.n. 001 en adm ni st ered

sequerft’ a&g@ml‘%‘ﬂeé S%Flri‘gf’[‘il%ﬁra&ﬁ?) cﬁh?ﬁeﬁtﬁg%agplgo(e #n 5" BrHgrer

adm ni st r aiteBIAS tradt rupgasr 1ﬁlﬂe§tﬁﬂ’elﬁa&t! the d@cmamdh,r]anﬁumuteumscapaﬁﬁ icblog, dnd/oadmi ni st er
one or nore chenobsen gcegf r I| ds Ig d one or nore addl {)JO al active
i ngr edi ent €Y FRerw ‘é"f‘l O B EYs | i § PR GeREETY SSRE £an DS Icegdingt ogni ze
that a vakidiftaid r@l@ﬁs‘e‘éﬁstérﬂgﬁﬁ‘gloﬂﬁ'& @sf&ydel@@@dm@in&b ededclalleGR@bI nati on
with one or nore chenosensory receptor |igands that nay act 20to augment or
syner gi st 'géast Profifthance the control prevention, anelioration, attenuation,
or treat mpei199f RSk LMLOdInEAL, (RImPliBed AeLS @Eteﬁ@%'f&ﬁxﬁ%d tb 9&&@@1
According to the nmethods provided herein, whén co-admnistered with at

| east one CBYPRSENSOPIESFIPIPT figendés ALk dusrtioarst phayh s minpjes grbovid0ghinutes dbitng dr ug,
a chensenp i ECarRt 8 midgandhs)omiuRe it ko fftiha! Hil@oainddd abou

admi ni stered or Sdg]?aoqverrcle1 %?rru t aneous| yaZSul N a conbined formi gt?uon (2)
del i ver ed 18y mautesr #hani DA nonuten aboait 420 winutes, abeyds@menttess shouat4Oonisutesr (3) by
any ot her e ldpvered in
alternati oﬁ&[{ﬁg@gﬁdu%t%ggh% 1@9&&@&15‘ ﬁ u{epggg.rrlgrllgg%mgl m a{rhogfedrol ng or

del i vexi ngnibites, ahznut%o mmgteedbent2$0 s niboat 229 migutgy, gboum234b1pa1ma>s,e sol uti on,
enul sion, SUSBENSEOR H20! BhSuinfe 'baougﬁmcn%ﬁu &, gom%o ' ”ert%o

i nj ectiond Th separate syringes: nera Uricng alt ern tion t her apy,
an ef f ect imieutelo slage2%f mmath ahctttBO@mlrngafsﬁdjoeﬂIlOIrmnutes about 320 minutes,

about 330 minutes, about 340 minutes, about 350 minutes, about 360 minutes, about 370
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adm ni stered sequentially, i.e., serially, whereas in sinultaneous therapy,
effective dosages of two or nore active ingredients are adm nistered

t oget her .w¥aniioisissequences of interm ttent conbi nati onPChasagy/os®y? al so be
used. [00169] In certain enbodi nents, conpositions provided herein may be
used with other commercially available diet aids or other anti-obesity
agents, such as, by way of exanple, PYY and PYY agonists, G.P-1 and G.P-1
agoni sts, a DPPIV inhibitor, CCK and CCK agonists, exendin and exendin
agoni sts, nﬁfuf’esa%u%@ ABARL Shdut 390 Vs A0 dUdn ARRIUIRES41056HMMbEk I

modul at or s . 9., bitors) and leptin and leptin agonists. In certain
|nstances42@h@nw§éwgﬁw$nﬂ@®@$ﬁofﬂ¢r@mmﬁ1@@@@@§Hmm©M@hmmwmﬂdﬁﬁmﬁére|n are
used in c | i npl ary
gl i 1" agA e rHele M Ao B a0 Bl BB BB e D 12
certain i nsfaentése polnemosensory receptor |igand conp05|t|ons provi ded
herei n _ar in conbl ation Wt e oni sts. or Onfnetlcs
ada ¢ nanHIZEE ) e eRuisRh e ool e Pl Re AR LI THE Mot hods
descri bed pbyiddd & thE’édirm d‘ﬂ(imodﬁieﬂ431¢sﬁ;2 Tormfnla@binsi c:auplettmtp@m aﬁrﬁﬁﬂldjyreﬂeﬁﬁeer ence
herein. In further |n§ ces hegﬁsens§{ ri Hytor %g nF%S|tions
provi ded NEPRYI"AEMELEY dPEBt farms ARSI lf{%re NS & efal @t’Yeness of

| eptin, Ie@hnMMawgmmﬁk&mﬂfmmmmﬁmmﬁssah@&ﬁ%ﬁknﬁﬁﬂhMkﬁﬂ@hﬁ@mkkmﬁbes|ty agent s
for use in the net mﬂ. rOV|qed t hat are A rre&ﬁg%ggevelo nment are al so
of i nt er e§PMPPePHY thipligo FScraplaryHatiqs b dume "i“ﬁ Hetc ‘l‘%en‘otBési ty
agent sjoi NGAJdeRdaEIONe (* MR’%Y 2 QIRE BAdnt 40 20ut PIBNR & 1800€90%4 &1, labsi@nsRne,

si butram ne, rinonabant, Elranate zoni sam de bupr opi on, nal tr exone,

| or caseri AR #RPULFI% Mpatabouf ‘éﬁ’é&“é%boubl%%Mpaﬁao%éﬁﬁéﬁﬁ%b%@% MB.or t he

treatnentaﬁ&ngﬁygﬁhoL&ﬁ@?&%hﬂﬂ%m&ﬁBBQQRfBQﬂﬁnéﬁﬁ%@ib@&ﬁ4@ﬂﬁRﬁB@Mﬁﬁgs nmay be
adm nistered with the conpositions described herein. 20 exanple, the

subj ect nﬁ@ﬁﬂﬂRfH@P“ﬁbﬁHHWﬂﬁWﬁﬁé%éﬂRa@W¢6G§p%dﬁéD@b%éﬁ“ﬁﬁﬁ% fihiceini s known
to suppregq,BHRRS, tﬁ?{ mﬁf?éhﬁa[t@fele%&ocﬁ“tah b&ive §%&1‘? td 116 ﬁ&i I%Eagrdf g8,aRd conpounds

include but are not Timted hent eram nes suc ridia0 and Xeni cal 0.
Addi t i 6nalagirthéradpitesyo Brta ghméﬁﬁ%é\élhpbimhm embedlmq@f@vrthf nmmeffleateareieam

contenpl a ] § ot sory
Fecept or P axngeBiRio poRALliedR 4 DuBR BORIE) IR OGRS Y e
control, ;ﬁhmv@rﬁosz@n fazrms t\méamriﬁrand MR abgentny iglude aty kigpwai femmdaeos or
conditions Q ALl of, .a .canbi nati on therapy to treat
obesity oﬁmhgpgﬂ)ﬂwg§dhéscoa?d mSa, ﬂgpginot limted to, central nervous
system agent s t hat affect neurotransnltters or neural ion channels,
|nclud|ng nt | depr essants (bupropion), noradrenalin reuptake |nh|b|tors

( GW\B20859) m%%@&%%”vglg%rotonln 2c receptor agonists, 30selective 5HT 2c
recept or qtgnaf]st B, ond BinbSdinznt] e ageid ﬁleéﬁaﬂi@mr@ﬂ&ﬁrﬁed”b@fﬁ@afﬁl hiase SOME

dopami ne ?Q§Q?onist§%gﬁ@d cannabi noi d-1 rece ant agoni st s receptor

ant agoni s PYSHEh §scs PRIV RAGHS (T eﬁ'f‘n&@gf‘f‘ MG ERPBUSCBIE I%fﬂdé&t hway

agents, i ReddidinGndpBitsi sibRGEOGUGMinidtRAL. nl“lhfeaﬁﬁ&@é fys@ﬁglaﬁbrwélﬂafom receptor
pronoters, ciliary neurotrophic factor (Axokine neur opept de Y and

agout i - r elhheart gadiyiable fped sdrestemysan “f?bfdéﬁ%f PN/ 08 6e24inBe and

anphetam g, &@aiplcatLeiddiAnaGHduRt, lﬁfep&t&ﬁﬁr%can aliphRicafBiranasnkagtd: gyl ati ng
hor nrone anal ogues, mel anocoritin receptor agonists, and agents that
af fect i nsloming drEuaeiteagcars 2agntipto aptendronimest. faalle Bred releesd osi ne
Phos phat aggsidiehd. TR o nGRRKRA!S ABRIAE A oL B b, Afnkikh Fhenesium
receptor-.ganma receptor antagonist’s, hart-actin bronDcrlptlne (ergoset),
somat ost atilinategdginaiesy sqdaum ﬁlemtafeh@dlulamalam Pedvsovieel, Aerp8C, (aFamiski n or
Fatty Aci | 4 i i i u t hway
agent s. 1 RAT RS, ot SRR RHARRN I BARALD, (hES BRIE Rl "B
activivy, fieflagnt fgalithlyGhatigulﬁFglacgmm,l gaiactomaumaaalﬁetogﬂtmba@smsmr@@e peptide-1
g‘r’]é' ;"hf)ge ear)fle@eq( i Cﬁfeag%l{eolgs rrb'éf fl ﬁonée&ln%'z S%P ﬁ%eatpfa?chl dasGarlny phify bitors),
starch, gelatin, sterculia gum, xanthum gum, Glyceryl behenate (e.g., Compritol 888 ato),

Gylceryl distearate (e.g. Precirol ato 5), polyethylene glycol (e.g., PEG 200-4500),
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anylin anal ogues (pramintide); agents that may increase resting netabolic
rate (selective 33 stinmulators/agonist, uncoupling protein honol ogues, and
t hyroi d rwoeptionB3mgoni sts); other nore diverse agents, Patiusdémgsszet ani n
concentrating hornone antagoni sts, phytostanol anal ogues, functional oils,
P57, amyl ase inhibitors, growh hornone fragnents, synthetic 15anal ogues of
dehydr oepi andr ost erone sul fate, antagoni sts of adi pocyte 11B-hydroxysteroid
dehydr ogenase type 1 activity, corticotropi n-rel easi ng hornone agoni sts,

i nhi bitor ' 5 tidase
i bi o 208 e R e L ey P e o).

and ot her e@aﬁwdmﬁmﬂeéﬂﬂhmse,l qﬂp’émethylmhihﬂoSteolrflsthflmfl_@@@) hydsowypidylam nes, such

as dextro 1Ne. |ncIuding
phent or i oo e D aRgy oA Ely FHRRl AR, T oby ACRATRL S nZh89ERD 1 pr opi on
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receptor ni st -102677; t ose 1954 (Aventis
Phar ma AG! éﬁ@ﬁ@&ﬂ?ﬁ%ye‘ww@%ﬂw Btebﬁﬁlefftg%tw@hom ctacty o).
di abetgs/ mié&eﬁipr@yd@énuﬁ)st MeadRYprop§ilis&tTcel dbke (tuaDeibxBMEMY KeeliBloaPt OF bet a

agoni sts; beta-3 adrenoceptor agoni st; CDK- A agoni sts; gaIanin ant agoni st ;
dopami ne RMED: silisondivride. vy @ﬁ]d&t?i?st P& n?demYAPHFOéldothafri’ga?ﬁlﬁ@e 'neur opept i de
Y antagO”b%E$myﬂ%E@ﬁbQm?QQQC%ékéﬁk?ﬂmﬁﬁkgﬁ&ﬁn&ﬁﬁépKBHM@@SﬁgﬁﬂhSt5 dual
PPAR al pha/ ganima agoni s ki nase inhibitors; human MCH recept or
ant agoni s tlgrvaaMs- (Rea RGBSt &2 cursdinkes nobeepiass, meByArgiceciddG70 i nhi bi t or s:
cotinine; c@fﬁ‘ﬁerk ng‘bl@ﬁcfa@(ﬁcxtﬂég@%Ttgdle&trﬁl%ﬂ's§3ra°’lose%o%@)%tloﬁsrm§9&fam ne;
.beta.-3 adrenergic receptor; pentapeptide M agonists; trodusquemn ne;
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agoni st ; pnmdmke&Mamrm@ﬁﬁn&ﬁmnhhwbx@pwm$nﬁﬁbéaﬁﬂtommmwepdpngdeﬁYS
antagonist %%Q?Ianocortin receptor nodul ators; MN4760; PPAR gamma/delta

dual agonis "NPysra-972; 5- HT2C recept or agonist; neuropeptide Y5
receptor ao1agjoninsbme (epmlbeanmlentsirteanmraiemg@)systh Kshubrddag osdasd & ;

neur o tide Y5 anta oni sts en 0 ocort coj d antagoni sts;
vorrs nt B Beih AR Pk hOFTERT LRS! S bl iiigkS B
nmodul at or $n1F&@(atBJh130 pPafpitds EdoYY03nidbed, @bdu@ 80 ninutesHbolt dDdubiat, absit 70
pancreatic |ipase i

ors; -1087; CB-1 antagoni s
ant agoni st¥MEdy. m%ﬂé%ﬁ@“”ﬁ@ﬁ%@@ﬁﬁ%%ﬁ§§*&BB%?@Qgm“ﬁ%n@PWHﬁgﬁPﬂﬂﬁnW§P§ MC4
ant agoni st|g¢ nshear Mot Q@Amdaesahwmm Atk 2beuts 50 EdniésSivdi 180 mintegoni st s;
PPARpan agoni sts; EP-01492; hor mone- 15sensitive I|6ase |nh|b|tors fatty

aci d- bi nd.ahgit6?‘6@@%8&@%8@.@%?%& byt H0fpnyise 2B 20Qaivess; ahorch
tyrosifie pligse)al@se20lBintiRliBbii086 middds dbod48g0RkES, abdt 8% mRBAR gamrra
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di abet es/ ghgsid xb&uh@f@raautei GBolt @Q@myabogi QARHE! Bk SAPYEHtes GTOH 5 P- 7
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therap@utwdmn4QMEWﬁﬂnexmmeMMBmmbemﬂmyea@nﬂﬁsnﬁwmbbmkﬁymmmuuopept|de Y
nodul at or |n concentratin hornnne 84A. MC-4R agoni st;

i st am ne PRI RG SFST EENGE Beh B, I et TaR N ooz
HE- 2300; kaﬁﬁbaﬁwﬂmbﬁzmﬁnﬁﬂﬁ&hegbmmstatmﬁhxﬂaﬁﬁﬁlonmmm@pﬂpnmmenﬁmweceptor

ant agoni st s; 40140; .antj-ohesit Ni sshin Flaur). l.;

ol anocor ehi AL ERTER. bOHATAPRRE e R 3B SRy B Edon s ot 1 de va
ant agoni st; beta-3 adrenoceptor agonists; ob gene products (EIi Lilly &
Co.); SWR0342-SA; beta-3 adrenoceptor agonist; SWR-0335; SP-18904; oral
insulin mnetics; beta 3 30adrenoceptor agonists; NPY-1 antagonists;

. beta.-3 agoni sts; obesity therapeuti@s (7TM




Pharma); 1 | beta-hydroxysteroi d dehydrogenase (HSD)1 inhibitors; QRX-431;
E-6776; RI- 450; nel anocortin-4 antagonists; nelanocortin 4 receptor

agoni st s;wohesi/t3gisoher apeuti cs (CuraGen); |eptin m neti eST/UR0HAHSRS7
second-generation leptin; NBI-103; CL-314698; CP- 114271; beta-3
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enbodi ment or use I'n conbinatl nosensory receptor
| i gand comyesse bf amracpvemgenlted tilned edlensé oft}inwdmeragmunaﬁamtZO‘VcsIRatsvtabamnSﬁ%
orlistat, .BYY or an analog thereof, CB-1 antagonist, |eptin, phenterm ne,
and exendi n anal ogs. Exenpl ary dosi ng ranges include phenternmne resin (30
ng in the norning), fenfl uram ne hydrochloride (20 ng three tinmes a day),
and a co atio S|n(15ng|n 30 the norning) and
fenfl myﬁ‘ “ﬁ)?ﬂaglélgsf'u? eQe%e"?rﬁy ef%ore the evening neal), and sibutranine
(10- 20 nm)0029e) nTlﬁeﬁﬂdbnﬂﬁtm&hlmay(al&&ﬁ)coﬁédlhlth hinéiRéric. cob@dg wh&ﬂpﬂol&&_ahl48
[00174] In sone enpodi nent a chennsensor t or nd conpOS|t|on
provi ded ﬁ%‘nglaﬁerit?éh?‘éHlPEsa Cé‘ﬁmaiffliﬂ%f‘?c%ort ?%é?fﬁéﬁ% dagr IP‘éf“r"r“caCéder gi cal
procedur e.enBnhRht bieh 341G @Iovhatls add MIRGHISed Rica¥ah@htakb@scadtd rel ates to
nodi fications with the gastroi ntestinal tract and includes such procedur es
as gastri ex#aethsguodened,for pRfdter ect ony, G bypass procedure (e.g., roux en
Y, Dbildsar yordgpdengd en@ﬂ@%@ﬁmg|n9&@ﬂ>e%$ﬂrfoh£lm§b{@ﬁaéc§ﬂlple| WhY &9 C bal I oon,
vertical banded, gastroplasty, endol um nal eeve, biliopancreatic
di ver si on subsiece Bechjas kenauby wezsy fatsy ﬁcczhOHsh}edﬁwsatechve@h@hlﬁ@éh geipyshellacept or
|1 gand coqpasie! ARBicisBmadhMTE bl b8 B hihoBRBdh Ameth rfifiel, 3hplnst ances,
a chenosensory’ recepto gand 05|t|on I's adjunctive bypass
procedur ¢ e@olymthyewlatﬁs,h‘emur%sxf aﬂldéls,ethamdlh @ﬁiﬂs@ﬁhﬂrrgethaéwéqm)ppoljfmga A
conposi ti %H@dlfmég'h%} r)éﬁl atc 1% 'af?c%ﬁn hﬁf%%%ﬁ%yte | QuRid A egjmgm ments, a
chenosensor ecepto OSI as an adj unctive thera
bari at30i c cslilﬂcgpelayetatstramhirhlm M@Dexj)rqzmil mlethvbelﬂtﬂﬁebﬁﬁlallaieeiHPMCPp,raaﬂlddw e. In
certain enbodi [osen n 0 i on._as
adj unct i vé’rotpﬁerlpge;?%a’?%%b%emua ??Cg§agul¥aleealr%y g Vlnﬁirf‘lll%?lsfeh(r%hegg? a?‘ Yarox rOepyg)arl atric
pr ocedur e mekhyle@#ulibs memmsnam&s(Hmm)umeﬁlo@pro@yﬂj mﬂhﬁlcaﬂalotsdner apy, the

ad; usted BSounRn e AoPAETERE LR AR B PRI s, P helapl o

anounts of a chem)sensory receptor |igand conposition 15adm nistered as an
adj unct therapy to a bariatric procedure may be reduced by one-half of
normal dosages or as directed by a nedical professional. [00175]

Combi nation therapy can be exploited,68f or exanple, in nodul ating nmetabolic



syndronme (or treating nmetabolic syndronme and its rel ated synptons,
conplications and disorders), wherein chenbsensory receptor |igand

conposi t iwox0resisded herein can be 20effectively used PoTas00s325DN Wit h,
for exanple, the active agents discussed above for nodul ati ng, preventing
or treating diabetes, obesity, hyperlipidem a, atherosclerosis, and/or
their respective related synptons, conplications and di sorders.

Forrmul ati ons 25[00176] Formul ations for the conpositions provided herein

i nclude t J r 1 N j

admi ni str g%&?/%heﬁ,;h:t %@%&glﬁgfﬁlgﬁlﬁgﬁéﬁi I?g%)ﬁéeeuragﬁét’ gh%%él@é é’ggﬁ%%gg%sﬁnf or exanple
t he condi siesmatenpblyvisd pdudste plithalpte (Ré4PppelmyinyBhetatt poliytierst | ons can

conveni ent i i . .ed by any of
The. mot noduaBr TS bafipR sl mBRSE R AR MR, 3 e BRFREEEE Y e %1 ep
of bri ngi mgeinrtinteddmouaydic ppoviddd®etwren getactne dgagr fedéexantplons thenidsensodr ri er

uhi ch QOnsld, bl 5008 o0 TR ACE RS RN NGRS 8N und O3/ Ly FRRTIL AL T O
sui table fOrPora"a nistration ¢ e presen{;ed1 as di'screte units such as
capsul es, ecoedbhedasingr tabl ets each containing a predeterm ned anount of the

active in ient. as a powder qr granules; .as sol utio [ a _suspension
o o aqudbBEE T R BN bands RN E retBRe e 380 eB OF BRIl o o
emul si on @herﬂos‘é@bﬁf reédptdﬁiligaﬂd'(%mtddﬁﬂﬂdh §H(ill@1ncgi E@Iﬁﬂigiﬂlongﬁf@ﬁéﬂct%ogﬂlers. It I
preparations i C an.he used.orally include tablets, push-fi apsul es
made of gél ‘ﬁ?lmo“ﬁ‘stﬁmfferﬁ’é QCpifqns o i Earorigsing! & te eé?“%&l pﬁsi %Ognd a

pl ast i@ z@kamfisUehdR8erBiny 68y Qrre@iond @F Dpii 85 enV@bin@ihBartidRe RRNGMGRyDY
conpression or noldin optionally with one or nore accessory ingredients.
Conpr essedOFaprrt @ pE, 0 epirgRiBgisy HLPoBY cEBRPimeas: g crfTicroaii® il e machine the
active i nggaliedto kdleae § ERGTok R FebehBF MEDHGNAS ofs POMISE iRludHizaBslces .
optionally m xed with binders (e g., povidone, gelatin, hydroxypropyl nethyl

cel | ul osePH I, gequt pHilabrug pH gr ewut REAR iSvadouhts prabegdht 5,20 PH 4 gbiputim
10st ar ch_ghycol.gte »icd, 9fsi bl eesh RO A0S ut 5] 8SSor bRt £agi um

car boxyrre%hyl féﬁﬁgl_oég@olﬁ Iub?f cating, guﬁac’eor;c?llh\?e or di spersing
agent sl5 Mshiedimentb Wath gnudtapie tedeapradbe pyterrpdodiingy aierformualed whtleaspatdii ne a

m xt ure of u S it nert. liquid diluent.
The t abl etog&gg%t%%\g?lg{)og%ﬁﬁgﬂ@% (@%%{Heal ewgﬁewgdﬁg%e%gﬁoaggsfager nmul at ed so as
t o provi ddorsiubaedap rdoint atanloeskt pEPIEASE6.06.1 hel 7att Inertdim gmeaiimertts, thver ei n.
Tabl ets can, optionally.be 15provided with a rd in to provide
el ease | nisar vetBR ¥ L uehl Rl bs Lol e Futt P HEL bne f or
oral adm rinbbdiakntonhsémetctoltings aredosadgesl toutltabhtehd drodsmah jgaminni strat i on.
The puz%h-f.it C%ﬁim es can c ntgitg th% @Ctit\/et i ngr edi etnts in adm xture with
£il I er’¥sudfUBstif Ay g Luestige. el othe) epbadimepts, R HCrICHoRINES aj° 5 Want s such as
tal c or negmBSbhtsH Gite@hardeRndystedPlisucinalatimedstiadie kyszat.s. 1 n soft capsul es,
the active_ ¢ ounds can be dissolved 20or suspended in suj.table |iquids,
such as fi?‘ll;?)grlgi ngyet ?tﬁa OfgIeRf 1 SNEHC GORRES P‘-‘p}HF BRPOEALHV IR Y s, 1 n
addi tion, jshelibfeirdedss/noailichecladéigtianARYREHR! &9r aathpR! AVidae, Wside sui table
coatings. For this gurpose, concentrated sugar sol utions can be used, which
can opti oddM yuchant Ailwegizhieay dibe ¢071R{E7 MBICOwPeRANt hyrheBpsearoRetece i bopol

gel, palyelhd8asn B daRl witRHRkri Edatiid A et @t?H 6.8GEaT thsRldatd @ns, and
sui tabl e organi c solvents or solvent m xtures. 25Dyestuffs or pignments can

be added telayddentibthe dossgoformyrenghes agbbefi Gy shoraby relepstugitiny Beqompanest t o
charact er 'i&ﬁle@htfef h e MR'EBﬁIPé}{eth%éorﬁfn @&ftéMﬁ&@%@%&gb@nfég’.sﬁ%mi&o”% For
buccal or sublingual adm nistration, tﬁe conpositions can take the form of
tabl ets, litsteapggedic cparse ¢datiegs arqusedyl comboatien witke an inkmelone eheeiostinadd manner .
Such comQgitk RS, @&a%%%g se the active ingredient in a flavored basis
such as sucrose and acacia or 30 tragacanth. Such conpositions can be
formuliated to delivery chenpsensory receptor ligands to a desired area in
the gastrol ot eRLLARRs,SURL e™

[00204] Described herein are dosage forms exhibiting extended gastric residence,

possessing some resistance to the pattern of waves of motility present in the gastrointestinal
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[00180] It should be understood that in addition to the ingredients
particul arly nenti oned above, the conpounds and conpositions descri bed
her ei n cawmoi2ncl/sssoot her agents conventional in the art Poaxisagonsgard to
the type of fornulation in question, for exanple those suitable for oral
adm ni stration can include flavoring agents. [00181] The conpositions
descri bed herein can al so contain chenbsensory receptor ligands in a form
suitable for oral use, for exanple, as tablets, troches, Iozenges aqueous
or 50ily $USRRASLOOR rgbemg{eﬁal%r%u@pimﬁs%s Ohi HER ! &éeen@dsgln%n hard or
soft capsul es, or sy lixirs. Conpositions intended for oral use can
be preparédmd@mwmﬂypgwubmﬁmyd@%ghbdnMW@WﬁOW@H@h@l@h@MﬂQKBﬂhéﬁnanufacture of
phar maceut,j | ne or nore
Dgent s, sersEiing ARERHS R, SRPaH{dn 10 BRAR! A USSR LLATHACRAETS ont s

fl avori ng sefEnt o, the:@smmnmglragmm andmdelbm&tsarsxm Mgncagd@hysmssag&(ﬂmo@nhet 0
provid pha maceuti ca el egant aratlon

Tabl ets cONAFN O ‘é’eﬁcw%“emg%r i PPm“‘rOéSIb oSt 4R e%‘%osurﬁ 2Hé%é‘uu cal l'y
accept abl €luekci pi ents which are suitable for the nanufacture of tablets.

car banat o 0GAR) o drecteaie: oF ARG ARKS oisk b B SMEF B5 r Bd ™

phosphat e an@uanid aiﬂpaguarmcbndcbrﬁpa@stee OF @id Mgh@Penihs preset hvastion. In some

15mi crocrys alllne cel l ul ose, sodium crosscarnel |l ase, corn st or

al gi ni c acMyOdiBeRE YRR (psinedslepiedsstegs éﬁSCﬂE%di hgrgimare use i e
p0|yVImy|nﬂMﬁm@bfﬁ@ﬁ@“Q[mQ@ﬁ@ha and | ubricating agents, for exanpl e,
magnesi um st earate, stearic acid or talc. The tablets can be un-coated or
coated by known techniques to mask the taste of the drug or del ay

di si nt egr g{daQhs ARPcARSOr ption in the gastrointestinal tract and thereby
provi de a sustained action over | onger period. For 20 exanple, a water
sol ubl e t 4€4286laEhq figptingpepera Oféhﬁcm%@ fhrytis grpgned vy have davy ﬁen@ésr gl thse or

hydr oxypr aRl dielabib Bfas uif ot dobdR (45} EhofTBLiRLAlos FHAMAR AhhrRRL | Ul 0se,

or cellul ose acetate butyrate can oye§ as appropriate. Formul ati ons
for oridl woetyczem élle:st@m@eh)pwreb,@mséhludatg tlhmmdltgl@lt Hmp ong Isegd @hrerass n t he
active in 0

cal ci um C% ?génag[f)té frbl%t %{ﬁ%cwr%@ Vle %?ﬁl%}(ﬁtglrésﬁogﬁdlé"ﬁ)p%astr; crmdo ?‘ﬁgp n capsul es
25wher ei n [¢R287Jactni swmeloﬁglleedlbedltnents dmcmmdl heeith wh@lb dne sssjd:rulml fb)aaag onte such as
pol yet hyl en 0 . ql.| diu far

arart i 2o irarsoloe A RS KTbed B SN B UG RERMe Pl o b s
receptor IAf@aredbamfpometlhgrad;erprthwredﬂdalhpmm 13 empeled fromitbgstendohr fhe Li qui d
forns |ncIu

- t t | ut
cuspertt ot StrabedEle R ER Tt TR TAERL B bR M ol O30
i nst ances ,prdpleqmaﬁng plﬁmiple avHic dan &k 5@ompnshfed b taﬁlﬁ@the(:dlﬂ?ﬁ)gérfelﬁii whk abase (e.g.,

derived fr one a cts,_ the
chenpbsens® W‘i%@ﬁ?ﬂ%‘? ﬂé"rY&Eafg]%ém?ﬁ@ °8t§ )zléEFqB’Fe ng $$COBE in the
liquid forrénablyrbusﬁrntamelsmﬁcaaf:ﬁéstohla@l@oﬁi&mmsory receptor ligands are
coated to mask the tastant praoperties, In other jnstances, the chenpbsensory

recept or 19488dsDspcading gp gy deyredwanpesfics el thg eeppastiopremanbsefuh®d WRd col on.
[ adm Xt o e B e
suspensi ofEstensyEMBSe a1 and naltileums gas pepditng suyent Sollevpmicsssahgite2ibdi um
Carboxy”ERQYhﬁﬁh&%§$éﬁs\Hﬁ%ﬁ%&&&%kg%%§§mmgﬁﬂ%ﬁﬁﬂ hyRRN gggéyﬁghlulose
sodi um al gi nat e, yvi nyl -pyrrolidone 3un1trag cant and gum acaci a;

di spelr Si Pgh@ﬁctt!mtlca, n@mﬁgﬁtrslatﬁéiﬁacms w;;lwha uﬁns\elvfi 1h9d@§dg@|f0:rmﬂvgom9§ pYigt i ﬂef I?r
exanpl e atty
aci ds, §&g§%ﬁ%@§9&¢ﬁ90X§@§ﬁ£egﬁg& ?ed%%?g%lhgﬂgo %ﬁﬁgg Pgﬁbpggﬁg%ts of
ethyleme ¢nwd@anmhmﬁdngaﬂ®®maln al i phatic al cohols, for exanple _
ep! acecaShiaNhCS AUER) B0k Bl ST PR SLRARSRLD) Pl e ¢ e
po!éoxyezﬁyhﬁﬂ@n@@mhmehmﬁﬁnmﬁkaahstQﬂ?ameEMﬁmgmﬁﬁnmnbdmn?mFmﬁmﬁigylgne
oxide with. ers deriv mfa aci ds i tol anhydrides
For Cexanpatapimsg Rarlebrier e tisbh el Sohmt Suliibo e hesttms G
suspensi ons can al so contain one or nore 15preservatives, for exanple

et hyl, or n-propyl p-hydroxybenzoate, one or nore col oring
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agents, one or nore flavoring agents, and one or nore sweetening agents,
such as sucrose, saccharin or aspartane. In certain instances, the

flavori ngvegents3mne chenosensory receptor |igands. [00P8FUSD0PS3257
suspensi ons can be formul ated by suspending the active ingredient(s) in a
20vegetable oil, for exanple arachis oil, olive oil, sesane oil or coconut
oil, or in mneral oil such as liquid paraffin. The oily suspensions can
contain a thickening agent, for exanple beeswax, hard paraffin or cetyl

al conol. ~SYEELiRRLAQ iRESALE pRUSH, @rﬁptf, HRifins ?cBmEafH bit ARG ABdgL! aVOri ng
agents can be a provi de atabl e oral preparation. iese

conposi t i grslugdhnoties lp;ms@wediemtutamebmmmpldﬁd fmfm e S@)m&ch (TJ@ISdlamoa@uch as
butyl at ed ,g; g*i!%%p%é%ﬁ%%ﬁh £ ac AR eél%é) ) hctwk‘%?é?a@ (D FRALERLE powders
and granules suit repara on of an aqueo I ONS Orf suspensi on
by the addmvd@ﬁsGﬂkwanmhmbmdhgdmsthMﬁOIEMQOMMQngdmemermﬂWﬂmeture with a
di spersin tin n nt, and one

preser \%/at ?IVOéVSeverStthes[e é)g?pe 1gs EléVeerﬁlsn’llPeﬁ 11tYQV}{ [qaeln her Hose are re 1res uOSrpen Hi ng agent s
ar e exenplhighiyedatysotubzsetiadl mgadiyntéi(mﬂmd 1ﬁ$’tﬁd:eﬁﬂmgeaam(ﬂﬂldldfpolpmbr wexdd pi ent s,
for exanple s en fIav rin nd col or ent can al.sq be present.
These. conboerart o eaReo Bk AoadRly SBne i fRER B «RAr PoxPtant such
as ascor b|a(¢a@ﬁlediosa{g@(ﬂdr8171}1aﬁwmeptatmdaﬁls doat sidegondd@intFidtRrheem of an

oi | -in-water enul si.on, The hase can be a veget bI oil, for exanple
olive oil th grmogIgrTidrpytion 063 Yo Rer gptivgiingredigits 18%&?{93 ?rhilsq%fnacapva'%eaf fin or
M Xt ur@s Qéconlp@sied by ﬁr@@é@b@mbﬁlllﬁlﬁhlf}@le@sg@ﬂﬂl‘ég oRdLtRe ingaldeha l¥mOGRUT T'i Ng
phosphati des, for exanple soy bean lecithin, and esters or partial esters
derived f oMYt aft@ryse%zyitagelaﬂ@t%é%vblé Arugn P gtV idgredients. exanpl e sor bi t an
nonool eat ggo230d ¢RNAESRIBEIRMiRN RAMCTofnAfon LRE biRHIRAEL fofth whSt @S W th

et hyl ene oxide, for exanple pol yoxyethyl ene sorbitan nonool eate. The

emul si ons beayiney eregiramtianme sesicdnicny tﬁ@g@ﬂv@ layer} Bhip ppmigpch gehevgrcome

pr eser vat s oAREpABIhRXhdARkRY with td QAT crkEyRRLaNd el Txirs can be
fornulateg h sweet eni ng agents exanpl e 10gl ycerol, propylene

gl ycol 13 scW(Bﬂlbl Tl thizdi reoggisnG e nmnmﬁtlan OBAIS O APIALAS @ELBHISIABCIYS.
denulcent, i oxi dant .
T e e SO
supposi t orenmppod witbne‘trﬁdosargeémn‘umph ecsgts in ﬂom@nrih fig gegny ﬁmrldl Bnal

Suppos! tor rbac SRy ot pln?‘sr %8 g %%tr reg gle? m% Ak ergstgccmofﬂoratl%t her
glycerldes p eseyconpo§)9|ons can réep SRFEdM ARSI RET IR bi t or s
W th a suil.slfae Noos 814,905 adsciilges ea>sszst¢:m eftith a\abm\ehng'rsdmﬁ |10adecﬁ¢0r®$tdtoﬂﬁie}d

t enperatures but e.rectal te ure and.will therefore nelt
o Ehelr o5y difty enpiatin@a® WO UGS ek RS o SRS e CORBATILL L er

gl ycer i natt@ctogedlnbg srtivhingdreapanaleed gk aken. 0h bdne dMbUliias, Ok gpml yet hyI ene
gl ycol s of varjous nol ecul ar MEI%htS and f tty acid esters o éﬁthylene
gl ycol . 2GEHEABECORAUCRGIIB LRSI Y4, S5 tHE B@éﬁ‘bﬁr@es REPop oyt cﬂr 8L t abl e
for oral adxidRItedkbadohRRe@fpped willlithe h?@tﬁ@bllnﬁ‘cro ahagix ofrﬂid geumlgqg@nge powder
or granule, sustained release formlations, uti on,

suspensi o002}z pra%%er@mtméapm%ﬁﬁtéélfetfvldlﬁth@&ﬂma%mms d‘?ﬁ“ﬁ e&d@%?gb f orns

sui t ablse fiQiudR] fFhR et idSh AldnBiha@bn B §&ios RofATdESHonatd EndaddonReeut i cal
conposition will include a conventional phar maceutical carrier or excipient

and the co#podsuowdesd Giroiy 1D mewlst melufling soiyprpotssiam. adchlgan Yigeledi ent. | n
addi tion, sblhbl%%ﬂbb&?&s%ﬁit&tﬁﬁ%lcﬁghﬁ&% h %rsoﬁ)ihﬁrﬁ%ﬁﬁg'sgﬁ mebg&lmoﬁate

carriers, juvants, etc 91] Suitable carriers include inert diluents
or filler §0dlmtr@tabssmh”ltmalp1@mg:amog@tmTiiﬂeggs gaaptating (Kimpogorpashanrenst isan, i f

desi red, %RQ&,1ﬂﬁ%ﬂﬁ%&@9ﬂ$%w{99red'ents such as flavorings, binders,

exci pients an the us for oral administration, tablets containing
vari ow® [00213] Floating tablets can have a bulk density less than gastric ﬂu1d so that they remain

buoyant in the stomach without affecting the gastric emptying rate for a prolonged period of

time.
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30exci pients, such as citric acid can be enpl oyed together with various

di sintegrants such as starch or other cellulosic material, alginic acid and
certain cwopbexi3sishi cates and with binding agents such &eTdlseo1098325gel atin
and acacia. Additionally, lubricating agents such as magnesi um st ear at e,
sodium |l auryl sulfate and talc are often useful for tableting purposes.

O her reagents such as an inhibitor, surfactant or solubilizer,

pl asticizer, stabilizer, viscosity increasing agent, or filmform ng agent
can al so bgy3gdetmiSabichrBamRSiotdel AinRfincfuds ruled adifiRE-HRA WSO be

enpl oyed ?n sgﬁt and grd ?illeg gélagﬁ#lcapéﬁFés.aNﬁtegials I ncl ude

| act ose omsuitaAblckeanyygaef fhidi(nhinggth certriiceaonicats cowlil fhes lsde geet foyitemeofgl ycol s. Waen
aqueous s i i X Lr : I i NS ion the
ot ve. cotnuah AR el hoSletdR Al RER Rt Ol R AT LA

f | avor i ng padergtd gasoal residange ofet ivey ant dpsagdy smawihikreds fa soimsé patidnt reighd adliofvyi ng
agent s _.or _suspendi agen .toget her wi th diluents such as.water.,. ethanol,
or opy! éne 'Sty BErct Ry 38 nBariie WS Mot BT R R gDy B e rne

cont enpl atdechgevfdrini froni the siomaeingseeNinaicembuead alc b rhesi. Sciohed4, k5 dBadi.ng nedi ca
10f ood conpositions and formnul ati ons containing the conpositions of the

i nvention described herein, as well as nutritional or dietary supplenents

i ncor por aBic@héshe reepgpsi ti ons of the invention. Foods, such as nedica
foods, incorporating the conpositions of the jnventiaon_include edible forns
such as piﬁ?"ﬁg P D glEER Sy gy & e bk, Eeie TH gLt g
conmposiot i Qier Ry HREnhRRMiKcalsCHcityomSerind] iRk adhdfes &AL BissricARttoby/ AB&usOf |
chenbpsensory receptor 15ligands as well as _the content of other edible

addi t i ves &8 Thitgraemeneatrit etgiion patl shadaesatcdercepip erkisacd Paeemplghy er s,
exci pi ent g)ntinft@MHIALY SEA GAlr 1&%@9&1&9&&9@ folRBSby ME hetdBtentidpli@li6n HOL
limted to, bars with defined and/or |limited nmetabolites and nonnetabolized
chenpsens 6kspr- Fobsprbophil hay heraddentgipdser e edymefepsadhesien ¢fiogallyds can al so
be T or mul afch Wit slefd 06t b BAHE RhSoaS Ml dnea: bNE PRATPAS] tibgns

descri bed Eer& n. ZO%%bdified ﬁ%ﬁéase %BaﬁuLapﬁpns ’FOOIQB?IFn various
enbodi rent#§9-41 helt pleulibabsnogaddhat drepoedess dnegrvell inegined models wehesrd ngsenys r ecept or

|1 gand(s) a0 l?ﬁGQEOQlYlh%e ARASTALS ir§ ﬁ%ﬂﬂaﬁ%f@?&%ﬁé Jhrr%ﬂ? fli?%%tngésqggruc&fs S

rel ease fornu I ons, known co rel ease
f or mul at i emeuntCempaséncy embtuoamerief@Smdnbatvehenmthibandinoikfis. ed rel ease neans

or by deli devi,ces, that .are well known.tq thase of. ordinary skill in
Che art - HUEI R pRETrd et i P Bb sl 1S Rin B ped 10 U's

Pat. Nos. nBudib,(7d Oess 3erd thaB 981ricABBENBM8iN Matk@ByHiRFiroldn HRBthe E&iriS, 674, 533;
5,059, 595; 5,591, 767 120,548: 5,073,543: .5,639,476; 5, 354, 556; and

5. 733, Boe USIER TH6LGBT PEIRL et BUmHR UL QU PR BRPad Bl eace of one
or nore aegfomach.iBegaueéslihe Absigti SirMGlsothad bidQimxanpdharactapciconn ogyd met hyl
cel l ul ose, other po]ynmer trices, gels, perneable nmenbranes, osnotic

syst ens, ﬁﬂﬁ?¢?§?§ﬁL%@§?g g?“ﬂf@ﬁﬁgﬁﬂ?F%ﬁ%%?“ﬁ?ﬁﬁ%ﬁﬁbs, ni crospheres, or a
conbi nation thereof to provide the desired release profile in varying
proportions. Suitable nodified rel ease fornul ati ons known to those of

ordi nary SKiellngPFOPERES art, incl udi ng those described herein, can be readily

sel ectgd fign21seTié ddmpofiBoRCebcYBed RIEIE AN & R siBhak MYRALHOMsagthe
i nvention thus enconpasses single unit dosage forns suitable for oral

adni ni st r &¢1ote bs swiloned. Hlier ipgestiqn;, thic cempesgions descaled hegegpsellel sogel caps, and
capl et s t hgho@hn@d $o%ga L B0nsGN1 7O Lif ﬂ&%& | Hr G BAREPy 1t 00 194]
Many strateg?es %dnﬁﬁe SHSJgﬁ to obfﬁ%ﬁmﬁgei e Té eéséﬁiﬁggkgﬁ the rate
of r el easanolafigeicie ingictlicatngleateHies pragressefl taveteabusididsaicof t he chenosensory

receptor | ST 9 CRL of L he, s SORLE QL For
exanpl e, A%%??fedﬁgﬁégégégggkgbﬁg%%ﬁg?ﬁ%d&b§ﬁ§%@ﬁ§ prgﬁ?gg%EBQgﬁg%tion of
for mulzat i dmthosrcartetiercstsaweniimgibedigesitis 1.ty dosggegompywalls evaenherol | ed
rel ease c (Ij)tc’qpi)oodS oltI e 13 a%‘lr%g thaf \%}lf e%%ngage%é’lHﬁ’éeﬁ Sgas!trri]cC rle!fjeglﬁons. lTrﬁglaﬁO\% for the

sustained delivery of the active ingredient to the absorption site. In some embodiments, the

absorption site of the active ingredient is in the upper gastrointestinal tract.
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10nul tiple unit tablet or capsule conpositions, oil solutions, suspensions,
emul si ons, m crocapsul es, m crospheres, nanoparticles, patches, and

| i posonmeswOBha/1Bgisease nmechani sm can be control | ed suchprChatS2ele®s26Tmpounds
are released at period intervals, the rel ease could be sinultaneous, a

del ayed rel ease of one of the agents of the conbination can be affected,
when the early release of one particular agent is preferred over the other,
or the location of 15the release is controlled (e.g., release in the | ower

| ntesti ne (iAo . WHBPR dolE RrhSrolhAE b arPlrodBle My dHERARS, thef he nunber
and type o? conp05|t|8ns gnlnlst%rég gg%lrgﬁﬂgFggﬁte%f t he
conposi t i a¢rdily arede t)‘h?éaei@S@Hﬁb]@ tmetlpd)i@ adifbwmesse%@sfeom the stwanebh. | Thg &imd) .

D fferent vV, I: . o0 rel ease
at an onsdF TSR LR, AR R ARER g oy aR RES TR R, CF: °T50
m nut es, absedinth8be miostiteas a padakboudtlle 8@%Othpredibdgy arfd dastionahre of the

adm ni strati r at ffer n cation ase e | owner
A N R
caecum c¢mu|m amdﬁmmunmsbﬂmiwmmsaeamnhbhaipommehﬁ&mﬂﬁmEomﬂsmﬂnmhe a pH
dependent stem can. be conhi ne ith timed rel eas sten1 ot her
ayotem dedEheei RaPiem 6 auAr oY temds by SR breE B E R afgs1 o5 1 n
some emnmbodidieidng dlsidllﬁlomddsafgb eghme eérﬁm@nsysﬂeemydadpaﬂfcq)bmn{e@t ggoi 0 rel ease a

chenbpsens rec tor at a duration of about. 3 t about 40
m nut es, i‘%%’ﬁ‘ﬂo%‘ P Hl?f‘ g@‘?ﬁﬂ’o%ﬁ’% WB‘P‘E@QO n%t mawaw&?r&ﬁ “gﬁ%ut 80

m nut ey, aRireWn &Brﬁﬂﬁ@%‘un&ﬁQWer 30 the RhiftdLk ©5the ABAYE folhOTHE thidk@Ss a@bout 120
m nut es, about 130 m nut es, about 140 m nutes, about 150 m nutes, about 160

mnutes, ABBAYINITchireaioss laygsigperdgon Anwabe st fagksitch sohaengiiaties, about
228 m nut %lecﬁ%i?%%:lggtl&d MS@éJsE@%f th@%@l&%neg(éc&ompﬂﬂ%gﬁw d@@%&'%‘or%r;’gt 1&1&1&1#% es, agout
m nut es, abou m nut es, ou m nutes, abou m nut es, abou
280 i nut E8NCCAIIGEs Pobnedr peyEST chato grtamiDton giMcssicerab it cBLESH Wut es, about
360 m nut oo EBot 806 m ke Bpotl aifgr ik MukE s BpHhetsd-AHRCS Spout
400, alboutof #Qdydiabislic palginer dsolabdhi ged Ryerrorss el téqbqumdlanISOnset of the
(ol case.  FPEIPASIRN BT K PSSR PR A BlsBpR sy oL e
time p0|nu&eoﬁwaaiﬁepnimhwmflous enbodi nents, the chenbsensory receptor
| i gand co t| r ovi ed | i ed rel ease
formul ati gﬁﬁ 3 8 esé?% ? Ilimlé’n elrsrrSTur%daSe{)toé' arlgf%%lcslcqepoczl nprg(ﬂﬁg‘%) N b a"thi't ar y
dosage f onim doﬂ'm fonfmminaﬂe tlﬁeedrgajse dnageaosnt fommnatbewah cams-txeked or mul at ed by

any known net ho h.-as a t hat .en dlfled rel ease
comportn Popatngs R RS e e e s Fert Bl SR RSL OB RS of an
acti ve agerfernabsugfaddofmmcabledddhyRbted sefofmsMEe)atiabusaiycadt is Belicrg®ibt thise about
10% I R t o, about OW qQut 15% t o ahout 85% MR, about. 20% 1R to about
80% MR, a8 %rqnﬁ?l\@ﬁt%%&}?ﬁal ‘?’S%CRQ’GC%‘EB e h W?IWFB%%‘&HEIG%%IW about
35% | R t 0 paReidt, bhbdadMte mahekels ALRub Bf fanPpiiheGRMCMR, THRREWEikIWdR t 0 about
55% MR, or about 50% IR tQ about 50% MR. I n certain enbodi ments, the

i mredi at e SPRhledReengrPEEt QEIGtYe Ingirdisn st thaduirred domains dseaust thsie active 15
agent jss ab@dbeleA¥nmbRvdid BRBKL thépd MRdisbdlvOSResde emibe dh B Rk mer iNEechedi at e
rel ease of "an active agent to nodified release of an active agent is about
20% | R topalya@fs bovgdvrheniicthydrpee dstifie hyditad ownete RIPSSIR fortW VR doRsonent
| ncl ude  aqy koYt bt QB i QL OLE AN SF ik APUGES, TIROBh . Pl | ets,
and the like. Ti h%“{ %aségg%%teés t %’ } I gneéenbodlnent t he

rel ease merdieding mabk to diffusqriiepugh thetgehtpr at a viafosmgete.(" TR') system t hat

rel eases ti t nd(s), at
ortar nt 1ouast oA RR il O B UIB e pEREEIARLY, { RERbOg WabRPCLD) . 2
wel | kiowthe qmndzelneatmntofdfrmhcsm lnglbdhenttmqmdesrmltle‘la&l@ gelysatenmmhits i ncl ude any
lknO\Nn eXCIIPIIE%‘r)]& ng‘rrﬂ%/a% 00"%"[0 ¢ ca125£n ial e A t’he gé(l(i eI 'c?rnltmsdt ¢ ac 1V(r3m‘ rx,

ayer or coa g can ay rel ease of an ac y slowi ng di f f usi on
of the actingraliagent a¢tmm ate oeﬂmlhngmnbraneSmhicﬁbb@lti 1nmdd1earerlelem©f€h>em pi ents,

i ncl ude but .are not jted to, acacia m ar abi c), agar, .al um num
mgnes: umitiRrgargenal gh Mty Spub i ar SR G G sl

bl adderwr ack, bentonite, carbomer, canageenan, Carbopol, cell ul ose,
nicrocrystalline cel | ul ose, ceratonia, chondrus, dextrose, 30furcellaran,
gelatin, Gratti gum guar gum gal actomannan, hectorite, |actose, sucrose,
mal t odextrin, mannitol, sorbitol, hon®y, nmaize starch, wheat starch, rice
starch, potato starch, gelatin, sterculia gum xanthum gum @ yceryl
behenate (e.g., Conpritol 888 ato), Gylceryl distearate (e.g. Precirol ato
5) polyethylene egcoI (e.g., PEG 200- 4500) polyethylene oxi de, adipic

S o, [ 1 o 1 o a o A NS\



hydr oxypropyl nethyl cellul ose acetate succi nate, hydroxypropyl nethyl

cel lul ose phthal ate, cellul ose butyrate, cellulose nitrate, oxypolygelatin,
pectin, pabyegalizamy povi done, propyl ene carbonate, pol yaoanisdes/os3zet hyl

vi nyl ether/mal ei c anhydri de copol yner (PVM MA), pol y(nethoxyet hyl

met hacryl ate), pol y(net hoxyet hoxyethyl methacrylate), 10hydroxypropyl

cel lul ose, hydroxypropyl methyl cellulose, sodium carboxymethyl-cellul ose
(CMO), silicon dioxide, vinyl polyners, e. g pol yvi nyl pyrrolidones(PVP:
pOVI done) 1sulﬂfeld31'f\fér5}§éles ﬁqgrg%ﬁ&dramﬂn Bﬁl AT ﬁ%%ﬂl@ua@B&l?ﬁ ﬁé/ﬁ?O agd

m xtures, Kollidon SR, acryl “derivatives : acr §

cross-|li nliféadsepnmea@s yf the pelymaltyidyagely Iarqﬁeaerdént@@ryetlvwéwc)rs m@blaeth@ao
(dextrose 2dhe timed
ol case: oXsTRVBONRKLEL f AIRIGHEE iR G BONTRL0R, LARF ot RIS 10

conpar t mewtysaflinitapéthe pf)lytnhem&twrﬂﬂeamcteomndaete pamellrufg i$ hleo ¢epandengon ™t any
ﬁggbhg%blsgad fhe {sg(?_lrfmo?/r/lg‘rﬁ%leﬁu LSy ai]r}nglsa}c g érélet})ettween he[pﬁkfﬂ%ﬁl ?_ge% 2% si%e! P! ents
enbodi mentisluechded by rt}rmxdnafeetrme)fmeqioemr amdethé degred @tsedlling Inc&bamgehea 20

chenbsensor re tor and(.s t an t of . about out 10
o ean aimut S O Re i R BT D Lgs BN R sk O e Rranfiity " 50

m nut es, qtﬁlms] 60rodi- nmteesoolya&@wadd)pd]ymt a@mdab@marﬁ(}ffﬁmmmahngabout 90

m nut es, out 100 mn out 0. m nutes,. apout 120 nmn , about 130
m nut es, éi ypgtersyes | bH tségulatafgﬁ'ﬁfﬂcﬁbd &(% Slm&@&?ﬂtmti%‘@al:ﬁ“h‘ﬂ{si% anibout 170
m nut ey, pRAMEe dBbbeTomil FSxceBBAUhrdA&Q afld PWLEIEbiligDOEeo2@0cBisninkes, about 210
25 m nutes, about 220 m nutes, about 230 m nutes, about 240 m nutes, about

250 ni nut S8lYaEBEAACIORBOYRTHTRE 8IS0 Bsside [oeer disAlutiestime lve Sencitiliors, about
290 m nut @ ARPMLCiRQM. M nutes, about 310 mi nutes, about 320 minutes, about
330 m nutes, about 340 m nutes, about 350 m nutes, about 360 m nutes, about
370 m nut 480224boGempsud wolnbiiess alapsurortagdo pitivainsscdicabtslpescioan desssut 400,
about 410,

enbodi rrentf%rﬂ{vsirrctallﬂ BHstm (r?rg Seﬂ “?gf Ig(g}é%g%%&ng)myﬁggeg%gg’g?@% %tﬁéﬁgbﬁﬂ? 3”&1 ?rul ated to
rel easié ato pastiteon lh@ﬁhmerethrvd@plmhlcrriomarm of thetsmitem.esrdtoati theserdic bagidoné med

rel ease s . m nut es,

Lbout 30" oF U PRyAEsLANPY B Shuh CedoBRRhBGre SRS E borlon RN A1,

m nut es aft¢ the faddmsoiion af the activie ingnediant theorgd diemeaitersfilpdtikerstitiargghcesel ease

systens are for%l atrgdelto rel ease at an onset of about 5 to about 45

m nut es, 5'¢8%49bout 135 ni nut es, about 165 to about 195 m nutes,

about 225 [otrzza]bouthEéscommmhe]sofnuffasmosmerlma; floatatoh ahid/oebioddhesi@of f ol | ow ng

adm nistration. a, subj ect I r ous ments, the methods

and c&ﬁpo?f‘%prelgﬁ% %ﬁdroé%gteé?ﬂrlﬂsée%@kgﬁ% ﬁ‘é%t?‘vn ec%ﬁ%eﬁtrmYﬁing%%cé‘ée)Vé 88 %r ovi ded

in the forsediontidarikss of wasier trrsavibatd 1ﬁﬁl1$e fe@ pled: e faktimodenedi at e rel ease
j diate rel onent can be

conponent uni tary dgsage.form T ase co

a can be ﬂwﬁall aPBUMRIAS é?gﬁc Bigrd st wsa%dapqréﬁrﬁr acfiye ng HEGH{FEY Bps the
timed rel gaskl mMRINGRY oﬂﬁ sdbbenéertkaabslsm thd gﬁ@dlcrmimaew@mer}esmt ofan be
formul ated to rel ease at 10exenpl al%s nmes prev ously descri bed. Exenpl ary

ratios of theabeerpesdt fid. éﬁ%?a&g (U-P Ry 20700 ¥ e82%atfd ntndrde’ 72 318? 9d WQ| ease
("TR"),50f ogsagty ve agent are about 10% IR to about 90% TR, about 15% IR to
about 85% TR, about 20% IR to about 80% TR, about 25% IR to about 75% TR,
about 30%I90227b BeJpuer movserRre wpslifor aBueving contrellsd utlewss9b thRactaBout  40% I R t o
about 60%;J, : t 50%
TR 15l n Ce%dﬁﬁ@t&ﬂ@??(%éﬁd }s’éh(%qlﬁ coSh Mkl C@g@g@? @Iaé#agc% ?%@&Sgem to
ti med rel etk byfinangtbe Iaméoyagleﬁt the surzdvoding 2854 fiRid eangbifuse tregghTthe | n ot her
enbodi nen edi.ak e ease of
an acti vetngage}zn%}l%rré about lg}gjl ﬁglt%odlgo%)\%?h ega% Qfagl%ggntﬁn?grf?dég@ga%iﬁlﬁgs and pH
Dependent @shemo[xem 200t IﬁQn@ha‘n@ronby atinpmmatnx thdt slowhecrodzat €deyd.g.h an
enteric c i CliaV t e a chenpsensory
receptor |1 galﬁngENO)S ﬂgog%&dste a’??%ﬂ %Olr% g?rg?‘?’g%?d% ?:‘tﬁ%?rémlﬁt such as the
stomach, &ndoasns, cﬁ\moaldeil,zalyem raall &3 6626118 aad WD getis&@rea, for exanpl e the
duodenum for uptake. 25[00201] The enteric coating may be, as a
non-limting exanple, wax or wax |ike substance, such as carnauba wax,
fatty al cohols, hydrogenated vegetable oils, zein, shellac, sucrose, Arabic
gum gelatin, dextrin, psylliumhusk powder, polynethacrylates, anionic

pol ynmet hacryl ates, m xtures of poly(nethacrylic acid, nethyl nethacrylate),
pol ymers or copol yners derived fromamrylic and/or nmethacrylic acid esters,
cel l ul ose acetate phthal at e,



30cel lul ose acetate trinelliate, hydroxypropyl nethylcellul ose phthalate
(HPMCP), cellul ose propionate phthal ate, cellul ose acetate nal eate,

pol yvi nylwal2eotisBispht hal at e, hydr oxypropyl nethyl cel | ul ese/meahasys7

succi nate (HPMCAS), hydroxypropyl nethylcell ul ose hexahydropht hal at e,

pol yvi nyl acetate phthal ate, m xtures of poly(nmethacrylic acid, ethyl
acrylate), ethylcellul ose, nethylcellul ose, propylcellulose, chitosan

succi nate, chitosan succinate, polyvinyl acetate phthal ate (PVAP),

POl yvi nyl (GRORAL 6 2Pk !.£4.0a1 B AUIRENL Bldbtl HE 8oL 03 ARAnBATPRRLO! ©

m Xt ures t ereof In addition, an Inactive inte late f1lmmy be provided
bet ween t hesvedttoyeachg elm enwmagleg arpfinged %@S&ﬁém@@nsﬂrwm&r@@e@@mds ki gand(s),
and the e f with the
enteric C%h?@h%oﬁ?ﬁ@%@ﬂfﬁﬁﬁe en e%?gﬂ%%ggi%gggég%mgnﬁ?%ﬁﬁ% gﬁﬁ?% rel ease
t he acti vdatggentand fmax sexamping cach of lermpdlésensory r ecept or Ilgand(s) at a
desired p ng at i b ol own t hat
differ gnt I—?dﬁb | g(r;sg% R S%ngé’ér %n:%lrrgf%stgng dx)@@?gf%gt%v%esg% 8’%‘VVGHlnél-ls. For
10 exanplaymbgﬂpdmﬁﬂewumnaﬁynqmmm@$pmndai@MEdmﬁxﬁﬂﬁ1enﬂwmqnmnmﬁ and the

ej unum orrespond.to nent.. I n sonme enbodi nents
L e iR ARERRID abReRaRs RaS Bl TS e B BE B asE R e epbgee | "
| i gand(s) gadtriartedtiGiebut ohlyaligablyvéduetivding@dbogdchpHhd muakeuid B chn be about pH

2, about p 2.5, about pH 3, aho 5, about. pH 4, about pH 4.5, about
pH 5, abo&? iYsredgn g S“%‘Eﬁ%tmaﬁlpﬁrsg“%tﬁgftelﬁ#"é dges nof mé‘tb‘bﬂi‘? TREPsg Wlﬁ’n“dld

15enmbodi mMpakisieVb ifritiMlaktivRl ifert @b R ABER suitdd® BNILKEEngRATd NGB didht@o fHer mul at ed
to rel ease at an onset of two or nore PH val ues. I n certain enbodi nents,
Y

the ent er (UPE GaYtioHstngl dragto hase msiems 0Bly gl 4R e2sapf 3V MeEdicg® opH 5.5, 6. 0,
6.5 and 71@ﬂwhamﬁ@§&@&pwenbodlnents the enteric coatings are fornmulated to
rel ease at an onset of pH 5.5, 6.0 and 6.5. In other enbodinents, the
enteric coatings are fornulated to rel ease at the duodenum jejunum

20i | eum qg{m%@@%&okﬁ%ﬁ§ §NGmsl N yet other enbodiments, the enteric
coatings are used in co |nat|on with other rel ease systens such as a tined
rel easié syéi2eph Tlooansid gaﬁtr@rétﬁnt@){ewefrweemédiﬁntén]n@ry tlveme dessribed inowg.i ngs are
used in c i 0 itary
dosage o, EDI" B AP, B TR M PR R U BRE A, Y et
with a 20%silcR. BOSndMR, smmhpiokn@m syofems hevmansw%gemt@mdp@asso%ledg\aﬂld( s) can be
coat €d W ¢ hatrzla‘n etnlt efrﬁxe or a tl A gabr%%m r%hee es alio a% vent evac 10n I“rhe rel ease
is delayeglun |? t e osage}?orn1reaches a B?Pb% %pg I} erepy releasing the
| R conponelint stomavh dhicadbg lallowaing thichetihReenmrarne ribeacimedinie dtamadchfoR24 el ease
propertie In certain instances, the enteric coatings are used in
conblﬁgtliﬂlﬁ|th an i medi at e release/tlned rel ease unitary dosage forns.
Sohgg_st r O{MB}ntENﬁnﬁMS/ﬁ@ﬁﬁ)ra{n@@?Mﬂd cdﬁ&ﬁ:&l’rhlbﬁﬂyéﬁ%y@érﬂ indledisomaget f or ns )
exhi biting extende tric residence, sin me resistance to the
pattern o “Wﬁ@&a la}?aygrowﬁmaﬁ i e fi“?? "é ?‘W%F adpinpired 354t t hat
serve to pslagRlonfTBdr@idnalitHills Gapdte | ihcludifd Buthst 1aGiddaY 8 delatifcap@n® enbodi ment s,
by sinul taneously providing the dosa e formw.th a conbination of gastric

resi dence [MR8&hd] hfgm%tﬁépéwbﬁ?ls\tewswmﬁemkﬁarfglg#q Sabatti-Breredendders ¥ c 1 uid,

adhesi@n tQotdhenBugaRasionttdAtat Qhfitheimashd @ik est éoﬂ?ﬂnsé 5 f@yme@Nd
swelling to a size which del ays passage through the 5 pylorus. In sone

enmbodi menteectedbirora g idegradablerfobmesgandudieg bt gou;mlﬁfdé& poxdreehibopdeserr i ¢ 1 ui d.
[ 00205] V\’\xthkbhtlpﬁottl%%h& 08 lgﬁlsé;a'éfrl@?ﬂldlgein%'n{érlc hglgﬁlgr sglfog%(tialﬂ/ 1ﬂ55‘luhgg‘[ art will

be able to nake an se the conpositions enco sse y the nethods of the
present i midessitiem.S.3, a hydnephabrampdinmenargny gagure thareof dnpildigon, the matrix can

(sustai “e(éoﬁlﬁﬂls%aa%%}l d%é’rﬁ{l_q T ofes, ﬁr?%f'at'i&rstedn@ ARG SaMRG 1y nfr P JATRIROdS  of

the present invention oati ng
30  non-degradable polymer.

[00233] The hydrophilic polymers of such delivery systems may be any hydrophilic
polymer, including but not limited to, a protein, a polysaccharide, a polyacrylate, a hydrogel

or any derivative thereof. By way of example only, such proteins are proteins derived from
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[ 00206] The floating property of the dosage formis designed to have | ow
density and thus float on gastric fluids until the dosage formeither

di si nt egrwbes1i(Bsot he resul tant particles 15enpty frompCmaSseiones2) or
absorbs fluid to the point that it no |onger floats and can pass nore
easily fromthe stomach wwth a wave of notility responsible for gastric
enptying. [00207] In sone of the enbodi nents described herein, while the
systemis floating on the gastric contents, the active ingredient is

rel eased shalivedhsllRudERikAly Al SubiAM LRGN GRh alldih albEheARALOf
active ingredient, the residual systemis enptied fromthe stonmach. The 20
syst em nmaylbusuersey aibninmy By gas of fxampimandnsech(patystasharidenro sedigoelgmale needed

to achiev i . NCI i : i y taking
the dosags” PapRs el RERIOR. B WaZbR R o R B RRE ORISR SR 15 Or ce
(F) is requiyvmgl dloobkkeplyting pyoshdpme bopatyaceflatabbychsoyant on the surface of
t he stqQmach, contents | . .[.00208]. . Dependi ng .on t.he desi.red pr.operties of
the compodttFE ST o S aF Aty BERTUBRET s M B g P8 B ot ng
syst ens siwithlassuiténddcrmastinkplgegemi Such ok clinkigdgeast hig wadl kanee th thy sit.eand ( HBS) |
single and nul tiple-uni.t. gas erating. s , hollo 1 groospheres, and
7o e or gty ol AR ARDEIS (& D S ot Bt R AR CIRST o1 Ogy
dosage f onin ghar Reh@ldnsiohC@,g. alnthifuat, cRdinune tiddneith begitconismvibilsh, atylf | uence t he
dosage form huoyanc Wth the know edge |n the art and.the teaching

oy ot ded KEPBHST (C R bietl R HE AN LlaiIr | e OIS T S nt

t hese ®Yystgd®, sutPRIRA] villaeizbbeazitinB Hhdrs 2gedikQrons] hdRidbel , PidRaley-wher e
buoyancy is created via three possible nmechanisns. The first nechanismis

t he i ncor J8YEICBANSA. G BiFerarioBRthy Brikrrarsires. dingthyd adipingfaenty.)'-| ow density

to enabl e fHlyRAL bRYiFABadeRmiRY Qﬂﬁ%t!etﬁl%h%%&einéﬁféﬁcﬁ)ﬁé@% shigk not
disintegraté into small pieces to enpty Tfromthe stomach, but rather slowy

erode, gr dudrapslyandgbeingyitele grarrchnkinecceite pedisicfl yorrxamgleeleed Heybpokorh t he

st omach. B?&&gﬁemmﬁné@m%psﬁl&efKggt!gzwﬁff\wisnﬁa% EQCLioYR I b&fi ents or
ot her active ingredients admnistered in | ow doses (a few hundred

m | | i gramcpdamiglByblshertless) or having | ow water solubility. S5However, these
propertie i m il i . r i r wth

R oty ved SHE, ThU i eyl e MR LR b RRATRRAL R M AR RL 2t
of pol ynmesubwentidlybesoheddiec pbofilests drad Sdv. By vow of ctaimpde enhyg sedhi eatericr el ease.
Dependi ng _opn t he unt,, of | yer., . a. capsul e,_dosage, f not be

or ot cabravats P TR s R e R e RS bR ot but i on
of drugs @hthelateehydasdypropyl mghdchllahksadetateasut@lrtedr mdthilhcthadrglam can be
10accor(§pani %% 13(?( an und?si rable, rapid initial release of drug or active

i ngr edi’ent™MRGATRH 2 AIRODMEpst  of ten seen with very water sol uble drugs or
active i ngeedsentse ndnQR2hadbldhelrghooio golmeRaRddsimsich Ihyeeed Rlivay bpkendl a

bi | ayer dosage form where the buyo cy orjginates froma separate |ayer to
the acti vé“q?‘%&?et?“.t arpypoLli ‘;S?E‘rtBaeéWLf‘i?ﬁH 06%@9% %i?l@g@ﬁéaﬁyhctar?éi BtSHbl ens

encount er @gpoMhét, fdIR(BNGE §FBI IR BSIGAnABKIYEde, pSil U bidtatd BRI Mbkrires mMechani sm
is the incorparation of one or nore gas generating agents. Gas generating
agent s reél%f’_tre%th gastric fluid to generate gas. This gas is subsequently
entrapped [§6286] NThO@ ARG 8y drOPHILIMPLheFQRM SudiNafdrQBdcdldrPRysdidnd he gastric
fluid. This approach may offer inproved control over degree, onset tinme and
per si st enédiclusle, ut argmat listied to, 1Bly (Haka-hydgoxyacigl 4sudns poipgkeetiq 4s&8. a system wi t h
a active ig IBhtciho N £ aSukiRIndeds20 by a gas generating |ayer,
which in ug’gggv\%?s sﬂr)fg%ﬁ)g’g% by a pol yrre‘lr?%c | ayer responsible for

control | i heP232k i Ve mergbrentis antd in shchdaysrddrdshyarn eystopsthaya substadighe enbodi nent s,
the gas ¢ % i t] i i | ui.d generat es
car bon i G e e RRRERE LEBARaL 6f AL, SO RLRb G M 3ot at o
m cr og@l wampiise, lof wirhe! egahpli glyagdnlose ¢t othith ecliydse denetiadsisng) asonponent s
useful int co sitions described herein. 25 ncl but .are .not limted
Lor a comsrnT ONEs COhBREreREs BBt My Sl “Ereliur Bleuflebulils of

G oup | ampdy&taspudh aspetyathglent redptdihiag, soghtyrene, poludag icopulyragtdacial ci um wat er

| ubl b | fit nd . bj bonat h. di bonat e,
Soct um bi CHPBORALS TGO R AT CUIRRP D0 MR CAPEBRAT R The gas

generating conponent can be present in an anount from about 2-50 wt-%
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30[ 00213] Floating tablets can have a bulk density |l ess than gastric fluid
so that they remain buoyant in the stomach wi thout affecting the gastric
enpt yi ng wete11fi3818a prol onged period of tinme. [00214] Lipoirtiskeions32ef
floating dosage fornms include required adm nistration with a suitable
anount of fluid (normal gastric contents could be as little as a few tens
of mlliliters) and their possible posture dependence. A patient sitting
upright may ensure prol onged gastric residence of a buoyant dosage form
whereas a iAa; | n,of the floating
dosage f0|p r%nbllg ggﬁhdg%b%% E@I%gd%hﬁg%éﬁlgaqyg&ﬁ gg%ﬂt%;lg% %Iﬁle dosage form
from t he gpbmephleis duorpplastiss, rﬁaﬁsaseatolyalnylldenelﬂfuamdn angpplytetrgfvpro@lyylentg- 24) .

P T R L TR U e BB S S S oM
mat eri al tphivingbdear eldotide dohelygearst ethydenruviys alcohod D(H)Oﬂ}al}EES’ polyhingl dlgvbpleases
gastri G T Shent! L my hacryla{ehcgpoelﬁlingrgl N otflgrrp%gra(f‘rﬁfa%a WS %O%yqlgha{c%latexanpl e by

conti nui ng%é‘ré{h on or m-or t he
per si st entpobzp@yioﬁmﬁlegmolgﬁreﬁllamrpolﬁmlthadzmhmpﬂmlﬂranhas pegmidedgriliyaiiided as a

sui t abl e pol f adh Si pn of. ora adm ni stere a o the

gast r e myoden popadbnfoRgar e i olyiuiRR; Mgl SubBE PRl 511)° |

shoul d be pemé@dpélih@tenﬁlb@ Sideqeah oy ok viedificd); @Bly@ﬂibrnﬁidé@l s with such

systens has B ndto be. uqrellab{ n translating to hynmans due to

di fferenc i ences bet ween
DovRT i B ket Sy POl En s shiPo e, Bebias

ani mal 9 a@elyeyma&ona{t&ogéhﬁanhﬁ&ldé@%r}ﬁpb@gleh@Etﬁef@ polyReBaRdi, RAddIon of

bi oadhesi veness with | ow density naterial s . I'ess dense than gastric
f1uid) naiPAbERH PolsEbisnpheRpliq ROERST, @ﬁlgnwbmwfefoeaaé@erhvéesmoa BHYMEN ti me
(GRT) by %biyﬁ%ﬂi@ gdmevng@a&@ﬁéstah@pownhlc@ﬁ;azdla the upper region of the
stomach. Because the dosage form a has bi oadhesive characteristics, in
sone enmbod?MEBk sThe dseveiessaige cp@perngiapiocigied ayvithithogapfrik meu|be in ppagE@tats ¢
mucosa. Syglhi 6rr}9ay'?fe919ﬁ{etfblﬁ§ f%%%gﬁ&e?] or $0RitcA2 r%'e& bP&ﬁoeﬁ@@% Lgdnherein
shoul d be of a srze that dosage T After
i ngestison hqtuldeseambd»smm%nrsnacnemmltﬁemlqn@r@mm@pl@rds tablpt, QUWESM@@!I ment s,
t he conpo e ponrus
ant 1 -art oriaRR, & Wi e B, 13 BE 61 1455 BAZRARR L NANANEAES B O
[ 00218] Thee u@ﬁaagdlefmﬂftmoﬂbsderlwbls/dsyheneffxlmemaawelgolmaninﬂélaty;mbdarpdtmd ic er od| bl e
pol yners. A t.h on_i in |c fluid the dosage
form swel II%C?u egrbuanostk%lon} eggoe??lo ?CP T tﬁgacgwgl% %feﬁ lfﬂa%v]i)ﬁ 6fntr%]?PC(g)ur age
pr ol onged bg@stn aiy tivetl@rts @hethellin ﬁ'edaﬂohﬂ‘ﬂsccfnmineﬂhﬂthmhsctc&mp%ﬁh deitdiniegy of t he
active ingredi enlﬁ) tg t he fbsorr fn Si t In so enbodi nents, the

' Ph ‘g

absor ptli oféy ¥ FaRA ORP eH’iaetﬁl? S 4CAYIGs ypper gast roi nt esti nal
tract. [00219] V\hen t he dosage forns are nade of an erodible, hydrophilic

pol ymer (s),. ([%%dl I eroge over a reasonable tinme period to allow
passage f ul§ nt*lvﬁ Y#FHe period of expansion is such that this
wi |l not cpomgm lmhetmr&slsslam agroRRatild sybRfs dasABR if L INPRASRE S, 0001562t he
intestlnelna artiall | en state, the erodibility and elastlc nat ur e
of the Shydraredaol 57vﬁap|beé$qdrﬁl thesastaingd relgass delivsry mﬁ%%stqe?féu

obstrugt i qaerehymél@pag@a@sqg ah Qe a%&%&mlg M«@&:bgé@ dyﬁéf)Pﬁrﬁng%t}pQﬁMt@ﬁa{lS are

avai l abl e to provide systens that wll then gradual ly rel ease
active i ngpeditiag el ¢ mivre gea §l}%fqr’élﬁlgd>@§’@§éd¢fbfrﬂﬁ’i§e a pipgropheRigpllasticiagt 4 ve

i ngredi entg, &hé&%%ﬂﬁ 4 aqﬁt?@%ﬁ cBﬁ’ch §‘§%anﬁe9r’fﬁlé 'ré%ﬁlu!n!g T BWE %\%ﬂl‘eés‘ ¢

pol ymers. Upon hydration ese hydrophi['ic™po ch do not
have a covinentqual ©rlg8e nﬂqr@ﬂ@édm) 1n size, and in certain cases such mlcrocapsules are

between 100 and 500 microns. These microcapsules remain in the small intestine for at least
30 5 hours.

[00240] Film-forming polymer derivatives used in such microcapsules include, but are not

limited to, ethylcellulose, cellulose acetate, and non-hydrosoluble cellulose derivates. The

nitrogen-containing polymers include, but are not limited to, polyacrylamide, poly-N-
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10structure, can forma gelatinous |ayer on the surface of the dosage form
The thickness and durability of this gelatinous |ayer depends on a nunber
of factorwo=oth3asot he concentration, nolecul ar wei ght a&ou/vseeoosizsy of the
pol yner (s) conprising the dosage form At higher concentrations the |inear
pol ynmer chains entangle to a greater degree. This can result in virtual
cross-linking and the formation of a stronger gel layer. As the swollen

| i near chai ns 150f the hydrophilic polyner dissolve, the gel |ayer erodes
and the agt 3! ' i [ : rate of
Gosage 1 orm HE L B b Py ary bt alegne TRCRAN PR St 08

i ngr edi entmicipcapdd jncldedut dri pRidunifed |ty raisicsrob eptdns, abthplatey.sdraydsi ssbagaicsl pol ymer

(PAA) may LAt e. f.or LX o Ve age forns
For mul at o6 SRR il (ol AR ARG IR el DFuBE e BL Bl HORPOR

acti ve i nguehdhienarisniapddiehut hicmotlingltaiste yangmicsurfAsartth) sudvas by may ofur f ace of
the tahlet _is hydrated. it fornms a.gelatino |l ayer. .1t.is. .believed that
this ayer tIEFRl e il PEaRePBHal R B hiusica®oRE kRS el o ar e
not ent angtidthanlvaicsarfadtarpg byites by by ofiéxampkt polyoxgethglehsedmetes afpoditarmany

pol ymer particles. The craosslink network engbl es the entrapnment,.of active
et MR e e SR R A R iR T

wat er sol ghdta,oilt Hiryordebridaits ich S0dtvRatey, siehadlBy vay bh&ampREcalther as | i near
pol ymers. |nstead, when the hydrogel is fuk“% hédr ted, ospotic pressure
from wit hi"RSMSHIS AEIBR SRS 4Tty St EUBya ) Wium Ngrofragicsttet

pi ecesjoof gReryhydemge! . The active ingredient is able to diffuse through
the gel layer at a uniformrate. [00222] Though not w shing to be bound by
any parti d#124H t Ree poniniting qprapls Ehitoahn R midEres ot eowditdnt rati on of the
active i ngp@gieRlnyiRALBASLE M [AM A NNBav@Bked REA hes AR drSnd NSk By nam c
activity or chem cal potential increases, the gel |ayer around the active

i ngr edi entelese ef sy singeedignts aas descghed I anw_eﬁﬁln%}f%@?ﬂgﬂ“ﬁnélpeﬂlé@'MIl_t sina

l'i near rehgasgs qbhgi. !ﬂﬁxﬁ%'o?'ﬁleée%@g?rﬁl@tand y%h@ oF R EEmBYSiAuBs mact i ve

i ngredient dissolution rates are ected by subtle differences in rates of
hydr atison izmeatiecpwehén eagnpadssedimdpnrd0kicgmal fopolayahdat filegdwlogleths activhegant is
propertie . K i tors such
A P e e G T e
chai n ent aaginertentafiosefdhitosys tGNMCiN|, and agfivd dpentol Fheeableratani akso cdmeinext ent and
rate of swelling.is.als epend PH 5 and the dissolution nedium The
channel s st “BrGE By SRR SRR ErRry e Sher S B PR slnced by 't he
concent r atcrmeurotlldsheodohyner and the degree of swelling. Increasing the

anount_ of lymer or the swel.ling degree of it ol [ ses the size
of ¢ neondARAHE T B sand Blnd PRAREAEEE S Bk b ST RSB do

rapi d and sgdftdfihl reloise vl sbiim@osefrafonnd @it isdlades agdloh@htd parttibadfad gastric
fluid (SGF) and. sjnulated . jntestinal fluid SIFb,and 10 tod%EE dpsage forns
of excel | difranquicaiieadivg medicgaet rip apeimheys. fosh pasiioR ,agedlﬁ’&géoﬂl% el

pol yacr yl isGerd@i chhRins Bt s af@Yn @bkS Qiliphevihd gcllingRht @h$s @mithRrhi mes at
| ower concentrations than ot her exci@ients. [ 00224] Conmpound solubility is

al so i npor<eihtn U 2k lggust hrgh gem prabledrt erselinkingvidbhiba ganthas s whfitpr i si ng

cr oss-jsi nkied-uRRlYAGHYdel G0 ALddirDRhdHE Toid. PRR%LYy, 3Rl ibhle I CMMAdSs; t end 15t o
partition into the nore hydrophobic donmai ns of the system such as the
acryl i c basupasietoenhanee thssirgngdy of orpsgiinkingheteeensthe yasthan gompad fgdogyder go

di ffusion bEQf‘éu%PéddQ?ﬂétﬁJ Iﬁ@i%ﬁgi?é’flﬁle Tré?eak@@ftﬁ@&%digirlﬁe%‘é’&d{ﬁﬂo%‘nt%?thtehe active

ingredient through the 'water-fTlled interstitial spaces between the
m cr ogel s foruG2ips]In wilditon theartharngunmanddpcusf begw gt ciceaptabipgsllingpgents thafat at i on

and/or bi 9AYNESLNAIRIARTHLE BSund ARyIARAIR0LRLTe HESSLhBRE ARG, user Ul in

t he present "1 nventi on achi eve
30  naturally occurring or modified naturally occurring gums such as alginates, carrageenan,

pectin, guar gum, modified starch, hydroxypropylmethylcellulose, methylcellulose, and
other cellulosic materials or polymers, such as, for example, sodium

carboxymethylcellulose and hydroxypropyl cellulose, and mixtures of the foregoing.
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retention regardl ess of whether the subject is in the fed node or the
fasting node. [00226] One neans of achieving a swellable particle is to

di sper se wbeonci3sdsse i ngredient in a solid matrix fornmedprofi/is260bsizance t hat
absorbs the gastric fluid and swells as a result of the absorbed fl uid.
(See., e.g., US. Pat. Nos. 5,007,790, 5,582,837, and 5,972,389, and WO
2598/ 55107.) [00227] Polymer matrices are useful for achieving controlled
rel ease of the active ingredient over a prolonged period of tine. Such

sust ai ned 6H24§]0”fnra%!h€1dnorneﬂn%ﬁ§§f ﬁul@ﬁéﬂ ﬁgﬁgfo‘?kﬁer&%ﬁlbwtliﬂs@{He%ehth(ﬁl rate by

whi ch t he surroundin astric can diffuse throu he matri x and
reach theBamhwvleandﬂ@qnefdmlemU Sdl?aéé[‘éﬂ vd 3p.A&7 é@@mh@ﬁ%gﬂ@ﬁn&ﬁ@wmiwsw ffuse out

again 30wt I i t hat
oy or a0 BRANY Bl Gkl RARER' Rl g Qb fm UEL RS RIBAI X 102, o
5,783,212 ,pelﬁctlﬁdbﬁmbﬂﬁ;y \6@1@@@‘#‘ zﬂ,hﬁdrolﬁuli@ﬁat&% Ihaﬁl,nﬁljlﬁes?a]lﬁter@ogfisé’qcﬁﬁﬁl,e and WO
32/62(6)]‘7:]52 Sgh \s{\spf 9r7eé<a:1|' 88114)c)a{1t}111£1? gu%%ng (&JGI'IV %er%ol}?and alqo?’ysaccﬁ ide ma%erl i bes the
encour agi mg)aprecdfom:eﬂrﬂg@me haerbpmlsmt:cthande ("Ehuhgsnfat Mampiwg:ﬂmmntﬁmaaspl ur ality
of tiny pil consi sti n acti redient with r.el ease. r at

control | i ﬁ&é marter ?ra léﬁ‘%‘}sﬁ’éﬁ‘rﬂ@%ﬁdn REPTSEIF SEHBERY Sa]ﬁ&ﬂnso?ndtfﬁoén Bt s

5[ 00229] WBo% aRat 80 M@m@\o&)ghtw% aed pﬁarﬁla&u&?aznﬁllalf‘(@uc\ﬁ@s X3t &Rifple, descr i be
a swellin dro ner with ive in redlent rtlcles enbedded
within i t(‘i’alc tb%%FftS“E‘%%es S%P%@&Y%ﬁ cfﬂt?@s‘i ﬁ%‘?sdbg?o%ﬁ fef pixieg ‘ﬁ‘?dr at ed.
The swol | @fac@i@.ﬁtrwlﬂadtslcyza‘hc@o@p&ﬁdk@mem&bﬁa@gﬁbﬁamnr biCcob®iRfbd ARnbYt only

di ssol ved active |ngred|ent reaches the nucosa and this can be delivered in

a sust ai ndlf reHen Nogpihrals shreetifiorRIRSSd GRS Seliskdostpsdpimssne aniddda wi th
sol i d 10pat kdblRSth@f folhdd iy r@@a%é e rﬂeﬂﬁﬁﬁg{t Q/hkn AIEkdSand kAR @ for
delivering active ingredient to the up @gﬁast rointestinal tract. These
syst ens oirsfrigPwHy Byryaeargthetmeynt Pf/@CIPFR}jF tipiosthemedicamans @ sl tslease

sol ubi I'i térofh.@ya%rb%qttm roretentive Systems 15[00230] The |ayered

gastroretentive active Ingredient delivery systens described in, e.g., US.
Pat. N&. &¢0@Bd4) 9@2n0&la¢nqyélrm§e@exampim§h@hsﬂt1éﬁn%qﬂ N@ISé)Q%é%ellesomb%y met hods

descri bed .agent or
drug assoc?sg{lﬁéél %le% % Ogaqraﬁ{g ' ha‘JtB’ ﬁ!@t g%{%sxe or ﬁﬁ% ﬁﬁl&%{l}ltl@l&;at r ane.

The menbr anmrqblﬁébseﬁmsoleblawtﬂhmtiw opnetliost. $hodmade fbﬂmcceiqylsed 4 t@b\lﬁirrg t he
active agent/matrix, t.o retained in stonma urs. [00231]
The matri x?‘psupng?aéh“ecl“sde% el‘rlﬁa?# it %‘%geﬁﬁﬁtatﬁfpe“m“ g {ed S‘?IHCP c?'“ﬁg but not
limted tangreddnit ayaehiydsqp&ﬂenwménm&didblé,lmshr&h@paﬂmﬂsu tkdtmmﬁ:tmamns phayicdle

adm ni stered asafo tion wt in.aca udi ng but not
i red ¢ gy i ¢ape HREme PHOBser ot RS O%e Slecitl tier y “syot ene
can be a ghfigleeswaltofintdte %aay&rreténtamdmngmlaheéastrmul@fo pTeﬁld’tﬁ&Ttﬁd: megs :c onal
geomstrlc con tion. The matri n co rrse a p ner sel.ecte roma
degr adabl é’a‘iﬁlﬁ{%%‘éﬁs Ovg ?ﬁﬂvﬁ&gFFﬁleBthdﬁWEFt fran Bg pigiclss, ﬁ%y%ﬁ?‘i *}CEV?)ol yner

which is ﬁhﬁ%tredleﬁﬁ Feabtck YheSQIntboh & the s @asdnlstage \lelllbﬂi @sess aHjurAt & the stp@hshmer
substantially insoluble at?fPH | ess than 5 droPhobl c polymer; or any

mi xt ure t KEnSaid-jtae gefiednggpriont. @eﬁé&%rqr&m@awe% selation ¢fdhe RAbgPHdabl e; or a

m xturg ofgedindd ttheaReurd 6ohe & PR RErcBfcBls1ihiIBRAS tThOPS!
30non- degrg%égblg%%ol ymerr g@g}]LI The hydrgrgphlcljl cSlpoIﬁ%merg g{‘nersllsjch del i very

syst ens magniguillapgndpbrtany W@terpi@llgbiﬁen its pperpstinkeg steter andghe dagrdetodd to, a
protein, %ro@ﬁhﬂéﬁlg%&@ﬁdlflﬁto &aﬂl@'tﬁé% HMA@E@mn@mﬁMQE&%ﬂe@ﬂor @k d@sn%éd fgei vative
thereof By wa exanpl e only, suc roteins are proteins derived from
connect i vectiod soawlly gulcst ﬁsmgé©1at4lh@ulam‘d8 boirs ugyen2 manaWIﬂalhb@mlcﬁ such as
serum al b , such
e o G T
exanpl¥® orlxymples bf@mtdrwmrophnkad@okyme;srrbnsnayﬁy ubl ip dieyirvenyibn @t gdhtol, ,
pol yvi nyl rroI| Jone acr
5pol yhydr 3xymtnhy? I%lﬁlgmate?aatrg hgdcdl’ﬁ%ﬂosenpgl?' Vlmylﬁdct? pfqﬁndl Cih%:tmpol ynmer may be
cr oss- | i negenafirtghupan shelpbazln{ee ceaspltkingl mdgi lrgicltigedtby tl&nmhll wraiaiohi nki ng agent s
are well known in the art, and include, but are not limted to, al dehydes
(e.g. formal dehyde and gl ut aral dehyde), alcohols, di-, tri- or tetraval ent
ions (e.g. alum num chromum titaniumor zirconiumions), acyl chlorides
(e.g. sebacoyl chloride, tetraphthal oyl chloride) or any other suitable
cross-|inking
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10agent, such as urea, bis-diazobenzidine, phenol-2,4-disulfonyl chloride,
1,5-difluoro-2,4- dinitrobenzene, 3,6-bis-(nmercuronethyl)-di oxane urea,

di met hyl wdipimisgmbe, N, N - et hyl ene-bi s- (i odoacet am depcorushhiaosizgt
honocyst ei ne thiol actone. Ot her suitable hydrogels and their suitable
cross-linking agents are |listed, for exanple, in the Handbook of

Bi odegradabl e Polyners [A J. Donb, J. Kost & D M Wi sman, Eds. (1997)
Har wood 15Academni ¢ Publishers]. [00234] The enteric polynmer used in such

| ayered del) Eﬁﬁ%r%ﬁ’r%ﬁ%ﬂﬁe b o ﬂ%génm agéa?stsumas %Eﬁgy&@t loAlabind 8R! Ubl € in a
pH of less t . way o? exarrp e only, such enteri’c polyners include
shel | ac, @@ltdlmneg@i‘d%eékat e phthal ate, hydroxypropyl nethylcellul ose

pht hal at e, ro r,
net hyl net adc}%i {%y gg aE():I%{hﬁc aeg%l opo%B(?r%l?csr&%ﬁ%@%}sﬁ[%ﬁntroned
non- degr a@asbﬂomtdm&dnhldp@ohllmmbhwmersdaser&ﬁd bn Cawﬂhetlah,ylet ¢dPhdehdcwgicy syst ens

|nclud ul ose i d-met hacrylic
ner o edt en iRt D, TG Sreis AR pGR Y R i BEbliG B B e,
pol yvi nyl hageges m@mfvﬁiyzﬁgmrqs)rﬁdnebepﬁly(a&ﬂﬁa@%]wﬂ be ndengmadisdelydatély dr ophobi ¢

ol yners ed i. r eljver ste ut .are not limted
Do Yool v LBl SR PGS OoE Rl M S B Gory kb & ol ooba s yoor 1 ¢
acid), copadapsedtsd Anckiliboxd ticeGphdred. SRkv- l[eQ@s%EZﬂmuThi%nnwm@m des@s i n such
| ayered del ive stren th and may be

ry systens have substant.i al hnlcal
cont i nuoud"hgh 1?1%‘?‘[ %aamf Malseublehw m@%%awévsat ge%tﬁwifds WHEE Ry of
exanpl @ OmhrYughGeitihvasecaf kROMBpAMEatO NG, fer@khiplOSRe deivabhvashsuch as
cellulose nitrate, cellulose acetate, cellul ose acetate butyrate or

cel | ul ose IHHEBHAGN e FBPOFRRE, Vigoh yplsioa pEa bigderrnda cppmpeyyhy Tedigng

terepht ha'céﬁa%onl‘s’%&’l?&s%eﬁ‘d?ﬁ)e b}r RGiaMdHi @galcmh»xmw 6xb R ends 1Qfr Whkr-sane;
pol yl actides, including copolyners thereof wth p-di oxanone,

pol ygl ycolspliels bmﬁwsynca@@m@ﬂy@wqd@&eh (B@l pesigelptitzed copcitaseh, iﬁ@g%ﬂlfy@dhyl ene,
and pol yprgpy 9@{%1sta{réhzg;r laﬁﬁ&%&ﬁodﬁé‘&%@ﬁ v&?ér%?fuﬂl}\% chiflBOEs fe %’OV i de and

pol ytetrafl uofoethyle i nc ng copol yners o e same W
hexaf | dor dipdropmrmj’éwhﬂ@@ Hvti@mametbyiqubwlngﬂ brrowipteylnpdiyreélwdse.dene chl ori de

copol yner v
oont um SRR RAEIY, PO AR GRBRL LR L By ARRYY u . B APRGim ©
pol ymet haeny bdites prepaik ydmnyls«ﬂmble bmlders,,suq:}odsyumdodeainﬂ@gtwpxﬂe;gp ktlhadsam des;

ol yanm des d | yet her sul f ones;
Bol get hyl e(f“letaH B‘ﬁlé%tgs dmg)( %Epfrpm(?&l eﬂu%?ﬁ 15/{1%‘%{%% gcﬁ]t%}e%sp? )[;ol yphenyl ene
oxi de (V\hl[ﬁﬂl4ﬁ]abelﬁbllmiId]nf§ béﬁ} mvpmioyigcbrh&rompsbmsthemof Wﬂydnmyﬁl rklamoat es;
tyrosi ne derived polvyaryl at ol ycar bonat es _j ncl ol yest er
Lt bors e BronsHRS et fuBh o SR BR A ERE CORRLRS Y G PSR ot o
pol yners, r@@dsyadﬂlmhamonm@nﬁlpr@am by Ii’deErSencﬂQhMﬂ@{ @ﬂnoﬁ@mb@dsmgleﬁhqhytcwes epoxy

pol ymers, et ones, v1 nyl . acet es and vi nyl carbazol es. [00238]
The act i v éE‘f“n%?rW}E oA EbR el Tnuch a gl PRigsHajude in a

particul atp@mie@fem@rml&wapbﬁe walld £l smnmh@hndrrawpmmﬂdswmgfhe%@dlwa@am(sgh sper sed
or enbedded in a suitable 15] I%UI d, semi solid, mcro- or nanopartl cl es,

mcro- or ‘heRBEpHELIES, of apmele; Tyl ¢ &b P2t iR S8R SinAne emmsrsielly es of

CoONMPOunRds 4viiRbRRAYstAhcdSdfehsclsQEtEm of RVkiREcRNRE IPgR rdp@les h&ASd meRshayer of
the matrix of the dellver agﬁtem Alternatively, in a mlti-I|ayered

matrix, i r@éﬁ%ﬁiarggmfﬁsﬁatln%@t Vliafgoheld Thip prpdpgt iy aézylé'c}béedfrmﬁma;ad Lirpigedact i ve
i ngr edi em(FHH% PP RE HARP e%tfﬂl@afpﬁ‘“ﬁw%}deﬁ%hl%é/% BrmiRe be'c'%lrrfeﬁ form or

cont ai ned ‘wi t n a conpound-containin ans such y way o exanpl e
only, in acbeishaenabgelaing aprsuleer talvletn:d;@\alpbmréa@@mrber®tremitat|ed'é0r8yst ens

combination of the invention in which different custom granulations are made for each
30 agent of the combination and the two agents are compressed on a bi-layer press to form a

single tablet.

[00247] When desired, formulations can be prepared with enteric coatings adapted for

sustained or controlled release administration of the active ingredient. A common type of
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[ 00239] The m crocapsul es gastroretentive systens described in U S. Pat.
Nos. 6,022,562, 5,846,566 and 5,603,957, can be used in the sustained

rel ease owbi2oewn3rset hods descri bed 25herein. M croparti eceasedioan2acti ve
agent or drug are coated by spraying with a material consisting of a

m xture of a filmform ng pol ynmer derivative, a hydrophobic plasticizer, a
functional agent and a nitrogen-containing polyner. The resulting

m crocapsul es are |l ess than or equal to 1000 microns (p.m in size, and in
certain CasR%Syelledll REAGRRSHhESHA R L& HPAR ptBO:ABM NSRRI i Bhifm_These

m crocapsules remain in the small “intestine P at least 305 hours. [00240]
Fi | m f or micpgpyok 9miuertdene;S\ualna&ﬁe@g@rsfehlerﬁ,moetat?vlthmmgraq@ém iagrefligetl-ude, but
are not |l 51391 er &F%'oﬁﬁ‘ek Lih B8 1 %MOH&&EE 26 %%F‘emeﬁﬂ%le%%’}? %’@5050' ubl e
cel | ul ose ‘derivates. —The ni rogen-co alnlngg% l'yners 1 nclu ) are not
limted tmnmpbyyaOﬂyt@mnd@mmpdhymgmmymhykaﬂrdmpmpn$ymhbymnmthaetan1and

E‘J't y\é'r gy'ngrt%rtra?é zlllgool%leown in &le%ger O' §id epg%tgdsﬁ)r Hic T mvel%lop%a C%Heth ! X 'C ;f'gs
cetylaIcomﬁhnpmnewamnsﬁsnm@ﬁmgHdamduﬁumuMmmﬁh&nhmmﬁﬂnamaﬁﬂmm& and/or

| ubricatin ed | h gcap are ng limted
to, ntonteedaned dRran G R GRS e ToURR e R kel or
al kal i ne- eaéatshfdmhlahorsgisteﬁq mz[)vm@tfbmltaﬁ—:ddesnposatleaédse(sazﬁcrdDMms vellekc acid,
noni oni ¢ surfact such

oo b t PTG Iie T BE nre i bl Srnh s BRgvel s IyHel povel oSt 6"

pol yoxyet pylyeraheide dahposats fwe&mat)uéaq;s@g}amﬁbdl rele@gwﬂaemleubgrb&am mthdich as
stearates, such as by way of exanple, g}ﬁ%{§5e5|un1 al um num

st ear at e, gﬁﬁtW@t"ssfléadﬁré?teEx@ﬁé%EWI[?rt}%rﬁ’ieh‘f e2(3bé e4r Vripg framglatonsang
10gl ycerylydehenat &r il-0R24ddn dBcRE hEl@i'ﬂ' édnﬁﬂogl'tlﬂlgs o %@H‘e@ced Ghich eggn and
m xtures of chitosan with carboxynet hyl cel I'ul ose sodi um (CMC-Na) ~ have been
used as vl upaaptaintesinaldrpst dicdewereattwayestipgl tigets pikoth, ypddifionie s, as
descri bed 305, 1987.
Xt r e 0 e e A Rt bl e 15
i nventlison [002K8n onperelisitids exrdunlc ﬁoﬂoww@mhvw formalatiolbé@nprisesontalblai ch t he
active agent e i he
rel ease p?@fl %‘%g%ﬂ% ﬁﬂaﬁﬁ%@g@ﬂ%&gﬁ%ﬁhﬁtﬂ}&%B#ﬁﬂwE%gﬁtﬁﬁ?%?&ﬁlu
and acti vebag e(m%sgy weélghe of abligbls actar 1@re<bemmbbw 0%obyheeiglada attouy e,

SUCT0S

i ncl udi ng Iact | ]ine,cel
croscarneP “mcﬁfg§5%f+%lﬁb%no Bﬁn 1n§€%%u§/qal ?IR%Balchwa
in US Pabmuﬁb% \@ﬂﬁu85£pmﬂ@8mﬁmhhﬁaaﬂﬁmMBBﬂﬂmﬂﬁbﬁﬁ&@abmﬂh'Oﬂmkld dosage

fornms that udes a ner a ticles acti

ol e o brt L RS B PP E RaR i R efiisd B ARG BRI &S Lret
enhanC|h ng oagﬁlphargﬁdeu?ﬁallcﬁﬁp(}ﬁ)sltdjnl TeRE mcﬂihemgeh]l}ls gt @gﬁﬂthalﬁi@mbhﬁptaaﬁlmfﬂ ure of
a Xant han um.an a _ | ocust ean,.gum ca e O Ccross-11nKin Wt th

xant han gﬁl?gﬁ AHEHIng iRt lﬁﬂ‘r‘?éo‘&"rrgﬂe%@b%@%c‘tt ¢ agtive EF B hasatngs C?eg’faﬂ?tl:?n

Pref er abl ¥naytpa&ehtQiNs gialbie aftPihe BRO WHEbNGly 3GLAInd ARG tie Ther @HRPRGRNIAEeSt r engt h
of cross-linking between the xant han gum and the | ocust bean gum and

t her eby prt%alwgq Grgtingbatippratesabliotf episEC RRlymEEBAC Homponent of t he

formul gti qeo240n 2lolh@RidnQs SIRUNBRR AMIRR e QE LS theRRARII BharRGGRALAD! €
gelling agents that may al so be used include those gelling agents well

known in pﬁ&leéwéroccéwmtfé%abiarféqrmh@her@dﬁmﬁs&p@lr%ppg‘r @ead (Pithrgdipptegistys | ed

nat ur al | , ar gum
o 11 e S O B g R P A B R L L e
cel | ul osi eavieent of ssvesal fgﬁg@sm@bym@d@h 1apdrix f)fiﬂtherﬁmmpcaély effoetivapmount

car boxy”E oW GEE UL S8R R RSN XERLERNbudhEld i LT Gna R i 2k €s of the

f or egoi
30 percentage of the hydrocolloid and a generally lesser amount of other excipients; (b) it may

have a core, in which the active ingredient is concentrated, surrounded by a layer of material
that is free of the active ingredient and that has a high percentage of the hydrocolloid and a

generally lesser amount of other excipients; (c) it may have a concentration gradient of the
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[00243] In another non-limting fornulation useful for the conbi nations of
the invention, Baichwal and Staniforth in U S. Pat. No. 5,135,757 descri be
a free-flwoizog/sBBw rel ease granul ation for use as a phacwaSeubiosys7

exci pient that includes fromabout 20 to about 70 percent or nore by weight
of a hydrophilic material that includes a heteropol ysacchari de 5(such as,
for exanple, xanthan gumor a derivative thereof) and a pol ysacchari de

mat eri al capabl e of cross-linking the heteropol ysaccharide (such as, for
exanpl e, g h@qﬁgémmmthﬁmr@%% rRPLEDAR VL QGUSEnDERR A Rlcdcn the
presence of aqueous sol ution from about to about 80 percent by
wei ght of aemumtﬁelrmulphlarlmrséum@élngfthd qoeeran@%tyHltﬁgor m@ptlmaagmdlent i thet ose,
dextrose, e f After
i ng-t hSCiEpEgET WhERE Lt Bt redblon{ ST RBT Rl €] bl 37 HRRAR b
conbinat|mﬂﬁmmléﬁmabnmémﬂ@MﬂéﬁanmhmmtdbhaumnméﬂmwongﬂmhﬂﬂMmeume is
dlrectgy erl(flosage forms such as tablets. The tablets

t hus forne e'%edi canent when i ngested and exposed to
gastric fleo2d88) Bydmecrllpldsgretd’mmmmﬂfnﬁn bitheptinpi Bythigler atant és heant e

o |1 m bRl S GF R 1R QIR Rt SuGmirgg s ™

sust ai ned-watlh,@ase B ghthebiLgfisegagesubainss ddddiclidet arsasaladplhht eori ngr edi ent
in solution at a rat ntrol ] ed b the sol b|||t the active

i ngr edi enﬁrac}*ﬁﬂ%hy&?ﬁ%%fg% S BRI %tad”f%%‘ agly ﬂtﬂs‘;/&g%%&lﬁﬁ ANHPIRRF udes a
pl uraliot y o gp@s hlhﬁb@@xtﬂf:te@ﬁﬂin&ﬂ@fo&sqe WhesBpdds,HetrRd RN, bl Réprdedsiicve
|ngred|ent |n a hydrophilic, water- sme%lable crossl i nked pol ner t hat

mai nt ai ns hygecy) Wﬁg%%ﬁlo bisgriahledipn blﬁhf‘cs\p@flwt%uffa&lﬁrr@m erBtRgahkefayar eaf t er

rapidly digg ghly@ﬁefer@a@@asl RASLEH) aﬁdﬂl%c@%éah%hﬁ%aﬁmkérreh@o &rdama? e gastric
retention an per mt gast rc to penet rat e pal’tl Ccl es, di ssol ve

active i n§iteads may beysadilyegparentito Pl?ﬁtﬁﬁslﬂﬁén parert ¥qceHr e@@!ﬁlﬁ‘ "Res Cheatisterct i ve
i ngredi entyr pRACHER; &nﬁ%ﬁﬁl‘&%&ﬁﬁy 5Rith BR1 $8hEbMAY RhAAES ‘Mt!n%grabﬁ SeLrFe%s

injurious to the stonac an soli1d-state active 1 ngredi ent. pr ogr anmed
event udl dNossdl, UPi%Reiwhold ﬁeblpbingr@@mpawrdélpﬁekﬁdlsedmmpftﬂmeMn@ki!rrdéxo% t he

pol yrmer a i ng.q:T fibrillar and
ubat ant | DG EH G Ry S0 AT B6CAGio TR BT 1 00831 PLL 4250 20 o
crossli nklpngsacshasldf: hidcdomribts Dbloaglgdjammmarpmbgwlﬂes with soereaside chmsol ubl e for
e S TP LS BATh e B SRR A A3 M R0 Povre P
|ncorporabQMbmﬂhmbmhwhﬁdmcahnmmmapMBmﬁ(mmwmkMaﬁSOQGEmaﬁ@heﬁﬂmf sui tabl e

crosslinked pol yners. t hat . be us i n e ntion are gel atj

o Do SaPaiRld OF hestBone TR b Syl B RSPy e IR U0 and
chiti 3 Dapandiys uohs, ke mbﬂ)ﬂ@’éateﬂhﬂﬁﬁ)bhﬂ?mg dﬁﬁl}hslxﬁerﬁfhﬂlyethed by t Eer mal
or ralatlon tment or thro t se of crosslinkin ageonts such as
al dehydes, YﬂfBF%JEQ WEadi %I%OWJ%&‘%%EOBQED i%‘ﬂﬂ f“?mdee"lhqik‘éaVF%*c‘ 81210 an

addi ti onalcofeftrdtiontid 4 Aaitr@XYNBIUE solPiidn FANRaNLEIOIPERKIBSsd i s@bhE@Pé)r ol | ed
gastrointestinal drug delivery have been described bygcarelll et al., Int.

J. Phar na@bti’ic éftg 2 oufﬁausggali@glgﬁeldrﬁ@mmeﬁ GagslcbERE) witha prnbssdsi ti ve

sem - iRt expametl &t ipRe, ROLMBE at RudnQaes %ﬁ)s%g Gno9f ré’f@faﬁly%leﬂs&%&ﬁ bikans of
pol y(ret hacrylic aci d-co- met hyl net hacryl ate) ( udraglt L100 or Eudragit

S100) and By Ss8¢rilhik & Vpepyietingitaseievig persrsimondequipatycighe Seatlepsul ated into
sil'i cone r@o%o?aﬁi%ﬁe%%ﬁmrc?d&%r{ t%'P%Er'ﬁ?%rfo@JlmHsatHyﬁafb%oﬁcﬁ V\Fﬁrﬂ§ﬁlHQ%ﬁ§ulca9@t' ng

which is not readily water-sol uble whi ch attacked and renoved
by water, ﬂ@ﬁﬁ&@ﬂtﬁﬁdughwﬁmnéhawmb@mwbawﬁ@V@mﬁ#bpbWMQaﬁéhmﬂmdb’ for exanpl e,
the conbi ution of a
bi mdor unday EERg el pbA R Rk BhR S RcchARRE kil B100 10

Ki t anmoi  ehaisd of,(1U4%: BManﬂﬂpyraﬂqs@&ﬁut@%whﬂxamb asit giflc stains of sdi) ubl e bi nders
include pregel atinized starch . pregel atini zed corn starch,

pregel at i BrRREEPYLRIFY aﬁ‘owalﬁébgflgr@ﬂ)nka ACKMANIS AT OHIS D@08 h,

wat er - sol ubl |

Pycir oxymot by SEr T SR8k fhe Sl %%Fh"y’f?%é%%ﬁ?a’ﬂ g itns. The

car boxynet hyl - cel | ul ose), polyvinyl pyrrolidone, polyvinyl alcohol, dextrin,
gum ar abi cum and gel ati n, organi c sol vent-sol ubl e bi nders, such as

cellul ose derivatives (e.g., cellulose acetate phthal ate,

hydr oxypr opyl net hyl - cel | ul ose phthal ate, ethylcellul ose). [00246]

Conbi nations of the invention, or a canponent thereof, wth sustained

rel ease

]i)rla\?\ﬁ en(%Ierlc coatlng 1{12}_‘%



20 properties can also be fornulated by spray drying techni ques. Yet

anot her form of sustained rel ease conbi nati ons can be prepared by

m cr oencapeubatizersoof conbi nati on agent particles in nerbrasesiombizsh act as
m crodialysis cells. In such a fornulation, gastric fluid perneates the

m crocapsule walls and swells the mcrocapsule, allow ng the active
agent(s) to dialyze out (see, for exanple, Tsuei et al., U S. Pat. No.
5,589,194). One commercial ly 25avail abl e sustai ned-rel ease systemof this
Kind consigsf, soQhinfthChQRRRSH SR RAH AYcIFRARIARRSA B (h2ERRE f th

gum gel at |g§1e7¢tcoat h%/ a Scoho SThles pr odect I sﬁavafll ab?e fr%ﬁﬁnSE%r aehd Limted
(France) Uegdenosdse trade nane Di ffucapsTM M crocapsul es so fornul ated can
be carrie i e e he A bil ayer

t abl et caﬂodggllfao&%%&?%@g?g%n%Aé)ga%:ah% I on of fr8 gry\?gltrol Sﬁ%n in which

di ff erent tgugommiobys, a:nmhmmlycrnﬁerrade avguke. Tlos e)élamla a@@rcalg@getm@mestehemdmnbl nation
and th e conp sed an ress t S|ngle

t abl et% [V\gﬁbﬁf&{/éwaﬁl Sch e Fé?tose reTldlfelOgr%ts)ougéﬁ%bgommermﬂ%a aﬂgff SeHteric
coati ngs admpt ﬁd)uf@ﬁ’SS’/ﬂgﬁlmtmﬁﬂhnGn pdesatechatitleditl mhmmes minngmpstﬂae ation of the

active ingredi A co eof roII for tion that
o e Lol o E e ARS il I EOuhi S AR B e Bl o
core, suchkumSn® @ugalrup&pm%e;vwat@ﬁhmb v@%mﬁaeinmﬁﬂb 7a<c®|avla 11hslﬁgllbl%di ent -

containing |ayer and r rane. | ayer ntr i active ingredient
rel ease f%&ﬁtﬁ %‘gﬁ@dﬂﬁﬁ%ﬁ quayég asg%glf,ce% %frcﬁﬁ’l%gf‘il%g(savf‘ etgé’%b@{r%ﬁfer el egse of
conpouRds Aqualbh €odipadyl HlifktigSbh, M. ; BleraCdrp@ittonalHeinkaD \Uhid; BteilBalp&t and
contenpl ated for use with the i nvention descri bed herein. Exenpl ary systens
for targetGoRpapeidideyiugs, Hes BplstEmdddt o t he upper and/or | ower

gastroint E@ﬁz‘s@ﬁ' oﬁlrea@drédaﬁ&luy@re khewd fartmratsb@m e;eaﬁn@éﬂvefhlld}{é%sgy system This

controlled release formul ation %stem provid for altered tenporal release

( Syncr oDodémigiuns angelpcilagesy by Fanthand Moé&@éﬂe(}@é‘?ﬁl Aexot-S. Mogegrathgerigsy anpl e,

Stani fort & §aie ReRhola PLORRHE congiehe EQRRLYABARBALE iR MeRRARLLSR for
control | ed/ programed rel ease of active 1ngredients in e gastrointestinal

t r act slSExgetaralQbe amoudt gfjthpbydrocolloRl(tzat WIEBEF'LI%Q I\ 00BNt thwgilﬂ‘gs thor mul at i ons

such as t [ L1 oD n be

or oat od witRot b 1 B GERRELIRG IR ER s HTRRD) LR GR

gast r oi nt eéeasmglmgjnrfaam amonntpof 4vfive rmgmddmtlndre Ltppelt@rtmor at |ty poenkrol | i ng the

rel ease of el%l'lecdhre e%?rép?‘i‘] %} eraﬁn¥12§?]; th%s§h CP cO 101 w1lbe more[tgan afbsllt ne

non- | i mtl ng’ exa ﬁé? of “a a8t verX/ ormulatron conprises a tablet

for | ower 5(% hileleswthﬂryaboiﬁﬁ%% nDgtendiogpo Bidividual wifiabilig, tvadthata subgazprhases about

0.0I%WEI t t 1 of a su abe tive in

ohout Boostabn kS ARt indiet sty b Foles Rn forie 1R e R b St HRiE o nal
from hi ghelractph alsdus 3 tcamlolﬁm@mhng%d&ymaveltt@fhfctﬂmn@bdwﬁt (RhEy20nei ght of a
pharnmaceutical |y ac XCI ent sych a binder. Oher 20 optional
mat eri al sP Vatﬂ}é/z St é‘%‘EL&P Pﬁé N rorﬁé‘%"ltgﬁet'oﬁ’é%‘?&%@%rﬁlﬁﬁﬂ{eﬁ@l?‘]em r ed

char act er irgch&ShObwtNGI, pRas16R6 8Eiht 6@lve GONRBSH Is tAfkerciyzriticude materi al s

t hat may enhance absorptl on of the active ingredient in the lower A, nay

pr ot ect tIﬁ‘égré@ttlpvéf‘ihﬁé‘f‘lé‘a?féﬁ’cna%éwnst degradation, may prevent di ssol ut i on,
and the |i#@s30rbhoRal- 1|11M1t1§%'EiWbﬂhﬁ‘oﬁﬂi\ﬁatldﬂrf@rrupﬁ&r@ﬁ@@dﬁtbs%'ﬂameh%?? tablet is
a coating that is preferably of enteric polynmeric material . 25]00249] The
f or mul at i ¢AMpEsey adiegrAewinggloparisagdyanHager fassqapyr phyaageusicdergipent that
charact eri f 20YS] by i Fh fic Ph@RhiSndtn the
upper 4 élflctlda%§ 1O at)&ﬁl glﬁtbgﬁf}g@v%npﬁg@a{g?}gbg tic g?gpﬁéc hy%r ocoltl oidin
t he | ower i@ludes: hh@eromﬁesapqhﬁe ¢ (eenigosiot ¢xemplsf anﬁétngamoea deayatipethorgel) of

sever al fective
amount. of Tpana bl e Rkt RAEARRY LR 6 &

conbi reat i dor ammbﬂeagamcwmanms,pad wﬂttmgferablfy loduet ledglun)ah Itlmmlesamcd ol generally
| esser amgunt of .ot her cip na ave core in which the
active i ng?leéflusesnoth%loéIS co%%%rﬁtaro%%g’to Sl?}rltr%)ot 4 éttﬁlwelg y%r%m(é) mat eri al that

i s free obhirhacatitilMilet @gct‘lﬂdj feméxampbb tah@te, lda;&roae Rugbseperiientxatel, of t he

hydrocol I gid and a ral £sset unt of o r _excipi (c) it may
RREE KRR (U A
greater amount in the core of the tablet with |Iesser anounts in multiple
| ayers surrounding the core and very little or no active ingredient in the
outer layer. Whether the design of the tablet is that of (a), (b) or (c)
above, the specificity for regional d8livery to the lower G is enhanced by
enterically coating the tablet with an Sappropriate enteric coating
naterial [00250] Hydrocol | oi ds are obtai nabl e from hi gher plants. By
hlgher plant |s meant an organlsn1of the vegetable klngdon1that | acks the

o . o o o



20 compound is the backbone chain), and will normally have high nol ecul ar
wei ght, usually about 3 x10 5 daltons, nore usually greater than about 1x10
6 dal t onswoGener3aishy, the hydrocolloid conmes as a powderet/usganosxbt oi d gum
and exhibits a viscosity at a 1% concentration in a neutral aqueous
solution of at |east about 75 centipoise per second (cps) at 25 C. after 24
hours, using a Brookfield visconeter (nodel LDF) with a nunber 3 25spindl e
at 90 rpns, preferably at least Ix 10 3 cps and nost preferably at |east
about 2x 1(i)n\%n (ﬁéthe%%fe% hﬁfectlgf Iagmfﬁ'e%%@ ﬁl't& é’oh'd '38&1 8fms chthS {an:e{se‘Fﬁé ng

nol ecul ar wei ght. See Meer Cofporation, oducti1 on

Pol yhydr oéfiﬂldtbﬂldsfoi’mfkwmmlt@ﬁ ﬁleglmd@ammwmg @fgmtedam@l %h@sétometrle t he

hydr ocol | ¢ d..i ried dr i i

dosi gnat a5 bR U ARERA IR ARl Ol ifdEel e SRERERE SIS, ot ng
of long 3®mhaimehmﬂ (1-?4) - P—D—nannopyranosyl units to which single unit
si de chai act opyr anos re

Gal act gmm@aﬁé] a(r)ge ?(glallraﬁln Q;Yam le otyatsuatalfle(i gas{}?mteg}/ntaf (%'eh]y?r& forlmﬁllfa?ng{l ecul ar

si ze and mhmpmmmbphummy&Hgﬁk&sbﬁsykpemd@omthmﬁsomhemgamaen@nﬂmnana usefu
inthis n are co nl .ound e end of 't he .| equm nosae.

[ 00281] Gy Sop R <SERo vk R s TR T Phetod WP RBDs: <

t et r agonokighiesing CiesmRBuy tht@h fedr rr@ﬁhly Qis@Bved Uaice inldebtsd, @hdpabticdles saelpey cent age
mannose residue 5 of about 64% w e alacggse resi due of about
36% ConmBfenus Fa;?tré?\fﬁtie‘ima%‘l agd gergyt t %%*}SFE fh‘b‘gﬁtpe icey ¥ran

pol ysagchattivdenybdidht aiPREINtit 86m MRKIanE1dd Pasb B g IR Bt E ﬂfgr&rﬁent Reecte®Reosi ti on.
According to the National Formulary (NF) standards the guar gum rmay contain

up to 15%0Magh Brthe ypiption stetsoyRictpis (IﬁSHnﬂimOHf)tOttbe Sﬁ@)@lwhéhqncﬁ()llﬁgme@bw mat eri al

and up to;ahQiintre &c%%iﬂnme%é’b"eﬁtﬁﬁ d%fsolﬁmrtﬁé IﬁJl)irﬁ{er%@énhﬁQJoﬁ tlQanﬁtEurQb'ﬂ’n are 10
Aqual on Cbnpan W | mngt on, Corporation, Cincinnati, Oni

Stein Hallt e&%mawthaﬁegrw o cwr&#ﬁmmgnEhe poaéﬁ@awnﬁhﬂllar[ae@mm@tﬂﬁer
hydrocol | Q&la%? F@iﬁlﬁe hﬂ%"ﬂﬁefo%lﬁd@&i s"ﬂté anPBR dfeé}[ee lnﬁnngﬂ??ufﬁ’&@ﬂ?t@ Eﬂa%leOf Pl ant

Gunms and Muci | ages’ Nont go mery fromt S. nograp
seri eslS #1ppolyngB reR@mnhS:ﬂhd)ldﬁinthﬁsimlwg ti@g pergrt Etﬂh‘ep@ @m@m h Edition of

The 'VerCkcld%ﬂﬁ‘ﬁéec%ﬂﬁxﬁ%%ﬂf&%bﬁs@&matﬁ@ﬂl% 3h af %laﬁ}{dﬂ&%ﬂh's% i that w il be

used i s an anoun osrtion traverse t per 4
tract w t hitpitates cgboxfynetiyt cediubsempelgvmyi amhalnehdmhnthoﬁ?bpeméingalporn@em gni fi cant
anpunt s of fi(ﬁ;[elr \éreoslslr}lgrneqlll S e alc}pl teg% al or radtl Eu%‘r?%ré tment or tht 1Plil Vei 1,gse a
delayed-rgpgasé of T 1"e. nera?f i anoun % 8noc&1?éﬁ Wl be

nore than oﬁmsﬂllnﬁﬁg/mguuts shess aﬂd&hﬁﬂe@,bﬂ@tamﬂﬁ)%md@apﬁﬂdomgmd) rheilikdi vi dual

vari abjli e ect has.2 ten or has fa d, an t her

P B R P R S b A et

about 3 ]Eckn@vg:muhé;art Drurgdi@ g ohacive iﬂmlmehisttds bﬁloas;tdgiﬁms bﬂt%é gdhﬁ?ﬁscﬂri]ﬂeﬂss t han

20% prefera s t isre r e tablet of this

i nvention® éetlﬁwff %ﬁ&o}%ﬁgm@mgﬁ%&w aﬁﬁ%gw pekmddpmeshe active
i ngr edi entBdykan!hiop@e HesthYar&NBYITRL bt 2B goRdadty QM fotnlﬂalag@ﬂ @@t omannan gum

25[ 00253] One. non- |Iﬁltln9 exanple of a formulation for up

gast r oi nt &attiorsgstiprd | dekpesy,fog 6‘FFpﬁPF%1§% defiveryeadior thaFiflg tammspp! f‘%er@éyS(éegr anul ati on
for usg agecRyRhasRAGH tkiRled O Shdddiftre b4} cah M6 hitdesiH homvalRHtn®RQ t o about
70 percent or nore by weight of a hydrophilic material that includes a

het er opol yezewplaei dercinshicie aen-limgmgexamplp.« singdnionpasigehsarrrigestelitivat i ve
thereof ) anthBRk {80 TR bl oHos SRR OF 1&hATSHL Lk ng the
heteropol3@2@Cﬁgrf¥%gﬁ§§ﬂ%a'%wg% ¢ S?kgxa &Epgalgkggﬁa%hgﬁg and nost

pr ef er abl yajtepeniestindd draet agd apedond f%@ulph@rs@hé@lw@lfy @qﬂe@ugn@blempse@my and from
about 30 . f =filler
(such as, "foCilimBh RETGEPLRnlEhilhad 18R, ) DR BHALTRERH: hERk; |
fructagse dor delixtrypbehemhemeny )ccepf&blt legandsi tr nhwglppﬂemémep EBHDinWStlIml trive.
conpounds of..th pvent |o irec S d |nto solid
doshge 1 ormtisfifnoh B SPurbyielis htist Pl Feiam TR 8 8eilte The
nEdICanenhlMhﬁnndﬂ@&@kﬁdﬂﬁﬂﬂﬂﬁ&ﬁ@&@ﬂ&hheg@ﬁtg%ﬁoﬁkﬂnﬂbUmBMuNaryIng t he

anount of excipient relative.to e. nedi sl ow rel ease profile can
be. at t i nEg PSSR EHT R MBS FiRIE TG LSRG 86 PSS g ifagor P
gastrointestinal delivery formulation conprises a plurality of particles of
a dispersion of alimted solubility active ingredient in a hydrophilic,
wat er - swel | abl e, crosslinked polyner that maintains its physical integrity
over 84



the dosing lifetine but thereafter rapidly dissolves. Once ingested, the
particles swell to pronote gastric retention and permt the gastric fluid

t o penet rabeotid3parti cl es, di ssolve 10active ingredi entrcarus20iemasizsit from
the particles, assuring that active ingredient reaches the stomach in the
solution state which is less injurious to the stomach than solid-state
active ingredient. The programed eventual dissolution of the polyner
depends upon the nature of the polymer and the degree of crosslinking. The
pol ymer i g0 Rl hdilofes AR taabatsaatch?éd HerdtRifer iR bbb fad ot bf S
uncrossli ?<ed sta? 5 degree of crosslinking is suf?l cient to enable
15t he pol yhenosworyelmapwruhgws gml@fbmulathbfoajesatmem of preeifigepididons Brénpl es of
sui tabl e %#;rod%ﬁwrm%egaﬁﬁé% [Sis B{lﬁé li)ﬁaé{sed in the invention are

gel atin, album n, um a gl na ‘car oxyrret hyl cellul ose, polyvinyl

al cohol , d0M2s5ehi Ahy\of t@eﬁ@wdlyrsgsterp@destlht@dpeﬂeymay beomedsmlcpmbmagomlyh be

oo eVed, ? St bk SRt B b B St ERems ana (e
i ke. 20[ Gi2bbye :Fgani(ﬂ)hsahladmmdmbn ﬂ;apmjhldvéﬁrﬁsltlplﬁaéleaﬂﬁl mwl&rgamdmmmal

intestinal deliy .or in.the art, Targeti .of active

o edi onte s EidtEe PRt o b deRisans FhEEa i § e

Encycl opediutigé reRasy foaagationaidt rel@stind hiogsct dNbIATe sidwal siducio ahtted ames

Boyl an, In Heal t 1999, at . 287-308. Any. sujtable formulation
for gastr 8["?}{ 329 V‘H&‘IteScFe’PW\/@pW”F‘B?S §l?°t“e£)‘§)d@6‘imiﬁ? &f&@?ﬁ%@s 4H¥Por specific
tenpor@l  delldwiRs ynfihis@atiod S edea@@mbe@iteh®) thesbtive xtandadin Ohuispist ai ned

rel ease) can be used with the invention and is contenplated herein. In one

non- | i m t irHepseioamplaion Ratgrlsgenatad vptss Pt 3beHt %@#B?qtéééma‘“% plgut FQ5rtAul at i on

for delivepy9ts AlinukBabbutOids (S RAPESNSRALYs, ra@&ﬁ@%’{o dbb@t@Re nfifudshe: upper
gastrointestinal tract and a second formul'ation for delivery of at |east

one chenosensigryons heef Bllowingaderinivratipe Inowher e@h@&lmmtm@sa@ilwaqgemﬁsaéﬁt Thus,
a sinal e GoNRARild BR.EFmRiMh At RALOL ik SlokuR i ERRRGRERSRLK: I ecept or
ligands to the upper and | ower gastrointesti nal ac ‘Addi t i onal

non- | i i t iiMeptiog ainqeinbanaiipesl theteofdollgyosg adnonistrdtmni hgyﬁt othprdnaliodomentst the del i very
of at 'ea%&u% en%??g%%g R{pYe Ireggs%qgr 4‘[109 PreﬁegstsQFanu(QB&rolf 9@0%1{ ‘519'5%'[ esti nal
tract and conp ons aV| n |o S dell Ver at Teast one
chermsensabe)utpHcﬁe(ptambohu wand, atbOuttpHsﬂ Dmomglasmqnsm@teeﬁfqllnwingt ract. As

descri bed her gl Ruafl!h {81 G0F cSRPRLRAL NS0l ChemesasanyE eegRt or |1 gands
can be fofmil"al dnf yf’rea s’peC| I ons or delivery to

speci fi ¢ lfaoaldtion shat ll’elehshs@ in uahgestat arbaht [AH &.06tto aljodOEH6]0, Mytpﬁ 6healshat i very

i 1 phe o EadBe AR OP B o L Sy bPRPLETo Pk dgndiRhSui Ront o,

the acti veetacgledﬂeﬁlsb)dﬂnsmh Nh@actiof Mehad)iioin atridtipla edidagy BmiMlidn thhtecleabeases in
t he gastrointestinal tions fO|éOWI ng ad ni stratltg . In &: rtain

enbodi rrentasfrac?%oré’e’ftio%}é 'i*ﬁéﬁtEV(e??efit >?Sr?namms ipjesplgasy @it Aot of SR Con t hat
rel eases a er(9) @%@ubefanmmgdn;&ngndag&ggdhﬁgﬁut 30 m nutes, about 120

m nut es, out 180 m nutes, about 240 m nutes, or conbinations thereof
10f ol | owi ng adm nistration. In certain enbodi nents, the active agent(s) is
in a myl tiRkgichRl ease fornulation that rel eases at an onset of about 5 to
about 45 m nutes, about 105 to about 135 m nutes, about 165 to about 195
m nutes, AWl 228y pihaprserosiess of faurudionpieserihen ihprsti iriede ane cemmopls| | owi ng
admi ni St &l Wciplos &f HRm TR AP Re Selchlfo AL bUR AOGRbADI Sithhed mul Li pl e
rel ease formnul a ion t eases Iint duodenum | ej unu l eum | ower
15i nt est i petigrgedbimaticen prafheprepdrtifsaif thywicsitpdaldraga ifarty étxmnentSI n yet other
enbodi nment s, i r i on that
ol cases. At/ Vi Aot FnBRE0 6iflers Bubel ul b Rty R Al ST " oo
pH 7. B0 ontabibimtyk, rsatfam artﬂetheblke fAobunawmam gf azetm1¢11t$des<aihed>herelmnmy3ebe ot her
enbodi ments, the act in a el ease.for tion that
rel eases |n ratlr%r eexsam em fngagi %hedéc Ga oa{??lmczjﬁpbofﬁz rmgovuﬁlrbel%e .0 to about
20 pH 7. O(EatrmuPArMa&k Iﬁlbhsimag)@mhpqn}yi 18>9®) Hobvaromsbm RaRemimgrokhier eof fol | ow ng

mul 11 pre. pairdhes PelFirde G Ohde PUcssabe s AL B O Gl of e

active agent(s) as an inmediate release with the rest of the active
agent (s) released by a nodified manner descri bed herein. 25Exci pients
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[ 00257] Any of the conpositions or formul ati ons described herein include
any commonly used excipients in pharnmaceutics and are selected on the basis
of conpatwbi2bittag3ent h the active agent(s) and rel ease pirofriuseoipnsg2erti es of
the desired dosage form Excipients include, but are not limted to,

bi nders, fillers, flow aids/glidents, disintegrants, |ubricants,
30stabilizers, surfactants, and the like. A summary of excipients described
herein, may be found, for exanple in Rem ngton: The Science and Practice of
Phar macy, hpelegt ﬁdﬁdp;{aﬁa&temaz Bhsa %%f@@ms&}mﬁqaﬁea%ck&%g@@ Hoover,
John E., Rem ngfton "s Pharnaceut i cal Sci ences (Easton, PA ubl i shi ng
Co 1975) amlB@crrmceutlwlﬁ?oswd’qwehwéﬁmgLDtheﬁm§ystenFShéwm@éiﬂt(lmlncmsage For s

(New Yor Ky, er. 1 e age Forns and
Drug Del i velr yhgﬁl/\%?@%snsqgg@é% rég%%%?f?%gl ﬁggf{e{éﬁ% Hltﬂlieglfresl{m%%@\i’l kins 1999),
her ei n i nde258k aBmdel‘synpa@ﬁc@hmcemuhlmds led mcledd, iergetaiginif @R &B] sali thaens | npart
cohesi Ke %U@Jllés:[eldgr%va D& shdlFas ca%oxyam%fgg(lce?‘lu mrr(l:et a?ceﬁulos d(e I%EM]%TOCQ )eof '

5cel | uPos&“dertvat 1ves Sut ylce 0S¥€, ul ose
(e.qg., I\/bﬂabadme;a;ﬁgpyhhgthiyloellylmsapnytlmydﬂw@ﬁhllow hﬁ(ﬁoxﬁpmmxlylﬂbsi&)(é gel | ul ose,

o P Sl p R Rl 1k e MRty g BT Uk SN s bse:

anyl ose; miﬁgﬂaﬁ"rsthllﬂh@.hdxlt’[’oiwﬂmﬂbéd ﬁaglee,smnodlmﬁaﬁmnarcmdepoa}isaaﬁandwatd@n| tes;

gel atin; o vi nyl pyrrolidone/vi.n tate copol povi done;

povi done; g‘PE?F c%‘?P)(IBTFé’@éVI“éYﬂI?Yﬁ‘iO;‘Q%‘e Y ‘fogalé(Eéh tCFPSP‘B’éQ%PFa RPVIdNG ygar

such ag s ldﬁfdhsﬁre%&atﬁhlzed aaﬁﬁq@a)gacam{w 8886, adedh [«a8tas SIBLASE S Dipmeani t ol ,
sorbitol, xylito itab0), and | actose; a natural or synthetlc gum

such as a@&@PS& dqﬁr(a@fa@ahﬁws I@aﬁlat@l soghitel. Xl (eatgeXrditabiRaand llacknsesies
pol yvi nyl pyfr0bi ametid ﬁmgsuchPQlidé&'adt%@@an@—ghaﬁ?%ﬁﬂl q{i’d&a&'—of iBpbRLsdone0

XL-10), larch arabogal actan, VeegunD %{% yét hyl ene waxes, sodium

al gi nat e, palydinylpgrrplideac (15| dpEbIe B, H@P%@ﬁ@ P%Pllafidlom@x@r]é)éléﬂfﬁh or
di si nt egr %Fa!bQQalﬁanO{/@éggﬁl@ légyﬂﬁyﬁ@&%l}c%f B §o%§un§ﬂgln9ﬂesa¥nﬁ%ﬁé @R, Exanpl es of

di si ntegrants I ncl ude rch,”e.dg., a natural such as corn starch
or potlat o [€1239k hDismtqgrangefheitifate bresdiup pradivhtegrain doralaelidolvatge 165 afier Ani j e 10,
or sodi um [ I r : ul ose such
o5 2 w000 B S YR BlC P AR ARAC RIRE S o EXPhAMAN R B 1 255
PH101, Av|commlrd%l-d&®matowrma@eeg@laﬁhlﬂdw;ar&i sme‘mw\lrﬂ’tbﬁﬂ 15SEhvossiidR, M vacelo,

M ng T ao, SO um sis 1a9 suc Hrg% (1_5'0 x c all’os%e sluI 19'c§se'dw

cross-1inkeé i suc as ero [ dC i'um car Boxyma?%yl cel | ul ose
(Ac-Di - So bf)@dnctcmemg}cfysmldmd cﬁihﬂ@@)@){gTB‘thdl@ﬁAiuUél@SHi10(])J‘A1Z1C@®?—H1()2! ked

cr ose P e B OREE RS 1050, Sadh0 SRa A ekl fudgft ace oo @

pol é\” nyLm)bTHyﬂﬂegdl@mCm@daghélEfS@ oﬁalﬁlbssalﬁlkadri] gdlnlBe,2DeCds @rads-liakabdiumf a: ginic
aci such as sodi um ch as Vee nesi um al um num
silicate) O’gydi‘?ﬁﬂé‘/tlﬁ?ﬁ lg @di? &é@é P/OS? g‘&li?gtcarB e%@g'}/]ﬁ B‘g“éPﬁS , or

t r agacant hink&Qibsd it e crobsylele@tttich @lﬁ:ﬂlta@@écﬁlﬁn st@@rchatydbiale; §@f@§h§lﬁmke@- resin
such as a cation- exchan e resin; citrus sodi um | .auryl sulfate;

sodi um | a@PYymeshch ¢ ‘€O$H9V@6¥*P@F‘ﬁ’é?ts$ Bﬁ*kegtpalrymyﬁoaﬁah@ﬁ% alginase Susb rotigiBis]

Lubri cant scialofa SHITAWNS aM bieh aP SRV bIginhRAVERY Qlch b bRuInzalresi on or
friction of materials. Exenplary lubricants include, e.qg., stearic acid;

cal ci um hyergneside: aluminen sibigepmrwn sughyas againgentecustdeny Kemyamsein. such as
m ner al O'tlla%acgﬁ(tﬂr s%gﬁﬁpsttﬁgl %?&tlﬂé b@htbm@:r a m(tq{ap%%?get Qges @lli stal (,ecltlglll | such as

hydr ogenat ed soybean oi | rot’ex0); higher y aC| s and their

al kal i - metca¢haagedean; lcamsmelpe@nduum himyésulgm sagliung lpoty] adfasd ingpmbimptiatal ci um
magnesi um n&dtﬁéﬁ?e“ c acid, sodium stearates, magnesi um stear at es,
gl ycerol, waxes, StearowetO boric acid, sodium benzoate, sodium

acet at3, stQﬁZﬁ&]m bitirspitgder chmpaindewhigh p@lvgne,t I‘ﬂ@'dce neinglbytedheson oa friction

nmet hoxypol yet such as t 4% de, pol yners,
sodi um ol eg‘{n E:yla Excgnﬂar%e%brlca 1S 10 Ega e. gCO earlcl\gtmqe Qé OSOXIdcgj 1 tf}l(%ér yl

di sterate séd?nm(stea@l fuiteeat hymmb@tmd‘sylbleasangbmtml hydragaesi amt@nilwodi um | auryl

St ar on su gt e PET R gR e Bl oG b L et avdet RS hO

[ 00261] Flow aids or glidants inprove the flow characteristics of powder
m xtures. Such
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10conpounds include, e.g., colloidal silicon dioxide such as Cab-o-silO;
tribasic cal cium phosphate, talc, corn starch, DL-I|eucine, sodiumlauryl

sul f at e, wWagnugi3gI80st ear at e, cal ci um st earate, sodi um streanmsb@p/okrst i n, and
m croni zed anor phous silicon dioxide (SyloidOand the Iike. [00262]
Plasticizers aid in coating of oral solid dosage fornms. Exenpl ary

pl asticizers 15include, but are not limted to, triethyl citrate, triacetin
(glyceryl triacetate), acetyl triethyl citrate, polyethylene glycols (PEG
4000, PEG, 090 aﬁgﬂ;nﬁgﬂgﬂd al@fnpgwfﬁné‘tgﬁaﬁﬁﬁjc}ﬁgg Qﬁdhﬁﬂl‘?n géllylﬁgll 400), diethyl
pht hal ate, diethyl sebacate, acetyltrieth itrate, ol'eic acid,

gl ycer al norgstsemazag; fttcrarlb@clyu SOdnutnrSéﬂaeatGSamegrgeB1amétharma£gjm@,rtﬂlgggaxeg| ycerol,
fatty aci , t t d,the like.

20[ 00263] %Jrareﬁé&% @)Poeﬂr?rge% %lgﬁdygngé%?%% esﬁglﬁgﬁ?éét% g\églﬁlﬁgé&glflgr}g 021% only and are
not meant pbkyetihml@hmgigcoébtama&sx@bbfethhbn@glscol @Adheus CsﬂmWaszF‘“eetbydenquaht cl asses
i ncl ude cal pring ent s anu n e ti ves f oam ng
agents(g sgpfélglﬁfsi‘ SzoersmOleaie Ce]iyE n%\d@g IBO (ﬁrﬁ%l%%ﬂo %3’( eryldlsp aste can have
nor e t han (Pmeiral @It@sppoljzmmﬁénecghycob lrnagmmlnemsbamﬁu lﬁurgldsulfate rmtladﬁlh;ama one

group; the classjfig scrlptlv ar e not tended to
ot osany S Sl S P er sl LERERE A Wb Hest NeBh R0 EReeT b Tr eat ment
Hor nonal Emﬁ&hhﬁSndﬂ@®2§4] Admi ni stration of chenosensory receptor |igand
conpositl royvj ded her 30 nodul at e hor mone | and/ or

concent r at &f@ﬁg Flqwraids gigh dad‘LFtIHWB{VeC{? ntfo%ﬁlafaﬁte“ﬁ&_%ogp "@S_P?l"t‘é%su“h

oxynt ojgod lébﬂnPoun@Wcluﬁ@Q' L CYBEAN isilictn &162&9 sucB laé/GﬁﬁI)JsiB@ tiB&id dalbiurg! ucagon,
ghrelin, insulin and insulin pepti de. npllng of hornDnes can be

per f or med W?S@h%ﬁ%lp AFOHLYATERy D[théu%%ﬁﬁ%w #aémil ST MapRps sy cards Calsivihal s and
subj ects %ﬁ@ra{%esoﬁidﬁgét%att\f“ktablnﬁagd M BRM 236N §lidoR hlo@lld%'(@ﬁo@@?and
di pepti dyl - pept| dase IV (DP to augnent the circulating half-life of

t he rel evaitlii§or nones t hat can be degraded by DPP-1V. [00265] For gl ucose

| overi ng, [?Mﬁﬁpnﬁilastf%'[zgfs deiﬁ c§§rﬂngﬁg%@01fap§ohhrd@ %E REmS! MR ﬁtﬂ/ LISQiggelgl ucose are
conposed o 1) circulating concentr t| ons over 1.5-fold
or 5ovier slldltdledotba@allot k;l@ﬁ@etmtrlatﬂwlmntsate tBcet@ @lysptyhtrigpatae) aactyhgyicthyl

concentr at, S r R 3- 36

circul ati nlgng%oﬂ&g&hlélesgo‘t c%is@\};%@%%%%ﬁ gl %r@glgi&b%?gqog)aﬁagl

concent r at(payrshyln® @R 6] 4080 rdiopeyil glhthalhte,scﬁqthﬁoebmnalacepyla'ieith}&trawoﬂe@d for
treating el ted bIoo r W t

ol reul aci RGOt YORT 3R, FABRIRER- Rhelifs aiebmL Rt

Oxynt onodukten, mnb}i}}(hermlgl}(cu]l aiid diputglghdahte atlitanikeover 2-fol d basal

concentra L h ci.rcul ati ng concentrations over 3-fold basal
concenty ol BRE  MreTrpmedioty PiTiFots Pt OB LA DS PEFTSOF of d
basal congnideatl Ipom;le ¢1@&2§ 7(])thl:ﬂsu&§lﬂ€e)&[ﬂ3@d tlagsd ﬁclu@ﬁéﬁlﬁhfgtaga{ts on of
chenosensor eceés)ﬁe %S%and co | tions as proyided %\ﬁll( n nodul at e
circul ati ﬁﬁ%ﬁ Hee PSR EVaBYeS Qg‘flgﬁgf'é‘ts uhulizay a “at least three,
at | east fAMitionaly, h@apéxclipiang caﬁ‘ha\I’eQﬁé;rE tifah %ne Afle brfaidtion, Y €4h BWhsdified east

ei ght hornones. I'n certain enbodi nents, admnistration of chenpsensory

recept or [} BARdhAAS SEUP; R SlassilIcations jarredssqiipting pnly rad aediot ffendsd tadinply
concentsr abhPR Rh patichifastipRe, at least two, at least three, at |east
four, at least five, at |least six, at |east seven and at | east eight
hormones. I n other enbodi ment s, admi ni stration of chenbsensory receptor
| i gand 20@9&99@ fﬁ{?ﬁ A%n &g{nq&q herein decrease circulating

concentrations eas one, at | east
Hormonal Proﬁles

[00264] Administration of chemosensory receptor ligand compositions provided herein
30 modulate hormone levels and/or concentrations, including, but not limited to, GLP-1, GLP-

2, GIP, oxyntomodulin, PYY, cholecystokinin (CCK), glycentin, insulin, glucagon, ghrelin,

amylin, insulin and insulin C peptide. Sampling of hormones can be performed frequently

during the administration of ligands. Test animals and subjects can be studied with and
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two, at |east three, at |east four, at least five, at |east six, at |east
seven and at | east eight hornones. In sone enbodi nents, adm nistration of
chenpsenswoyorigisgsvor | i gand conposi tions nodul at es GLPPLT/USROISORRST
enbodi nents, adm nistration of chenbsensory receptor |igand conpositions
nodul ates GLP-2. In sone enbodi nents, adm nistration of 25 chenbsensory
receptor |igand conpositions nodulates G P. In sone enbodi nents,

adm ni strati on of chenbsensory receptor |igand conpositions nodul ates

oxynt omodu;ihBut sl feriid rﬁﬂmﬁ{mpgﬂ d?%@‘é\l(éyl p%ﬁitgﬂg%!e ﬁ/te (rnDi?gld@pre n%uéﬁﬁﬁﬁﬂé ERRPHMg F €cept or

| i gand conposi tions nodul at es adm ni stration of
chenpsensdely- llfee@élpﬁtrslevamt@am@nc&)tﬂrp@@nw dessaded by PEPEY. CCK. I n sone

enbodinen t ry: onposi tions
nodul at es ycen%-(ﬂjrg 1EClogr;‘le lb&&n%f %@ggﬁ@g@& Séagrﬁofr??g% g F%kdt%fﬁg Cgm)sensory
receptor Ighgawdlrecmmpmsadtqulg Ddul- hw@h ciraﬂzuinigmondentramneoxembddbkd@mt S,

admi ni %t r at I %”fo?J basa ecrorrtl) Sereltrr]a ongl %?@ 01rc l(a:lt"ia‘nndcocg rTErgt%olnts oncf)erﬁ Sn}%ijcyb Esa‘aagles

gl ucagon. odiTent’s’ m Nl stratiorr of Chenbs&nsory receptor

i gand corzfpmnﬂratmm amd)m)tméff 683,6 cgbwlaingrcondentr&mﬁeo@frtbcsdﬁohmmer 2afdtd ni stration
of chenos tor |ligand conpositions nodul ates anylin. In sone
enbodi men gsa ‘é%‘ﬁ?rﬁliaggl}satl on of chenpsensory receptor |igand conpositions
nodul at es [0ma]ld| For vwdight QY heﬂmlddlIlffeﬁmsunadiﬁ:rmsﬁcr:rg&ndv@ﬂad bloo¢ bRo®S @rsor y
receptor and conpositions. rodul ates i nsulin ti de. 5 Hornopne Assays
[00268] | (° Pr‘E?SQngrﬁﬁt’ l)tP %Wiﬂé%‘l“%a“% CHSFHEH RS 03(§£§'§94%|g?5ﬁ1 QESHEF R on wi t h
t he nmephods o&&mbﬁa@duhﬁ\uoﬁfhtdn@mauﬂgr&hwﬁtra\gms BWdr 20031d BabdFcbiREntdlionBPGRL- GLP- 2,
G P, oxyntomodulin, PYY, CCK glycentin, insulin, glucagon, ghrelin,

amylin, i dsuth wcukahwmﬁen@ab@ﬁmfé fokthast! corpeiEitony 409 %Cfﬁﬁ\é‘iheof are

det ect ed %ﬁ&ﬁﬁtﬂfg@gnéeﬁtramgl@l@e&dfaiatbam&n%ﬁﬁﬁbl@ed inthe literature. For
exanpl e, proteins can be neasured by inmunol ogi cal assays, and

transcri pl9Ba7br bdgre smbgdinget @ﬁ@nrwtaﬂcnaﬁfiﬂhiemp@a%qrbrﬁwré@ﬂrﬁawhes Funct i onal
assays de%gﬁlb&?[ﬂ)nF B ﬁrbﬁd@cf ﬁer&fflﬂloaﬁl% cQ&lHﬁ%@o@&n@ﬁBﬁ?W & fh§- oné Mt least

enbodi nent's, sanpl es assayed conprise cultdred cells, patient cell or

t i ssuelSsanpd.esleapdirpe atledsotopr,fat lghs Siye, @t lgast sip) %cmstcﬁpvqm and pelcaseeight 15[ 00269]
For exanpl 0 Cell s can
be. gr oan SR ARG RIGE, ARl RE AR R RRARY @bt 5215 vl
pl at es at cal?iﬁbsﬁqnxexjprpwdéw/hepam arfcmawaindelhtyr@onmnphmmphﬁatéealsmnfeeatéﬂsts al i ne
(PBS) and |nc at vmth tis rabbit anti pha
gust duci n EE@M le Pfjoilr |{%?S?%ﬁ?igffea5t M gﬂaStS elntangﬁ easﬁfﬁill Phoeni x)
over ni ght hatmc41€s fInIok}mmmgoquaemgahrninnsnamrmfcmmdsxeﬁ)sotgﬁ’/ﬁeaaptdrdngandZO X in PBS
for 10 mnutesa room t epper at Fol |.owi ng three
wnshi s CEBENPR e Nt ekt el PO PR SR btk P body s
appl i ed (%@)ﬁalébsm{reé}aﬁe@nfdur aafekkt five, Amend gik oA Wdaktyeveh: ah@@0casMbikixCc Ul ar
Probes) f 1 hour at g .tenperature, After three washing steps, the
cells can 8‘6“?“?&&8591?%6%? Fite PAM SRS B ORSRBI I H8r s cence

vi sual i zedomg&itidaQAoQiiated-B1 - 1RNA dnsdnt @ EndnksO Rarkiglstraicadl cRénRssayed usi ng
RT-PCR. RT-PCR RNA isolation fromcells can be perforned usij nq standard

met hodol ogSFePtPhiiearg copepositivat mpdHatesdlbe. hrromsembhgdinenty, AMENETOR 501, 11 i n
a Pel tiser chORssERbrCHEDRIT 1iGAMTCoAR8sifIN nfadiaRe GIEt madmE¥mbedimeMy, Resear ch),
using published primer sequences (Integrated DNA Technol ogi es). Reverse
transcri pelohisaone cheposspivBrcapt B igafdsonpositipnpedlates Pretompdulioi Hi ti al
activati O@orﬁé Qrﬂb(ﬁflm%sca&rgfms@tlcm (ﬁt&lﬁﬁos E 98/ &@éﬁt&q’i E}ﬁlrcf By Bﬁﬁioxgy denat uri ng
at 94C for 1 mnute, annealing at fe m nut§ 3 «gxten5| on at 72C for
1 minute Mmmdul@s (Byéf . d8 sorﬁmmlmgﬂermja@mmlsmtllone)ftdemmsmomre@pm ligad for 10

m nut es. a a i anpl e, by
subst ¢t ut (ot s FRENER, ECREh N B R B L e o T e, The
contr o caerehter IRidAd p@nﬂ)t&ﬂ@ds fopdutpteseglgeentin. aln sbmngmhd)dlmpmts hdminmati GO

product s Cﬁ@mobgnsso coe ¥ ?1 a 2108 roseodgfaltes 1nsu11n eIt b gl un% er Omtde and

vi sual i zed unasr ?lpqn sACE62YYe %‘aéﬁ I Ol Mminoassa ?Iﬁff&}l oot al ap-1
in pati entadmimdtmaasfmheﬁo@mmnbec@mn@mdm)dqpasndssmdutmd gluoagone liagdme €. g. ,
by Laferrer et al ncretin Level s and Effec are rkedly
Enhanced fmﬁ/ﬁﬂf“ﬁméﬂdé?mﬁ@g}%“8 ChPmESTaYY EOR e EyRry 0?%1‘“%5&@3%%* Pati ents
with Type 2 Diabetes, Diabetes Care 30(7):1709-1716 (using conmercially
avail abl e materials obtained from Phoenix Pharnaceuti cal , Belnmont, CA). The
aut hors descri be neasuring the effect of GQP and G.P-1 on secretion of
insulin by neasuring the difference 18in insulin secretion (area under the
curve, or AUC) in response to an oral glucose tolerance



test and to an isoglycem c intravenous glucose test. [00272] Measurenent of
pl asma concentrations of G.P-1, AP, glucagon, insulin, C peptide,

pancr eat iwopentissisy) nonesterified fatty acids, gl utam cratius2adenss2boxyl ase
anti bodies, and islet antigen antibodies, is described, e.g., by

Toft-N el sen, et al., 2001, 15"Determ nants of the Inpaired Secretion of

A ucagon-Li ke Peptide-1 in Type 2 Diabetic Patients,” J. din. End. Met.
86(8):3717-3723. The aut hors describe the use of radi oi munoassay for G.P-1
to measur guplaSiHRoiRAGR0N UdhiAlmAPh Qpéh%ﬁtogng&%r&zptéﬁ adiSi ng anti body
code no. 89390. This assay neasures sum o ) and its

met abol i tGO@z@ltmne gog@ites athgina &@@m§n®e@@mnbeadn‘emstmtlemeﬁqheamse®@y usi ng

C-term nal i - ' ode. n 5 (R t 100% wi t h
2 haran GG R SGhERBR A R0 3 RS Bl WL ERGRST P00
assayed i mhé¢rhaesupereemptahparfdrcompuetiol snodfifafes entlén @perdelscri bed by, e.g.,

Cl austre, et al. (1999, "Stinulatory effect of P-adrenergic agonists on
ileal L cell secretion and nodul ati on by a-adrenergic acti vati on, J.

Endocri n. Hoo@oix/Ass8)s. 25(See al so Plaisancie et al., 1994, "Regul ation of

gl ucagon-| pepti de-147-3 am de secretion py intestin

meur ot r andBRET B ahotH roele P O hERELSI e Y as Dt §hite it o

col on, " Endoeivefiaginclidmg2R0 8otd#fiddasn IRl B,ICS{;E"-IEICQP @lyn®noduliD95Y, " Rel ease
of peptlde YY neurotransmtters and gut. h qr mon e i sol at ed,

vascul ar | fcﬂ%rgg%/ig@ﬂl frspling ghugagon. shrelin ATRAR:; ’é‘ﬁ Jolip ‘é’i B?pt‘gﬁg‘f Jent er ol ogy
30: 5681957 4ohbinkkidnk kiferdtR ik @ekectt @ cd AR tafhhdard BOhEAsRederBBd iniRdtelatureised at a
1: 250 000 dilution. This antibody reacts 100% with GQP-1-(7- 36) am de, 84%
wi th GLP- Foraxaggie. Bieicis canbyimpasyied PR apmpnalogicyl psaxsy pLdtrapsarigtign prgglysts) -
(7-37), G4 nacle@%idglngﬁﬁ&ﬁﬂn teEMculeS. ﬁﬁﬁ%ﬁ@as‘%ﬂs@e&hﬁedﬁﬂ%@dﬁdanBRB@b ne PYY
antiserumat a 1:8 lution. [00274] Met'hods for assaying GP-1 and
G P are aluse adeBripPieR] lalcabofimerss,sampleeasipsted cemprise cpljurgderlls. naticndpeell - PNAS,
2007. [00%¥§Jsu5%pq&3% kR®oBe RS e bIdA PhAGH, Ui ng a radi oi munoassay as
descri bed I ckert 6, "Soy isoflavones increase

pr epr aAdi é@ﬂzﬁ@]pt F@@Xmlé, MY)HHOMGSSGH@QV@ beoised foastay 6ot (gHt-&1 Cellsaatbbody

wei ght in ts in
B oedi ci Av o REN S TERPRRUSRp: MR Rcn? RhRerith LSERHINE 324 07 1 e
anal ysi s dlﬁce@inuk%ngafogmlééhwm inghds pRAtY-buffartd snl\unmg)Bferand mtutg:mdwuﬂl at 1600 g
for 10 mnutes at. 4C ali re| telyofr Cunt
assayed. R t“ferum ¢ rﬁqﬁ%d?n\}ll u%mégtl?loi/vsearné neasBlIJOrteec(llm net e e sane
assay. Th%tﬁuhhm(ﬂPdE%owb@@wmgﬁth?@ fdlmmngmmabaahmonemﬂmw/ﬂgimel in was

Phar e eu%’lei’l TR e S P o RS P ORI NP aTPE B a1 . 2008

"Cereal fivasgling ﬁﬂfs%&ﬂol&hﬂt@ig&mﬁ@ﬂyhelap@ubmﬁe %a@afy anitibydyl iR agpried wei ght  and

obese wonen, " 'ab e.29:775-780) ive to human PYY is
measur ed "Z@leaaFﬁ’B%@ E‘i‘thfcﬁg?“ HWBWPO&fﬂbBl“i éduOB g’é‘ibeﬁ)lfi’ﬁ\l%‘ﬁé%@&?lc h,

M ssouri, tddgRtaturdS ARGr thd® hwashlify ét@é@%@@elf@lc@tﬁﬁéﬁ%ﬁ PYYciasidd A68imand a PYY

anti serum to determ ne the | evel of active PYY by the doubl e anti body/ PEG

t echni que theripEupuoiseensedipusleed-aj sed i n gui nea pigs and recogni zes both
the PYY 1 @ﬁ7 ndGEW ﬁﬁ@%o(a@éatﬂdﬁ?éeufs@érﬂ@e e@iayé&lﬁ@ﬁg Y ¥CRl QO2P6R RFA-T-1, the

i ntesti naI um dePendent | ucose transporter 1, is a protein involved in
provi di nglf@llaml@@@émtcs I ¢ra b perjormed utiag stpsdard etpestolagy. e BE-FoBpicadivad i n
response %inB cpfdEdd 1h'3v%fﬁ‘ﬁ1e o‘ﬂ@@i}l Qfa ﬁeﬂ%r&%nal%%l&ldﬁf'c%?%mw Vol ving
T1R3 (Margol skee, et al gustducin in gut sense sugars to
regul ate é%thb@sqI@nMéReMmhgMungysdoh@hﬁdrmwsapwgme&(lntemmDma’t| Acad Sci USA
104, 1507 '-' t ri bed,

oq. . by NErmOTRie, REAFIRRLAPAR! il bR 00 ERL L 08 SRBRE

West erx Bllmtlallantgvatrem Feds Sktofm 15 minties. RCR caNbasmfcememby dénagiring esE°€r ansport

has 25bee bed in t . al 997, Cut

ri‘dfd‘ﬂ?m“ - dpedns ap%)bf m“{ef“d Keai Z%f f%lﬁ‘“% ‘?f%é{sur enent of
gI ucose t caelap Gritowkdibyp fisdi ebt@nml@fstafpmmz"&l%rW@ﬁmmﬂt@sNegmwbeonm@a;aneeg , by
initiatin Iucoseutaeb h di.tj.on of i ncubati on nmedi um
cont ai ni ng“c?‘@%dmpﬁé@ “(8t° ,gyi 6m %ﬁ?ﬁ%‘if?‘ %%Wvﬁgﬁes/ﬂl s (pH
7.4), 0.1 mM Myg504, 0.02% (wt/vol) NaN3, and 0.1 nM D 30r-14 LU (] gl ucose
to BBW (100 ug of protein). The reaction is stopped after 3 sec by
addition of 1 m of ice-cold stop buffer, containing 150 mM KSCN, 20 nM
Hepes/ Tris (pH 7.4), 0.1 nmM My504, 0.9€92% (wt/vol) NaN3, and 0.1 nmM

phlorizin. A 0.9-m portion of the reaction mxture is renoved and filtered
under vacuum t hrough a 0.22-um pore




cellul ose acetate/nitrate filter (GSTF02500; M IIlipore, Bedford, MA). The
filter is washed five times wwth 1 ml of stop buffer, and the radioactivity
ret ai ned wo 20he13gisbt er is nmeasured by liquid scintill atipom/useanotosizg? 5

Eval uati on of Treatnment of Diabetes [00277] The effect of a chenbsensory
receptor ligand treatnent of the invention on aspects of diabetic disease
can be eval uated according to nethods known in the art and common practiced
by physicians treating diabetic subjects. [00278] Efficacy of treatnent of
di abet es/ fgh Ao a0l LANR!89A A RAG AL L. L 36aRdld ARl N the

conposi tions and ne s described herein can be assessed using assays and
met hodol odC&spridistaeail be scharatgd in 2Bypewase gof wislk ethdiven brgmadet dndatiswakzeds sessment
of renal tuﬁﬁ'e(ft[j\pﬁ i@nd parameters of renal dysfunction are well known in the
art. Exanples %s'says for the determ nation of renal function/dysfunction
i ncl ude s¢902/ cr RativiminnmodssayaRIA pfoe tutdl Kilivel wlpeterdhbed ratpdss caybt atin C
clearance rate. 24-hour urjnary creati.nine cl.e 4- 15hoyr_.urinary
rotern sReruidR Ir it A 1 BT sCuS HER Fefi Tarp R i,

creat i ni nareMbikedlf AtkRnpedal blomhraftexReuatdnon Gasttie By pdsiRPurgamdn ObesalPatiindpsy .

[00279] Quantitatiyv ssessne 0 : i ¢ function. and ramet ers of
ebd Wi g tpd e iR et e D b 1 Rt R S
Exa Irrp ld es (hfalte’;l&&a)%&itfeﬁ frobEhodEik @hariasdutiod, B)eflmpﬁnc?ﬁ a7|5hef amﬂﬁ)fsj ®Redridysf uncti on

i ncl ude eval uat i ncr ic ncti ons 20using.bi ol ogi cal  and/ or

physi ol ogi“te&?“rlﬁ‘&%’?fﬁggétr%%%&‘i‘fi éﬁl’-ésogé%cg%}ﬁ‘to gr -%Wyewga%mn&taﬁﬁgfﬂﬁaﬁ% si ze,
gr owt hypangd PkulEReEehidiN@redahdey tHelurveedras¢€) ih sestsrzssto G PtucastdbRfan&eCr et i ng
activity, insulin secretion and circulating blood |evels, glucose bl ood

level s, i AEHIINGO 81 SPHECIRIAETBUEOUREECp&ISEr eas bi opsy, gl ucose upt ake

studi es byoRm8] WcheRSRnCEHEIdsERIEnccASRRASHRMLP-Of GIPY LIakic0r, iRufhid es, _
bl ood- gas anal ysis, extent of bl Qod-tperf usion of tissues, and angi ogenesi s
25wi t hi n PPRilgerpncrgoagDdeapriicttpifing fatgsacidsselpigmia acikdentthexydme di abet es and
di abet es- 3530RIALAH 5@ dh ARRoRIE kAWM LN5 Al ARG 3 1, 061, erpl at ed
herein. Evaluation of Treatnent o esity and Eating Di'sorders’ 30[00281]
| n treat mePeteuhingiesf thylnpairpd Sepegtion el GlusagonviekgPaptidnd inoFyrfeat Dipbeticeduced i n
a subj ect . ; ' ' hb-{-S a hal, - ject -l oses a portion
o oL pepedr %ﬁ%&@&ﬁ?%@%ﬂﬁ?c%ﬁe by BQEIRRL Bor| 0950 2 P
cour se of radigamnmmpodssdyefod@B-1 toveekmre plontaltsngntrateas s amidhteeGhBLIFV 6y,

reduci ng wei ght..can be defi as_a decrease in p rti of fat mass to
ean mmes TPRCbREF Bt e TS et REREE P PLPRRULE B i nt'ai ned or
gai ned | eanctababe GII-1-(b8n). Mhe egbat tésyrile masuresparnd G udinsS-termidatiyal body

aim ni 4t o BE R el Barps RO ST R URe: Yt EEEPYRp PRI Db ™

subj ect' s kbedgiPvei ght over the course of the treatnment, or alternatively
5an anmount effective tqQ reduce the subject's percentage of fat Ss over

t he cour sé“@?glt h L’c"rlé‘ﬁﬁﬁgﬁf‘?anl%ﬁ drestly 2558y ehip S SasTRaant figp \eppsediucatspo gy

wei ght i s af 8ugRd.byoy eI Clali@reCQUI $B90f “SihRddi TR Bifect BYp-alreh @@ he@@dn 1% by
at | east about 5% by at |east about 10% by at |east about 15% or by at

| east abouleal3ow! spgretian pad mpdplgtion bye-adigjeass adivaigne & Fndesinot 0% 2 -Sass i s
reduced, QY&CaldhMRiGALESE a0f 1904 eREFBATon oP¥IuBdgoh GRS beplf’d%—l%b—jégéﬁd&% at

| east 10% at |east 15% 10at |east 20% or at |east 25% [00282] Tot al
body wei gKecrefivg by artestispitnewiotrensmitinss sndormenss iixthe elaedgassplathecriised ary
period. | Ry 8iof» FRdERONED T 33108 eshoTBh A PdishRidGL £ @%?“ﬁ&éa@%oﬁﬁgﬂ?ef at 1s to
surgically renove and weigh the retroperitoneal fat pad, a body of fat

| ocat ed i VY henqueetrapgraittens epéauhhotmmennghe ivdeigdensquinely pedesed rascolabdoni nal
wal | and I j ri keRagu! i ght [,S consi dered
o be di r o RFRFLHRy BROLEBBREL 48R B TR URANEL 1950 shd, 12

r el at i30ns KiLP- battivednis ot wei2gh 00GdititiondYhif attibody reatts 10050 withddP-1-Cbese

ani mals h a .corresponadi y. Qi gher rcent of b at a 1
retroperi ? éﬁaenéllde’% A 0%1;!}%18%%%?36[&%&%8%{%?53 earr%t())gl({i’ ‘r’f'ﬁaﬁpsﬂp\?&ngr gl nSlBthods of
treating, (T-8dyciPy, aod glncvenPYids dsegdd ovithvheng4D hiti-porsiub PEXtanéseeurpriovi ded,

food cr awar‘i%oc‘oagdll?&orr{pasur ed by using a questionnaire,

90



20 whether known in the art or created by the person studying the food
cravings. Such a questionnaire would preferably rank the |evel of food
cravi ngs wo21m3aBpi cal scale, with the subject marki ngraTitsS2¢lbey328ave no
food cravings, and marking (if on a scale of 1-10) 10 if the subject has
severe food cravings. The questionnaire would preferably al so include
questions as to what types of food the subject is craving. 25 Binge eating
can be determ ned or neasured using a questionnaire and a Binge Eating
Scal e (BEQg27H nORmGM foP GLEY 2BRGIPE: %X'dgs%ﬂbédletls%wﬁl&f GehEaegor | es
(mld, rm?rafﬁe g sgversiﬁﬂgﬁased aon thee ) tal BES scoree cal cuelgged by
sunmi ng tthngoﬁtelé l?h%sﬁ?é)@ﬁ i ndi vi dual i terr) Accordingly, methods are
provi ded f d f i i stering
o a subj A7RE b ek A HF oy R oo SRl Sk IR & A B 2t et i
an anount eef, f\@@ckevteettab 2004 Sey id8aBRES inCoIse pcﬁpratnhel mpbﬁ@ﬂf (PYH),$otre

enbodi nren n| stration ry.receptar a eat ment
changers;e t tfllle elé]?§ 8 hrehn Sf d E‘ﬁdé’ Wel%l%e eaﬂﬁ C}/Stmen usa,cd Orn%?% goeu\r/neaﬁ eFto

noder at e, NegatineRewdtsén BGDMEdﬁcﬁhe on1f Btmmi m@ﬂm&danh@ dhilled EDAMetubesefat ment

Eval uati on of Patient P 0028 I n. some nb nts,

patt ent s Qb St abHlT e Brendr e dSIBh g bt BT PORAL ust n

net hods desigiteddotiefigidls wdb eminb@ k@R Yrdaeoumi-2Ed Un€l dshaell. vl sinthlialfrogan t hus
5be target to his or her specific needs. I n enbodi hen atient's
hor nonal ‘g‘flf“faé“ibéec&r‘?éere Bt?&tl%ﬁleéﬂﬁe ﬁéﬁerﬂmﬁ% dF%‘fB{’?f’h‘B??@ &% hat t he
physi cipan ig@shsrgtitOtotdll ERetin waks ©eistidll By € 0NMSRRHO hyailkBle @Rfi @munoassay

| i gand/ net abol ite conbination is adm n| stered. The eval uation 8rocess can

be repeat &thoaRy Phpgeerusistirdieunid) Yite 8 atiSdy diSsg riyo Rteickpsy. of plmd00fur i ng or
fol | ow ng “bér%@ltﬂli%f‘ﬁnpr&@s %El’e%&ﬂz R0stin RFRA8B]in ohEBRRGATE Bhe WRRRRFOr " as
used herein includes, e. G protein coupl ed receptors (GPCRs) t hat
are expr eS4ewics Fagerd: 7dés7 Pbllmré@@ﬁewawet%lémm@m P¥Yqupiewsered bgienpsensory

" ecept or s ob ey L0RIbRAFORERARLGL LAIDRAAkNANRHI LD, Etfe0pr | zed
15according to th h&ir taste characteristics. Th ey i nclude swee receptors,
umanmi  Becdabetsd Siogetived YRhaviracersand aParYyantiscremtto defyrminy the evelrogeetpe &Y, f at
receptorsy i I tors. A
Chompsenady o GuBEaRisagRREdn AR e 1HEF SRIRLT s (AR AheL EEBC Cor y
sensat i on raogohsiothehsBYY -3 gamiPXY Bg@ﬁe(laed/eﬁognabf human$d0cti on, e.g., via
taste rec S rel.at.ed..recept Pres taste bud

gast r oi nt iés{il?@ill Q{Slfiégtﬁl I%tesunajﬁf((ljblﬁé%? ns[ﬁp Cose ran Oﬁﬁrsgrllssa r>0/ 61rnecept ors
i ncl ude T1Rosve(dn goyldfﬁglgllu,cosTE]tRﬂm bbdAYR3I} hasTh2E &poﬂeﬁltto beegpdserdsn rdspdmse aci d
recept receptors, var nmut ant s,

t t
or ¢ ol Dos e mean BrR Rt Bl elftiaiet RPERLR FradPhy RS Ry dhisr ke pond 1o
sweet, unmaoH7 “"ItllRBtaﬁd gudddict iaguthen®Qugars ®abdwate &xplassion oBMy+--glubee

chermsensor rel at | i gands i cJ ' Y S, i nhibitar nd
enhancers® ﬁ SFO)?%?%]C%??% %284%(%@ ﬁsté)%é istEéprPﬁtoé‘ﬁgéﬁé%Z]S‘?}?pr essed
i N hunmans bedetedtbtPds JFRITBRA, .o, bR INRI8RAGE &5 all FoOEHI:, usBrgGrantRAive PCRSSOCI at ed
with taste and/ ora]%art of gastrointestinal systemincluding wthout any

li mi tatiodnd BSsEHAOLINE w&%%lfpownﬁ% %twnye(dwwtaﬁ%iwoa? gappotbtson, i ver,

bi liary tnhagtdes@MRE (LA liteBlrt Rl AdLeSyer & 8, 16975 Gut TLE- Q%d’ﬁtétQ?s i ncl ude
chi meric sequences derived fromportions of a particular T1R poI ypepti de

such as TZ2fA3, By poBigehem3I9:337 7-88 f MepsarrmeapelcglecssaiFangyorcis bpishibpige30 porti ons
of differeinplhRS W& &hBe 168 %'bsr%hh&l gbqgﬁg&%ﬂﬁﬁébﬁ&l@am d’f‘qé?“ S

produce a functional sweet or u t ast ceptor. For exanple,
T1Rs may cbapn¢ubetioihmediwn comeihing|180 mMedpSnN ¢fr FoHENITIM mM mannitth B or T1R2

and the tr el T1R2. [00287]
Topol 0gi céTW gﬁ‘?ﬂ? ﬁﬁe@g?ﬁ@%ggﬁr@ﬁ@%%@ ﬁﬂ%@%%ﬁﬁé}l domai n;

"ext r aoel I[Ul* @ﬂgluhosmuor@Mlemu@afs)Mﬂb) dlrhe rchofien in'Stopaddpuftesd seg bgeven
| oops, " cyrBBrLEns B P Beal BIRR IO Sh Ay AXE0F sy SRR o et
al., Cell 796; (Bﬂﬂa%MgG@QQEOZ% Bumkﬁ)tNaa% anc{:@l InM6 phldidLn. BN-M1P&TY) of These
k11 n Ao mEduH Cse A ar e S e EEEm et ry

hydr ophobi ¢ and hydrophilic domains (see, e.g., Stryer, Biochemstry, (3rd
ed. 1988); see also any of a nunber of Internet based sequence anal ysis

prograns, such as those found at dot.ingen.bcmtnt. edu). These regions are
useful for making chinmeric proteins and for in




10vitro assays of the invention, e.g., ligand binding assays. [00288]
"Extracel |l ul ar domai ns" therefore refers to the donmai ns of chenbsensory

r ecept or swoenn/133iBhR pol ypepti des that protrude from t hecraiscaoass2senbr ane
and are exposed to the extracellular face of the cell. Such regions would
include the "N-terminal domain" that is exposed to the extracellular face
of the cell, as well as the extracellular |oops of the 15transnenbrane
domai n that are exposed to the extracellular face of the cell, i.e., the
ext racel | ubiliok Q0B RELRGRR: r%m@amﬁomn ore Q8L A0 G th S LARRFENDY ane
regions 4 and 5, transnenbrane re |oq and 7 N-term nal donai n"
starts at fivhdmis weh dint @ stap buféort aad dle radw@tlrvésgremmedlooél@ filter tstrecasured t of t he
t ransmenbr, regi . xtracel lular regions are useful for in vitro
i gand bi Bai ‘éldggksl%??;[gﬁﬁ’ﬁ“ ol ubl'e and solid phase. In 20addition,
transnmenbr ane regi ons, described below, can also be involved in |igand
blndlng v&ﬂ%lnxﬁTQqug?gﬁ B,mg‘th the extracel lular region or alone, and
ar e t here vitro ligand bindi ng assays. [00289]
"Trans msrrtpmnne] domadffect ofwtvhehose ovupy tesepsortligendstexaenent v&xhs eedioane "regi ons, ”

f to the d f t h 1R T2R
pol ypept | AECE RO By EH B A BT ASE RN BIra. ana iy ied | ncl ude

t he corre%pmﬁﬂh@gw@&ﬂ@pbﬁﬁﬁhﬁm&mmh@amﬁkﬁabmwimand extracellular | oops, al so
referred t tr s rane ons 0 Iasnlc domai ns”
refers tol @H@gh PEQH@Wﬂg 8@%ﬁ¢%@3ﬁﬁ6¥£@n ﬂ*fﬁaﬁpm?f prot ei ns
that f@ce chhgtidm® smmeh@cfontpbgn@@ahd nRtidds dds&bed @eﬂeﬁlrdﬂl Bahss@l@msm and the
intracel lular | oops of the transnmenbrane donmin, e.g., the |ntracellular

| oops bet weers B mathpdelesish kv ip &b a6t Syrvaref eéamm? éﬂﬁ%rﬁﬁ%m@aﬁésw@gl ¥ns 3 and
4, and tradaRARIARSd bﬁ%@t@@ oP re%mchy@unctgntd%mmalowaqme% Eehfi8 o0 the
region that spans fromthe end | ast transmenbrane region to the

C-t er mi nugsse¥s fopthe getgtnaipgiion EPH@\llﬂl%%lOlﬂﬁlYﬁwﬁlﬁll Inglude geipma grogiining lvelhe

cytopl asm re[agﬂg%éi]:ar;-&@ r&t@ rc%tatZl & El?ﬁﬁﬂ@qpcé %%oﬁﬁﬁﬁlﬁw&eatfnﬂl%lc}éqpﬁce 24-
polypeptl es belonging to a superfamly of transnenbrane proteins that have
seven beg |h©wslrmhlatpr@tpla mectrﬁ@an lard Hipation eate EVIR); wiinassalpurhinsreatinige seven
regi ons ar T ns TMIto TMVII). 5[00292]
The terns ﬁmﬁ%{k@ln? (gﬁﬁyfggﬁAEﬁ%an &%MQQHE%S used herein, refer to the
st omach amQDZUﬂ]t e@mrrm@twalmmsmmalolf barmreat'iumnetudh andlpastneuae af pmlcmas t he

duodenum urﬁ%rrlnoralrr]ld fhc1el‘lcma?‘en % I0ar the a 'E am es flagsj[aesttor & 1ncludes
t he caecu onand et M %@ﬁ Qf‘“ﬂc?|v|F AP FEREYS Ohal” ef fects”

in the cordbtexmnﬂfontolﬁpamtr@eﬁmsmdl/dys@laadm mnml:lea@slag/tmgfpancréaas1furmgonsonrpounds

t hat dulate a, che ry . receptor enha enos nsory
ooeptDr - #aE PiIRERDRR anr S e PR oS sk aRpr Bt et S GRS R o
bitter, fatze glbbxlétﬁ aﬁ@/ﬁﬂseaﬁ:ﬁng aoﬂhtﬁ@bﬁasée{clﬁi&pg@bvt}f anaGk s@maﬁlngeétfmtz or |
act|V|ty, i n¢l udes, t he, determ on of a er that is indirectly or
directly dHYER SCHEOR ] repadnghloedleveln gtue E%Ibiq’o i‘ll’él%o%‘%‘éro§tlleé’6‘écﬁ‘ia&r | t

i ncl udes, Wl p4ekths BiBYsyl gl0dds@biptoie, suldhe@@p@ratpgmdés@ghauéhgaﬁgﬁgssmenﬂo@n f 1 ux,
menbrane potential, current flow, transcriptian, protei n binding, 15GPCR

phosphor yCekiga Profilehlprsem aralysiy pent o§blgp Perﬁw&wéa&%ﬂl%ﬁnd PGIOERHDE - | | gand
i nteragt i QRfin HEE&RNd nMessenger concentrations (e.g., cAW, cGW, |P3, or
intracellular Ca2+), in vitro, in vivo, and ex vivo and al so includes other
physi ol ogil@0280k eAdditienst psas fprﬁ&a@ﬁégf dizbete endedishoies wpsogiaisd soRdRNRE er or

hor mone r gL ease ROG: Lher rGh the downstream physi ol ogical effects
of such release. 20[0029 i The term’ deternlnlng the functional effect" or

receptor "activity" nmeans assays for a conpound that increases or decreases

8 par anet ghohfiih drivdalifl SFOALiO b BEDratpder the nfluence of a
chenose and chem cal effects.

Such p%ar ari@ﬁél]s il ts%@tnnemt:l)msns'ems dtsiod thaf whightrandies fas sobduasd i@aRpbjGitP- 1

G_CCIP(- ’Sug)r(])ﬁptre uc1nlflg|véler1]ght ﬁtrfss nl‘{lea{n?thagtlhe Su p fOSGSr%]lSp%lrt%Orr]l 0@ EP } Ierd teotanod%)/e\g hqe YY and

over the course of treatment (whether the course of treatment be days, weeks, months or

years). Alternatively, reducing weight can be defined as a decrease in proportion of fat mass
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25functional effects can be neasured by any nmeans known to those skilled in
the art, e.g., changes in spectroscopic characteristics (e.qg.,

fl uor escemoaptiasssnbance, refractive index), hydrodynanPCT(US2eq0/058K8ape)
chromat ographic, or solubility properties, patch clanping,

vol t age-sensitive dyes, whole cell currents, radioisotope efflux, inducible
mar kers, oocyte chenbsensory receptor, e.g., T1R gene expression; tissue
culture cell chenpbsensory 30receptor, e.g., T1R expression; transcriptional

activati O@? Rin ABE Scﬁl%?WoYdsr RE %EHJ&'E hasSo fat m-gélst&qﬁEﬁﬁamJ:d &Bgafhe@ le@ﬁ“ ng

assays,; tage, nbr ane pot ential and conductance ch anges; 10n

assays; chemnyg @Sthblﬁ rtemsmd:sea ¢Qnteat0n§1eag basel lm@h@dqeveghﬁhe"m %@ct@mmouctew and
i nosi tol Tk} réJeE%} ligg %&ﬁ%ﬁﬂ J&dﬁ&té@&ﬁ% o&"ﬁleﬁﬂ iy Llﬁ&fﬁ

neur otransm { er re ase SO I ncC are assays

deterntneeﬂhnweaswémmmsdBCMGhs@swmgnhmmnbn@muwoﬁ&wm@wnansniﬂwamngﬂﬁretion

and/ or _actjvit anges ne el qurotrqnsnttte{ secrthQn and/ or
57 an amouiit e %c lVg reducet e ercE:rr ebof fa% mass ver the cqurse of; t

activity can al'so be de sr e ned yg ysi ol ogi cal effects

caused by telxargiedn certaihenisdondais, ﬂ]ﬁ sﬁﬁjedn'obmyn;emgm 1snedtrcecﬂ roaasthe tduese.of

Funct i onal*arFabY g lga‘%‘tt?gﬁt?]ﬂ?e? b BB OB T B 1

appetite ab@pnessoHAY atkdst\weh@novl ABé‘rnat[v@QZ%Isutﬁ}wmema@é yf faegeptior | i gands
i ncl ude net bgLize chenos nsor%IF ecegtor0 andg n be ne&%polized
as an enef QY Lhe cguige ok G byt lopth vy adeashyo a“ h8HRSE 461 i zed
chenos@nsar Kadt 0B PLrQK 1chdt@gnds that are not netabollzed as an energy
10source, tastants. The term nonnetabol i zed chenpbsensory receptor

| i gands, é‘g‘jzg%]edTWé]r@idh weightnddesopkuras bngistsyred atbpewt of thqydifay t hat are

met abol i zgdigp Ir@ra%n@frlaqugﬁtﬂr &8d htethoat&det@ﬁnﬂa%@mhy zﬁ@t 8 's‘&l?fcél'l}l fefboly . That
i's, nonnmetabolized chenosensory receptor |igand includes I'igands that have

i nsi gni fi éahweighithsrpteopgriopeal f@n&m@eﬁsefrfw lpeagadin ghe retrapani@aeynh o pien

agoni st s, pARLBIR0 @%&t@aorgﬁ?&ﬂdlha@%u aﬂ@%e?@gé}ﬂﬁ:%gﬁ a’ﬂl?ol‘i‘t%héunﬁ%h&’}émel grpounds

that 15 npdulate hennsensoré/receptor ny éh sensory r cept | i gands

are kniéwn iy ensitercdiotbealirdethyavietet seperecaplrdydet of thetahmmal. |&1@ealtemebt101[80m296]
"Tastant s’ I vor or

tare 1n Seane BEE VELELA SRR R ek BB bR e PRGSO ey s

Tastant s étr@elatwng@‘ﬁvedﬁfat ynctromowtlwnedllfazt@dd woighthe sense t hat t hey have no

significa lu Q[ 0029 bolltes as _use in are

met abol i zi‘?]m%%]enﬁlseenhbsoglrr%/enlfse‘%he%lrbrrnetglll)%san S sgclﬁ’ducmg’ Pof EXan 088 gl ucose,

gl ut amat e csaaintgs m  aibjeyt adeprdsided) dodali crayirges icalsbe therswed bpivingspestidnaire,

netabolite be de ved fro ites can be

i 0t Qe RSB b 56 O oL B b8 Py PEn s I DL R bEste t  on or
separ at el yjuesioRR28}volatpagierabls tranki thdliebdl bofowd afa@mgﬁﬁi’pﬂhltﬁﬁléilchll”baﬁle watlg. , bind
to, partially or totally block 2 tlnulatl rease, delay
activati oﬁh %Wﬁ%ttf?a& ipgf lfdg%yelﬁé[if By ?Oé?ﬁ CE??““&%\R)H 1% a&ﬁ@ﬁe&ﬁ@otﬂy
receptor amngé Qibjécﬁl%@e\IefeafBdebt@%hgmThé@fb@ﬂlcﬁlh&/r@x%ul&’ﬁﬁe%’rﬁ)l}aﬂ@o @emmounds t hat,
e.g., bind to, stinulate, increase, .open, activate, facilitate, enhance

actlvatloﬁu“§@W§Fﬁ?2@”*HFS85“P%6@ﬁ§%%“6h%ﬁ6@%nsory receptor signa
transayct iggfbe chfiZR8be Woreinfih@rs rﬂe@ﬁﬁé&ﬂ%n%@'ﬂﬂ@é%ﬁﬂ&nre had a Bigd Eatifd $&@le

directly or indirectly, the act|V|H% Oa receptor or the interaction of
a recept o BiAPk Ringe satinggaveesy, cag by divided dnpthsee qajegarrismildraodsitd. emdl |y bind to
or inter a%%ve%)ho c@%h 'th‘é%t%ﬁ§E§§co%fkbélQh£t9d By suﬁtnﬁih%‘é}%‘s@éres 5k ORR ARIVi G - -

honol ogs of rhodopsin ki nase and beta adrenergi C receptor Kkinases that are
i nvol ved iitamdieerseridingtyi, oxthadderdprosilsd far zalupion thefBES sceisepe swjcct and arresti ng,
which als it l,ude
genoti cal 15ty AR B, ARSERRL Y AGJIRERRL Shhos RO RERE BRI ¢ ami 1y
nenbery®, ecgmentinthambre efertiactd Ivéhtcy thed3ESnesbote ﬁ$hemabju¢tallﬂ gonaccur ring and
synthetic | nds nt a onlst aQni st and t he
OSSR R R S R S e e
receptor ICHtggmzl 8f the subject, for example, from severe to moderate, from severe to mild, or from

moderate to mild.
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Sumam receptor ligands, bitter receptor ligands, fatty acid ligands, bile
receptor |igands, (agonists or antagonists). Mdifiers also include
conmpoundswonhati/@aBisost erically bind to a receptor and chaogaSce@ompi2er
activity. Modifiers also include enhancers. Depending on the structure,
functional and activity properties, nodifiers can enhance, potentiate,

i nduce and/or bl ock the physiological activity other chenosensory receptor
|l i gands. 1()[00300] Enhancers as used herein are a type of nodifier and
refer to chenosensory receptor |igands that enhance, potentiate or nultiply
the effect of another chenDsensory receptor |l i gand. For exanple, a sweet
recept or enhten plug , . ylet he sweet ness of a chenpbsensory
receptor Ihdang GTHY %hlto&ﬂﬂl’en wﬁ%ﬁen%ﬁg K GRIRE RALLARHL LR BLBIREL T ecent or
ligand (e. g ener such as sucrose ructose, ucose, saccharlne
15aspart amtmcsla&:umgmehocbtdesc)rlbed/wﬁréie ‘Ehestherepy precidgt tonheeinﬂiaidudrcalmﬁlsas or may
not ha\ée %W? etc%t 1esr0tr grss g‘e[lﬁ Sn mlbn(iilt ! r?tgsa \M‘ae Q s"flglengona Pl% 1abr§—enCe of
a sweet recep or P Beet rece ptor ent fent “odcurs sweet
recept or emhwlere:xndldSpamemg onmmmﬂgem&ﬂm t(hélph!ﬂstclmnaiaﬂtebm afﬁmeetcentaemept or | i gand
with the rgsult t hat the r§§¢ t|n %tness P& rceive ,Ug 18%%%60t i's
greater t FAMEREORAGTPIY Hegmele Bt b 8 ]PB“SE%% sWESY 2 PELBpt or
enhancer ' $rawn c2105&\tepéatdmra(ﬂ@ﬁ{ettteeﬁne€1t idjlﬁfeﬂ)accdﬁcﬂmglyhﬁelystf@ﬂumg erattributable
to t he pre ence of the sweet receptor ligand. [00301] "Treating" or

"t r eat ment® I BINGEFRYdi ti on, disease or disorder refers, in sone

enbodi gents, to aneliorating the disease or disorder (i.e., arresting or
reduci ng the devel opnent of the disease or at |east one of the clinical
synpt ons Qﬂﬁ@&@.ln ot her 25enbodi nents "treating"” or "treatnent” refers
to anelion @fZ‘S@]g @@hehf‘o@e?lrso rﬂ@ceﬂtely’sds Q&ld lﬁféﬁrﬁl'ﬁ?lh%s, €. g"h!hgb} %@%lﬂ&hpl@@
dlscernlble by the patien yet other enbodi ments, reating" or

"t r eat mentreceplersdigC th?ﬁﬁf@dixpieﬁfgd fihibe gpyremdcsting! tragt ot dcct.ei t her

physi cal |

phy5|ologx?g&gﬁgy?yﬁ%a?&éngPkﬁgg%%%%“%hﬁq 6B§§?§§f%g§%§%%‘£?§dor both. In
yet otlier aeqobvbe wwehdistaste clraegetaringes. dhey inelodd sveaat recapedre ugapu eogemiens (scor 30t o
del ayi ng i eutically
effective&gﬁ%ﬁﬂfﬁ£myga%ﬁgmgbﬁgg&gﬁg&sqhﬁg% foks. &9Q§P&i€nigg&gpconposition,
conpound, r¢cepospand sour rc@ptose mthemeee:tsmenecepﬂoata,n beshenrachomisstcafeddvitho a

AT AN R I T

t he di sease
t he conpoemmpmm(nhherd@ﬁ@ﬁmqﬁmsbhemﬂhema@ymiQanﬁmﬂnSEUQm d¢t¢.eat nent, the

dlseas ever|t and the a f .t nt to be
roat el - aSbamh ERSE TS om0, AikGion R pigEs g Tlkts AFRETARSDn of ome
chenosensanuiE@&ﬁﬁﬁ@shhga&drﬂﬁpﬁhﬁhﬁ%t@umﬁhﬁsﬂb&@&@&isNuﬂampuﬁmsstabl|shed
and accepted diabetic rat .nodels exist for.th ment of therapies for
the treat MEHN %P“%ﬂl%ﬁéf@ﬁhlmﬂaéﬂﬁb"logw Mgﬁgﬁ’r @E’Z%F%?POIF GanerY( e. g.
10sweet) GaRmPei@s Ay e6idf @ur, b8, fak eaﬁﬁye@hereﬁerﬂds&mheelatea lighids iRSldaty | shed
di abetic rat nodel .as detailed in_ the exanpl e bel ow, [00304] Diabetic rats

and W st araCtFVéfoéS HhiboE| a8d erlpnest CAEMPITNLNY ECPRSPTS 810 158106 FlFEREPEBT y
receptgr ié}ﬂ‘@fﬂgd {n@ubhans SURHRLRTRalS @terifRBic! AGRNIIRMN . Ofccl ARRLES! w1ﬁf“ nal s

are groupe ccording to dosage, and increasing dosages (range of 0.01 -100
my/ kg) ar éastpanilioy pagt ij%@r%mfe%eﬁ%%tgm isdelreoyithoppany dgntatien, jo ﬁguﬁed into the

ani mal s V'sf%nﬁbﬂ askdiifie Es‘rﬁailr&gd [aBR ST, Bﬁ)q b ,®iliary tract, pancreas, gallbladder, etc.

Also, T1R polypeptides include chimeric sequences derived from portions of a particular
T1R polypeptide such as TIR1, TIR2 or T1R3 of different species or by combining

30  portions of different T1Rs wherein such chimeric T1R sequences are combined to produce a
functional sweet or umami taste receptor. For example, chimeric T1Rs may comprise the
extracellular region of one T1R, i.e., TIR1 or TIR2 and the transmembrane region of

another T1R, either T1R1 or T1R2.
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t he duodenum t hrough the nmouths of the lightly anesthetized aninals.

[ 00305] Optionally, D peptidyl Peptidase IV (DPP IV) is inhibited in

desi gnat estogoowmasisoor all, of the test animals to preverCTasgria®ai2sDNn of
the target hornones by endogenous peptidases. DPP IV inhibition is

acconpl i shed via co-adm nistration of sitagliptin (10 20ng/ kg) at |east one
hour prior to chenpbsensory receptor ligand instillation. [00306] Bl ood
sanpl es are collected via cannul ation of the tail vein, and sanples are

wi t hdrawn [@f lﬂas?é> to’ft%mcaﬂl?wel%agn cﬁe@ncﬁ&goé%éﬁs%@@% ‘@@?etrmln'afs&drﬁahrﬁi ion. Blood

sanples are coI | ec incoll'ection tubes containing standard cocktails of
pept i dase"wﬁmeﬁluﬂa@ﬂ@manﬂ"@Pt@@@n@abmw@maaﬁdomam%wm@@W@@nat -25 C

t. | " h
ol at ed ¢ oot 0 R S R R ek A R GRR s ABET T,
Pepti de Y¥,"Citasnihdl mgidd" (wagomn, H@npeplt, i@8 I6CA-EI (1999 aBdclEL B, ZellAS3a§s f or
the hor”‘)gﬁ P, C%rsér%rm?d A3 SLaf %el%fEbusslﬁ n”%%ho Onlg(\))v%ltg ossyl ts are

anal yzed ac em)sensor rece m ni stration for
t he tr eat miEititin dik aclj ﬂlbleﬁsl @quaatSanalyBis @h@ranﬁﬁhat&db&ltlfﬁﬁyﬂroph@ta& g!ﬂde

concentra i ncl udi | ugose, free.fat a 30t r| erl des,
STt 2 bR Ay P SRS i S (e RE B B AL L o
Circul ati mgmbﬁnxfernémathawd&e@j‘en@tanhl@asprogfmlso@fucﬁ hethsR asunded G_P- 1, GP-2,
ad P, oxynt om)du

Pept i YY, .CCK, gl on_and_ jnsulinag enlc i.ndex are
expect ed I8 IEER- E%{% gne. g%grg‘ésﬁ]rea*ﬂ@ %&%@%??Pgmaé}ngﬁ%‘%%‘&&m?l Sl ned for
five clfoem&mguwom@ﬁﬂtamonlégarginwmaﬁlg(a&wt Umam Fat, Bitter, and
Bil e Acid) according the above protocol . npl ary ands and respectlve

dose rangd¥28tk %twliummm3@1%@&%#%%@@ domamo cheposspfTkg 5[ 00309]

MSG 0. 01 recefddBR, &5/ k%&&?ﬁb]ﬂghesﬁﬁ‘étbyotﬁgé ﬂoﬁ'ﬁ\’é c%llﬁ’l@r mélgfypa§@iddtak@&p§§e 0.5-10
m/mn over ranges of QJl nine: 0.01 - 100 ng/ kg

[ 00312] dﬁ@ﬁ@@@&@l@mﬂfﬂ@ o4 81edell.Soch regwnswonwcl |ﬂm'l\bwrramalld01!@mﬂ /min over
a range 100f;1Qp&8§ 1o the é(tﬁbélmlalr @af%é %@Jhe Eé‘iﬁgp*wgll hhe éh}a%élfﬁ%'la/ ?L ¥stht he

chenosensory receptor igand, 1f not netabolized, I's admnistered with a
cognatle néltd@mﬂmbtr@mdnmamhaéﬁwp@ﬁed\toahe priard bir fagb of e CEb. cethanpl e in an

al ternati ‘é?téée%%ﬁg%%ps batife rﬁﬁﬁlehlﬁraﬁg%%%%c?? tﬁk%[-]&nb%r{er} %&04% The

| i gand may m ni'ste I'n 1 ncreasi dos i xed dose
of the cognatderanmnamﬁhnetreglamb dr@vi. The \kéltesmma[ mﬁﬁﬁm]staﬁx antpb &l-teigninus

Al ternative erl n JP r ot abaov erf rmed Wi th industry
Standard oo SRR alE b T R G DR Prh B e Tt ot oy

Par anet er segdionis greeustinl fohén ‘atnehgatnyd bsyiﬂtgelmyalbethmnlﬂlbfelaﬂdi s@mqﬁdseorn known
;2?? g?z:;}g dagél? él‘é grg%grlﬁtgiﬁ)oag% 6?/‘%0“ g%?gﬁg?lcxg,lzclag% SO ge %levgé’ 1nq%gr?d 1531%31% S
either in combination with the extracellular region or alone, and are therefore also useful for
in vitro ligand binding assays.
[00289] “Transmembrane domain," which comprises the seven transmembrane "regions,"
refers to the domains of certain chemosensory receptors, e.g., TIR or T2R polypeptides that
25 lie within the plasma membrane, and may also include the corresponding cytoplasmic
(intracellular) and extracellular loops, also referred to as transmembrane "regions."
[00290] “Cytoplasmic domains" refers to the domains of chemosensory receptors, e.g.,
T1R or T2R proteins that face the inside of the cell, e.g., the "C-terminal domain" and the
intracellular loops of the transmembrane domain, e.g., the intracellular loops between
30 transmembrane regions 1 and 2, transmembrane regions 3 and 4, and transmembrane
regions 5 and 6. "C-terminal domain" refers to the region that spans from the end of the last
transmembrane region to the C-terminus of the protein, and which is normally located

within the cytoplasm.
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Exanpl e 2a: Lower @ adm nistration of one chenpsensory receptor ligand in
di abetic rats. [00315] Nunerous established and accepted di abetic rat

nodel s exwetofior3tshe assessnment 25o0f therapies for the tceatSrennszs7

di abetes. A single chenosensory receptor ligand (e.g., sweet) can be
assayed for the treatnent of diabetes in this established diabetic rat

nodel as detailed in the exanple below [00316] D abetic rats and W star
rats are selected for adm nistration of the chenbosensory receptor |igand
(e.g., su e t-h k i . r.ouped
S0accor di e 0] aosaon AR e AL A EPATE oA 80P 01 - 100
nmg/ kg) ar eupsrfamily efitranGmembronpioteynstest bpteoevdniregiondghad seani thsplisnaed i nto t he

ani mal s vi [ ic .t ubj ' .M ' ndingcol on through
fhe T eot U BP R ST S, LIS P e RERGIRER L IR0 T

Di pept i dyldofeips Taste TM/VIIIDPP 1V) is inhibited in designated groups, or all,
of the_te imal s to .prevent .dearadatiaqn of the target. hornones by
endogeroundd BB TSl BaBolh R RRR i R e R Hre Pk

co- adm ni ahd atdstie. The Sintaly bt ipper” (NG tinginkigiesabe dwwdatung pgurieLdndpleur to
chenosensory receptor  ligand i.nsti]latjon. 5[00318],Bl ood sanples are

o T ot od W03 ey Phepb° eyRE e bR hEf e R A s 2 REEThr o w t hdr ann at
basel i ne, [00293B0"A&GRitANdr HRRLtidhd) Wifess 110 He-cofitidf kirtdiwvseBigaads manpl es are
collected i n}(ﬁ(;tol | ection tubesh con Uzi ni n]g%_‘?t andard cockt ai Ig of peptidase

i nhi bi t or #53uOpleadig o RPPYds thabmgdwalf CRANOS SOy TEGCRGT 1S SBRANEE fint j |

assaye@. BhandlesBNkEDIATMIBSEENRY nic@fatcdd RENAINAEENSE NN uchHIA FRBEEmAS], at ed to
insulin regulation, including CCK, AP, G.P-1, 100xyntonpdulin, Peptide YY,
I nsul i n, ®GtsedYobile acidpept PHBILY exseries fynctigpg] eipgs or aciEisayeludsy the he hor nones
are perf olypReniHSi D shPRYAhderhdt RANTRECDPH04iRBIESndRBS lusn@T0g1RNal yzed for
efficacy of chenpbsensory receptor |igand adm nistration for the treatnent
of di abet ipertiegpischempicatsy racegora Avingldrsr wishvalt yvdirgieniigand bishisg. i ncl udi ng
gl ucose, fehfed @by hilorhl hALHELILAGS 1o ArEhUiBi RS AR/ BhaEd! UM
magnesi um phosphate, "are al so asséssed. 15C rcul'ating concentrati ons of at
| east l6ne WICR phosphoadatioadr GrfhogphoGiguon, sighpRrangdughon msdpibi-hganfept i de YY,
CCK, gluc ' ' i.C. | i ne. [ 00319]
The expor TEAr e sy R o A A SRR O o, DB R e ot o1

| i gand tyged).(iSweet in vismaaid exFato anBiatsb éncludancthSiphesidlogid pffetcorctiing t he above
pr ot ocol . irllfgr(g Sloz%rdg gOISioqzrilndstraangd.t{etras ecti veer'?Eoseeal crlga%%ae% are. as tfh(e)l | ows:

[ 00320] SUET A OsE S“0°0T < "148 rrgllnkg [) 151?31} i - Tﬁﬁnngfﬁg [ 00322]
Fatty aci doemittesin@ihysidlOfics offetttd @ivuet reRagk- 10 ml /m n over ranges of 10 sec. -

to 5 min. 03 hpine: .0.01.- 100 / k 00324 henodeoxychol i ¢ acid
(2o0y Mo afagr PRl i ik e TRt e ol e Y BEER ANy o
[003%5} _ EX%H‘EIIJ_oﬁlthgid tmttiﬁrrm%sidrgbqr:eas&Maeimedmsmssgﬁ?d;ebeﬁ_ermmetu ugend, if nf)t
nmet abol 1 zed,. IS a nstered wt a Cog ate t oljte n the experinenta
prot ocol ANIYRUCNEGYT AhSMB RSO FFCERioTy (S 5 W&?%&T?@@%LW&EW@ senf}g‘itgl ose is
adm ni st ersgeh pdran@erdblsh inglud€ @& otiod BELIrngRRdudiBy die, @dpril nGspered in

i ncreasi ng doses with respect to a_fixed dose of_the cocglgate net abolite and
vi ce ver s&xyntomodulin, insulin, glucagon, insulin peptide C, peptide YY, and CCK. Such

25  functional effects can be measured by any means known to those skilled in the art, e.g.,
changes in spectroscopic characteristics (e.g., fluorescence, absorbance, refractive index),
hydrodynamic (e.g., shape), chromatographic, or solubility properties, patch clamping,
voltage-sensitive dyes, whole cell currents, radioisotope efflux, inducible markers, oocyte
chemosensory receptor, e.g., TIR gene expression; tissue culture cell chemosensory

30 receptor, e.g., TIR expression; transcriptional activation of chemosensory receptor, e.g.,
T1R genes; ligand binding assays; voltage, membrane potential and conductance changes;
ion flux assays; changes in intracellular second messengers such as cAMP, cGMP, and

inositol triphosphate (IP3); changes in intracellular calcium levels; neurotransmitter release,
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[ 00326] Exanple 2c: Alternatively, the experinental protocol above is
performed with industry standard Di et |Induced Oobese rats and applicable
control s Wbealttisgisnat s) . Paraneters uni que to the obesi PgTABRIMIONB328T €
nodi fi ed based on known standard assay conditions. Sanples are collected
and hornone assays perforned as descri bed above. 5 Exanple 3 Exanple 3a:
Upper G adm nistration of two chenbsensory receptor ligands in diabetic
rats. [00327] Nunerous established and accepted diabetic rat m)del s exi st
for the a3nfr rﬁﬁ@t Aljsgmclutdg(? 51@955@?5 tB gEteltntﬁﬁe ﬁl'él%@ﬁteﬁrgpiecf&seg Illﬁl%ﬁlgﬁe or
chenpsensory receptor |igands can be assayed for the treatment of d| abet es
in this egtablrinsmetir @hcsﬁblen ramwraatctmbfdéiha@ys drehainpegiorinquiohyenseitéatpl e bel ow.

[ 00328] Di v I ation of
the ohbmosangirynd 3t EnPareab Rk il R bl BR phEio BN ENEY 21

appr opri ateuseoby ch:ahgqsem tha s tradtiono$ h¢roee dStdugdmobnatton éunaiahalned alh}(mel)
Animal s are ordi 0_dasa n reasi

utilizéd @?rﬁcr{égésgﬁ% R TICRe Pogd%eém}ne%hegfﬁ“““o?% ?f”&é)afeae ngsacgl G dter

| i gand). Gbelmastelmwﬂyo rappm:petmppﬂessgmrwls waight omsti |l ed into the ani rral S via

silastic serted into, t uodenum roug t he nout hs of the

T one 1y adBORS, FOSR iRPmrubr BBt R Melaty B0 o sph iy et  dase 1 v
(DPP V) I11§ac11ﬂdl§|ﬂiabtdn&ﬂ mdﬂ%‘tﬁﬁﬁdd@@aﬁ enﬂ:rgfr@uns,,e g@«gfd adindetabolited, hewtie sd dam mal s
to prevent de of the tar et nes endogenous pepti dases. DPP
I V i nhi bi tnP‘er “g“ﬁ’E?P?eé‘f%}ﬁlre\‘iFI& H’za‘é‘g‘ﬁgo |a§,et‘}°é¥’|e‘8ﬁgb?%§§ﬁ PEGFBPtin (10

g/ kg)oat sblﬁ@@'fe gOtragalhpurhenémpﬁonmtaﬁbmm%mwsofya@@pto@ ligdnidgaRdsed
instillation, [00330] Blood sanples are collected via cannul ation of the

tai | vei nheisie SRR hemaseasaiy feRefiteidizands thh aksmatebolizesl to gemalgdegisecbut 20

M nutes PQftirok Astabbil A4 k®RrandBi Oﬁha@@nmn%‘eta%@zea%ﬁ@hds@ﬁbgqeée&om Afction
t ubes contai ning standard cocktails of peptidase inhibi'tors an

pr eser vat iltcdiles hgpadshptdiase ingigaifisyg cdarigyalucp Shamesgesiory rgeapty digands) ood sanpl es
are assay%&tﬂa‘é é{n{?ﬁs Bﬁt%gcﬁmsenfahlf#aw IRNGRadcEk 8l \%911 5%&&%%@@6?%4 ation,

i ncl udi ng CCK Oxynt onodul i n, Peptide YY, Insu { ucagon,
C peptlsde, me@hlets| chemosghTh e ROrS. AM@@}y@lefmsensm TW@PtﬁﬂF@QdW@kwll)ﬁhﬁed usi ng

standard EL| §@h£@tb@81d1%€>8%'deﬁ§the§§1 SHlLs are analyzed 30for efficacy of

chem)sensory receptor Ti nistration for the treatnent of diabetic
rats. Met 400296} e‘éTaatadts’oashsed kaneih ydfers coomy dighmdathatomBices anidvadomtegstginucose, free

fatty aci dgycod b ghHGEn] I SouCal s \ROLASR UL SO, MRANCSL UM
phosphat e " re’ a so s5es8el: rcu ating “concent r at1ons o east one of
t he rreasumeninéﬂamhied 1Gﬂfé-sznse(ﬂ1d?¢heydmwﬁocsﬁmﬂﬁﬂantmaloﬂeptallueie YY, CCK, glucagon

and insul i are expected to se. 0331 e experinment al
rotoch IQRET et Rt RaEh R e T Rt ety Befl or 1 gands
i ncl udi ng ﬁd’h&ﬁpi%ﬁé)&ﬁiplé glae@ptgmaﬂmtgam fappasdsing eile adﬂﬂ’ﬁ&lﬂh cerfagit asp&itd, t er
rSZQS eEIt : \e/ énpc\eg{a:?g]éaeg czar%&)ggigrgyegqug? :‘? & ﬁ § Ce(:)t!clbohtes cgrp m1n1st%reg 9158 pgtngf a

chemosensory receptor ligand composmon or separately.

[00298] Antagonists/inhibitors are compounds that, e.g., bind to, partially or totally block
25  stimulation, decrease, prevent, delay activation, inactivate, desensitize, or down -regulate
chemosensory receptor and/or taste transduction. Agonists/activators are compounds that,
e.g., bind to, stimulate, increase, open, activate, facilitate, enhance activation, sensitize, or
up regulate chemosensory receptor signal transduction.
[00299] Modifiers include compounds that, e.g., alter, directly or indirectly, the activity of
30 areceptor or the interaction of a receptor with its ligands, e.g., receptor ligands, and
optionally bind to or interact with activators or inhibitors; G Proteins; kinases (e.g.,
homologs of rhodopsin kinase and beta adrenergic receptor kinases that are involved in

deactivation and desensitization of a receptor); and arresting, which also deactivate and
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[ 00332] Sucral ose: 0.01 - 100 ng/ kg [00333] MsG 0.01 - 100 ng/ kg

[00334] Fatty acid emulsion: 10% solution at 0.5-10 mM/mn over ranges of
10 sec. -woaeob/BOrson. [ 00335] Quinine: 0.01 - 100 ng/ kgPL@®AB3E)/053257
Chenodeoxycholic acid (CDC): 1-50 mwvbl solution at 1-10 m/mn over a range
of 10 sec. - 5 min. [00337] Exanple 3b: Alternatively, the chenpbsensory
receptor ligands, if not 15netabolized, are admnistered with a cognate
netabolite in the experinental protocol above. For exanple in an

al ternati \dgsegﬁf?éegg tors> Wd%ie?ssiﬁclhc?e S8 kB ki %r?ﬁlgs Hchim@kpiopse. The

| i gands may be admnistered in Increasing doses w respect toa fixed
dose of t heccptognag.eT hkfaaplyl erebezm d gy iveth altered activitpe8 3811 aEratwplle 3c:

Al ternati . i r cQl . i f i 20i ndustry
tandard tyetinhif sERETERS SRR B AR BBl ST Md e 20T

Par anet er dikeiin theeresonttimentidyethistinclgles tvatioutaang limidiidn, ededh asemordigakdsown

st andard assay co ditio

S....oanpl es..ar | ect.ed and.. hornpbne. assays
per for fed tHEn SR e o by g R R 5Bl T0b EH RS E U LR PR
adm ni st r gadoantsof attagynshe Nelisdifiserako iiedelpicompbingathdt dliostei@bigbind t6 at S.
[ 00339] Nunerous established an ccept ed. di.abetic rat dels exist for the
hssesshentoCErot R RS FOP 1Ay, AT AER clBr i arees. TRpT e or y
receptor Isirgdurd Sfugaiondl@nd@ssiaie frobetied, R diffeahmeitaned potedhed @guden this
est abl i shed di@a%ttbvc rat nmpdel as %ﬁt ajled in the 30 exanple bel ow. [00340]

Di abetic PAYST Ripsiolqeierkachyily SBFTEREBAYCRYFY HE N8t i on of two

chenosl@nscpoaeog]ecgmaﬁéeré asaRaigerdi bretah@pd dreidiRe hn dkfed tadhemmBSensoi Mal s are
grouped accordi ng to dosage, and‘increasinq dosages. Chenobsensory receptor
l'i gands areeptasliganisatenhaice. peteatitegl ukiply thg efteet of@nethesichgmessewry ed ni dway

up the de@&%g‘gff Rehn@ OF QN xhpI0 Uy k1B B EAHIM O cﬁthiﬁcﬂe{t/sg I(&Hg%lt?ﬂﬁtﬁ& heti zed

animals. [00341] Optionally, Dipeptidyl Peptidase V) is inhibited

i n desi gnavedngt eflpdiemggengdry receiftor ligand eapppositionsyhen pgedgp egiabipatipagritickat i on of
the target,horoRRes; Bk ANH0SGRANESRERL! dRRES PR, k¥cbBNibinhiigh i

acconpl i shed 6%&003%%m€&n}g’st rati on’ o Sél tag?ié’pliui n e( lT)OCrrSg’/ I?g at | east one
hour pii omrstragamhenegless ofcy. Midle piswectirdegptaticnharei el gy, ndt 0884%F¢tBl ood
sanpl es ar i i QR O [ i . are

¢ har awn PRPE SDAC U BnaRROAEH LR e ek B Y e RhARIRIER 7P,
sanpl es arecptot ¢rbetcethentrvccod aat the awtat xesptarambaicer ingsed tiacwhelrichtioo ekthai | s of
pepti dase i nhi bitqgrs and.l1l0pre and sa s are .g% at -25 C

until ass 39%‘? s‘g{e% 6%?egtgr li aélg I;Vétf%gllie\a/‘rggsulal‘t;tg% ’tl}e ({Fsultlngrgwe&ness percgl;[fé)c{ i
subject is greater than the additive effects attributable to the sweet receptor enhancer’s own
20  sweet properties (if any), plus the sweetness attributable to the presence of the sweet
receptor ligand.
[00301] “Treating" or "treatment" of any condition, disease or disorder refers, in some
embodiments, to ameliorating the disease or disorder (i.c., arresting or reducing the
development of the disease or at least one of the clinical symptoms thereof). In other
25  embodiments "treating" or "treatment" refers to ameliorating at least one physical
parameter, which may not be discernible by the patient. In yet other embodiments,
"treating” or "treatment” refers to inhibiting the disease or disorder, either physically, (e.g.,
stabilization of a discernible symptom), physiologically, (e.g., stabilization of a physical
parameter) or both. In yet other embodiments, "treating" or "treatment" refers preventing or
30 to delaying the onset of the disease or disorder.
[00302] “Therapeutically effective amount" or “effective amount” means the amount of a

composition, compound, therapy, or course of treatment that, when administered to a patient

for treating a disease, is sufficient to effect such treatment for the disease. The
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the presence of hornones related to insulin regulation, including CCK, dP,
GP-1, Oxyntonodulin, Peptide YY, Insulin, ducagon, C peptide, Ghrelin,
and GLP- 2voAssingsishor t he hornones are perfornmed usi ng gransarid/oE255A

met hodol ogi es. Results are anal yzed for efficacy of chenbsensory receptor

| igand adm nistration for the treatnent of diabetic 15rats. Metabolites and
ot her anal yte concentrations, including glucose, free fatty acids,
triglycerides, calcium potassium sodium nagnesium phosphate, are al so
assessed. f6uliRkI rREARGHRAALIR gy Abpdfink SR%H BRSoGor 18 ed GLP-1,
GLP-2, AP, ggynto Sﬁ?\% Pept i de % pC:‘%,‘nlégﬁluc;acgo Oanoél’?lngglﬁ nogeni ¢

i ndex ar e txtheepye thetcousnef tecatneent, 26 0G8%3nd Tthecvesiyend thengalweghotetseoif i s

per formed faor .. i ians of two chenpbsensory receptor |igands including
chem)sens8$e¢aglg@g%%%t?é#eﬁgand types Sweet, Umam, Fat, Bitter, and Bile Acid
according the above protocol. Exenplary |igands and respective dose ranges
are as follows: [00344] Sucral ose: EEAMPLES 00 ng/ kg 25[ 00345] MSG 0.01 -
100 ngl.kg Fatty acid emnul sion: 10% solution at 0.5-10 m/mn over
rangessofd 9‘@ _ to 5 nin. [00347] Quinine: 0.01 - 100 ry/ kg [ 00348]
Chenodeoxycholic acid (CDC): 1-50 mwvbl solution at 1-10 m/mn over a range
300f 10 sec, - m.n. 0349 ampl e 4b: Al ternativel t he chenppsensory
Feceptor  rrgmide VbR Sr Tk RIRa R dRnofahh Perub ity InFaRiSHRA o

met abol i t 00303} hNuexipey ¢smbtithatl apd acqual disieov eat nledels existrfpd the assesament

alternative,protocol., sucralo is adm nistered along wth cose. The

7 gands. iy BRI oo TRt Sty eRery BenEeniiry Rombiybef! (5°5% i xed
dose ofv t hec@pgnat assapidabotht treatasitt o¥ HiaBetssen Ses eskadO30 Hiabxtirmm eodkCas

Al ternati vel %{ _tgleP experimental protocol above is perfornmed with industry
standard BFRIcH BRI A58V at s and applicable controls (heal thy rats). 5

Par anet er 003040 UBiab&id 3€ aAPR&thntats YRlseRBe@foR adBlistrh@th A Ue@bsekitpyn
standard assay conditions. S r'g)l es are col Idect ed and hornone assays
2%

per f or med "¢8PAELEA Kl %@1}3@5 therppadment ph digheterp Amimals anggEapedy

admi ni st r atdoddin@fo doBa[g’é‘,eanﬁﬁlﬁo‘ﬁé&%ﬁ%ﬁ@sragesr(?aﬁg@&ﬂioﬂ 1100Rd & of AWRElizcaUMaM , and
Fat) in diabetic rats. [00351] Nunerous established and accepted diabetic
rat nodel £hempsepsarpreceier lipaadsasgrpritlicd finte Hieramiadssvig ylastitiabing gseradrinto of

di abet es. tlIJHu%@en%HPtHR%%?&Q%u{hg%gii%g%ghdj &?ﬁﬁéizé@iﬁ%&ls. umami , and fat) can

be assayed for the treatnent o ~abetes (increased efficacy over single
15chenosed@®30§] r epegpely, Dipgpaidds cpedaneN\GIRA 1Y) af ihbibited ingdpggiatadrgraimg.s

D abet | o Pars ‘S5 by b TGP A8 A Aah Bt O AUATRY RN 10
| i gands sweptalags.e PPROV agoldliionms gbastrpirelted v{aB@dmimstchtian baditaglipgioi(80 enul si on
o L0, BTk u AR oL Sa T B RN BRT T 0, Somese: o7
- 100 nyg/ [60306] Baiotl yaragleschre oallested miacennglation of the tail vein, and samples are
withdrawn at baseline, 15, 30, 60 and 120 minutes post-instillation. Blood samples are
collected in collection tubes containing standard cocktails of peptidase inhibitors and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
25  the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
rats. Metabolites and other analyte concentrations, including glucose, free fatty acids,
30 triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to

increase.
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IntralipidO) of 10% solution at 0.5-10 m/mn over ranges of 10 sec. - to 5
mn.) are utilized. Chenpbsensory receptor ligands are instilled into the
ani mal s wve 28il/astsoc tubing inserted into the duodenum trhraisgéonbesnout hs
of the lightly anesthetized animals. [00353] Optionally, D peptidyl
Peptidase IV (DPP IV) is inhibited in designated groups, 25or all, of the
test aninmals to prevent degradation of the target hornobnes by endogenous
pepti dases. DPP IV inhibition is acconplished via co-adnm nistration of
S|tagI|pt| RS cept or
ligand i ns‘tml?’lb ]gt :ﬁ%{]&@%%né}%néil ?&%oo?ﬁ%eﬁ&ﬂ{eggéﬂa% C%éc])ﬂfsg%t ed g@gagr%%%ﬁul ation of
the tail veicn(Svemt Useanpl g Ritta, mdtmmm ageordyng ticiaheye p1@ocoBOExB®laand 120

m nutes p o) are 30collected in collection

t ubes con?g%ﬁFE%EE% ée S%%%%% %qgﬁ%ﬁeptldase i nhi bitors and

pr eser vat i[§0368] a&dxdammmeb ambmg&gred at -25 Cuntil assayed. Bl ood sanpl es
are assay r S hornones related to insulin regulation,
|nclud§ng?@E&% G&%%’@BE elIaBEﬁaﬁtom)dulln Peptide YY, Insulin, d ucagon,

C- pepti de,[oi30e] Faty aandn@lddn? . 10Asay®n hoo. 51 6 enlindn nmeamgaerﬁlpeea‘. enor®d usi ng
standard ELI SA net hodol ogi es. Results are anal yzed for efficacy of
chenosens8M receptor |igand administration for the treatnent of diabetic
rats. thqmnhntegumﬁﬁ omherioang)igt € concentrations, including glucose, free

fatty aci cerides,. cal . patassj u .SOdI magnesi um

phosphat efij&!%lél LPOT @Beaﬂ%@ﬁ@hléﬁiﬂﬁ%ﬁe@ﬁﬁhﬂp BHEIBIeBE FERst one
of thelorrez@,q;m%,@ﬁml, GP-2, AP, oxyntom)dulin, Pept i de YY, CCK, gl ucagon
and insulino enlc i ndex are expected to increase. [00355 | e 5b:

Al 't er nat | VO3] t Reripboti SAREBHVELY. dhesihempsensqgu rraepton izanthd %fnala Plizgdd, are

adnln'Steﬁ@ﬂth&@mﬁwﬁ@gﬂég&u§ﬁ&§ﬁﬂﬁé&Qhé&m&ﬂﬁmﬁﬂ?ﬁﬁ&ﬂﬁﬂkﬁéiﬂﬁQ&QﬁﬁE above.
10 For exanmple in an alternative protocol, sucralose is adm nistered al ong
with gl ucosen altFmativg praivee. sesrldse isgdmimsterednlere with glﬁé@SéaEh%@aﬂégég it h
respect t Qdﬁmflsltéf&pmq&?&sﬂtg dgﬁ:@ witH 9&Y Ec? B AR & RS Hét@ﬁlefé%lﬁ@anc{ 00356]
Exanpl e 5c: Alternatively, e expe |nental pr ot ocol § bove 1s pertorned
wth |Mdusmxy®@@andard Di et I nduced Cbese rats and applicable controls
(healthy i dified
based on no %éﬁfg{ s@%ﬁn%:ng%ﬁ%EQnﬁQl ﬁ%ﬁ%@fﬁ?gyééﬁﬁggﬁégmgﬁd hor none
assays penmmmnﬁﬂmabnh@$tmﬂhsdObb@vasmEMamb@mkﬁomﬁﬂE@ampWemﬁa Lower G

adm nistration of three.ch sensory rec nds Umam , and
Fat) in d?a englpéue()hﬁﬁgﬁ unef%%%oéggﬂgﬁ O“m§%§%gg%¥é% di abet i ¢
rat nodel somdii@i. SanlteMe aﬂ&ems amhliormbne dsmyaperﬁﬁmfed)as deb@ibed elatveent  of
dlabet§ Three chenosensory receptor |igands (Sweet, umam , and fat) can
be assk yed for the treatnent of diabetes (increased efficacy over single
25chenosemEsampled2ecept or | i gands, synergistic effects, etc.) in this
established diabetic rat nodel as detailed in the exanple bel ow. [00358]

D abetic rats and Wstar rats are selected for admnistration of the

chermsensqrxymﬁzegammer GIg&ﬁﬁ%tr&&@fﬁ'oﬁ@%enf@@éi@&?dbdéﬁ@oﬂhghﬁlam1%&lm and a
fatty acid enuls |.s are grouped accordlﬁa to dosage, and
Y]

i ncr easi nd? Q%élag&me@u%%éﬂbb%d PathErscrisd Gabstic rat 946l cHy/ARGhS RSP ge of
0. 01 -5510Qf fafab@s fdr At theadnboAetl OR s(r@icbhembddhicdy tRADiREd Q%

sweet) can be assayed for the treatment of diabetes in this established diabetic rat model as
detailed in the example below.
[00316] Diabetic rats and Wistar rats are selected for administration of the chemosensory
receptor ligand (e.g., sucralose) for the treatment of diabetes. Animals are grouped

30  according to dosage, and increasing dosages (sucralose range of 0.01 -100 mg/kg) are
utilized. Chemosensory receptor ligands are instilled into the animals via silastic tubing
inserted midway up the descending colon through the rectum of the lightly anesthetized

animals.
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solution at 0.5-10 m/mn over ranges of 10 sec. - to 5 mn.) are utilized.
Chenpsensory receptor ligands are instilled into the animals via silastic

t ubi ng i wenbadizgisdway up the descendi ng col on through trhe/useamoss2sf the
lightly anesthetized aninmals. [00359] Optionally, D peptidyl Peptidase IV
(DPP IV) is inhibited in designated groups, or all of the test animals to
prevent degradation of the target hornones by endogenous peptidases. DPP |V
inhibition is acconplished via co-adm nistration of sitagliptin (10 ng/kg)

at | east u [ 0. C . b gand . iql Lon.
SL00300] Baad s QR el Ll B0 TS ey e PP e el . and
sanpl es amealhiof Hertesiwningls bagrey dnhdegratigtiondd, thea@reatd rho@s i nudogsnous
post-insti| i.Qn I - callected.|. ian tubes

cont ai ni nS eILstﬁi édéne 'angggg%@ﬁﬁfs gfcoglrgg?l}eglgtsaec(éi aﬁlﬁ]lnglg{aglgllé hgsﬁ%é%?%g? vatives,
and sanpl es/ky) et lstsopchoat pri@Fo CheunbénsorgssayedligaBl aodllgmnpl es are assayed

for the pr e,pf .hornones related to jnsulji ul ati.on, Jncluding CCK,
b, ar. 10ToBReoRTHIR fe iR B YPulfRen e LT uchy Rt et i de,
Ghrelin, antdfaiR-aPbasfarays 30,000 dnbé20oinm @sstdnsslpent @lemdanpsichgrest andar d
ELI SA met hodol qgi e Resul ts ar.e. anal yzed for efficacy. of .chenpsensory
Fecopt or - FPLESIT hEMer Srpoes FoRRisE SRR b Breas DTS e o

Met gbol [ t@ﬁelsarﬂdiv_@%hﬁd saﬁhﬁ}ﬂél s}é&eﬁst@r@(ﬂl@teﬂi"_r@ﬁﬂtﬂBﬁgyddn(ﬂldtdisﬁlgp]_@iM@@ﬁ,ﬁyedffgﬁe fatty
acids, triglyceri , cal cium.  potassium . sodi un nesi um osphate, are
2l so assedgiee1sal by W&teéaﬁeﬂé tnrraglﬁ%% grludpe CCASCIbre st the measur ed
GLP- 1, 10GL Brxgmtofdofulind Rypide Vo Wsiuiin, dR@REbH€-pegtid CChreligl] 4haaadn2 aRtkays

i nsul i nogeni ¢ index are expected to increase. [00361] Exanple 6b:

Al t er nat i ve1te harpenes genissiorawingstiape ELISymatedolpgiosn feswisrearirlyzed, are

adm ni st ergd fitdabN o FeneRBRALRy PRLANA]hEiBadnliniRioRXRaNd TBRKE: oPIiSHE0! above.
20 For example in an alternative protocol, sucralose is adm nistered al ong
wi t h gl ucae. MTtakolitgsgad diehanplyrecoaeintiiar apelading glupese deesifaty asslses wit h
respect to. L.xed : i i sa. [00362]
Exanpl e 6%:@%56!{ %‘%ﬁ%@?@% @{tas%lﬁlg’ %)% g%? %ﬁ‘%ﬂ%@%@’%&%%ﬁ%ﬁ“@ﬁper f or med

wi t h ilddudticylagngeedesntraBingtof atrlchstend oOwgecapueGhRd, @ppiZi ©8bl e control s
(healthy r Par r nj t-he .0besj t. t re nodified
based on Kn ﬁ%\mos(ﬁlalﬁ’d%}j Q&S{s{gaécgb‘%lg%glo%%%d. ln%elalﬁ%eglg I%dreg%ieoﬁ%g%%ietg and hor none
assays pefifoeased as described above. Exanple 7 30 Exanple 7a: Upper G

adm ni stratd of. three chenpsensory recept | i gands (Sweet, .Umam , and
B ttor) | RGN bethceparatil GRIRaT Ribrbbi o dbe shifCrBen APl seiieg

di abeti c ngfes (Ayckel, & neixii Stat,fRitter] dnd Bk Yas® recurdiog the hbsvapir@scol. OFxenipéary r eat ment
of di abet i.s. Thr(ge cheno ensorq\% rec%gllﬁ or ligands (Sweet, umam , and bitter)
can be¥as JEHE APOIESRARVG PSRBT T %et es (i ncreased efficacy over

si ngl e chgooszeNssicyalsRC@PL 0n0d mgapds, synergistic effects, etc.) in this
establ i she i abetic rat del as detailed in the exanple bel ow [00364]

Di abetic ﬁ‘gq:‘gl]an]éf[swgtoér_ lggf@/k&re selected for adm nistration of the

| i gands 5300322 OBy LARNARAGHNNOY! dh AR LED. § VPGI/miRBebr g ¢t ofsed. —tihs
treatment of diabetes. Aninmals are grouped according to dosage, and

i ncreasi ngf'Bosages (sucral ose range of 0.01 - 100 ng/kg; MSG range of 0.01

- 100 ny/ (@323 QUQBInRR; bangde 00fnd Ol - 100 ng/kg) are utilized. Chenmpsensory
receptor ligands are instilled 1nto the animals via silastic tubing

i nserted #3834k hehangdeperchelie beid ((GRCY: heOmpiotiolugpn thle 1 ingmin gveapeasehet i zed

ani mal's. 10 sec. - 5 min.

[00325] Example 2b: Alternatively, the chemosensory receptor ligand, if not metabolized,

is administered with a cognate metabolite in the experimental protocol above. For example

30  in an alternative protocol, sucralose is administered along with glucose. The ligand may be
administered in increasing doses with respect to a fixed dose of the cognate metabolite and

vice versa.
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10[ 00365] Optionally, Dipeptidyl Peptidase IV (DPP IV) is inhibited in
desi gnated groups, or all, of the test animals to prevent degradation of
t he t ar gewohorwmsems by endogenous pepti dases. DPP |V i nirchiuscan/o0s®s7
acconpl i shed via co-adm nistration of sitagliptin (10 ng/kg) at |east one
hour prior to chenpbsensory receptor ligand instillation. [00366] Bl ood
sanples are collected via cannulation of the tail vein, and sanples are
15w t hdrawn at baseline, 15, 30, 60 and 120 mi nutes post-instillation.

Bl ood Sa”@%{?%ﬁ]ar Exc@?l{! &€ tAh‘?t;g%ﬂa{i‘ve%Q Itﬂeeegf)érﬂﬁ'enrta!i' @R)%c%f)efﬂo% ﬂig@g%{%}eﬁmr d

cocktails peptidase inhibitors and preservatives, an nples are stored
at -25 C urtuptry sigrsladdeict IBilesed Obesspite sndeappliceblappeiols thealthygatsk esence of

hor nmones t i Lip. .k i - j -1,

Oxynt om)dEﬁéaﬁfe%%e%@quagé%,ogﬁsggg%llte??],is a@‘&’%@%@@%&%&%&é?@%ﬁe |E¥1, and

GLP- 2. Assaybti@B. Sanpltdwre balentod esd lameomersiays pedbrosd agdestréedabae ELI SA

nmet hodql ogi es. Results are anal yzed for efficacy of chenbsensory receptor

| i gand "adm ni stration for the treatnent of diabetic rats. Metabolites and
ot her analBsampixdcentrati ons, including glucose, free fatty acids,
triglycerides, calcium potassium sodium nagnesium phosphate, are al so
assessed. Circulating concentrations of at |east one of the neasured GLP-1,
GLP-2, G Bxadble 9x%y0iRA0dudinistriR@ptdf éeo dMémot&akory Géddpaaisnadid diabstid taROgeni ¢

i ndex are exgect ed to incr e,gée. 400367 Exanple 7h: Alterpatively, the
chenosensdf427lecBpREioUT fsGRAMS] ap¢ aciericdithett At 2wdcls gt fadhs #ref@Fdd with a

cognat® NMeFakebict eoritit thddfnAXPRIAVIRAL Blvo BRAIRERLryaAbQY®: liEAds 0Pl € in an
alternative protocol, sucral ose is adm nistered al ong th glucose. The

W
301 i gands 2irayedder heHrHmentaf digbstes ity esipdliphsd dipdetic i modef led inghgy £ i xed
dose of tRe,£99pate nmetabolite and vice versa. [00368] Exanple 7c:
Alternatively, the experinental protocol above is perfornmed with industry
st andar d P88l nBisbelis rep eseWidtrgata o salsgied toa pdrainsgpiqnglf she(dhempsehsery at s) .

Par anet er ?ec@%ﬂfé‘%&g%@fo} 1€ 1RGRALF RBEEELR o ?@ﬁ&;ﬁk%&ﬁ%&?ﬁﬁﬁﬁo&%wom

standard ass Itions. Sanples are co ‘ n ornone assays

per f orifed ligendddeer jabedialapv AninBksearp trouig dmcrding foedoBege, dndviegreaging

adm ni strat| E sens . el | 4 m, and
B Ttory | QouBl Bl udDE RaGiORTRIRANR e HERARNAN HBRE St bohE acnt TR

di abeti ¢ Ghtmnwdgirg reexitatlighnds ardiestdied @gs thenhinofs tihahsid eking osertddentdr eat ment
of di abetes.. Three che enso (o4 r li.gands (Sweet, 10umam , and
bitter) cglhe %‘8%?%“5“&@@8%0?nfoﬁj[:e}%toiglgs%rﬁang?tge I cf)aeli(lneﬁgg(i ncreased efficacy
over si nglien3eHe noseomaby, \DipaptidpitReptidasgBNdIRP By ieinbibiéd ia defifeidgrowt,c. ) i n
this establish di abetic rat nmpdel as d iled.in the exanpl e bel ow
003707 DOsHEET thepf @iy (i byaly Sty & G Se s SRR &er ot on of
”‘3 Cheno@elbt]iciiaﬁey. Ih)eeWﬁlﬂﬁbi’[iblﬁi@@?&‘on@gﬁl’fegNmradmﬁﬁﬁl;ﬂdﬁ Umitgglﬁ{itiaru% e (I\/BGé,

and Qui ni ne r the treatnent of 15di abetes. Ani s.are grouped according
to dosage M 21 Y eU WEP S LAGEEOPL Y dF5Rer ﬁ@ﬁgglsaklat@.nm -100 ng/ kg: MBG
range of Qed33or BRGd @Qﬁﬂi&;ar@ﬂll@ét%vﬂé@ﬂﬁﬁlaﬂt)n 0t Bd tail viROanuGalkglks #ace utilized.

Chem)sensor,% receptor ligands are instilled into the animals via silastic
t ubi ng i ndBheBYNF brrNcup, BheP0dad d Ehaimitss Pettartifpicu dhoadmamplet i§m of t he

l'i ght % anggdchatih ZGc@N (B SontARNYQRAddrd ERIIA08H Jpriddd REREbAYLa Pept i dase |V
(DPP 1V) is inhibited in designated groups,
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for

the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
30  for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
rats. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.

Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
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or all of the test aninmals to prevent degradation of the target hornones by
endogenous peptidases. DPP IV inhibition is acconplished via

co- adm niwonati/aisof sitagliptin (10 ng/ kg) at | east oneChmalseo1pns32s7t 0
chenpsensory receptor ligand instillation. [00372] Bl ood sanples are
collected via cannulation of the tail vein, and sanples are 25w t hdrawn at
basel ine, 15, 30, 60 and 120 m nutes post-instillation. Blood sanples are
collected in collection tubes containing standard cocktails of peptidase

i nhi bitor | ¥©SecRN -1 E r: S ntil
assayed. %f‘%g%“%%%ﬁ‘e%a%Z?agggygﬁé‘gg‘?L‘ﬁ%&%@%g;%%é‘z&éf% hehec))( ?rctt)%etg related to
i nsul i n regpdasti on, including CCK, G P, GLP-1, Oxyntonodulin, Peptide YY,

I nsul i n, o} - j | i . f e

nor mones S0 Hor T BARkbroc el Sirbfomtldy S iR S8MR AR,
anal yzed fraeptef figapdciycloding biempsensiyrgcepec Bgind tyfes §aed, GrdamnFatt Bater,on f or
the treatnent,..of, di abet.ic . rats. ta ites and qther analyte

concentr atTdRLE el TG oAb skSORP ch iy enth 8 e BRGNS s e

cal cium pataddionyy sodi um magnesi um phosphate, are al so assessed.
Crcul ati ncent rat i at .| east one of the nmeasured GP-1, G.P-2,
G P, oxynﬁ@ﬁgg]ul 'lﬂf,ralﬁgp@ﬁgé?wg/&%l(, gl ucagon and i nsul i nogeni ¢ index are
expect ed f@033B8cr ®&sL 0.0 0087 3lg/gxanpl e 8b: Alternatively, the chenpbsensory
receptor |igands, if not Snetabolized, a dministered with a cogpate
met abol i téb‘ﬁg‘”t hE @5y ‘f“alai% ?%9?‘6‘88@ (Lg‘é@@%%fmé%%ﬁ%ﬁ% %“u%ﬁecaﬁtgi"

al terngtiwgnprotocol, sucralose is admnistered along wth glucose. The

| i gands may be administered in increasing doses with respect to a fixed
dose of tH@eBynArented ol i &edid vice versa. [00374] Exanple 8c:

Al ternati B@ﬁisxﬁ] t BRenBYRKYEHTROLAN (PHOS: 230!mMBAYItLE aPR T A/ARHoW § ind0i ndustry
st andard et 1nduced ese rats and applicable controls (healthy rats).
Par anet er 9f lfe§ueS 10t he obesity systens are nodified based on known
standard q5g3y) CRAM I M terRIRE ShAhEmbQh! Feﬁ%tm ARrfmpe assays

per for rredqg@ d]escrl ed ‘a'bO\(/ee. ‘Ex)grrpl e 9 15 Oga l'e %%: Ulpper €

admi ni 1St r actabaliestl, arp padreinsiveedosiénsegyate gtapoloe i1 theg exmgymeSalasetocdtaboveand
Bitter) i i i J J ahl i e d

di abetic ;1} gfé}%g@eel lg a%%?%?at‘%gg%g%el’ g%g%ésglrfrian@ﬁ%@g {eaéir%ggiwgtg 1%§S%t ﬁtélgt r eat ment
of di abet digand§inrag de ethempseeisionncreasiog gows with gapas to Sived tdpsef @ithe co@tand
bitter) c%{]eta%eﬁt%sérsl(?%%gvgrsoar the treatnment of diabetes (increased efficacy
over single chenosensory receptor |igands, synergistic effects, etc.) in

t hi s est alpp(33Bje dExlinglreid: alteattivahd@le eaperthadngl betbcbhaboheis @xdomice whtal ow.

[ 00376]. D.apetic rats.and W r rats are.selecte or..adm ni stration of
the I i Jandehgte sl Gt by S CBHSSEhEh RHISIER e v ear ment
of di abet @Sran@c&l 'sninﬁtgleamdle}‘oaésitgasys’feaisaatret %odiﬁbcﬂbdgécg@ﬂld&wdmalﬁ@ird lassqgaui re a
cognate netapolite. Animals ar ouped accordi.n o dos ,, and increasing
dosages (SO¥EINSs g PRIFEC B‘i“cileét."/gil%{}i%’%o‘i‘@%w,s P?ré%r%ﬁé %\Scf?e r@’%&ﬁ‘%‘%n (e.g.,
IntralipidO0) of 10% solution at 0.5-10 M/ mn over ranges of 10 sec. - to 5

mn; Quinine range of 0.01 - 100 ny/.kg) are utilized. Chenpbsensory
recept or IEil‘é&ﬂBs‘!gare instilled into the animals via silastic tubing

inserted into the duodenum t hrough the nout hs 30of the lightly anesthetized

ani mal s.
Example 4a: Lower GI administration of two chemosensory receptor ligand in diabetic rats.

[00339] Numerous established and accepted diabetic rat models exist for the assessment

of therapies for the treatment of diabetes. Two chemosensory receptor ligands can be

assayed for the treatment of diabetes in this established diabetic rat model as detailed in the
30  example below.

[00340] Diabetic rats and Wistar rats are selected for administration of two chemosensory

receptor ligands for the treatment of diabetes. Animals are grouped according to dosage,

and increasing dosages. Chemosensory receptor ligands are instilled into the animals via
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[00377] Optionally, Dipeptidyl Peptidase IV (DPP IV) is inhibited in

desi gnated groups, or all, of the test animals to prevent degradation of

t he targewohormssmss by endogenous peptidases. DPP |V i moirhistéionsi2s7
acconpl i shed via co-adm nistration of sitagliptin (10 ng/kg) at |east one
hour prior to chenpsensory receptor ligand instillation. [00378] Bl ood
sanples are collected via cannulation of the tail vein, and sanples are

wi t hdrawn at baseline, 15, 30, 60 and 120 m nutes post-instillation. Bl ood
sanpl es ar, > [ n; i I ktails of
ept i dase R BB R kR S O AR I PR R 05 ¢
until assayesthetiBldgotnadanpl es are assayed for the presence of hornones

pepti de vIPOREE, PRisaR bRl ralat b ihiion i oy BARELL O

t he hor noresll,af éepet fromats tb prsvangdpralatiar of thel thigét hwembied b egdogsnouResul t s are
A e U MG L R
concent r amgins at leaxe buedicngpigdrue csemoséns@e récaptoyligend dstilldtiongl ycer i des,

cal cium i sodi.um nesi.u sphate, .are al so sessed.

Grcul at i N335 By SR FERET Wt BB RESE b 368 BiSEm BB “Gip. 2,

G P, oxgntmmmﬂwdnianbasaﬁm'lijeo,\man@@() migiuws%gm:rﬁnﬁhdnn%cidm@@plﬁb @reihndex are
expected to 15increase. [00379]. Exanple 9b: Alternatively, the chenpsensory
recept or [PUgEsHgdn cq Ctr‘ﬂﬁ'ttLl?Fétc%‘H Pinﬁég,gdaéﬁl ekt '@P’é&%ﬂ“’@%ﬂtﬂ“&n%ognat e

et abolyi t §rdsérvithes, aXPenipIBnkadtordd &t-00°a udi) e¥eyedF®lodAxampleart Bssaytd for
alternative protocaol, sucral ose is admnistered al on% W th gPI ucose. The

| i gands ndle BeseaghAat ipgraseeiglated 1o HevlaaseHyicdoweladifg &dpddiP-{0 a fixed
dose of t hﬁclyﬁ@%éﬁlﬁl, BORL 8190 IishiBn, ANELakbie @_%e@fiééghmﬁ?»ﬁfa]@@@msﬁys‘?c:

Al ternative %/ t he experinental protocol above is performed with industry
standard [prehe haypgesdrassoenedasgigaingdap PLiYaprdoddegieso|Resylha analyzedat s) .

Par amet er Sfoﬂé@ﬁéle}eoit &eﬁlgs%n%bggéﬁ%plxoﬁ)@ﬁ@ﬁniﬁirs@atﬁﬁ %If th@ﬁj a@rﬁéﬂ? gf &Qbelfi@ own

standard assay conditions es are collected and hornone assays
per f orided ras Mewbolittsedd ahovanalyrscogentrpliens Ji0cIEkagplueost.(feee fatbvwstds G

adm ni strat i . . e i Fat, and
Bitter) 1 angr HERARETRAGAR RS RhE b RRR R AR e o o

di abeti ¢ Gtculrpgedoncantinsfodat ltdseoresd desmentredGLPHeGRPI2eSIH, 0or t he treat nent
of diabetes. Thr e S receptor,.ligands. (Sweet, fa and bitter)
can be asoayuemEinRaURy E2r Gk, SERER Sapbdfi R sy apfiondy over
single chemasensory receptor |igands, synergistic effects, etc.) in this

est abl j sh Labetic rat del as. detai | in the. exanpl e bel ow. [00382]
0 apotie g5 E ik et he PR o R s DR bted St B bR CL PSR oY b
fC he m)ﬁe ns @éc&fptbﬁﬁ@ﬁﬂ?ih&lhﬂig@61C|3$n03¢iﬁ6@|r@cl&ﬁt,or figdnt Yyypa€ Sg}e@,rthsﬂ&p Hat, Bﬁlﬁérd Qui ni ne
or the tre nt. o i.abetes. 5Ani ar .oupe ccordi ng to dosage,
and incr e&gﬁ? ﬁggé&élé‘{j‘é%dlt‘%ﬁ‘@FE‘PVﬁé’éOt?Cg?ﬁgé"eé‘?P?%?é&an-ds and respective e ranges
are as follows:

[00344] Sucralose: 0.01 — 100 mg/kg
25 [00345] MSG: 0.01 — 100 mg/kg

[00346] Fatty acid emulsion: 10% solution at 0.5-10 ml/min over ranges of 10 sec. —to 5

min.

[00347] Quinine: 0.01 — 100 mg/kg

[00348] Chenodeoxycholic acid (CDC): 1-50 mMol solution at 1-10 ml/min over a range
30 of 10 sec. — 5 min.

[00349] Example 4b: Alternatively, the chemosensory receptor ligands, if not

metabolized, are administered with a cognate metabolite in the experimental protocol above.

For example in an alternative protocol, sucralose is administered along with glucose. The
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100 ng/kg; fatty acid enulsion (e.g., Intralipid0) of 10% sol ution at
0.5-10 M/ mn over ranges of 10 sec. - to 5 mn; Quinine range of 0.01 -
100 ng/ kgywoanu/wssishi zed. Chenbsensory receptor |igands ace/usasiosi2ed i nto
the animals via silastic tubing inserted m dway up the descendi ng col on
through the rectumof the lightly anesthetized ani mals. 10[ 00383]
Optional ly, D peptidyl Peptidase IV (DPP 1V) is inhibited in designated
groups, or all of the test animals to prevent degradation of the target
hor monesfhy, RARIELAUTIRERL HFRFS: mgﬁg’se; Vith &QF&& td meh%o@eccﬁmogﬁé@@d via
co- adm ni strati on of S|tag|pt|n | east one hour lor to
chenpsens orjebplic@pd vice virgand i nstill ati on [00384] Bl ood sanples are

col | ect ed i 0 i hdrawn at
basel i no, EB0EGRRHRIERIGaliVf b phdha BRAGPAIBLER o Rt TC2"D, &
col | ect ed industcyodtirelatd [t Ihdiped Ot’bfmtras mmphdzaafad:anmolsdmklﬂanrhts) of pept| dase
o BB R P LB PSR oL R ot e 10
insulinr egmdlﬁdrlsoﬂamplmzdrelddll@gtedlﬂﬁ hcﬁ:‘ﬂnE’ne e@kd?s perfdyd bodeedtibeil abovPept | de YY,

I nsulin, ducagon, C-peptide, Chrelin, and G.P-2. Assays 20 for the

hor nones are perfornmed using standard ELI SA net hodol ogi es. Results are
anal yzed fmxamgids cacy of chenbsensory receptor |igand adm nistration for
the treatnment of diabetic rats. Metabolites and ot her anal yte
concentrations, including glucose, free fatty acids, triglycerides,

cal ci um  pREASE SHNUPERPGT ldhinKBSNAII tHite MOASRNRI recditér IRkS® (BR8QSSEd.
Circulating concentrations of at |east one of the nmeasured GLP-1, G.P-2,

G P, 25 okmaynyydiadin dipagticirde vy, OCK, gl ucagon and i nsul i nogeni ¢ i ndex
are expect@mssip Nﬁl‘ﬁér%ﬁsst%tab[l%@&'éd c'e:éiﬁéﬂj(il@oegigp&t Hﬁh&l@é)ﬂ?ﬁtﬂ)ﬁ’tﬁé YssesbRént

chenobsensory receptor ligands, if not netabolized, are adm nistered wth a

cognat e mef gsepict rithp tfﬂﬂ'élleékﬁfeqi@h?@ﬁt Bhrop ehemosemsortiesppior FgsndelSaiegh e i n an
al ternati g apf ohe qan%HEJsQ}Legsf& thétr@a‘i‘r%rﬂ'o?&%&é% (%E&Q&d‘é’fﬁcgcﬂdd&@ﬁ The

30l i gands may ‘be adm ni ster In 1ncreasing doses wth respect to a fixed
dose of t lshereegriatyercenptaabietrids.cyamgistid discty eite pin tlpldesa%]sh@dea’@pmferamc

Al ternati WA | e I ot ocol above is performed with industry
standard AdXIaIS dgtgggdégﬁ)es Plgtbglg{avnd applicable controls (healthy rats).

Par anmet er $003a2jquBiabetictrhe anbBEstaryrats ys:tselmaedafoe adroglistratgoh dfdsdands known
o AN A AL SRR GRGR0R RS SR R TR, B8R
adm ni st r diabets. aknifraldrarecdreuped em)ﬂ:rnyg tbelomgte aihd Imcgﬁmdg d(ﬁs%\tseiu,cramam Fat ,

and Bitter) in_.di icra 0038 rou est abl.i d accepted

i abertte e REGRF o et Mo b bt MR e B hEPep PSS eB e et v et rent
of di abet esraliphien o€ hEresIGMHEOI Y. smnﬁmmrovbﬂ@agwsf((&/aeeuo siQinlVRgs, fat, and
bitter) can be assayed for the treatnent. of.diabetes ne eased efflcacy
over singl'8 l%fﬂe[@ %?BW ’feéf‘cpé%th@?nqa Siafsaifitidled E%@P@P‘EWS(“%%I GOMBt ¢ ) in
this est ameﬁaﬁdtodha&aﬁmrﬁm{atrougpdalm@&sdmmuigﬁdy aﬂasthaae@aﬁﬁmise bel ow.

[ 00388] Diabetic rats_and ar rats _are selected for adm nistration of

the |igand®3sdkr QP&@HYMH%%P@Pﬁlf&%%%ﬁPeW@Nﬁsdublt@alptdwla@feé ZGHRPsi on, and

Qi ni ng f QF aif, RE thb3esk BAMIB R prefenfliRPRLES: ofAR AR ShoREn G LY URRFeRmEOr ding to
dosage, and increasin dosages
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (10

mg/kg) at least one hour prior to chemosensory receptor ligand instillation.
[00354] Blood samples are collected via cannulation of the tail vein, and samples are
withdrawn at baseline, 15, 30, 60 and 120 minutes post-instillation. Blood samples are

30 collected in collection tubes containing standard cocktails of peptidase inhibitors and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
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(sucral ose range of 0.01 -100 ng/ kg; MSG range of 0.01 - 100 ng/kg; fatty
acid enmulsion (e.g., Intralipid0) of 10% solution at 0.5-10 m/m n over
ranges ofwOQose33180 to 5 mn; Quinine range of 0.01 - 1@O0Tras20k®}y32ar €
utilized. Chenpbsensory receptor ligands are instilled into the animals via
silastic tubing inserted into the duodenum through the nout hs 20of the
lightly anesthetized aninmals. [00389] Optionally, Dipeptidyl Peptidase |V
(DPP IV) is inhibited in designated groups, or all, of the test animals to
prevent d‘?&ftﬁéjﬁérhlgﬂes%e e*?ﬁnh&f &ﬁ’lg sﬂ%ﬁ&’@%ﬁ@ﬁeﬁ@@&?ﬁ&mﬁsﬁé%é Hagss DPP IV
inhibition is acconp e via co-admnistration of " sita tin (10 ng/ kQg)
at | east doretiaay omhpmpsensprxrﬁemgém@nﬂ @dmle@e@to@rfonth@aw@mmgf dipbetici on.

25[ 00390] I ia . i il vein, and
sarpl o5 oo AR 3 oAELuERc S5t Rt AN BRESE e R

post - i nst itliglaterides, cditiaochosamnpine®dame naghdsent, ehlosiphatc;catd detdsgnsetiubes

cont ai nin dard ¢ t ai pen i,dase in n reservatives,

and sa?rpl %é“‘éfg TOF e cfa%{ ne Oggﬂﬁs eﬂ%tha’sn%e(fllSuer%Aq Egngﬂgs are assayed
for the pregeaaeduih, TepridoMESCCE| @lh@@oﬂi and msamhogtnrcegdbbcate @pectédrol udi ng CCK,
GP, GP-1 300<ynt onodul i n, Peptide YY, Insulin, ducagon, C- peptide,
Ghrelin, AWEREP-2. Assays for the hormones are performed using standard
ELI SA net mmsngﬁaaszﬁﬁ Wifefhafivedy, alivedhy@6dnd oy reeéﬂtdn(l@@lydsplﬁ“ n61hem)sensor y
receptor aZ)gzgdmmstratlonfor thetrggkt of diabetic r g

Met abol i té%e A6t Hep fﬁlﬁ‘aﬁfe&‘idem&‘b%‘co@ﬂ%t? qreiasaide in e PIRTAGNEI RIBSE B¢4%ee fatty
aci ds, jot r irgt ¥@aiicd@sn alkahive flotdRet, Agesd1oblis @mﬂm@t@iedmgmtgmco@h%@hat e, are
al so assessed, O rcul ati ng concentrations_of at |east one of the neasured

GLP-1, GLpgad Se}apbea%msa%a|lri%easmeﬁt>ﬁewtwsp@et@ a iyreddayiot therfgenate
i nsul i NogeRkholiRABX vidk Ser@Xpected to incr ease 5[ 00391] Exanpl e 11b:
Al ternatively, the chenbsensory receptor ands, if not netabolized, are
admi ni st ed¥F50) tﬁxcaip&afnéﬂfernﬁe%)b&q%erimﬁm eroe;@pbqhomﬁﬂoallforgwém@ol above.

For exa”phr?dukt&rﬁéhd dtl%ﬂﬁ&ﬁc%&ol%s%tr&’&%d @H&%%'c%ﬁ@olé I gkstered al ong

wi th gl ucose |'1 gands be adm nistered in iIncreasing doses with
r espects t(?aanﬁtexsednqileeethefobtsm systgmarempdifiabedsipd en knosvnsiapdardessen. 10[ 00392]

Exanple 1 e V, per f or med
R e A S b S R S e
(heal t hy rats) Paraneters unique to the obesity systens are nodified based
on known andiae assay conditions. Sanples are collected and hornone
assays pe as descri bed above. 15 Exanple 12 Exanple 12a: Lower G
adm ni stration of four chem)sensory recept or ligands (Sweet, Umam , Fat,

and Bitter) in diabeti rous est abl | hed and accept ed

i aberile e e s LT Gispia e eSS Fophet SRy BR6rT L he

t r eat ment hantlj aldgtagsn diEbdtic rathenosensory recept or Ilgands (Sweet, MSG fat,
and bitter n pbe assa for the treatnment of di.abetes (increased
efficacy é%ﬂé%?]s ﬁB‘F‘EmHﬁh%F?gE%ﬁQB‘P aGeet ‘E%“F ra Aedels edstdent B? LHEMEit ect s,
etc.) in ththsrapRt ablheihathdlt ahRibetes. ahredBit@los@Sorll @éptoLBlzanil (tskxeetexarml e

bel ow. [00394] Diabetic rats are and Wstar, rats. selected fo

adni ni st r 416 %8¢ 80 ORanBsdieohy rogret eptiabetesi(parasd §€ft°|‘“a}1 ‘B@em% nosodi um
gl ut angt e chdRSRnsofyattdptAtibshde Wh& Lo oA, &J} fite cfMistidoegatarent  of

di abetes. Animals are grouped according to dosage, and increasi ng dosages
(sucral osénqdalr?@élef@flecbln(ﬂ!l? exaipple®gloRg; MSG range of 0.01 - 100 ng/kg; fatty

acid emul sf‘)(ﬂ-@S]( eDglbetch Igtts ﬁﬁ W?ét&i%s Qlfe s%lgc@:cﬂ%lr H«?rhﬁlﬂtr@trlonoof %e]c%eﬂhs/emd?y over

ranges of "10 s QuUI ni ne range o g) are
utilized. r@q@tﬁbméwral@@g@mgq;odlum glutamate (MSG), and a fatty acid emulsmn

Animals are grouped according to dosage, and increasing dosages (sucralose range of 0.01 -
30 100 mg/kg; MSG range of 0.01 — 100 mg/kg; fatty acid emulsion (e.g., Intralipid®) of 10%

solution at 0.5-10 ml/min over ranges of 10 sec. —to 5 min.) are utilized. Chemosensory

receptor ligands are instilled into the animals via silastic tubing inserted midway up the

descending colon through the rectum of the lightly anesthetized animals.
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30ligands are instilled into the animals via silastic tubing inserted

m dway up the descendi ng col on through the rectumof the lightly

anest het iwedomnizambs. [ 00395] Optionally, D peptidyl PepCrdss@oloss26DPP |V)
is inhibited in designated groups or all of the test animals to prevent
degradati on of the target hornones by endogenous peptidases. DPP IV
inhibition is acconplished via co-adm nistration of sitagliptin (10 ng/kg)
at | east one hour prior to chenpsensory receptor ligand instillation.

[ 003961 - Blyadofs agmph i ATSipGsRli19Gh Rty 12 @b BRedh dbdghatdicroupel N, and
sanpl es ar[e vmgltshg?ﬂavm gt +| nfe d %0 60 and 120 m n%nae glrouY)

post - i nst ioF klhof thntestRingesds t@&)ﬂmleetsieanaéat@eelftheéqreﬁ hpmanet byeendpganovubes

contai nin a - vati ves,
and sanpl %g&adr% laad P nggqa ﬁl@ﬁm%@ ﬁﬁﬂ%ﬂegggdayegm“ﬁ%t%gléégggr?rtg%@%ﬁzfde assayed
for the pmeslenetlest olmorowopies to eicatoschstry réqaptat ]1gandefgtillatohon i ncl udi ng CCK,
A P, P- n dul i.n, tid ucag etde

G el i1, 0000 FBGTR Sl org GRS S REER e PR bRRRE ot andtar o
ELI SA et hﬁﬂidia@giaebaselﬁesw 86, @raad ad@hymed pﬂ:@fmﬂtllletidnl &aeod sefapleherpsensory
receptor ngd.ad nlstratlo for th dla tic rats.

Vot abot | ¢ SSTEH TDEHF iRy EaMbRE st Fud FERET PPt na S atE, v ee ratty
aci ds, tripghyeanicdasd s@qﬂ@law@torp@ﬁtaw’l@ltﬂﬂulsgdyddelmgiﬁl@ﬁl'eyﬂ‘ﬁ apbpgidbate, are
al so assessed. G rculatin centrations,. of he measured
GP-1, G_ﬁlezprese’i“lﬁ 0%3 Bgiﬁﬁfﬂq t?mlnsﬁﬂelprﬁglg%mwnc %ﬁﬂa?ﬁﬁﬁb ﬁv

I nsul i BOY &Iy htoldb@i, Bé}ﬁldgmq?ﬁsﬁﬂn tcaucﬂaébmf@@ﬁ@e dh@éi)ia%h dsarphgagb:

Al ternative ?1/ t he chem)sensory recept or gands, if not netabol] zed are

adni ni st ef@dheparmones cggeaicEmsiatsigstangdad ﬁﬁl%eeese%%%r?tealrltsmeo'ctna%ff above.

For exanpleg éfﬂ‘ba@ﬂr"o@h@ﬁ&éﬁﬁdryﬁ‘edﬁt&t%ﬁﬁ’d adnaﬁﬁﬁaio%@r thSragmAbLBligsLE al ong
with glucose. The |igands nay mnistered in increasing doses with

respect téata ¥itebelitefsad oter sl teeyeritratigympeladiag Blueosgrfipefitteacidsr sa. [ 00398]
EX&ITp' € 1%9 1 C%l‘lh%r %th,eDAOYaSSI{IBeSOQ?{IB?H gﬁéghl%{ tlﬁpésgflﬁgg}e ﬁﬁ%od\é |S§ea per f or ITEd

Wth i ndust ry st andard I nduced se ra applicable controls
(heal tly arcglptingrepmeangreidens ofipfilepseoneef thyenwbired 61PdyetBsGl.e nodi fi ed based

on known g %ﬂ&ﬁ%&ggs%g}{decﬁ’ggg& @ﬁmg§§§iﬂié§sﬁmﬁ§§e %gﬁdegél;e &ch'?%i for mone

assays per orrre SCri 3a: Upper
adm ni st r adrese.of five chermsensory receptor |igands (Sweet Umrami , Fat

Bitter, a Ie ACi di a ts 30[0039 Qus, est abli shed and
accept ed Eﬁoa"’g ngarm ?Q%(Ij%elersna%(eﬁ FIPITESAY KSe E%Arhrgfm tn?lerapl es for the

t r eat ment n(ﬂtabdllﬁhﬁdresdmﬁlsmedmmﬂﬁe metabelueptthe eipegmanisl ;(ramerabovlvsa fat,
bitter d Bile acid), can. be assayed .for. the tre

(i nor clisod bPPTElEa) DL BrEREheleR e P e SR e BRE G dRer i st ¢
effects, @ignds niaf bk AiBin@sdrabih isdhedingidadketvith rdspéct rodfted @lsseddttiai Jogehtd N t he
exarrpl e bel ow. %00400 D abetic rats and Wstar rats are selected for

adni ni st r ASBRlIGRY K ¥i'tfands sucral ose, Monosodi um gl utamate (MSG, fatty

acid enul $00362] @xdupmoamlter@am?nmis&ﬁmul prodseblaboe)eff@ineti Rgtht r eat ment

of diabetes, Animals are g
industry standard Diet Induced Obese rats and applicable controls (healthy rats).

25  Parameters unique to the obesity systems are modified based on known standard assay

conditions. Samples are collected and hormone assays performed as described above.

Example 7

30  Example 7a: Upper GI administration of three chemosensory receptor ligands (Sweet,
Umami, and Bitter) in diabetic rats.
[00363] Numerous established and accepted diabetic rat models exist for the assessment

of therapies for the treatment of diabetes. Three chemosensory receptor ligands (Sweet,
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according to dosage, and increasing dosages (sucral ose range of 0.01 -100
ng/ kg; MSG range of 0.01 - 100 ng/kg; fatty acid emulsion (e.g.,

I ntrali piw0)200f1333% sol ution at 0.5-10 ml/m n over rangesTafs2di0/0s267 - 5
mn; Quinine range of 0.01 - 100 ny/.kg; CDC range at 1-50 mvbl solution at
1-10 M/ mn over a range of 10 sec. - 5 mn.) are utilized. 10Chenosensory
receptor ligands are instilled into the animals via silastic tubing
inserted into the duodenum through the nmouths of the lightly anesthetized
ani mal s. [uglgﬂﬁ)]alld Q?Jef')gﬁll‘?ﬂ)é % aygi Pd?%e't%!m&?@ftd&)%&?(lhé{ea(sw&ﬁ é@g‘v@r i nhi bited

i n desi gnat ed ‘groups, or al F he test animals to prevent “degradati on of
t he t ar getsinglsrchonessnsoyy @ndmgéugm S;yemlsura@‘éegts RPN this iesi#flishadi Cbarbetl@
acconplis S sitagliptin (10 15ng/ kg) at | east one
hour prloPﬁg%mg 3%@?@%€%?@ %%%%%?%Pg{lgand instillation. [00402] Bl ood
sanpl es aﬂ@BoﬂlIEmb&dnvﬁan@ﬁhﬂmha&ammebﬁbdﬁea@amBHMamnﬁﬂaﬂdmenples are
wi t hdrawn at base St-i IIatlon Bl ood
sanpl es afgx@gw O?WQd?ﬁu%mWPmeﬁ&Séy %égmggn éﬁ%?%% stoP *¥Scocktails of
pept i dase Anihalbak @raipadatcprdeges d@staga; esd inarskiigaiopiges (sacelosd mn@bf@tOl-—ZS C

until ass d. Bl sa ar for 20th esence, of hornones
Yol it ed ¢ 0 el RSB RR O Pt Bl etk 0 B PN R S omaa
Pept i de Y¥iilizdds @hemoscfdoe RETor ligaii atd 1dﬁl,lleﬁ1ﬁ@ihb AninARd/i{dikst. tuAsgays for

t he hor nones %ﬁe performed usin standLrS 2 A neHHodolo ie Results are
anal yzed foFrekipiodhedrodenuahiBryeh fisgpgnt ightly pnssthefzsdi A ASt r ati on for
the trgat mey¥sspof oﬁmaﬂaﬂy ITSipdpaitipl Pebﬁ’da@@ﬂl' (mqsmrmlnﬁmhar in@B8aknated groups,

concentrations, including glucose, free fatty acids, 25tri cherldes

cal ci um porhoEMEsst %aﬁlam prﬁ%?@h@@i@ﬁﬂlonpcrfd%ﬂptﬁraﬁﬁlorlaia@s &Y sefogerws sed.

Grcul ati 'ﬂgptﬁfaﬂ'ﬁeml)[)@v Ilmtl&{ is @Ecoh@ﬁ%dQ&%ocﬁcdnﬁrhﬁra%ﬁ’@ﬁlﬁglq@ﬁ%d— GLP-2,

G P, oxyntonodulin, Peptide YY, CCK, glucagon and insulinogenic index are
expect ed @@¥M§@?@%%GNHF@0@@8POé%ﬁﬁﬂﬂ@mIS%EPMGh%@ﬁdﬁﬂU@K& t he chenobsensory
recept or h@Bispiobl siitiesIAUENRARY % EhnuBficn BARLAISLA £ bR ocognat e
netabollte in the experinmental protocol above. For exanple in an

al t er nat i wathdrapmetbdsclineuty, §0.09eni é2(ad1mums@pﬁfl@dll@tmn@lwdwhmglem@r@se The

| i gands r i ne a fixed
dose o AR PIRLENEHER biluiAE GRALPE.ARRES st RARRER D, 5

Al ternati \p&lsgrvatt\he agd prarplevend mreqbatetzﬁ’dbhntalwvﬁ:di §lcpmdrsﬁmplnedrewsajmd| fodustry
st andard | ndu d Cbese ts.a Ilcabl thy rats).
Par anet er Seste 1 Sornaconetstis e BRBHER SaFP R TR TN Kown

st andard asgaymoduldi, Pemnds YYSarrsplnes}lwagom@ Ibe@oﬂaad}haamd dndrGIne Amﬁys

per forned .as, descri bed ab

D o e RERORR 5 Rr B B eh R R &SN e ar

Bitter, arngk diiday bCdhEmodcnsdily algitordigand simididrA4 Q5] thdNusmnhaid of éisbuibl | shed and
accepted di abet | ﬁ r at HD el s Evlst for .the g essnent of therapies for the
treat ment "yt Yriabdtteand gf ’éa“(‘} SnRETILatqs g B%P%% upsgFRgdatpitt . MsG fat,

bitter, amgolficti@esa€dlhmGRfasH8ma®IANE thabfdsivind)phéshRaAL, MISstsegéeﬁbet es
(|ncreased ef fi.cacy over single chenmpsensory receptor 8ands synergistic

ef fect s, é%l@ul)atllilg@fl?ﬁnérawsasﬁm%bﬂle&rf Hsensegirph P Lidaef? e%s Yetailed in the
exanpl & bekaomdRliOPBRI Prabeki Susaabs aNbsuihsielc ifdk areddxBect@lgct ed for

adm ni stration of the chenpsensory receptor |igands sucralose, Mnosodi um
gl ut amat e B, fatty acid enul sion, Quinine and Chenodeoxycholic acid

(CDC) for §dag7i r ealidds: Nlteﬂfaﬁ@é?} %ch@l‘ﬁb{éﬁé&y RLE@NRURRJiraGeor di ng to
dosage, and |ncrea5|n‘gIl osages (Sucralose range o 01’ -100 ny/ kg; MG
I

range of Meagbolizedoge qterefdatflﬂya caxgnde émftb@lnt@m the e@erlmpntalrmotpmldb)t)veof 10%
sol ution I ne range
of 0.01 -ﬁ%b%mnﬁﬁgnagﬁg%éran QM%BI EH$PU%?%RH§ ?g%goﬁgﬁ%?n over a
range f li@aslemay-be Edrmn[ste)echlnenqmaslhg zlmds with respect to a fixed dose of the cognate

metabolite and vice versa.

[00368] Example 7c: Alternatively, the experimental protocol above is performed with

industry standard Diet Induced Obese rats and applicable controls (healthy rats).
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Chenosensory receptor ligands are instilled into the animals via silastic
tubing inserted mdway up the descending colon through the rectum of the
lightly amexbhetssmed ani nals. [00407] Optionally, D peptcagiS2Bepsizdase |V
(DPP 1V) is inhibited in designated groups 25or all of the test animals to
prevent degradation of the target hornones by endogenous peptidases. DPP IV
inhibition is acconplished via co-adm nistration of sitagliptin (10 ng/kg)
at | east one hour prior to chenosensory receptor ligand instillation.

[ 00408] * BlpgnehoRRIRIR 13 06Qk SRIGH ! AoERBINIE! bPMoAh Joifurl By vei n. and
sanpl es are w t hdrawn at base I'ne, 15, 30, 60 and 120 m nutes
post-lnstwbmhmmﬁnSMBN@UneS@h@&émewémgmU@WWeQ@énﬁmﬁat®$@§@dN@Wetubes
cont ai ni ng standard cocktails of peptidase inhibitors and preservatives,
and sanples are stored at -25 Cuntil assayed. Blood sanpl es are assayed
for the pixsepd of hornones related to insulin regulation, including CCK,
d P, P-1, Oxyntonodulin, Peptide YY, Insulin, & ucagon, C- peptide,
Ghrelin, and GLP-2. Assays for the hornones are perfornmed using standard
ELI SA net m—mp@ GielsoweR€S ulimmisanorasfahrye ddmooms @l récepoylihdoliSerasensory
recept or and‘@ﬁﬂh gﬁ% .on for the treatnent of diabetic rats.
N@tabolit ¢ %V 23 Ebncentratlons i ncludi ng glucose, free fatty
alci ds, tr |[g13gg]er1édm6m}m@kabhmu amoioaelﬁmurhbeﬁe]ght ﬁmmlelﬁra:gmsﬂ tl:iéﬁtss@@lﬁsmhat e, aél e
al so asses 5Ci.rcul ati entrations of at |east one of t e measur e
GP-1, GLI§§ crapyepior g B?Fg‘ﬁl%ﬁo “P ete@eﬁ?ria%l oippsengpiy reaePaELIAgE @nget

i nsul i pogeati,iand B%te@rc@n BXREFLEbr IR ttdﬁﬁﬁ&ﬁ@ﬁha‘t{e@@(ﬁﬁ&kas@@ﬂﬁ&c@ okdib:
AIternatlveIY t he chenosensory receptor gands, i f. not netabolized, are

adni ni st eftg @Iﬁosan%g%ﬁtp@r#@%%oﬂyp%rélsmneff% @%b@rth%mtwshep*rd&b@w above.

10 For exgymhifiel R @Rid hekdahm¥e beio@t ocol , sucral ose is adm ni stered al ong
wi th glucose. The |igands may be admi ni stered in increasing doses with

respect t d007Pk xBibefipsats gpd Wiwargeiy Arstselepted B administraind of ithecchompsgasory 00410]
Exanpl e 14} ﬂg‘aﬁlgggsﬁuhﬁé?dséf 1m&n'8§'od‘ﬁfﬁpgluaﬁﬁ{ét(§&sc§f Qltdctﬁf?ﬁmfl{%%% theStnRG{ §fOr Med

W th |ndustry stan D et Induced”oese rats” and applicable controls
(heal tlAy dzbstps. AEmplyrpmarowncd acaordpugetotdosaghand insgiasipg égsggeérﬁwcmlcée modi fi ed

based o1 HINLEh g SR, EAR G o IRLS el gt e nd horrone

adninistrauﬂqnammnmnﬂiéﬁenm&mmsmnyqﬁed&pn@wmén@@hdnunﬂawabmﬂs0ahunan

subj ects 4 human subj e an_be ses efficacy
of therapll[elass9 %%hgﬁgwﬁreagmmﬁ g%(%(% & mﬁ h“m'ﬁ ere‘%ﬁﬁseﬁg h[glreceptor

| i gand ( e.agesthesiveden)matan be assayed for the treatnent of di abetes as
detailed i e exanpl e bel aw.. 25[.004  aheti c. human subjects are

el ecti 1RTRE RRERDE et R BT R HhdiR de e ws g

sucr al ose)r i06f thti@sttah@adlpieveiit dipabaioaf thiedigdihaiaineChbinendBgensudj ects are

i ncl uded for. contr ubj.ects are uped ccordln Q dosa and

i ncr easi n@eﬂl%saeéeE’%Fng&“bllP%lh’ééc“anpbgﬁ%V NV [0 Wﬁ?l%ﬁ’}m’g%“ﬁglﬂﬂtﬁngﬁ%
Chenpbsenseg dgwg)eﬂ@m Btfic ﬂdugpmiso licenok S iy IréRplot Ad-ad gl fleR) ect s vi a
speC|aI|ze t ubi S l e's tube) inserted into the 30duodenunijej una

area. The [00332k Boe ﬁ%ﬂ@m%%%leﬁa%w@a@%nmam phtha i vain B\degmplss d@vance by

peri stal siygthitAl at BRclideN B, 30 Wi 990 mifRe4 hadt-ikRiihNalBIYod sbipRPhidy!
Peptidase IV (DPP IV) is i nhibited in designated groups, or all, of the

test subj eellestedan prllsgtéantulrs gprieiainp sisndrd eqektailapigeptidrse whibitersgyd endogenous
pept i dase%resgeﬁlvley ah@gﬂ lés t6r§d %Q?’@hﬂtﬁ Qﬁgye\d' B G- sglqﬂ"eé"ﬁé ta§s§§rédcf9r of

Si tagl Iptin Ssu ] ect | east one hour prior to ch enosensory
r ecept or |thega¢s@nqer§ﬁ1pnm@pq @hlted to insulin regulation, 1nclud1ng CCK, GIP, GLP-1,

Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays

30 for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
rats. Metabolites and other analyte concentrations, including glucose, free fatty acids,

triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
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[ 00414] Bl ood sanples are collected at baseline, at 15 mnute intervals for
the first hour post-instillation, and at 30 mnute intervals for hours 2-4
post - i nstwbl2at1/168180Bl ood sanpl es 5are collected in col | ecriuseomobes?

contai ning standard cocktails of protease inhibitors (e.g., Sigma P8340 -
1/100 dilution and valine pyrrolidine --100 p.Mfinal concentration) and
preservatives. Sanples are stored at -25 C until assayed. Blood sanples are
assayed for the presence of hornones related to insulin regulation,

i ncl Ud! ng ’atn% Poncc(ﬁ‘tigﬁc;lns o%ﬁggspéﬁé%lﬂltﬁe%eaﬁﬁp& GE? lYéLP |2n§iﬁ1 in, ducagon,

C- pepti de, relin, . Assays for the hornonés are perforned

usi ng st ar%ithmELUIllSAPemd&ﬁéHoCG@ glgc,agﬂesnﬂl ingliapgenignadoy aeackbxpentedgpf i cacy of
chem)sens%i teceptor ligand administration for the treatnment of diabetic
humans. abol'i tes and ot her anal yte concentrations, including glucose,
free fatt)[O(BdB]dsExdnml@@@étremaemly,cﬂwahmmnaenspmy &smtazrrhgamhdifunq magnesi um
phosphat e, ses r cul ncen trati.ons_of at ast one of
t he negsuregab&]_fgd are Ignﬁﬁer%\g g(%%(yn %boﬁ ee’&)erl{mrgap o ) gI ucagon
and i nsul iFoogeanipt: i agleler@dtiee propeol, actrdlmenmmstefed[amﬁgk&'u}l g]liiaeseeﬁmerl ment al

protocol is perfornmed for fjve chenpsensot rec es  ( Sweet,
O Fat EBR e b St Seer oty MROCES RGP v BT St et ey
i gands ambtdbeﬁﬂaeﬁdlmeva@se ranges are as foI | ows: 20[ 00416] Sucral ose:

0.01 - kg VG (0,00, - 100, oy Patly geid eml sion:
10% sol ut RQ{HH 6’L i@gc}wﬁtﬁ’inﬁ“ﬁ\%?ﬂle eéﬂﬁg%e C%ai’ov is pgr Pi"“ [ 00419]

Qui ni n@:  Qudddiry stdAQrdOELKG 22 OBERPhts g’t?dib@ﬂ&@l(%éh@élb glealmyciaté)CDC) 1-50 mvol
solution at 1-10 m /mn over a range of 10 sec. - %%0421 Exanpl e

15b: Al t ePABMCEIFE Ypidue i the RBFHHY éY?é“é‘?SW? wedfedbased @alﬁwwnu stanggsel avaY abol i zed,
i's adm ni %Bﬁ@&sw's&rﬁpl@s £OB5RER BRI RRAbAL &sdyd ptliEmeX Red Rl gbovRr ot ocol
above. For exanple in an alternative prot ocoP sucral ose is adm ni stered
along with glucose. The 30ligand may be admi nistered in increasing doses
wth respggthp@ fixed dose of the cognate netabolite and vice versa.
[00422] EX 5c: Alternatively, the experinmental protocol above is
perforided with obese human subjects or overwei ght human subj ects and
appl i cabl Kol : t he
obosi ty syt ns 8, Soreb B ibtis TR Bl BEhlen SRR BN ILE 0 o
Sanpl es araedeiet)emﬂeuetanats hor none assays perforned as descrl bed above.
Exanple 1 appl e 15a e chenpsensory
recept or ??‘g'éﬁﬁ bndioa es%abiﬂq‘nun%a%c’s’ égd}%be%cra [“03%%%’]15 0”@ Te ur%ran
subj ects ofithchpicass desedinfant oﬁdm)eefsfrluaeyhenfosénbmaqzuemr lﬁgmndst(mzeétr &gt ment of
di abet es | e chenos y rece an be
asaycl 18PLBEH" FOSTRERD: O tah EEaru et RRSr Sttrnel HETelbsho o bel ow
[00424] Dichbigdstsonndcdpanidimibalha gibtivEecs Wy, ERtisis adtblisieddeidbedt faor
adm nistration of the chenbsen or%/v receptor ligand (e.g., sucral ose) for
s

the treat MAET rcilebadsexamplsbeloVs are grouped according to dosage, and

I ncr easi NGOUROSRIBRbER: Bts and BAGE 8t af-sOlbcted RP ad@inkehtichl F thitligahded.
Chenosensory receptor. ligands are.instilled into the subjects via

nasogast r ifecralsse; {#y Agjd eraksion etd Quinias fon fretisainga e didriy QENsA 2ihibeigh t he
rect umsof giechumBiissteRiotkhSire 4 QAR ncEB1i® nﬁhl'tﬂéls e Q@Q{Se'd%éorf gplJ dase |1V

(DPP 1V) is’inhibited in deagnated groups, or all the test animals to
prevent deégragaani gereasing pesages gerltse Fansneid. %vl@%a@é@n@as agidgmplgwges. DPP |V

i nhi bi ti 0@3 lgsln@lﬁﬁlﬁﬂ@j 6f51r09dso‘l'dti%n 990 §qmnﬁ)n§£ B@ér'r'ﬂl%es%f 1%)'5%@9% 9Tnhﬁ‘ (100

g/ subj ect at |'east one hour prior to chenosensory receptor |i'gand
i nstill at iQunineLG0A 28| Bl0G et/ saryt eidlizad eChashdsespedeesptopigesids g, at 15

mnute | ntu%'ﬁﬂ@d iﬁtoftﬁé ar{ilggls fviarsﬁastig %ﬁng inserted into the duodenum through the mouths

30 of the lightly anesthetized animals.
[00377] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,

or all, of the test animals to prevent degradation of the target hormones by endogenous
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post-instillation, and at 30 mnute intervals for hours 2-4
post-instillation. Blood sanples are collected in collection tubes

cont ai ni lyoxvandarsd cocktails of protease inhibitors (ePgT/USSIGB32P8340 -
1/100 dilution and valine pyrrolidine --100 p.Mfinal concentration) and
preservatives. Sanples are stored at -25 C until assayed. Bl ood sanples are
assayed for 25the presence of hornones related to insulin regulation,
including CCK, AP, GP-1, Oxyntonodulin, Peptide YY, Insulin, d ucagon

C pepti de el P 2. he -performed using
standard EE@K@%\%P ﬁggg?%hg“ gosl.%s I%es W%eg?% Ctaonmgln%getgmp %?f%f% ilﬂglgc(g/(pof
chenpsensorgky) etlept one Hougpmet tacheimeseansemtreaptof hgand frstilativat ment of di abetic
humans. | i t : i o i gl ucose,
froe T atty Qo s O A AECRIR o By ARRERL B S, MR D nosr um
phosphat e witidewalasbaselgsebs 84, 60Gnd ¢ 20 minurey pogneseiaticat iBdors! safplat alkceast one of
t he neasure P-1 P-2. G P,. oxynt dul | ept.i de. YY.. CCK, gl ucagon
and | naul ERGSEA T e SulnBe B ET s P RS sTbeRd™ per | nent al
pr ot ocol ipgsgeitives, ned sdngilesfary/eored edSahswoil ysshwde @l@xd shinplanare byspes fHiSweet |

Umm , Fat, Bitter,. and Bil ci d) .accor,di ng. the a Q | . Exemmpl ar
s ails Peehearnotopeusfidi B Ee e P e RS BAL D 1 e Po 0x
soluti oy KBvplRdaal pidRGe Y Bhulin LHbagoL Kni 00 SlleimpiiIaoD dn sy sy O 10%
S ut i . O- Vv S . - . .

Qui ni ne: 6°d ehor@ewsmm@gformedr wsHg4 ?ar%%ﬁ%%@s%é%%l?sc el a(f‘[dfaeyze 1- 50

Vbl sl utfbrasfifi@ty 3f hOmbdch§Or re@MRbr 1Rah EBEnitPAfon ¥ tB€Geatmer® oNililbetik 00433]
Exanpl e 16b: Alternatively, the chenbsensory receptor |igand, if not

. y | .
met abol i z&#S- VistahelHesind odepnaiic ¢pneendiaienas BClndinaslyresedrsedattasidsx per i nent al

protocol afay&ridkOkal&¥aMRRsibA, RAiA, hRLARIUNY BhBpRIOGR] alsoSlGEk@ljose i's
adm ni stered along wth glucose. The Iigand may be adm nistered in
i ncr easi n§lgBEBRE Gnedntiptials OF ot least epefof hednagtiged GEPtlhelR3ghHt.e 15netabolite

and vice %@yrﬁanoduﬁkﬁﬂﬁe@d@ﬁ”@bﬁ giggaggﬂﬁa%mtﬂ)géﬁicxmde&faﬁe &pR&Ld gent al

protocol above is performed wth e human subjects or overwei ght human
subj ecltss awnvtcaappl i cabl e control s (healthy human subjects). Paraneters

uni que to besj /St - L - t andard assay
conditi on4(l.idz’@%](r)rp&gds"I pzer%}'/c%éﬁ% eg‘?eré}g tﬁa%%%‘%%ﬁ%ﬁ%%%%%@%&egw8§trred as descri bed
above. 20 niewhoiited, 47 adbuaivpiel Wittea cddpge me@bolad i the stpeenenal whtotaebove.

chermsgans%ro exrarené? 1% N lltérlga"%ir\]fgsrolto%ofj Is&:?a 8 Iecl:s J‘&qﬁgte%ﬁ?lo%gw%h (%fu%{)%oﬁg]
Di abeti c hunmah subject's can be assessed for e erficacy erapies for

t he tr eat nigaids afay e ab@in@sere dlininccdasing deses vith raspae it ofixed idggend sheampndde assayed
for th% tregatbrrﬁnt (gf. di abetes as detailed in the exanpl e bel ow. [00436]

Di abetc IHEFROKAPABEL '¥ % uman subjects are sel ected for administration of
t he chenpgeo380) yEL@GRPIO A ltingavtlls tHeQskpdritgentdl patditenibood is peabaica svithSubj ect s

are grouped 30according to d e, and increasing dgsages are utilized.
Chermsensé?cg‘l‘s%%@ﬂ?‘iﬁlrmg‘i Iai%agag%@ r@%@‘ﬁa%pgﬁ??gﬁ*ﬁ@?‘?lf @’«fglgwatﬁ stilled into
the subj ePhgimétens @mgféitca{hbw&itguﬁitdm A @mBdifiedddsed &n knd@)stanBpe@hised i nto the
duodenunt j ej unal area. The tubes are introduced nasogastrically and al |l owed

to advanc&oBtigsr PypRIpsIre colseigd prbharipng aspayg gerfespied as described above.
25

Example 10

Example 10a: Lower GI administration of three chemosensory receptor ligands (Sweet, Fat,
and Bitter) in diabetic rats.

30  [00381] Numerous established and accepted diabetic rat models exist for the assessment
of therapies for the treatment of diabetes. Three chemosensory receptor ligands (Sweet, fat,

and bitter) can be assayed for the treatment of diabetes (increased efficacy over single
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[00437] Optionally, Dipeptidyl Peptidase IV (DPP IV) is inhibited in

desi gnated groups, or all, of the test subjects to prevent degradation of

t he targewohormssmss by endogenous peptidases. DPP |V i nrcChiuszan/05357
acconplished via co-adm nistration of sitagliptin (100 ng/ subject) at

| east one hour prior to chenopsensory receptor ligand instillation. 5[00438]
Bl ood sanples are collected at baseline, at 15 mnute intervals for the
first hour post-instillation, and at 30 mnute intervals for hours 2-4

post - i nst icilén%s'e%'a I@&%Rﬁi ﬁgiﬁ%ﬁg’l sglﬁerglgﬁac GRLAs &&t. ﬁﬂ thid eﬁﬁhl%l?egtdla%@tlé ypes

cont ai ni ng stan ckt rotease i n tors (e.g., Sigma P8340 -
1/ 100 dil quélrﬁsalntdllQﬂahlthﬁeeXpmplp(bbhom ne --100 p.Mfinal concentration) and

preser vat I(er(%§6]t SB[EBJ:t?cSrafgraﬁd %3{] qgts e sel%gteqci‘okJ g%{.utmsﬁﬁt%o%y ?q;]he ﬁ&%uﬁ% mpl es are

assayed f he presence o ornones re o insulin reg |on
i ncl udi ng r&eptor IFaRds ﬁmﬁlo}se;, f@wactdmmdudm, and Reipine der tM%ﬁ,realtm@m bf dlabe@dsucagon

Cpeptlde Ghrelin a er faryyed usi ng
S PR e AnRAE e rou AR o SRRV Bnd Plrolilfy ISATP R Bl mRE! AT

chenosensany meéeefittpacill bgalaﬁbn adgi I‘nlnshmd@) oig 0?/@srohithe at@. eao mmtm Offerdl abetic
humans. Met abo(lbtj toes aEd ot. he(é anal e Gogce rat |1nc(Ludi ng gl ucose,
free fattyBE U0 B9 g W%‘ﬁ%ra %%‘P Hi? éhli] ¥B4i um magnesi um
phosphat e ChamescatSPreagsasands acd 1Ih§tLlleaﬁrltdSI gle@ﬁimﬂsmldi atasﬁmablﬁg itrtddeast one of
t he nmeasure onodul in gg?lﬁtl de YY, CCK gl ucagon

GP-2, P, ox
and i nsul inﬁg\éj@’n‘fpct ? Agresadgieso ;5@8?%\)‘% 'E?C‘iuﬁ’corféhaﬁ‘sl y stradisiZetrBnskper i ment al

pr ot oc@l i[@oslsg]r f opiigeME1ly, Wip&eadli mplid20By QjPHIWQ iCHBBREER Y64y addropapt or
| i gands i nclu chenbsensory receptor gand types Sweet, Umam , Fat,

Bitter, anfalBpi tée &t Al T PER VR R qearéd%a@éthﬁﬁ%sg%él@llmon@'@wdageywvﬁ gands and

res pect i \I\//% dﬁﬁﬁ?esr @'Pg@ﬁ 11§fllﬁt1§t§15 BAlohPSed VA4 ind e BA @ﬁs@tagl@bt@:kl() 100 ng/ kg
[ 00441] ng/ kg 25[0 442] Fatty acid enul sion: 10% sol ution

at 0.5-10 n?ﬁ/kg%ﬁhlememe hoahgre@t@ﬁ GE@S‘E‘P@@'Y recepigr Beanil instiflg®a43] Qui nine: 0.01 -
100 g/ kg 6(%@4]4‘%10%?ﬂﬁﬁ@s%é’%@été&w@%ﬁ&ufa@%ﬁ%fthél-faﬁQ/de s§19§1%§ yen at 1-10

m/mn over range o Exanpl e
Al t er nat i vathgrawnpebashleeobeA8.010yand éé(épimr@ltes Phygamddatianf Bhetd sseplebarki zed, are

ected in cdtlect es ¢ i standard coc ida to '
adri ni st ere iy A ERRNALE TRAARRNI fud B8 SXRSEATEDN BRIy OCO! above

For exanple iIn Ivé protocol, sucra 'S adm ni ster ed al ong
with gl uccpsaservéﬁh@s lahd) samgpleverye meéatrfﬂ.ﬁ’l&mﬁﬂ euayetd iBrlrmdeamplngard@mﬁedvﬁmt h

respect tg a fi xed ose of cognat e t abol i @a% sa. [00446]
Exanpl e 131%: prf\ﬁﬂe?cél’rona VAR re}a%eﬁeto len>%’ilrl‘henrrle%lilarTet A mdud]tn% Yit)ltg)’\e/GeLV}fag per f or med
w th obes e);dyumsmodlslubpqmtds Yof, vk \EHucggdsn, I(napmndes (Hhreemt andadid>-appbsagabl e

oo AT SRR BRI SIS SRS s oo
col | ect ed fandfidacy oRohemasaay $ rdpitbraigardadasinideson ifbabe ﬁézmau of diabetic
rats. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
25 oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.
[00385] Example 10b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
30 ligands may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.
[00386] Example 10c: Alternatively, the experimental protocol above is performed with
industry standard Diet Induced Obese rats and applicable controls (healthy rats).
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Exanpl e 18 10 Exanple 18a: Lower G administration of two chenbsensory
receptor |igands in diabetic human subjects. [00447] D abetic human

subj ect s wanohei3asgessed for the efficacy of therapies fom/usb@onseat nent of
di abetes. Two chenpbsensory receptor |igands can be assayed for the
treatnment of diabetes as detailed in the exanple bel ow. 15[00448] Di abetic
and nondi abetic human subjects are selected for admnistration of the
chenosensory receptor ligands for the treatnent of di abetes. Subjects are
grouped a I : . i i . of 0.01
2100 my/ k33%%9%’*"%%“?%6?2%?%%%%&%@%??@?%‘?%%?%?& P Bndari RGP, OF O D%
t he subj ectiditiing. Hasplgease ﬁ@lbcneémdﬂg)rmn@eeqsm@lpﬁ@wa«%awsqrﬁéd deweendi ng col on
t hrough the rectum of the human subjects. 20[00449] Optionally, D peptidyl
Peptidase IV (DPP IV) is inhibited in designated groups, or all, of the
test ani ndlxamipte r event degradation of the target hornones by endogenous
peptidases. DPP IV inhibition is acconplished via co-adm nistration of
sitagliptin (100 ng/subject) at |east one hour prior to chenobsensory

recept or |Hxgapd /Vadippet @t adoninisfrAd4 o0 fouBtizacs@aomplresptar Bgandd (Sectted at
baseline, at 15 mnyte interyvals for the first hour 25post-instillation,
and at 30%%@%#&%& lgﬁf%Ptm}fS rs 2-4 post-instillation. Blood sanples

are col | eqoo3d7) NNamblogCEstablisHel) bRGacedddifbictig ra8 hdadatdstdoaks akéssmeft pr ot ease
ution and vali rolidine --100

inhibitors (e.qg., .Signa P8340.- .1/100Q di .ne

| TEMCE T bt tieBish foP A0S Bt et iseicsr gt chiiosobaRrestos Ml Bt ot 195
until @ssaysd. faBhaditGPORIeSssay&@ fBshanedmbiof Bt @RAAGE Plicabpsvpnes
related to insulin regulation, including 300xynt onodul i n,

} | CCK, dP, GP-1,. (
Pepti de YYinSleflempssnsory ey higands pupereigec cfssiseste-nin this gstehlsherl dikstigys f or

t he hor nongshREEsRIEGIQS iRk &4ainp@ belodndard ELI SA met hodol ogi es. Results are
anal yzed for efficacy of chenpbsensory receptor |igand adm nistration for

the treat HB8bf Disbelisents end Widtrgats Mstsalserpd 1oe adrainiirafianent therigagdse
concent r aly Qigse, ML RLIOMERIRSC) 118 At dfu1 86, IRd thnlhg'fé’lctﬁé | des,

cal cium potassium sodium nagnesium ‘phosphate, are al so assessed.
Gi r cul lat | hgatognicddiabetes. ohwmelks aget grpwmd eeaoribngotb dotage.rapd sngraasingli@ages GLP- 2,

G P, oxyntgupgul ia’ﬂtéee 5’&2(?158%%@%(} Igﬁéé.co?%’i —l%g gﬁé)@é‘%{t@%gﬁ hl(il}sii&lldex ar e

expected to I ncrea he "expeti nent a i'S %er ormed for
conbi nat i dng., bitralipid® cofdibds@hsion yt 0.24 6 ptlorin bvgaangss ¢fildlsedi-ng S chenosensory

receptor |{gand t Neet, m , Fat itter. and Bile Acid according
the- above ST oRbICTRAT o0 me FE L Pk ChériBhse B Eecllss Bedihiss “ar e ae
fol |l ows: [3@H&PRhtoSHEidnals @ia sdaddit tubirk(0sentgd logp the QK MBhH tHulagh thk @duths 100

ng/ kg | 004 Fat t i.d emul sion: 10% solution at 0.5-10 m/mn over
rangeszgof O%Jeéléﬁtﬁy%/“eﬁ%ﬁetge?ﬁi“ﬁma]foo455] Qui ni ne: 0.01 - 100 ny/ kg [ 00456]

Chenodeoxyei38dj coptdéndlly, Opgptidsi-TPtidadlyv @trulv) aninkibitdd ih Qedigdatddizr@per a range
150f 10 sec. - mn. .[00457] Ex le.18h: Alternatively, the chenpbsensory
receptor [I°f E}%ﬁégfe R aIH%‘f‘ls ﬁ%‘f‘gﬁﬁf 3%361?“%‘8? bRt horapnsy bRERIPEE W gnat e

met abol i t @eptiiatdde DEORPE ik HIBAG R afdoRipOaRl valRwRIMitiaratieX aNMaliptia (8m
alternative protocol, sucralose is admnistered al on&%wi th glucose. The

li gand may @) atisishpea hapepriqrio ehesosepspin decapiopbeanf il vBect to a fixed dose

of thescogambe) 2616l abliétee @Vl 68 cHRlubdon bORGRAveEX ML AP Esre
Al ternatively, the experimental protocol above is performed with obese

human subjéddgvgnat baselingel YAP. Wune A& misjuss pestardllatng iRdedd samplshereol s
(heal t hy Qlel@:%dgﬁpc{(lf%@ﬁcﬁ?tube%’%gtﬁﬁgﬁlgrsﬁn&g?& Qd&gt_ahé)o nﬂg&ﬁa&?@ﬁlﬂbﬁo@éﬁ&e”ﬁ are

modi fi ed based ¢ nown st andar ssay conditio Sampl es are coll ected
and hor nomecsarsataygs apérdaniesae deredetse?’ibewil agseyad. Blood samples are assayed for

the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,

30 Oxyntomodulin, Peptide YY, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic

rats. Metabolites and other analyte concentrations, including glucose, free fatty acids,
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25 Exanple 19 Exanple 19b: Upper G adm nistration of three chenbsensory
receptor |igands (Sweet, Uram, and Fat) in diabetic human subjects.

30[ 00459]wDi2atiet3Bsohuman subj ects can be assessed for tireTafSRoloas3zsof
therapies for the treatnment of diabetes. Three chenbsensory receptor

| i gands (Sweet, umam, and fat) can be assayed for the treatnent of

di abetes as detailed in the exanple bel ow. [00460] Di abetic and nondi abetic
human subj ects are selected for adm nistration of the chenbsensory receptor
| i gands su&gglgéeﬁae maﬁb@as&%t%dm%gﬁ@gm Ropfle LRl Rakgant of

di abet es ect$ are grouped accordi e, and increasing dosages
(sucral osé&ircal g@@m@m@tlonsp@@tlwgrmofN/eelqaanqubP 10GBR-2, GIDO ny/ . kg; fatty
acid enul I d 4 / mn over
ranges of %%%ﬂgré@du%n lieg @H{? b?k }F)‘ dod {) i]]?i %%%bé%&elfr%rg%%%s?ger% %Cg%dg:%t or |igands
are insti liheeghsé.nt o the subj ects via specialized tubing (e.g., Ryle's tube)

i nserted | th u a. The duced
nasogagtrl P}ly Ex fﬁ) mggrtnotwé3 vglr%ge%osensory ref%’? r?illgandrsl’tlo (ghe final

| ocati on. n[e&libéﬁﬂe]d, z@paalmmatequd,wﬂ qamghatelyietaﬁelpé imas %ﬁeﬂméﬁﬁ‘lﬁ)rd)th@tollaboﬂenhi bited
i n designated ups Qor. all, of t test. subje to vent -degradation
of the {atgErerBRibRRaTBY R askERboie P gt tEabnk il ehiE 1887 o
acconpl i shigghd¢indy ©oadéiiistirat ih alcr@Bin@tlossh v kdspéck ® o £1:QQ dow iy @ghgke at | east
one hour prior _to chenosensory receptor ligand instillation. [00462] Bl ood
sanpl es arnéeta% 1lﬁe€8€?§‘86¥1‘?rs%asel ine, at 15 mnute intervals for the first

hour p@st {00392] | Eal aniicandeditidf, teRuipc@inicRtaCprolcsl abOVe ihperfsrmed ith
post-instillation. Blood sanples 15are collected in collection tubes

cont ai ni ngndélﬁtahﬁe}dardé%lek%weé Ofeseppty prskapplicalei aoneds eeplehygats)- sj gna P8340 -
1/100 dil lptafaﬁfatemﬂnq@ta ﬁh‘é‘ oeaslitpeyslt&&asra@e &Jﬁ@a bdsA & mkmcgeagaeatags%w on) and

preservatives, and sanples are stored C until assayed ood sanpl es
are assay&endigmsy ﬁenmipeeeﬁ@}ecfeﬂ am%ﬁwswﬁ a@réam@d)aﬁ desaiibesh abergul at i on,
including CCK, AP, GP-1, Oxyntonodulin, Peptide YY, Insulin, d ucagon,

C- peptide, Girelin, and GLP-2. Assays 20 for the hornones are perforned

usi ng st addampled?] SA net hodol ogi es. Results are anal yzed for efficacy of
chenosensory receptor ligand admnistration for the treatnment of diabetic
humans. Met abolites and ot her anal yte concentrations, including glucose,
free fatt y¥xaepldgathomgt € aimidesationall ¢ou thenpotrasyi reeeptos bghinds(Sweagnesi um
phosphate are s essed, Circulating concentrations of at |east one of
t he rreasure %t dﬁ%)} %@bglcrﬁé oxynt onmodul i n, Peptide YY, CCK, glucagon
and i nsul i[e039&ni Numadeyeswbes}expﬁtioeebtécbdwm“ eds@delf 60463] thExaspment 19b:

Alternativ cept or ands, i zed, are
o Dt ePEpieh Ty T ARRT Rt atstt s T Ehet RSNt P AEAI ROEheat - above.
For hex?anMS(ﬁ rfatﬂﬁhdadn}l@} mgabueayugqbagetreatﬁuﬁroagesaeg (ncadsadrifidaey edr al on%
wi th glucose, The 30ligan e adm ni.stered in. ipcre ses wt

r espect témﬁIefo“S’éB%FeBS&@g e&%@%”&f‘é@?@?&“ﬁ%‘i Bt ?t?-gl H’& %ﬁ‘éﬂ%&c‘j 8“0 [ 00464]
Exanpl e 19&{mgﬁkl@l’d@ﬁﬂédﬁﬁhﬁ@,exhllﬂgle%]]@&rI ment al protocol above is performed
wi th obese human _subj ects or overweig hupman subj ects and appli cabl e

control s (958t nDiakefirants 2t anp dbistay ratsrsslﬁ%%@é ﬁ%lmaﬁrra%l qf Sherhemeysaiary v

systems an&cpBeiiddn8kubARRE MKW cRitARAANMK @S BRAY 260RAULIANRd Sanpl es are
col l ected and hornone assays %erfor med as descri bed above. Exanple 20 5
Quinine for the treatment of diabetes. Animals are grouped according to dosage, and

increasing dosages (sucralose range of 0.01 -100 mg/kg; MSG range of 0.01 — 100 mg/kg;

fatty acid emulsion (e.g., Intralipid®) of 10% solution at 0.5-10 ml/min over ranges of 10

sec. —to 5 min; Quinine range of 0.01 — 100 mg/kg) are utilized. Chemosensory receptor
30  ligands are instilled into the animals via silastic tubing inserted midway up the descending

colon through the rectum of the lightly anesthetized animals.

[00395] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups

or all of the test animals to prevent degradation of the target hormones by endogenous
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Exanpl e 20a: Lower G adm nistration of three chenbsensory receptor |igands
(Sweet, Umam, and Fat) in diabetic human subjects. [ 00465] Diabetic
human subWvecbsl/arsobe assessed for the efficacy of therapras2éionsizie
treatment of diabetes. Three chenbsensory receptor |igands (Sweet, umam,
and fat) can be l1l0Oassayed for the treatnent of diabetes as detailed in the
exanpl e bel ow. [00466] Di abetic and nondi abeti c human subjects are sel ected
for adm nistration of the chenosensory receptor |igands sucral ose, M5SG and
fatty aci %eﬁtmdée%' BRp oL nlﬁlﬁﬁor{ K6k 'ﬂghegfwacyo ﬁﬁrﬁ§trat1§h’9f s‘?t%él?ptﬁ"lr(?() gr ouped
according to dosage, and increasi ng dosages (sucral ose range of 0.01 -100
my/ kg; MB@gkmgelewt o lpur prlqrm@clmglos«goryfr@qeptyr bgand istildtonon (e. g.

15Intrali 6639%5 Ofalo%g%n@iés%é et O Rarhd a%éf;?tﬂe g%mrﬁ{a%a f@{ ri’so sec. - to
5 mn.) a e u enosensory recep or T'igands afe instilied into the
subj ects \Wl&dmagb@elmeclft a6, 0gnil h3@mimitks podwesyillagpnt Bdoddesmplasiamg col on

t hr oug the tum subj ect tionally, Dipeptidyl
Pept i dgse ? l%ftlonqebes ccr)rqalfnn s{aﬁgaai (S:OCE(’qu 0%(:]68%36% lsn,ﬂ%bt?% és‘tmp, of the
test ani I’r@keSert/ﬂnV[as euémmdagradatd on2$fC the aisayageBlchxdrsampIeSarbyssemddglenous
20pept i dases i nhi bi IS acco llshdw - ini stration of

i Pagi i pr T st g e e RuBt B dor e SR ST Seneor v
recept or loxgaehotis Péptiat iyon Inshid458dagB, 0ostpsdnOihesinpdnd GI-2.eatsagh at
baseline, .at, 15 minute infervals for the first_h ost-instillation, and
at 30 mi ndtidhs PRIBPYes A e %flﬂsglg?ta&d%&ﬁ%@ﬁhloﬁ?%l% %"@f 58t aéléﬁ’ﬁ?des are
col | ecfoed f@ﬂbfﬁ&b} 8CdhkMADsch it fecGAGH IR MtBnifkAADA TS thoGkiad: Sf @hbdpic ot ease
inhibitors (e 25Si gma P8340 - 1/100 dilution and valine pyrrolidine
--100 p. M#t- nMPtab@H%Seaﬁ PRET ilyteasracyiaisyigelrding sluepsppfesdatlyiaidst ored at - 25

C until a%@y&ﬁdes%ﬂﬁ%sﬁﬁ%ﬁﬁ ﬁ)ﬂﬁn@%@ﬂ&ﬂlﬁ %G‘bﬂaﬁe FAF@a‘-Ié%fH%?es&ﬁ hor nones
related to Tnsulin regulation, including P-1, Oxyntonodulin,

Pepti de Y¥ircpiageg @%Cen@mgéﬁlea@t gt ﬂ@énea@di?daGLﬁl GhB-2GE. 2. Assays for
the hor m)%?f«t%@ umﬁrﬁe@{lﬁ@?'w Cﬁg agﬁﬁé{dqnﬁhth?g%nﬁ%&%% é%géc?éi roResul ts are
anal yzed 30t or e(%flc of ' chenbs e ory receptor |igan mnistration for
t he triéat nomtasof di abetl ¢ humans. Metabolites and ot her anal yte

cal of um pORETL, EREIHEI RS ARLUERRS, R Bhioh BB SHEC coen

Circul ati mt@ptaé)ohmdmre admipieraf wigt a ¢0gaae m@mboloé irt the expeeiswntelbr@odd! ahovelL P- 2,

A P, oxyn ucagon nd i suI I.hogeni ¢ i ndex are
expect ed 8 TitEplsy 8t TRt e et PR AP R AR ioeencory
recept or liggalkdsy bk hdmdistanel iabhalrdaziag dosas eithdypaic st fixexd dmsetdftlaa wognat e
metabolite in xperimental protocol above. 5 For exanple in an

al t er it | \?éetaﬁlohtte%‘gf’lce%ﬂ%ar al ose is administered along with glucose. The

| i gand nayomspdmam;ﬁé Brcedltbrativiey, &ﬁ%k}b@m@ﬁﬁlﬁﬁro’t@cblhbbﬁslpQ@r’forfn@d aithi xed dose

of the co te rretabllte an ice ve
Al ternati “?Wﬁﬁ@a@ﬁ%i ggl\éesﬁrr%}ﬁ Wﬁﬂppa%g&ecop Olgé’iﬂ? Yrtd W|th obese

human subjpegib@te®y u VB ghésuta s eikDInBEifisd B aPRldwiakin@arg @ithy Ol S
(heal t hy human 10subj ects). Paraneters unique to the obesi ty systens are

modi fi ed Ba%défepnénswﬂle}wrgﬁ%etaﬂ andsmoneasiays perdriged sdpsrted Bhecol | ect ed
and hogisnmone assays perforned as descri bed above. Exanple 21 15 Exanpl e
2la: Upper @ administration of three chenosensory receptor |igands (Sweet,
Uram , andxBmpleskd) i n dj abetic human subjects. [00471] Diabetic human

subj ects can be assessed for the efficacy of therapies for the treatnent of
di abetes. Three chenosensory receptor |igands (Sweet, umam , and bitter)
can be asdgagepiefl dr: Uiper G asminmstntionfof 8y adhemesensmy treepipl legdnds(Swhed, exanpl e

bel ow. 20[[91%,1]121} t%ﬁ&eﬁmdc&?en&'m qndi.ahetic human subjects are sel ected for
admi ni stration of enosensory receptor |igands sucral ose, MSG and

Qui ni @ fd>0039h]e Noweaoneestabbfhed pabatcesed Gelisiie cit m0&elee)g$td‘u}1bdasacssmerdi ng to

dosage, gtherapw & Ithnegcrea%lse%g & d12£be’fé(s?r 1lve0 %heemosgrgory receptor llgands (Sweet,

MSG, fat, bitter, and Bile acid) can be assayed for the treatment of diabetes (increased
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100 ng/ kg; MSG range of 0.01 - 100 ng/.kg; Quinine range of 0.01 - 100

ng/ kg) are utilized. Chenpbsensory receptor ligands are instilled into the
subj ect s wpaospsisal i zed tubing 25(e.g., Ryle's tube) i mreESea0iop3267t he
duodenunt j ejunal area. The tubes are introduced nasogastrically and al |l owed
to advance by peristalsis into the final l|ocation. [00473] Optionally,

Di peptidyl Peptidase IV (DPP 1V) is inhibited in designated groups, or all,
of the test subjects to prevent degradation of the target hornones by
endogenousRen! bdASES. RRR ol BRRE QR Sy RAGARHANSH, ¥h f

co- adnlnlstragfon ofggfta(m&l??n §§0 I%B’ ?%uﬁﬁect © Iaastl%ne hour prior
to chenns@ﬁ@@wbﬂ#@dwpcUmﬂmd@aﬁdﬁw» unﬂmaammﬁeb@o®474] Bl ood sanples are

col I ect ed [ﬁ40?fsﬁlab&?c af’é‘tan%gv&&r%% Grels Siéaff%}rﬁd %[str%ﬁb% off'ﬂgesl faﬁ' ur

post-insti m nut e |n erva ours Z-

post - i nst ishdrabseoMonBlodmch Fetaphie SMaGe, fattl dcat¢radsiom Quadiheatli on t ubes

cont ai nda coc I e. 1.-nhi bi I gma P8340 -
1/ 100 §I|u |%he%ﬂﬁﬁ¥§ﬁfﬁéeg§$ﬁ%ﬂ“ﬁ“ﬁ%ﬂin%ﬁﬂF{ Nb?nnﬂ A% nc%%tratlon) and
pr eser vat IaV@$d1n@.l@dioS@EpinéSncm‘aemg tiovagd (Autcral@b rdigeinf 0.01 98 apdd;; MBwod sanpl es
are assayed fo of .hornpnes r t ed sulinre ion

i ncl udi ng "BEK° &ébg 1@_ %‘El%%alalloflze-gﬁgﬁ?lfpd%éw 10 ’.HUIO?I % Eéagon,

C- pept i de miGHih@ldrianganelr 1@.590 2.5 s QYimink rine of 0.61 hoomrmgmsg ane ﬁﬁgefzﬁr med

usi ng standard ELIl SA netg ol ogi es. Resul are nal zed for efficacy of
chennsensg'ih?¥@t wron @2 E&Hﬂ/ ﬁ?%f?ﬁ?P%ﬁ“?&r %aﬁﬁﬁﬁt of diabetic
humansyy MetheRedehiRp readiflordichfds aadiakiiied 1&@%Qﬁﬁﬂa@st\h@§1&sud t0BinY eHsergedghtycose,
free fatty aci ds, trlglycerldes cal cium potassium_ sodium magnesi um

phosphat e hesfugdepuaigheouglaths meuthepf the lighthmyertbsicehitimtlions of at | east one of
the neasur MOQ—POﬂblong-}f TApeptifl: Peﬂ@da@éﬁﬂ{m lid 1ﬂh1b1?&ﬂh'dg§gn\ﬁ%d g%s gl ucagon

and |nsuI|no eni c index are expected to increase. [0 Exanpl e 21b:

Al t er nat i Wepis of thedese prarpls éh@é‘fe}’lt d@&@ﬁtlmoflth@me%hormpnqa@v eﬂ@ngawm zed, are
admi ni st eregh did NP GOGHA R LAkl ulgﬁadwacto%m%aaﬁlbﬁrsggt‘agh&mwcol above.
For exarrple in an alternative protg sucral ose is admnistered al ong
with glsuc oxeks) Thigast g lgmplrlqraqdw@loa@mmr@teetpehlgand ijstidatwasi ng doses with
respect t X f [ 00476]
Eeanpl ¢ 272003 {BRARRGIR ol A cBOONLERNALS bt QB HeSEIBLER. L 0 e

wi t h obesevithdrasm asbdsplaret 55,869, @vaadwé@ gll'rttutdamnanns@llmwctﬁoﬁrsdmabphnecabI e
controls (hegalt ubje a un to,the obesity systens
are nodi fl(ceaect)asefjoq SRR nt%vSrSiC% am%}“%rg %gosc%ﬁ%% (fﬁflag%lsnhlb 8% (Zs are

col |l ected paaadvditozremn@samﬂaw patd ar-02dC agil desywli Bdebdabaples arExanpdddo? 2
Exanpl e 22a: Lower tration of .three che y.leceptor |igands
(Saoat SaIeE g fomRAr i b BB R AT TER LR TGRS, Of aver ¢
human SUbj(ﬁ?h?nﬁ)glﬂllbﬁelﬁﬁisQ’SSMEﬁIQGIﬁd@@OI@ﬁ}bG@&@@{ thelihh&lrdalgiIES Agnyd he

treat nent o abet es ee chenosens eceptor |.igan Sweet, umam ,
and bi tt ef§" RGPPTBENS SERF rf’f“iﬁrusf%étaflﬁaégﬁ 3‘? g‘f ‘i‘é(a fyFi‘é’d in the

exanpl e b%Icz:\ﬁﬁca[:@Q%%o@labﬂdc@ptamgaﬁwmﬁ@@moﬁ fauﬂa@eaaﬁait etdisbetice sel ected
for adm nistration of the 30chenosensory rece@tor gands, sucral ose, MG

and Qui ni rds: fMPtaP‘i’léeStalnéafhﬁ’éﬁalyéqCO&F%?H%’E%@ ingdyy p%&lﬂlgossﬁrféeeé?t%ywﬁ@a accor di ng

to dosﬁge:tr1%?&r1h&%a@@§ﬂ1%té§§l§ﬁ9§oﬂuﬁ1§%‘gﬁés%@ pﬁ@sggﬁe afe Qsooa%seSseaoo g/ kg; MSG
range of O kg; Quinine range of

; /[ kg) are
utilized. C@‘i@ﬂ@%@@*@%%@ﬁt“d?aﬂ ongaph s magagurphgEP1l) @Hpﬂng& t he subjects via
nasogast r i, i ihb RGni PRI ¢ @Eﬁ"‘%ﬁca f’n&rﬂﬁngﬁﬁﬁ Hﬁ'ﬂ&x%&' é%gecttéhrtQUQh t he

rectum of the human’ subj ects t1ona D pept1 Pepti dase 1V
(DPP 1V) iigerdapdi bited in designated groups, or aII of the test subjects to

prevent degi@sat EOR, 2 1 HPR it ALREy, BRIHORGENLYy I%%?& FIIRKR, if not

30  metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
ligands may be administered in increasing doses with respect to a fixed dose of the cognate

metabolite and vice versa.
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S5peptidases. DPP IV inhibition is acconplished via co-adm nistration of
sitagliptin (100 ny/subject) at |east one hour prior to chenbsensory
recept or wogandi3srsstill ation. [00480] Bl ood sanpl es ar ePcolusecioss2at
baseline, at 15 mnute intervals for the first hour post-instillation, and
at 30 mnute intervals for hours 2-4 post-instillation. Blood sanples are
collected in collection tubes containing standard cocktails of protease
inhibitors (e.g., 10Sigma P8340 - 1/100 dilution and yaline pyrrolidine
--100 !LI I [ stored
w25 C L R AN RN RS RIoKR! Rl A0 RN ESARAE o

hor nones nlustredandard istulniyecd Oescarts e anph@lblrcnon@oleth«ialﬂﬁl rPtS) GLP-1

Oxynt onod ,

XU O B A5, N pol W L HEAREI o AP a7

met hodol ogbeBtionRe Sarhplss ae eolkp@il yirEltbribbhicssayh perfamyd af destrédrd slmrvsory recept or
| i gand _,admi ni stration for the treatnent of diabetic humans. Metabolites and
ot her anal yte concentrations, including glucose, free fatty acids,
triglyceriEdemplechl ci um potassi um sodi um magnesi um phosphate, are al so
assessed. Circulating concentrations of at |east one of the neasured GP-1
GP-2, G P, oxyntonodulin, Peptide YY, CCK glucagon and insulinogenic

i ndex ar e FrRupglet e Ho@ve?@[ ﬁkﬁﬁlﬁﬁ&ﬁlon[o@ﬁlél@dﬂenﬁx&@@fbfeeczﬁtbr lightierseatd vel y, the
chenosensory r.ecept.or ands t. metabolized, are admnistered with a
cognat e netBARYl ]f*ltéBlft?f't‘ %%?)ilﬂﬂ‘r‘?ge&fc ot ocol above. For exanple in an

al t er n@t i y@04050t RGRkrouSeiebaiRE end Socdfldl Mhtktie FchoatloBgstiblthe Shékc@sR. The
| i gand may be adm ni stered in_increasing doses with respect to a fixed dose

of the coghdrersisthaerinegt %ﬁﬂiat\‘ﬂeéeFW%FWOSfIGGWSE‘]ePERB%% et
Al ternati Wedey, fat Baaeleérpﬁmera%m) @Am R RLQEPor ARANGmIcH &%Jb@feyegcrwsw obese
human subj ect’s or overwei ght "human subj ects and applicabl e control s
(heal t hy HKffieasy @igbjiagle shemogsaiyaecspior hgﬁnéméyne&wtwf%%ﬁown $ystens are
modi {1 ed RS QNHRAN HadeudyRRIRA:CONANE baBs; Sampl es are col| ect ed
and hornone assays perforned as describ ove. 30 Exanple 23 Exanpl e
23a: Upped00@06ladhisheétetpiaehdWigdr roth pseclettedrivs edmiosyratiacd hehempsgayeds  ( Sweet
Fat, and i MR uman
subj ect s Egctﬁlgtgmgégsess% ¥ ﬁor{&ﬁe e %#ﬁgdé%%@?s@h Q[géléggls% B Sfbgt(lt%hlﬁltn? eat nent of
di abet es. afﬁhf}b@lodmms)@nsmdyCID@):bpth@rtrehtngatrrcfsha(om%mmhlatare @oupebi tter) can
be 5assayed f %oha% t%ea%t menéaL 191f dds'aabﬁg es Oag%rdet aféﬁfj 108 t](e‘ | e bel ow.
[ 00484] Dlael‘% FETondi"aDet e “htan are selecgé’ or
adm ni st r a:tngenfmt)l pheo mlgfklgpﬁeynscad ymuleioe . g)fInlrhlgﬁdt@ﬁofSO%ﬁthEatGaﬂ@y aci d
enul si t he treatpent of di are rouped
Seeor ding 0 AEHGeNEs 019 it eadn Roduausgue® pEDRE ol ey EEREGRC siheg 01 - ho0
mg/ kg; fatit3o molobsofish st DMO (@/nfin ovek BEdngk bPioR}. nﬁfmiho)%rs@dﬂ%don at 0.5-10
10m / m n qyer es of raneof 01 - 100
my/ kg) ar & ?P?@%Ogﬁrec%ﬁﬁ%rﬁ%%‘ﬁ%?‘?sq@éé‘ﬁ?&ﬁaPi Vd%SI %&%?HS%‘& into the
subj ect s vmawzs}plqcﬂhahész@ﬂuigwbloﬁghr6@gtghe re&dhﬁbf&hél&gﬁaﬁ} aﬁd@ﬁl@ﬁieadmmuso t he
duodenunt | ewn}gl Par ea, bes are introduced nasocg]gstrl cally and al | owed
e

to advancd? P’é‘lnélliéll%lp"rpﬁf‘ﬂ Repadass NS(DRTOYALY Bhibitgdon Agsgnatsdiermal | y,

D peptisdy lor Bept thel@s@unlnald ORRvbMdebRddRA 0P ik @ gdt RohbORps R SoRUPS, 1507
all, of the test subjects to prevent degradation of the target hor nones by

endogenou$cpiiates dREBSY ipyiptionys aptenipiishied via cg-adeénivstips plewdtaghingin (10
co- adni ni $tgahi, @as%nesliohﬁgmr% i S ﬁfﬁlb n%h}llalt%ﬁ“ one hour pri or

to chermsensory receptor Tigand 1 nsti tion Bl ood sanples are
col l ected [@40&]asglopéueamm@s ar&eaticeted aicamalation of thotailtviw, ridssmpladane

post - i nst i\xHhﬁP LAt bRRGheat s, 30, WAl So iR ?étﬁ 9t A0 Wi Godadip]

post-i nsti Tati on. %PI od 8a ({@a é are CSX) cltlse1 ‘N collectTon tubes

cont ai i ngokdcted dacdleciomidlzs Icsnt@lfnng sehéad eocktlls bi teptidas¢ mhipitors and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,

Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
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Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 [tM final
concentration) and preservatives, and sanples are stored at -25 C until
assayed. Bbaod/sarspl es are assayed for the presence of rorTruse@s/osebated to
insulin regulation, including CCK, AP, GP-1, Oxyntonodulin, Peptide YY,

I nsulin, ducagon, C-peptide, Girelin, and G.P-2. Assays 25 for the

hor nones are perfornmed using standard ELI SA net hodol ogi es. Results are
anal yzed for efficacy of chenpbsensory receptor ligand adm nistration for
the treat 'f&r{fle ﬁ)c](rmgh?'%ll%?é ﬂe?foﬂﬁm sMﬁHaﬁ'@ghﬁﬁﬁleﬁB%IQQQerRe@tP@'aYet fnal zed
concentrations, I ncluding ucos§ free fatty acids; tri cerid

cal ci um potciiscsruiog chsmdseumry mgm@rshgam adshinisipindor thy @eaan@é 0&@3@;@9 ed

Crcul ati c 1, G.P-2,

G P30 o S el B Rl e AR Al BRI (ST oS
are expecn@@wmudwnaﬂam@ﬂxmﬁaﬁmaiﬁuﬁxawgh%umﬁbhmﬁmmemnaﬂumekyﬁﬂthe
O e S b0 B RS S VL PR P st ered i h e
alternati \oeyrpomdadmgj Pepsdn:YIﬁl O6E, glsca@dmmi istudinegtnilindeg avd dxpeagdducose. The
ligand may be adm nistered in increasing doses with respect to a fixed dose
of the codlfai®® met abolite and vice versa. [00488] Exanpl e 23c:

Al ternatiyed499] t Bemexpem: Kisinadveps, te@aahosaowerctptdeichak iegotwi th 5 obese
human subj ects. .or overmel ht human subj ects.and. appli.cabl e controls

(heal t hy Hh%‘*&b‘}r%&‘ﬂf%‘)ms ﬁjeat eyegatg Fﬁelfiﬂ%l“? § PhexnspRsTipiPrapet ahvear e

nmodi figd asednpr 1Kﬁ@%ﬂﬂerﬁdtﬁ@ﬁ@ﬁdioﬁ%@dlos@m&m@teﬁd aﬁagrwltﬁsglu'ab@ qak! ected

and hornone assays perforned as descri bed above. |l e 24 10 Exanpl e 24a:
Lower G é.lamdﬁmaf/rba@ﬂlawwéﬁreduﬁrl@éeaélﬁé%%wstbf%?p%w@ﬁ dpse{tfccopifeet , Fat
and Bi tterlﬁetdb@hglaggpekégergwrran subj ect s. [00489] Di abetic human subjects
can be assessed for the efficacy of therapies for the treatnent of

di abet es. (G418 Eh@ﬁ%%éﬁséﬁ?nﬂé@bbﬂ@ﬁxmﬁﬁﬁﬁ@%mpgméé$owﬂépmﬂﬁﬁ@dWﬁhter) can
be 15assayeflPliaddiQ bit@ALYRIOLEL rdl ARELSRcAR IREAL -Gy Tl e exanpl e

bel ow. [00496E9Efabet|% ahﬁEnong%ébetlc %an sub ?eéts 3}3 Eelected for

admi ni it r &ejaoetest unidve t¢ he wbesen sutamsraecmpdibed basgherdknosistaatlad essa¥ at ty aci d
enul si on, i re grouped
acoor di g P Shifel B chistieh LRAISFRDe BlaiC pEREHETs: GUAIEELSNE' S 81 R0
ng/ kg; fatty aC|d enuI5|on (e.g., IntrallpldO) of 10% solution at 0.5-10 20
m/mn ov ra of 10 sec. - to 5 mn.; Quinine range of 0.01 - 100

ng/ kQ) argiug$gg§id Chenobsensory receptor ligands are instilled into the
subj ects via nasogastric tubing inserted mdway up the descendi ng col on

th h t 1 f t ; bj 1 04 1 tid
bont | e Hgheppin et AP dHTRR R oF i Bembiansahios i Eanp i Pt oY

t est subj@mﬁﬁnmmmﬁﬁevent degradation of the target hornDnes by endogenous
25pepti da V |nh|b|t|on i s acco ed via adm nj stration of
sitaglipt ﬁﬁ"‘(llbo FUAimeB sybigHs qaa e pss HE“%H’P Ey ‘iaE%O t er%m"érﬁﬂ“s‘i!ﬁsory
receptor liegafeft dfiisbbied. 3k kidple ch&%&%]ory%wfpd)rﬁgmal(eg , A&t @h besdkadat

baseline, at 15 mnute intervals_faqor the first hour post-instillation, and
at 30 ni nderahs Higaspens pEdipbgies s dotailed im the S¥4mpIRBEIPYY at i on. Bl ood sanpl es are
col I ecised [pou18P0! DRGE AN ntaHRESGONE &I AGoSdddIR AT Mok OFHE Bhdnfos@fsoRr Ot ease
inhibitors (e.g 30Si gnma P8340 - 1/100 dilution and valine pyrrolidine
--100 Iit wﬁptﬁallgaeé (e ntuetosorfyr thaHegimef of ¢iabgtese NongligheSahpnansubieds st or ed
at -25 C I of
e b S e S R

Oxynt onoddi¢-&-ntangeeqsiO. Qielwng&gbm valized Gb@ng@nnsoa eegptar dgandchreanstiied and
GLP-2. As - dard ELI SA
nethodolo;hiﬁégwskgECt Qﬁ g%ﬂ%@g f@%§é$§%h§ EBgMH§*£ inf @%Dsensory receptor
i ganoBOadrﬁuoﬂestlmadzju@ﬂlarbmrTlndmbetsraeeeinmmedﬁawgaatbeallycanﬂahwm’sl to Mbtaatxdbyi t es and

ot her anal e con? % at|0n§ i ncluding glucose, free fatty acids,
st a151s o t & final locta on
trlglycerl um potassium sodi um magnesi um phosphate, are al so

assessed. [tﬂIallB]c uDafhonagy dhmmdyer&pndmesI\O(DIalt ') ésiahibaakin désigrhedrspapsr ed

Choul ] nog@hflk of s A PRC TR ety euh et Sl oreet S B AR S

Al ternatively, the chenosensory receptor ligands, if not netabolized, are
adm nistered with a cognate netabolite in the experinental protocol above.
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10 For exanple in an alternative protocol, sucralose is adm nistered al ong
with glucose. The ligand may be adm nistered in increasing doses with
respect twoaoftiirsemodose of the cognate netabolite and viPCE/Us019a532F00494]
Exanpl e 24c: Alternatively, the experinental protocol above is perforned
w th obese human subjects or overwei ght human subjects and applicable
controls (healthy human 15subjects). Paraneters unique to the obesity
systens are nodified based on known standard assay conditions. Sanples are
col | ect ed @ﬁﬂia&?rﬁ‘i*ﬁ?v%ﬁﬁlﬁ}{&l @%Eé‘o g%&%ﬁﬁﬁ@%ﬁ@@éﬁ% li rdtzﬁﬂ%mﬁrﬁ 25 20
Exanpl e 2Ba: Upper adm ni stratio four chenosensor ceptor |igands
(Sweet, NMB@jedtpt ] leastml.ie Bpurtpeip) t0|Cherd®sam@m @cmmgarghbqtéletl@l [00495] Di abetic
hunman subj he
froat mont 15713 SRS ARATISERELEL wedfl ok SRR LTS FRAMRb RS
and bi tt eppstasstillix@nassicy 80 nfiorte intvevals feah amer2- 4cpf.>stdmsabatoas Bhsddetplies ed i n t he
g)e(f‘ggi g dbfglge(r)cvgllgs%éc{mc l?ecilonD{uges coPﬁln?‘n%ﬂstaRng%rglﬁg%?al Gt %ro ef'lse in 1Ito)ilt0rs &f %3‘£rea| ose,
MBG, f att Wigned R3¢0l 8 0@dilut@ndnddline pgrcﬁlmlnnet hle)OtpMﬁha‘reaicemfandnpdmdt es.

Subj ects a r.ou cordin osa incr.easi n dosa sucr al ose
CaeCor roavh D G A S G V. HG SRR ARt §

enul si on (ﬂ&lges,endeermaﬂmombﬁl@)atddfto efasrefwitioaninaludidg ©CKQ GIP /Gimiover ranges
of 10 sec. - to mn.;.3 inine range of 0.01 - 100 re utilized.
Chermsens&’ynﬁogl@glg}fno}’entsdggggnsa@% ({lvﬁﬁg?f} %é‘%?pfl%t %@gé%’g ‘2

speci ali zegt thairmgnds@rdperfoliid Bustglsti@drd IENSIA h@ﬂioudlbgest h@sﬂté(amulﬂzédel unal
area. The tubes are introduced nasogastrically and allowed to advance by

peri st al sif¢ sfiigagy phdempseasory seatedigang @@ngrﬂrat@ﬁtf@rdheawrwnerm%@ﬁwlay|

Pept i dase p|,¥aksPRetdbblitek 8nd &Hérl%hﬁlﬁfé cbfteA@fiod N &l Ry %&&% fRE fadtl lacia@f the
test subjects to prevent degradation of the target rmones by endogenous
pept i das eérlglmpd%\/cqlqdmmomsamms WdaEs srgnessie ahespbate ¢remdid afstclat i on of
sitagli pt ichclhf AREHHBEGRE oAlasl GRS 1RBRIBU] GBPIIOGLPO, EffeMDSENsOrY
receptor ligandinstillation. 98] Bl ood sanples are cdll ected at

basel i Ae, oayntaBodulingRoptiflny ¥y O@nglﬂ@lgomml lflswhgogeh@undep@@twpqu tbl ati on, and
at 30 mnyte intervals for hours 2-4 post-instillation. Blood sanples are
collected 1n collection tubes contai ning standard cocktails of protease

i nhi bi t or §004d5)g. TheSixgemm&88peotecol s PoGormtic fivri for chermbswwlormecqp;urﬂlgdmddl ne --100
IithinaI co tlo V, ves e.stored at -25
Cunti | " aduss BE Rl BR e AP LIRS P P AR QeI CEREHEL Pones
rel ated tdngarmsuahd respeetiud duk¢ mngeslal’mdstdllld’W@ CCK, G P, GP-1, Oxyntonodulin,

Pepti d I g eptide, Girelin, and G.P-2. Assays for
the h rTDYI% ¢l é’ifé%’l‘?sgr{#ég EQ? gt andard ELI SA met hodol ogi es. Results are
anal yzed f[ﬂU41E]ffM(S€{;9 00t lob(ﬁ{ga@gensory receptor ligand adm nistration for
e VIt T e

cal cium pghassi um sodium magnesi um phosphate, are al so assessed.
Circul ati nmoncentratl ons of at |east one of the neasured GLP-1, G.P-2,
G P, oxynt®Hddlul Ruininee B0l g Y meeck, gl ucagon and i nsul i nogeni ¢ index are

expectgd t[awzmcr €R&BdedxDAHA heilr@PP): €-503NV o AoheibR 8t 1-YEhYmid Hier £ hgposensory

recept or ands, if not 20netabolized, are admnistered with a cognate
met abol i t@f Q\chhe5é§k1]ber| ment al prot ocol above. For exanple in an

al ter nat i Y@48§ Ot R/l %Ck?tle&%e!ﬁ (RAAE RS gﬁs%bﬁl%c&kd? gaﬁ’& {0l ucose. The

li gand nmay be adm ni'stered In increasing doseés with respect to a fixed dose
of the cogrdabelizedt iabdminiséereinditlva eagngte metabolito 0500 pxExmeptakpro®ecl above.

Al ternati \f*%l é(xamtppiqn & Ql‘?crrflﬂf\a/@ bI%ItOCBf, 9&092895'6 i@MﬁsJe&d Q%lhrg Witﬁ%ﬂlcg\get I:l”he

30 ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.
[00422] Example 15¢: Alternatively, the experimental protocol above is performed with

obese human subjects or overweight human subjects and applicable controls (healthy human
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25 obese human subj ects or overwei ght human subjects and applicable
controls (healthy human subjects). Paraneters unique to the obesity systens
ar e nodi fweadohaisesoon known st andard assay conditions. BamulSesioasys?

col |l ected and hornone assays perfornmed as descri bed above. Exanple 26 30
Exanpl e 26a: Lower G adm nistration of four chenosensory receptor |igands
(Sweet, MSG Fat, and Bitter) in diabetic human subjects. [00501] Diabetic
human subj ects can be assessed for the efficacy of therapies for the
treatment g )a JeistS neg G fat,
and bi tter ?:éggn E%Ialglgtserg uggﬁl? gopﬁt he ﬁ%ﬁ%ﬁg%&qgéﬁﬁ?daﬂgg%g%%gé det gciialr%ﬁ in the
exanpl e b@$8@y\por{d0®5®2$anml@sme¢ ¢adleetpdianddwthellsesiays prrfoamedassicenibed ahoge.sel ect ed
for adm nistration of the 5chenbsensory receptor |igand sucral ose, MG
fatty acid enmulsion, and Quinine for the treatnment of diabetes. Subjects
are groupddampiokédi ng to dosage, and increasing dosages (sucral ose range of
0.01 -100 ng/ kg; MSG range of 0.01 - 100 ngy/kg; fatty acid enmulsion (e.g.,
Intralirpi d0) of 10% solution at 0.5-10 m/m n over ranges of 10 sec. - to 5
mn.; Qi rﬂxm&pl@ dnge ovfer G &dministdnrof bkgohe moeensdry kdczi@or ligghe miardor y
receptor %ng% ar e 10instilled into the subjects via nasogastric tubing

i nserted 15"t he descending col on through the rectum of the hunman
subj ect s. [0m5p3])1a&lldlﬁlﬂ&h|sngeda Papt adydsePRpticddfacy M thddRes W) the s | nhi bi t ed
i n designated ﬁro#@%, or all, of the test sug jects to ‘% event de radati on
of the tal§EMeRuHHRess: S‘éﬂﬁ&ﬁ%ﬁﬁ@ﬁ&ﬁ‘fqp@é gd (BEPSYP AR PHASTE H is
acconploi sm@dhé/tr@uﬁ@n@ﬂmme%tag akthina 1ﬁ)fhe%k£rﬁiﬂbbélb\|vn (100 15ny/ subject) at

| east one hour prior to chenpsensory receptor E!ﬁ’gand instillation. [00504]

Bl ood sanp?&e4lar Riabeiq @éﬂl@%rd%etwéwan ﬁ@JeCé?tarq@I cddererdminiztralian & ther ¢ he

first hourch&%%ns'oﬂ%&ép&cfi‘thg% (e %ngllc@élos%pfomlﬁ%ﬁtrﬂeﬁtt(ﬁwﬁlet%s fﬁfbjelaf%‘é'fes 2-4
pOSt-InStIIIatlon Bl ood a.np eés are collected in collection tubes

cont ai ni ngraPehdardngde Hesags, gnd)mcrm&mmges (erg- ragsrof 00 - 0 mgkgymge P340 -
1/100 di | uhijion. @ﬂ@'méééhéo%ereP Jrq hillsRg mstﬁl%’n{?o Mefsﬁlﬂ@clts RORLERLKLRL T on) and

20preservati ves sanpl e st ored assayed. Bl ood
sanpl e's artléol%lgwf@di rmdwayttméhqﬂle@@@dme colpn Hmwdmlefsreq:tema)tf gt humai pehidetsn

& Senaon. o428 SRR Biperthpeitifisdry, BRHTRATRINEY inGEALAR iy | DSU 11
pﬂfor med o;:lslil ﬁ@tlstt@ndamdls El.;brswtnnﬁgm@ldmbrgg‘ téhstargléaelsmﬂnt ?l&sayendngaiopzed f?r t
efficacy of cheno or a adni.ni.stratio reat nen
o U anet PerSBRTTBRRDTO B EEF R Sompl GRA% A0 RN A0, Bl ndn ot

i ncl udi ng ngd/wbjes® at Itaseencfimiut pricco d&motm@yy@eptbdmnd uﬂhldatmm pot assi um

sodi u u hosphat e SO ass ed Circu ncent rations
of at egiﬁﬂgﬁe %‘O E Iﬁ’?f ?é@Ct@_%b Seh@f_lg m@luff mtS%?l’? ntg‘gﬁ]is BOUT pept i de
YY,[ CCK, | @bua@@mm@nﬁhcﬂ dglsuhmnm@mmw fhﬂﬁﬁ(lrsa:f] e peeeitlatbnt @mdacsampllse | f
30[ 00505 ternative nmpsensory r.eceptor |igands, i
not met abdfS Cfggdedalfl éo%ﬂ?‘hﬁ“é‘fsecfo@&"\ﬂ}/gtsﬁnaaréB&ﬁ?ﬂ ilg 0 E%ﬁo%%ﬂ ipki El (e

exper i mentsadmraueC ol o@boxRn af@val@y ﬁﬁ’%lﬁhﬂen 1®0 uM Fifdl aaﬁdeﬂteaulaﬁpinqcol

sucral ose is adm ni stered al on | ucose. The |igand may

adni ni st ePEFCTVHIVCH PGS HEP %ﬂ%g%t% t%ul%tléé‘i?éﬁfﬁd {Hhood Sﬁmﬁléﬂaraa%%yqslff% he

cognatg rr%eqﬁéglehéeeofm%o\ﬁb%wean@ ﬁlsulmfagﬁﬁlonaﬁamhg e griAldirnatively, the
experinental protocol above is grgr ormeéd Wi th obeSe human subjects or

over wei ghtOxntvarddin Pevids Yan dnsalipGlecsbere Corpntide ChralineandiHyP-hufyesays

for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
30 triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to

increase.
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5subjects). Paraneters unique to the obesity systens are nodified based on
known standard assay conditions. Sanples are collected and hornone assays
per f or redwaodessrsobed above. Exanpl e 27 10 Exanpl e 27aPCaser1o@h3257

adm nistration of five chenosensory receptor |igands (Sweet, MSG Fat,
Bitter, and Bile Acid) in diabetic human subjects. [00507] D abetic human
subj ects can be assessed for the efficacy of therapies for the treatnent of
di abet es. Five chenpbsensory receptor |igands (Sweet, MSG fat, bitter, and
bile acid b : a8 ' giled in the
exanpl e b)é?(%\?v?] 1%%%%%%?91&1%0&%{6@1@%@ nongéra%tcgiﬁ[ﬁ?rrsgﬁr %ﬁe&%g%g %Adar e

sel ect ed ftynes edvech Ustanat Fap Bitdr, andBilshend seqrsding the ebestrovtodal. gBxmiwplasyicr al ose,
MBG  Qui ni;. f 2 d i enodeoxycholic acid (CDC) for the
t r eat ment hg?ndéiag%}ee%(peeg&e Sgﬁégégggb}ag%gl?oﬁbed according to dosage, and

i ncr easi ng0E38lagesr{lewecd.al 03e0 mgfhige of 0.01 -100 ny/ kg; MSG range of 0.01 -
100 ny/.kg; ty I, ion (e.g., IntralipidO) of 10% sol ution at
0.5-10°20 [9744?5 nl\@\%ﬁﬂ?%é@gg&g 10 sec. - to 5 mn.; Qinine range of 0.01
- 100 nog/ kepd43@DCratgngel eatulslons A 0AdMolut®o hud. 5-00 ndimid oldd rangénofi 0cwer- t@asr ange of
10 sec. - 5 mn.) are utilized. Chenpsensory receptor ligands are instilled
into the dUBjects via specialized tubing (e.g., Ryle's tube) inserted into
t he duodeneoujej Qualncan®a.— IDbengikgbes are i ntroduced nasogastrically and

ot 1 onat | JOPRYECERnethReaist Gl Beiiohofon o Bl pfi &¥teEgnat eo

gr oupsyy Ofof @b bec. OF nfikie test subjects to prevent degradation of the target
hor nrones by endogenous peptidases. DPP IV inhibition is acconplished via
co- adni ni 490438} ogxaﬂfpl%f‘{zaéllti*rﬁt“i“ﬁ% tocherprssispeEeptoatispaftnobne hour prior
to chenpsens®blzdies adthRstdrdOita Eqpahi nlcalhb @R in 1hOSpkBncBanRdis@mmb RS are
collected at baseline, at 15 mnute intervals for the first hour

30post - i n$Pf $3agpicdn an altnagive BEGEPR sicealpsatierdprnistered along yiity ghucgse. The
post -i nstipl.).at ME i i

Bont ai 11 NG e o [ G o S P e RGO ARE L E® o0
1/ 100 di | metabalitgadd vige verea. pyrrolidine --100 litMfinal concentration) and
preservati a e . Sto - [ S d sanpl es
B o assaydlFRY) BRI Rt R S i froiRbl o ATE B BSime BT, O

i ncl udi ng oBSK huBhiPsubfsciR-ot pvadxyightdnmocio kutngctsRag tip @aby cortodsu(h¢abthy Bimaagon,

C peptide, Girel ,n nd G P-2. . Assays for the h nes, ar,e perfo d using
t andar d EPSRTnERiBRST agee © RESERS wiRi aRarBATTSR GRSy RAT
chenopsensasyly caci@phar Sdnipgarnde adiottad atdiatmare dfays pdrtorineeatdeemibedibosie.abet i ¢
5humanzs. Met abolites and ot her anal yte concentrations, including glucose,
free fzgtty acids, triglycerides, calcium potassium sodium nagnhesium
phosphat e Exangleéal7so assessed. Circul ating concentrations of at |east one of
t he neasured GP-1, G.P-2, AP, oxyntonodulin, Peptide YY, CCK, glucagon
and insulinogenic index are expected to increase. 10[ 00511] Exanple 27b:

Al ternati veljiple U@ (GHBAOBRINGENiKYatio8 ©ERFAhe mb @RS rectitorRandi8h ahbdiczed, are
adm nistered with a cognate netabolite in the experinental protocol above.
For exanplBMAHsUDECH| t er nati ve protocol, sucral ose is adninistered al ong

Wi th glsuceggassTheidbbidanchalRBYLQes @B Bissded RY tHeRfidAey SaRiRdedes@s W th
respect to a fixed dose of the cognate netabolite and vice versa. 15[00512]
Exanpl e 27eatmant @ dipketos el Wo chichesergre recaiar dgangy sn be sisaxaddoiethe geayaerttor med

Wi th Obes%fﬁild?@% RUPLRGTR 1R exQHEE WBp@ht human subj ects and applicable
controls (healthy human subjects). Paraneters unique to the obesity systens
are nodi f i[@H3plasPabeie dod owmdishctnbizman sabjsety asopldéted onedmigatrpicast tice

col | ected r r NEd i Exanpl e 28
Exanpl e 2§gé:}g?_sgl\%8 epgogﬁ %@gt@gﬁeﬁgn 0 ?ﬁﬁ(g%%ge 'ergm %C?lsg%éf[ "op %ept or |igands
( Sweet30 MBGordiag to dBhagtamd imnchsiBE Hesadesiad) utilizedli Glizatosansbymempoubgaads s.

and cognate metabolites are instilled into the subjects via specialized tubing (e.g., Ryle’s
tube) inserted into the duodenum/jejunal area. The tubes are introduced nasogastrically and

allowed to advance by peristalsis into the final location.
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[ 00513] Diabetic human subjects can be assessed for the efficacy of
therapies for the 25treatnent of diabetes. Five chenosensory receptor
| i gands (Woeet1/138M8G, fat, bitter, and bile acid) can bepra¥damy@d/ofxs7t he
treatnment of diabetes as detailed in the exanple bel ow. [00514] Di abetic
and nondi abeti c human subjects are selected for adm nistration of the
chenosensory receptor |igands sucral ose, MSG Quinine, fatty acid emulsion,
and Chenodeoxycholic acid (CDC) for the treatnment of diabetes. Subjects are
grouped 3 rdi ange of
0. 01 100 o A O B A B R e e S . .
I nt raI i p| @09111 @ff the o SIblelgtSﬂ@nreaQnt 0¢£a®00mﬂtm ﬁrgﬁv@fmpeﬁs@@dﬁgell@wsec - to 5
n Q. - o ution at
T 10 i e SR EL sfion s WM s b ANGRBh pt RN R R s ory
receptor Isilgentos lastent hetripribed chahacbsoey sulpfe@digandingillaaeogast ri ¢ t ubi ng

i nserted escen on th h the rectumo he human
subj ect(:%s W@@XS?%&W% Q a]re ¢0 fﬁqu at%as hfle If”e #Jl% N a%lﬂ?{gh? {%S% 1ilosurl nhi bi t ed
i n desi gnabadngitletitms andait 3@tkﬂmut@1fnteﬁ’\}’ads fbe]sdurSMbjpeﬂhﬁsutlmOmr Blexdtsaiplgs adat i on

accom! | B URS LB Gk SBRIPFaR TP sAIER ot Phlsererpl Bl o) "t 1 cast

one hour [Sidgned P43a0 cheoms@ninahyd we@lepy@dﬂldhnegalrmd uM Sibd] kebiehtedtion [ 44@516] Bl ood
sanpl es are collect§ t basellne2 6}}(1 g t%;; tervals for t e first
hour postPF%%‘?’?thle%lt Eples gt tafed 3o (ite aishy god sprgpleg,gyg pgayed

post - i @St ithd frtdefidd-of BbdeSRARIIES indiilth 10QUIARE! BOlulliig Q@Id ege i@rp-i ubes

cont ai ni ng standard cocktails of protease inhibitors ., _10Si gnma P8340 -
1/ 100 di | GPyBemanding Bentide Yoy fisslin. ilprecon. forrpfife, ﬁhfqhﬁaqndé%r%%n{*?saﬁ on) and

preser vat iryago h&ﬁa@ne%%f@)ée%nﬁécﬁlsﬁfg%faﬁ@aramﬁém%}heaﬁmglesai*éamqre &Hhgeds sanpl es
are assayed for the presence of hornones related to insulin regulation,

i ncl udi ng femkicagy f champsensorgyegenterisdnd sdminisgsion der thortreatmens of diabage ucagon,

C pept i de .y, e tboRe afd-Biné anfiSR R eehPliioh e dRATIESs AE; PRY hOEIEA USi ng
standard ELI SA? rret?lc?do Slgll_es al%égu tsear eloana lyze (S)r e fi ggcy of
chenosléns drglyqeaidespeadqiumi ppsassiuadypd vins tragedsom, Pbesphdte ara dmravgestedof di abeti c
puTRnS.  rRuRRRkA ERedili BLIPL 1BNALYLS aEANGSNLI ALPANBLpLABIA N0 O ucose.
free fatty aC| ri ceri calcium assi um sodrum magnesi um
phosphat e oxartemadudio, ms@‘é‘édCCE; glocdgean andgnmmnc@ntcnmtwc@rtsexpéctcaittol east one of
t he rreasurlr%gea%_P-l GP-2, G P, oxyntonodulin, Peptide YY, CCK, glucagon
and i nsul inogenic i ndex are expected to 20i ncrease. [00517] Exanple 28h:

Al ternati Jei439] t e epedmarsd pertycol Bpeddmared forgambmatiors ofioto ¢hemakxakirged, are

adm nistered w rreta oI|te n.th ri tal. col above.
For exmpriertt ietndh EERRRE FudsRors cteriol el b Sh e amin SehEERal ong
wi t h gl ucaséBildheidlac@adifg ayb&e pastodoni Biddipidy lifandn eidR@gictd cdioseangh t h
respect to a fixed dose of the cognate 25nmetabolite and vice versa. [00518]
Exanpl e Zg@asﬂ?foé‘fsnatl vely, the experimental protocol above is performned

W t h obeseyjadopnssbRCH. §1or1()(§)fﬁg;k\g/e| ght human subj ects and applicable
controls zhealth human subj ects). Paranmeters unique to the obesity systens
are nodi fil&44 b]asK@GoH Ok nd @A mefkendar d assay conditions. Sanples are

col | ecised |gd2hoFIBNRidASRAY: POLS QIR 2835968 $nliREtkr2hRY¥Eof 18QecXappl € 29
Dose-response studies for individual and conbi nati ons of chenbsensory
receptor IM@Eands. [00519] Chenpbsensory receptor |igands corresponding to
each of ttmmqlgn]en'eﬁﬁﬂéobynrq@gmgqg (Sucral ose, M5G, Quinine, fatty acid

enul si on, and Chenodeoxycholic "acid) and optionally cognate netabolites are

i ndi vi dual[i’@ﬂ%]dnChﬁn@ﬂ@XE@Oilﬁa@d HPRE): ¢-S0amMalypbitioGat laHIMl/oiweeveGh raggst ens  as
wel | as digbgtd.c_byppn upper G and |lower G systens (see previous

30 [00445] Example 17b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.

For example in an alternative protocol, sucralose is administered along with glucose. The
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5exanpl es for adm nistration protocols for the rat and human systens in
both the upper G and lower G) to determ ne the opti num doses for each
chenpsenswoyorigisesvor |igand as well as the optional cogoatus2emeisd2stite
(e.g., glucose). Subjects are adm nistered sitagliptin (DPP IV inhibitor)
at 10ng/ kg or 100 ny/subject in rats and humans respectively at |east 60
m nutes prior to chenosensory receptor |igand and optional cognate

met abolite infusion. 10[00520] Chenpbsensory receptor |igands and opti onal
cognat e ahol,] : e [l IBYA I i i unts
ol Kl B e SR e B O o P e

t he dose imrtabalitatand nieelversa-thi s set |evel for a 30 minute period. Blood
sanpl es ar, | | . jpnt . - 5

it o0) 1Al BEbRlK Hes g aRuERl. LRI RcR ! ool SN pdtored 8l
Hor nones bbas damedsubirctswd evd@@kghtGiuman Giliects, an@eypitcalpto derdtiots, (hé2dthy haeany'y,

I nsulin, d.ucago C-. peptid relin, and GP.2 . .AsSS for th or nones
are pert st der g e rRaE Frr S N B Pesgrelfe SRl kG d s ea 1 or
ef fi cacy afsaghanitbansstamyplesaecepiiocted agldnanardsapt pafvaheCoghRadribedaioabol i t e
adm nistration for the treatnment of diabetic rats and humans. Metabolites
and ot her anal yte concentrations, including glucose, free fatty acids,

20t ri gl ycaxafhgs 18cal ci um potassium sodi um magnesi um phosphate, are al so
assessed. Circulating concentrations of at |east one of the measured G.P-1,
G.P-2, G P, oxyntonodulin, Peptide YY, CCK, glucagon and insulinogenic

I ndex @r e mXREEl e llovet OEEBRMERIrAN F RANSRNBESHO6H rdtgptbOlidaNs iHAnBERs gi ven.

[ 00521] 50% of naxi mal response dose and 50% of the maxi mum tol erated dose
are 25det SPRPMEWRICHr each chermpsensory receptor |igand. Optionally, 25% of

maxi mal 1 g6iAQRE eDHABSE Huthaf SL5EMN AR Be hQEssBd P SRR SR BRI ilEror 1:100522]
Al ternatively, the experinental protocol above is perforned with D et

| nduced ObegEchfgliabelge sEvhehermesaadry aecertopligagdetandi gitey Mdpthe Seppett s, and

appl i cabl grgaptisok Sl tHdYex ﬁﬁle%loﬁz””ﬁ” subj ects). Paraneters unique to
fied 30

the obesity systens are nodi ased on known standard assay

condi ti5on400488inpPebetarand aondizhstie huraandsubjieethretgeclagiehips agreinistptracbfde descri bed
in Ex | - 1 i i th ffect of
| n Exanp %ﬁer&os&?sbﬂféjt@g%gqr IhEﬁeﬂa%‘érTPArefh %peatngﬁfg{ JifRRL S F}\]b?%c}‘qseér@ %@hnge% e eftect o

optional cognate co- adm ni atron w e C sensory

recept or lac@ahuistoatosagp.emfl oronesing dosagest(be., rngaof Giid-10@tngdaes tremslizkdscri bed i n
Exanple 2 5[00523] Subj.ect rat n umans, i.n _both upper 4 d | owner
G} bre agheRrererle g UBER g A s R PR Ry T oo

ng/ subj ectmitway gt the dexderdingrobnniaspghathé reetuyn @tthd leasih s@fjeqd. nut es prior to

chenosens eceptor ligan uc -j nf.usion. . The chenpbsensory
ipblbte | 1 gl R ol e i AP A el g

r Ies pg nse @lo 81& ofithe hlesgllu}iﬁl@ls eod@bvan@eg%%m@f oﬂm@(ﬂalrg@i hoh@ 61k B$ endh@sitous 10 [2 00524]

Bl ood sanpl es  are ected at frequent intervals (e.g., every 1. 2, or 5
ni nut es) tpﬁﬁ’tlflﬁbqﬁ'ogﬁ BtIKén}%l?}“‘l’ﬁ ﬁ&f@”&g?}}%dl%‘?cﬁd%%ﬁgaﬂ g%ﬁlta%l&l%h@ level s via
st andar d Eld/s3b;jcb® bNefobRAi0aprid1 & eHdidgenSEetkrectptBs ligdlPintsillédey Nt onodul i n,
Peptide YY, lnsulin, d on, C i Ghrelin and GP-2. Assays for the

ucagon, epti de, | ) .
hor mones  a0M5Pler Blopfeamnles angedliegtpdiatbasebing. ahl himisdBlenglsder hlsthqs ar e

anal yzgd 1,¢t-ifillh&RAC¥nd0d 36 Hﬁﬁ@@ﬁf&?\%ﬁsyfoﬂ-@u@scﬁ@%stt—_iﬁsitiﬁﬁtﬂﬁ. #hdGeLprR ©
met abolite admnistration for the treatnment of diabetic rats and humans.
Met abol i t &5 eHertestinepllogHen bes copdiestaadard gacktails of prgteats ghibickuse. g free fatty

aci ds, trisgl Y@l e$s106 Finiod Tha P ?rir&if@ines—gl@b YRy iR ODRIhiRon Pii@sphat e, are
al so assessed. Circulating concentrations of at |east one of the neasured
GLP-1, GLPrgervgves. Samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
30 Oxyntomodulin, Peptide YY, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic

humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
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oxynt onmodul i n, Peptide YY, CCK, glucagon and insulinogenic index are
expected to 20i ncrease and change according to the dosages given. [00525]
The ef f ecwoabiicie3mdnm ni strati on of a cognate netabolitePCgluscasmy32dith each
chenbsensory receptor ligand, as well as 50% of maxi mal dose and 50% of
maxi mum t ol erated dose is thus determ ned [00526] Alternatively, the
experinental protocol above is performed with Diet Induced 25 Cbese rats,
obese human subjects or overwei ght human subjects, and applicable controls
(heal thy rabyQfdAUERGuAYRIESER) soghal AIBAET S, YRoAEe b AiGQRE]I tY Systems
are nodi filg%y%alseél onuk’(fu%z{tAn ST andar d%{aggsay égndsigti%ns. Sanpl 65 are

col | ect ed Caistlatieg ¢oopetrates pé atdeast enermé thearcasioet G BddGLA-2ERHNpl es 1- 28,

above. 30 - - [ t P fec t.he
admi ni st rg%gﬁmléﬁlllg#%ﬁﬁ?bg?ﬁbg ue 8%%%@%@8? ?/geyeagré%%g?e ﬁg(chféerglcfg are
per f or med imancas@at and human systens as described in Exanples 1-28. [00527]
Each che ry. receptor .ligand. of the conbinatjons.found in Exanpl es
1258 14 adhenTe: HhLHBEM R ridBDh Dot S LB RSN R b8 b B Red ac
descr i bed ré¢capthxbgaplieiacld@ing olctnR@9nsofPupdepoatigand xypes Bwent Smane FaeBiter, mred wher e

ti I te netabali .. I i - i ni st d at the 25%
of e mai o B0 RROZ L GUP PRAheq TELoTEs IOy e ERGRIREL S0 AES0) . Rat
bl ood sanmples@aldwecti on [ 00528] Bl ood sanples are collected via cannul ati on
of the tai] vein, and s I are wi thdrawn at baseline, 15, 30, 60 and 120
m nut es pé@k‘-‘sﬁns?‘i‘qr"g%ﬁtei @HP_E&E)E‘& anpl es are 10col l ected in collection

t ubes gony@i4sBNIVSRDBArAd g apkicai | s of peptidase inhibitors and
preservatives, and sanples are stored at -25 C until assayed. Bl ood sanpl es
are assayd®¥dlk FHE asidesriian: JO7hovieRas0-?af sladn ey g ¢ Oseyaltadi on,

i ncludi ng &K, AP, GLP-1, Oxyntonodulin, Peptide YY, Insulin, ducagon,
C-peptide, Girelin and GP-2. Assays for the hornones are perfornmed using
standard HUMSA nBukBgoPAYid90 nRdeyl t s are anal yzed for 15efficacy of

chemos ens giiskeCeRhlid:, SRNE AR ISR B0 TITT BREbH b1 - AFRVRESHVGRL D, T or L he
treatnment of diabetic rats. Metabolites and other anal yte concentrations,

i ncl udisng oflQessse) nfiz.ee fatty acids, triglycerides, calcium potassium

sodi um i u h j I t:] concentrations
of at Ieai@ nge g%mweg%r%ég‘itgrrngg\re&ﬁe%?er@%%?%?}g%ﬁggrg%ﬂn ’01%}3 ulin, Peptide
YY, CCK, glarbabod, anddminsterddnoigendognatn desabalite inethp exqieathental (RQocd rease and
change according, t.o t dosage iven. Human .bl oo anpl. ol | ection
00595 B gbste bl el Mo RS R RePL YR o B R SR R RE RS s The Ve s o
the first libaudrmpdstadimsiteded at inagsignidsatwithGespectud e fikad dwy of the E@nathour s 2-4
post-instill %thon. Bl ood sanpl es 25are collected in collection tubes

cont ai Mi ng<APRHGAPEVIED R4 | s of protease inhibitors (e.g., Sigma P8340 -

1/ 100 di | yoo488] anthmpad 19z ARyhitdlelyd thd @xperibR@tappiMokbindbvecio patsinedivithn) and
preservatiyes, and sanples are stored at -25 C yntil assayed. Bl ood sanples
are assay@BSFJPmpRY Ifﬁngé)éﬁ‘éeé‘”%‘ﬁﬁtﬂ’é‘%ﬁ ecfseng peficgle F‘h‘g‘i??si (ﬁeﬁlt&j YAt on,

i ncl udi ng s(Kists) P itambleR-vhiquOryhé bRRILsRms ReNRhb HBedbsed dhSthbivil stakdad€ agon,
C-peptide, Girelin and G P-2. Assays for 30 the hornones are_perforned

usi ng st adthay OEitiogn PaMed6T eireed anddwimens agraxs BerrpebY devsribed $ho¥acy of
chenosgnsory receptor |ligand and cognate netabolite adm nistration for the
treatnment of diabetic humans. Metabolites and ot her anal yte concentrations,
i ncl udi ng Egamplest® free fatty acids, triglycerides, calcium potassium
sodi um magnesi um phosphate, WD 2011/133180PCT/ US2010/ 053257 are al so
assessed. Circulating concentrations of at |east one of the nmeasured G.P-1,
GLP-2, G Bxamoplydflpridmpat Ghadnpeistritige oy WirceQpnosghipsargortadigaidigdvéatogeni ¢

i ndex are Iﬁﬁ(a[?l%%n%q:a{)(?n hi@%tﬁ%ﬁﬁla@%je%ﬂange according to the dosages given.
30 [00459] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Three chemosensory receptor ligands (Sweet, umami, and fat) can be

assayed for the treatment of diabetes as detailed in the example below.
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5 Exanple 32 Exenplary conposition weighted to sweet receptor |igands and
Its adm ni stration. Conposition A Chenpsensory Receptor Ligand Per oral

sol i d doswgeofioBmsfng) Dose (ng) B.i.d. Daily Total Reba&adiusseides’rs200 800
1600 Stevioside 100 400 800 Sucral ose 100 400 800 Quinine 2 8 16

[00460] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, MSG and fatty acid emulsion for the treatment of
diabetes. Subjects are grouped according to dosage, and increasing dosages (sucralose
range of 0.01 -100 mg/kg; MSG range of 0.01 — 100 mg/.kg; fatty acid emulsion (e.g.,

5 Intralipid®) of 10% solution at 0.5-10 ml/min over ranges of 10 sec. — to 5 min.) are
utilized. Chemosensory receptor ligands are instilled into the subjects via specialized tubing
(e.g., Ryle’s tube) inserted into the duodenum/jejunal area. The tubes are introduced
nasogastrically and allowed to advance by peristalsis into the final location.

[00461] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,

10 or all, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.
[00462] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples

15 are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays

20  for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,

25 oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.
[00463] Example 19b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The

30  ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.
[00464] Example 19¢: Alternatively, the experimental protocol above is performed with

obese human subjects or overweight human subjects and applicable controls (healthy human
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L-d utam ne 50 200 400 A eic Acid 50 200 400 [00530] A single oral solid
dosage form (e.g., tablet, pill, capsule, and the like) includes the listed
chenpsenswoyorigisesbor | i gand conponents. A single dose fPom/tsdomonsysT at i on
is a 10set of 4 units of the oral solid dosage form(e.g., 4 tablets or 4
capsul es). Each of the 4 units contains identical chenobsensory receptor

| i gand conponents; however each individual unit is fornulated for rel ease
80% of the chenbsensory receptor |igand conmponents at a different pH pH

e sibje ardme nijue fo the e Iaem as
5.5, pH 6| | daogég‘ Pargme@AGnRfe o BIf‘e’ég}gg)éHéﬁ X% g(ﬁﬁ/?dod( éd%l&@%ﬁ?t%ﬁ&h?@ry

recept or conponents are rele | mredi at el y . dosing occurs
at 30 mi nassey conglitioBy. $eseplespid elleeted dnddwkhenstassays pehi@rmed @tdembbd dfove.he day
and 30 mnutes to 1 hour prior to lunch or the second neal of the day.

Al ternatively, other dosing occurs, depending on the tinme of day during
whi ch fooExampdd2d i s desired to be reduced, for exanple, b.i.d. dosing 30
mnutes to 1 hour prior to lunch or the second neal of the day and30
mnutes to 1 hour prior to dinner or the third neal of the day, or t.i.d.
dosi ng 30 Eximple €8a:-LolvehGladriefsoit®ned dhcamhamoehs @Ptdaeptadigandsx 8wpdte 33

Cremplary COMOSion, b oet useet recepLor 1 gands and 1is  cory
Recept or lo@essd Pebetafalimas QhbjebtOas dgasstRedfol t@)efficacy of therapies for the
treatment of diabetes. Three chemosensory receptor ligands (Sweet, umami, and fat) can be

10 assayed for the treatment of diabetes as detailed in the example below.

[00466] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, MSG, and fatty acid emulsion for the treatment of
diabetes. Subjects are grouped according to dosage, and increasing dosages (sucralose
range of 0.01 -100 mg/kg; MSG range of 0.01 — 100 mg/.kg; fatty acid emulsion (e.g.,

15 Intralipid®) of 10% solution at 0.5-10 ml/min over ranges of 10 sec. — to 5 min.) are
utilized. Chemosensory receptor ligands are instilled into the subjects via nasogastric
tubing inserted midway up the descending colon through the rectum of the human subjects.
[00467] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,
or all, of the test animals to prevent degradation of the target hormones by endogenous

20  peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00468] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,

25  Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives. Samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed

30  for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.

Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
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Dose (nmg) B.i.d. Daily Total Rebaudi oside A 200 800 1600 Stevi oside 100 400
800 Sucral ose 100 400 800 Quinine 2 8 16 L-d utam ne 50 200 400 [00531] A
si ngl e orab 2enli3sisdosage form (e.g., tablet, pill, capselce/usandosdre7like)

i ncludes the |isted chenosensory receptor |igand conponents. A single dose
for adm nistration is a set of 4 units of the oral solid dosage form(e.g.,
4 tablets or 4 capsules). Each of the 4 units contains identical
chenosensory receptor |igand conmponents; however each individual unit 5is

formul at e%x{aRBm&ﬁllliﬁ?f%‘Eti@é Y&, étf(f Qﬁ@a@gn pid inﬁlﬂnégeﬁic if?(i_elxgreoexﬁéct&ﬁoa 5. One

unit rel eases
mcreasc.

[00469] Example 20b: Alternatively, the chemosensory receptor ligands, if not

metabolized, are administered with a cognate metabolite in the experimental protocol above.
5 For example in an alternative protocol, sucralose is administered along with glucose. The

ligand may be administered in increasing doses with respect to a fixed dose of the cognate

metabolite and vice versa.

[00470] Example 20c: Alternatively, the experimental protocol above is performed with

obese human subjects or overweight human subjects and applicable controls (healthy human

10  subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 21

15 Example 21a: Upper GI administration of three chemosensory receptor ligands (Sweet,
Umami, and Bitter) in diabetic human subjects.

[00471] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Three chemosensory receptor ligands (Sweet, umami, and bitter) can
be assayed for the treatment of diabetes as detailed in the example below.

20  [00472] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, MSG, and Quinine for the treatment of diabetes.
Subjects are grouped according to dosage, and increasing dosages (sucralose range of 0.01 -
100 mg/kg; MSG range of 0.01 — 100 mg/.kg; Quinine range of 0.01 — 100 mg/kg) are
utilized. Chemosensory receptor ligands are instilled into the subjects via specialized tubing

25 (e.g., Ryle’s tube) inserted into the duodenum/jejunal area. The tubes are introduced
nasogastrically and allowed to advance by peristalsis into the final location.

[00473] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,
or all, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100

30 mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00474] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples

are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
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approximately 20% of its conponents in about 15 to about 60 mins after
encountering an intestinal pH of approximately 5.5, and rel eases the
remai ni ngweQv41033i8hs conponents i n about 2 hrs. Anot her POMUS2018/06882SES
approximately 20% of its conponents in about 15 to about 60 mins after
encountering an intestinal pH of approximately 6.0, and rel eases the 10
remai ni ng 80% of its conponents in about 4 hrs. Athird unit rel eases
approxinately 20% of its conponents in about 15 to about 60 nmins after

encount er ig aﬁ}%h@t 560 BinlioR "'ncP@ali%Qg% 'iH%t--eﬂoM p@/i Rpa1 206LhBlBRASAY  he

remai ni ng % of 1ts conmponents A fourth unit rel eases
appr oxi mapelsgrvangs,ohd $atn§>1@@nqﬁ§¢redwts2$°r€3 arbdmsay@ Bdocdiyemples@e pisageddpt er

encounter l%g/gs@?ée%tf%§ Nl reB't'édQ{) iR I%%Lg%{?)tngﬂnﬁllpgi?lg e %&ﬁ%ﬁ?? es the

remai ni ng its 1bconponents I n a I'ng occurs at
30 mi nut e©Oxyotomotidin; Peptidoiy Y, @sbhleé}mcagd)n 6Fpephde, Ghradin, ameleﬂLHat Mseysday and 30

m nut e% t? r]thehlgjory'fno%%la?e{)%&forme %pnlg% ?Eigscﬁ thngo‘% i€s, I{esuqts ar fI)EIX(Tac{m le 34

20 For mrul at’i on chenrpsen sory rece I gands
of Conposifér edfficaBy éﬂ?ﬁhbmusénmy ebeepor lgtamyadmsmdeatma derthd m@mnenq of malmlc and

LU e Sl B R B R S <L 2
CR7 CR4 ClZglntceivésosdldiem lpbtadsidm, Ddikfn, (ﬂrla.kﬁesﬂlnﬁlpﬁés@hﬁ6 arcladsodsdkBsed. 16. 0 16.0
Qui ni-ne SL&rcu atelngdclorr]l eglt[rgttioensoof gtgleaost one of the measured GLP-1, GLP-2, GIP,
10 oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.
[00475] Example 21b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
15 ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.
[00476] Example 21c: Alternatively, the experimental protocol above is performed with
obese human subjects or overweight human subjects and applicable controls (healthy human

subjects). Parameters unique to the obesity systems are modified based on known standard

20  assay conditions. Samples are collected and hormone assays performed as described above.

Example 22

Example 22a: Lower GI administration of three chemosensory receptor ligands (Sweet,

25 Umami, and Bitter) in diabetic human subjects.
[00477] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Three chemosensory receptor ligands (Sweet, umami, and bitter) can
be assayed for the treatment of diabetes as detailed in the example below.
[00478] Diabetic and nondiabetic human subjects are selected for administration of the

30  chemosensory receptor ligands sucralose, MSG, and Quinine for the treatment of diabetes.
Subjects are grouped according to dosage, and increasing dosages (sucralose range of 0.01 -

100 mg/kg; MSG range of 0.01 — 100 mg/.kg; Quinine range of 0.01 — 100 mg/kg) are
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utilized. Chemosensory receptor ligands are instilled into the subjects via nasogastric
tubing inserted midway up the descending colon through the rectum of the human subjects.
[00479] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,
or all, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00480] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.

[00481] Example 22b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.

[00482] Example 22c¢: Alternatively, the experimental protocol above is performed with
obese human subjects or overweight human subjects and applicable controls (healthy human
subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 23
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4.0 Met hocel K4M 11.0 8.6 5.0 Klucel EXF 4.0 4.0 4.0 4.0 [00533]The IR
colum of the above table refers to 20% of the mass of the bilayer tablet

t hat rel eseasissiseontents in about 15 to about 60 m nuPeI/USBRAN5LRA, and
CR7 refer to the remaining 80% of the conponents that rel ease over
approximately 2, 4 or 7 hrs. A bilayer tablet core has an IR conpound and
one of the CR, CR4 or CR7 conponents. Wth 5 the exception of stevioside
(>90 purity), the purity of all ingredients is >99.8% and the

concentr a%’fr%n?le 9k, awﬂpef' @Péifnhﬁﬂst?a%ofl%f‘ thidde! chérﬂ&geﬁéii)bgf&e?)t(ﬁ'rl artls Q@\!vée't CPactpt Iy

bel ow t he ts set under International Conference on rnoni sation (1 CH)
gui dance. 2pdBBRAiTHebdiclhagen subadsiset cores are coated with the following

?g)"’(‘t | ng Cg&ﬂ%' tHRfs;d fh%lafn%ﬂtﬁ@c?s%aﬁ%&%%@ss&{‘{& ﬁl%te?r%/a%&tijt%r%ﬁgs ffﬁxf ow ng tabl e
pressed I n ropor I ona nposi t1on I I | RF CR

treatment of diabetes. Three chemosensory receptor ligands (Sweet, fat, and bitter) can be

5  assayed for the treatment of diabetes as detailed in the example below.
[00484] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, fatty acid emulsion, and Quinine for the treatment
of diabetes. Subjects are grouped according to dosage, and increasing dosages (sucralose
range of 0.01 -100 mg/kg; fatty acid emulsion (e.g., Intralipid®) of 10% solution at 0.5-10

10  ml/min over ranges of 10 sec. —to 5 min.; Quinine range of 0.01 — 100 mg/kg) are utilized.
Chemosensory receptor ligands are instilled into the subjects via specialized tubing (e.g.,
Ryle’s tube) inserted into the duodenum/jejunal area. The tubes are introduced
nasogastrically and allowed to advance by peristalsis into the final location.
[00485] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,

15 orall, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.
[00486] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples

20  are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays

25  for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,

30 oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.
[00487] Example 23b: Alternatively, the chemosensory receptor ligands, if not

metabolized, are administered with a cognate metabolite in the experimental protocol above.
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For example in an alternative protocol, sucralose is administered along with glucose. The
ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.
[00488] Example 23c: Alternatively, the experimental protocol above is performed with

5 obese human subjects or overweight human subjects and applicable controls (healthy human
subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 24
10

Example 24a: Lower GI administration of three chemosensory receptor ligands (Sweet, Fat,
and Bitter) in diabetic human subjects.

[00489] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Three chemosensory receptor ligands (Sweet, fat, and bitter) can be

15 assayed for the treatment of diabetes as detailed in the example below.

[00490] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, fatty acid emulsion, and quinine for the treatment
of diabetes. Subjects are grouped according to dosage, and increasing dosages (sucralose
range of 0.01 -100 mg/kg; fatty acid emulsion (e.g., Intralipid®) of 10% solution at 0.5-10

20  ml/min over ranges of 10 sec. —to 5 min.; Quinine range of 0.01 — 100 mg/kg) are utilized.
Chemosensory receptor ligands are instilled into the subjects via nasogastric tubing inserted
midway up the descending colon through the rectum of the human subjects.

[00491] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,
or all, of the test subjects to prevent degradation of the target hormones by endogenous

25  peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00492] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,

30 Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
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[00494] Example 24c: Alternatively, the experimental protocol above is performed with

obese human subjects or overweight human subjects and applicable controls (healthy human
15  subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 25

20  Example 25a: Upper GI administration of four chemosensory receptor ligands (Sweet,
MSG, Fat, and Bitter) in diabetic human subjects.

[00495] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Four chemosensory receptor ligands (Sweet, MSG, fat, and bitter)
can be assayed for the treatment of diabetes as detailed in the example below.

25 [00496] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligand sucralose, MSG, fatty acid emulsion, and Quinine for the
treatment of diabetes. Subjects are grouped according to dosage, and increasing dosages
(sucralose range of 0.01 -100 mg/kg; MSG range of 0.01 — 100 mg/kg; fatty acid emulsion
(e.g., Intralipid®) of 10% solution at 0.5-10 ml/min over ranges of 10 sec. —to 5 min.;

30 Quinine range of 0.01 — 100 mg/kg) are utilized. Chemosensory receptor ligands are
instilled into the subjects via specialized tubing (e.g., Ryle’s tube) inserted into the
duodenum/jejunal area. The tubes are introduced nasogastrically and allowed to advance by

peristalsis into the final location.
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For example in an alternative protocol, sucralose is administered along with glucose. The

ligand may be administered in increasing doses with respect to a fixed dose of the cognate

metabolite and vice versa.

[00500] Example 25¢: Alternatively, the experimental protocol above is performed with

25  obese human subjects or overweight human subjects and applicable controls (healthy human
subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 26
30

Example 26a: Lower GI administration of four chemosensory receptor ligands (Sweet,

MSG, Fat, and Bitter) in diabetic human subjects.
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15 mg/subject) at least one hour prior to chemosensory receptor ligand instillation.
[00504] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and

20  preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic

25 humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.

30 [00505] Example 26b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.

For example in an alternative protocol, sucralose is administered along with glucose. The
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Example 27

10 Example 27a: Upper GI administration of five chemosensory receptor ligands (Sweet,
MSG, Fat, Bitter, and Bile Acid) in diabetic human subjects.

[00507] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Five chemosensory receptor ligands (Sweet, MSG, fat, bitter, and
bile acid) can be assayed for the treatment of diabetes as detailed in the example below.

15 [00508] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, MSG, Quinine, fatty acid emulsion, and
Chenodeoxycholic acid (CDC) for the treatment of diabetes. Subjects are grouped
according to dosage, and increasing dosages (sucralose range of 0.01 -100 mg/kg; MSG
range of 0.01 — 100 mg/kg; fatty acid emulsion (e.g., Intralipid®) of 10% solution at 0.5-10

20  ml/min over ranges of 10 sec. — to 5 min.; Quinine range of 0.01 — 100 mg/kg; CDC range
at 1-50 mMol solution at 1-10 ml/min over a range of 10 sec. — 5 min.) are utilized.
Chemosensory receptor ligands are instilled into the subjects via specialized tubing (e.g.,
Ryle’s tube) inserted into the duodenum/jejunal area. The tubes are introduced
nasogastrically and allowed to advance by peristalsis into the final location.

25 [00509] Optionally, Dipeptidyl Peptidase IV (DPP IV) is inhibited in designated groups,
or all, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00510] Blood samples are collected at baseline, at 15 minute intervals for the first hour

30  post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and

preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
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the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.

[00511] Example 27b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.

[00512] Example 27c: Alternatively, the experimental protocol above is performed with
obese human subjects or overweight human subjects and applicable controls (healthy human
subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 28

Example 28a: Lower GI administration of five chemosensory receptor ligands (Sweet,
MSG, Fat, Bitter, and Bile Acid) in diabetic human subjects.

[00513] Diabetic human subjects can be assessed for the efficacy of therapies for the
treatment of diabetes. Five chemosensory receptor ligands (Sweet, MSG, fat, bitter, and
bile acid) can be assayed for the treatment of diabetes as detailed in the example below.
[00514] Diabetic and nondiabetic human subjects are selected for administration of the
chemosensory receptor ligands sucralose, MSG, Quinine, fatty acid emulsion, and
Chenodeoxycholic acid (CDC) for the treatment of diabetes. Subjects are grouped
according to dosage, and increasing dosages (sucralose range of 0.01 -100 mg/kg; MSG
range of 0.01 — 100 mg/kg; fatty acid emulsion (e.g., Intralipid®) of 10% solution at 0.5-10
ml/min over ranges of 10 sec. — to 5 min.; Quinine range of 0.01 — 100 mg/kg; CDC range

at 1-50 mMol solution at 1-10 ml/min over a range of 10 sec. — 5 min.) are utilized.
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Chemosensory receptor ligands are instilled into the subjects via nasogastric tubing inserted
midway up the descending colon through the rectum of the human subjects.

[00515] Optionally, Dipeptidyl Peptidase IV (DPP 1V) is inhibited in designated groups,
or all, of the test subjects to prevent degradation of the target hormones by endogenous
peptidases. DPP IV inhibition is accomplished via co-administration of sitagliptin (100
mg/subject) at least one hour prior to chemosensory receptor ligand instillation.

[00516] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin, and GLP-2. Assays
for the hormones are performed using standard ELISA methodologies. Results are analyzed
for efficacy of chemosensory receptor ligand administration for the treatment of diabetic
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase.

[00517] Example 28b: Alternatively, the chemosensory receptor ligands, if not
metabolized, are administered with a cognate metabolite in the experimental protocol above.
For example in an alternative protocol, sucralose is administered along with glucose. The
ligand may be administered in increasing doses with respect to a fixed dose of the cognate
metabolite and vice versa.

[00518] Example 28c: Alternatively, the experimental protocol above is performed with
obese human subjects or overweight human subjects and applicable controls (healthy human
subjects). Parameters unique to the obesity systems are modified based on known standard

assay conditions. Samples are collected and hormone assays performed as described above.

Example 29

Dose-response studies for individual and combinations of chemosensory receptor ligands.
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[00519] Chemosensory receptor ligands corresponding to each of the chemosensory
receptor (Sucralose, MSG, Quinine, fatty acid emulsion, and Chenodeoxycholic acid) and
optionally cognate metabolites are individually administered in diabetic rat upper GI and
lower GI systems as well as diabetic human upper GI and lower GI systems (see previous
examples for administration protocols for the rat and human systems in both the upper GI
and lower GI) to determine the optimum doses for each chemosensory receptor ligand as
well as the optional cognate metabolite (e.g., glucose). Subjects are administered sitagliptin
(DPP 1V inhibitor) at 10mg/kg or 100 mg/subject in rats and humans respectively at least 60
minutes prior to chemosensory receptor ligand and optional cognate metabolite infusion.
[00520] Chemosensory receptor ligands and optional cognate metabolites are
administered individually at increasing amounts (mg/kg/min), where each subject is
administered a set mg/kg/min dose and the dose is maintained at this set level for a 30
minute period. Blood samples are collected at frequent intervals (e.g., every 1, 2, or 5
minutes) throughout the 30 minute period and assayed for hormone levels. Hormones
assayed include CCK, GIP, GLP-1, Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-
peptide, Ghrelin, and GLP-2. Assays for the hormones are performed using standard
ELISA methodologies. Results are analyzed for efficacy of chemosensory receptor ligand
and optional cognate metabolite administration for the treatment of diabetic rats and
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to
increase and change according to the dosages given.

[00521] 50% of maximal response dose and 50% of the maximum tolerated dose are
determined for each chemosensory receptor ligand. Optionally, 25% of maximal response
dose is determined for a cognate metabolite.

[00522] Alternatively, the experimental protocol above is performed with Diet Induced
Obese rats, obese human subjects or overweight human subjects, and applicable controls
(healthy rat or human subjects). Parameters unique to the obesity systems are modified
based on known standard assay conditions. Samples are collected and hormone assays

performed as described in Examples 1-28, above.

Example 30
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Experiments to determine the effect of optional cognate metabolite co-administration with
the chemosensory receptor ligands are performed using the human and rat systems
described in Example 29.

5 [00523] Subjects (rats and humans, in both upper GI and lower GI) are administered
sitagliptin (DPP IV inhibitor) at 10mg/kg or 100 mg/subject in rats and humans respectively
at least 60 minutes prior to chemosensory receptor ligand and glucose co-infusion. The
chemosensory receptor ligands are individually co-administered at the 50% of maximal
response dose with glucose at the 25% of maximal response dose.

10 [00524] Blood samples are collected at frequent intervals (e.g., every 1, 2, or 5 minutes)
throughout the 30 minute period and assayed for hormone levels via standard ELISA
methodologies including CCK, GIP, GLP-1, Oxyntomodulin, Peptide Y'Y, Insulin,
Glucagon, C-peptide, Ghrelin and GLP-2. Assays for the hormones are performed using
standard ELISA methodologies. Results are analyzed for efficacy of chemosensory

15 receptor ligand and cognate metabolite administration for the treatment of diabetic rats and
humans. Metabolites and other analyte concentrations, including glucose, free fatty acids,
triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also assessed.
Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to

20  increase and change according to the dosages given.

[00525] The effect of co-administration of a cognate metabolite (glucose) with each
chemosensory receptor ligand, as well as 50% of maximal dose and 50% of maximum
tolerated dose is thus determined.

[00526] Alternatively, the experimental protocol above is performed with Diet Induced

25  Obese rats, obese human subjects or overweight human subjects, and applicable controls
(healthy rat or human subjects). Parameters unique to the obesity systems are modified
based on known standard assay conditions. Samples are collected and hormone assays

performed as described in Examples 1-28, above.

30  Example 31

Experiments to determine the effect of the administration of combinations of chemosensory

receptor ligands are performed in rat and human systems as described in Examples 1-28.
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[00527] Each chemosensory receptor ligand of the combinations found in Examples 1-28
is administered at the 50% of maximal response dose (determined as described in Examples
28 and 29). Duplicate experiments are performed where optional cognate metabolites (e.g.,
glucose) is co-administered at the 25% of maximal response (determined as described in

Examples 29 and 30).

Rat blood sample collection

[00528] Blood samples are collected via cannulation of the tail vein, and samples are
withdrawn at baseline, 15, 30, 60 and 120 minutes post-instillation. Blood samples are
collected in collection tubes containing standard cocktails of peptidase inhibitors and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin and GLP-2. Assays for
the hormones are performed using standard ELISA methodologies. Results are analyzed for
efficacy of chemosensory receptor ligand and cognate metabolite administration for the
treatment of diabetic rats. Metabolites and other analyte concentrations, including glucose,
free fatty acids, triglycerides, calcium, potassium, sodium, magnesium, phosphate, are also
assessed. Circulating concentrations of at least one of the measured GLP-1, GLP-2, GIP,
oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to

increase and change according to the dosages given.

Human blood sample collection

[00529] Blood samples are collected at baseline, at 15 minute intervals for the first hour
post-instillation, and at 30 minute intervals for hours 2-4 post-instillation. Blood samples
are collected in collection tubes containing standard cocktails of protease inhibitors (e.g.,
Sigma P8340 - 1/100 dilution and valine pyrrolidine --100 uM final concentration) and
preservatives, and samples are stored at -25° C until assayed. Blood samples are assayed for
the presence of hormones related to insulin regulation, including CCK, GIP, GLP-1,
Oxyntomodulin, Peptide Y'Y, Insulin, Glucagon, C-peptide, Ghrelin and GLP-2. Assays for
the hormones are performed using standard ELISA methodologies. Results are analyzed for
efficacy of chemosensory receptor ligand and cognate metabolite administration for the
treatment of diabetic humans. Metabolites and other analyte concentrations, including

glucose, free fatty acids, triglycerides, calcium, potassium, sodium, magnesium, phosphate,
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are also assessed. Circulating concentrations of at least one of the measured GLP-1, GLP-2,
GIP, oxyntomodulin, Peptide YY, CCK, glucagon and insulinogenic index are expected to

increase and change according to the dosages given.

Example 32

Exemplary composition weighted to sweet receptor ligands and its administration.

Composition A

Chemosensory Per oral solid dosage
Receptor Ligand form (mg) Dose (mg) B.i.d. Daily Total

Rebaudioside A 200 800 1600
Stevioside 100 400 800
Sucralose 100 400 800
Quinine 2 3 16

L-Glutamine 50 200 400
Oleic Acid 50 200 400

[00530] A single oral solid dosage form (e.g., tablet, pill, capsule, and the like) includes
the listed chemosensory receptor ligand components. A single dose for administration is a
set of 4 units of the oral solid dosage form (e.g., 4 tablets or 4 capsules). Each of the 4 units
contains identical chemosensory receptor ligand components; however each individual unit
is formulated for release 80% of the chemosensory receptor ligand components at a
different pH: pH 5.5, pH 6.0, pH 6.5, and pH 7.0 respectively. 20% of the chemosensory
receptor ligand components are released immediately. B.i.d. dosing occurs at 30 minutes to
1 hour prior to breakfast or the first meal of the day and 30 minutes to 1 hour prior to lunch
or the second meal of the day. Alternatively, other dosing occurs, depending on the time of
day during which food intake is desired to be reduced, for example, b.i.d. dosing 30 minutes
to 1 hour prior to lunch or the second meal of the day and30 minutes to 1 hour prior to
dinner or the third meal of the day, or t.i.d. dosing 30 minutes — 1 hour before each meal of

the day.

Example 33

Exemplary composition weighted to sweet receptor ligands and its administration.

Composition B
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Chemosensory Per oral solid dosage
Receptor Ligand form (mg) Dose (mg) B.i.d. Daily Total

Rebaudioside A 200 800 1600
Stevioside 100 400 800
Sucralose 100 400 800
Quinine 2 3 16
L-Glutamine 50 200 400

[00531] A single oral solid dosage form (e.g., tablet, pill, capsule, and the like) includes
the listed chemosensory receptor ligand components. A single dose for administration is a
set of 4 units of the oral solid dosage form (e.g., 4 tablets or 4 capsules). Each of the 4 units
contains identical chemosensory receptor ligand components; however each individual unit
is formulated for release at a different pH: pH 5.5, pH 6.0 or pH 6.5. One unit releases
approximately 20% of its components in about 15 to about 60 mins after encountering an
intestinal pH of approximately 5.5, and releases the remaining 80% of its components in
about 2 hrs. Another unit releases approximately 20% of its components in about 15 to
about 60 mins after encountering an intestinal pH of approximately 6.0, and releases the
remaining 80% of its components in about 4 hrs. A third unit releases approximately 20% of
its components in about 15 to about 60 mins after encountering an intestinal pH of
approximately 6.5, and releases the remaining 80% of its components in about 4 hrs. A
fourth unit releases approximately 20% of its components in about 15 to about 60 mins after
encountering an intestinal pH of approximately 6.0, and releases the remaining 80% of its
components in about 7 hrs.. B.i.d. dosing occurs at 30 minutes to 1 hour prior to breakfast
or the first meal of the day and 30 minutes to 1 hour prior to lunch or the second meal of the

day.

Example 34

Formulation of Composition B
[00532] The chemosensory receptor ligands of Composition B (Rebaudioside A,
stevioside, sucralose, quinine and L-glutamine) are formulated into bilayer tablet cores with

the excipients as indicated in the following table (expressed in proportional units).

IR CR7 CR4 CR2
Stevioside 13.3 16.0 16.0 16.0
Sucralose 13.3 16.0 16.0 16.0
Quinine sulfate
dihydrate 0.29 0.4 0.4 04
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L-Glutamine
6.7 3.0 3.0 3.0
Reb A
26.7 32.0 32.0 32.0
Prosol HD90
28.71 9.6 12.0 15.6
Pruv
3.0 3.0 3.0 3.0
Croscarmelose
Sodium 4.0 - - -
Methocel K4M
- 11.0 3.6 5.0
Klucel EXF
4.0 4.0 4.0 4.0

[00533]
tablet that releases its contents in about 15 to about 60 minutes. CR2, CR4, and CR7 refer

The IR column of the above table refers to 20% of the mass of the bilayer

to the remaining 80% of the components that release over approximately 2, 4 or 7 hrs. A

bilayer tablet core has an IR compound and one of the CR, CR4 or CR7 components. With
5 the exception of stevioside (>90 purity), the purity of all ingredients is >99.8% and the

concentrations of all impurities for all ingredients are significantly below the limits set

under International Conference on Harmonisation (ICH) guidance.

10

15

[00534] The bilayer tablet cores are coated with the following coating compositions
for release at the indicated pH in the following table (expressed in proportional units).

Composition IR/CR | IR/CR | IR/CR | TIR/CR

2hr 4hr 4hr 7hr
pHS5S5 | pH6.0 | pH6.5 | pH6.0

Eudragit L30 D55 833.4 [ 750.06 | 625.05 | 750.06

Eudragit FS 30D 0 83.34 | 208.35 83.34

Talc 125.0

Triethylcitrate 25.0

Water 1016

Example 35

Assessing efficacy of Composition B as described in Example 33 and 34 in obese human

subjects.
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[00535] The objective of this study is to assess the efficacy of a composition and
administration as described in Example 33 on weight loss and gylcemic control in obese
human subjects. The study design is a placebo-controlled, randomized, double blinded trial
at three testing centers and a duration of 16 weeks.

[00536] Total patient population: N=300. Patients are selected based on a body mass
index of greater than or equal to 30. 20% of the patient population can be diabetic (D&E, or
stable metformin).

[00537] The dietary instruction is given at randomization only and excludes hypocaloric
diets. Patients are assessed monthly with weight measurements and blood sampling along
with a patient questionnaire. Blood samples are assayed for the presence of metabolic
hormones including CCK, GIP, GLP-1, Oxyntomodulin, Peptide YY, insulin, glucagon, C-
peptide, ghrelin and GLP-2 as well as plasma glucose via A1C (glycated hemoglobin)

concentrations.

Example 36

Assessing the effects of Composition B as described in Example 33 and 34 in healthy
human subjects.

[00538] The objective of this study is to assess the effect of a composition and
administration as described in Example 33 on hormone excursions following two meals in
healthy human subjects. The study design is a 8-day placebo-controlled, cross-over trial.
Healthy patients are divided into two groups that receive either placebo or the composition
described in Example 33 on Days 1-3 twice daily, 30 minutes to 1 hour prior to breakfast
and lunch. On Day 4, blood samples are collected prior to administration of the
composition and at 15 minute intervals post-meal for 2 hours. Blood samples are collected
in collection tubes containing standard cocktails of protease inhibitors and preservatives,
and samples are stored at -25°C until assayed. The process is repeated for Days 5-8 with
the placebo group receiving the composition and the composition group now receiving the
placebo.

[00539] Blood samples are assayed for the presence of metabolic hormones including
CCK, GIP, GLP-1, Oxyntomodulin, Peptide Y'Y, insulin, glucagon, C-peptide, ghrelin and
GLP-2 as well as plasma glucose via A1C (glycated hemoglobin) concentrations. Positive

patient outcome and response to the study is defined as an increase in GLP-1, GIP, Peptide
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x Januvi a dosi ng X x Meal Test X X 15Vol unteer Instructions
[ 00551] During the period of study, volunteers were instructed to go about
t hei r uswab 2daivi3yi18bi ves. They were di scouraged from engagirni$2010/0S326BnUOUS

exercise or changing their usual lifestyle. Volunteers were instructed not
to snoke or drink coffee during the study period. They were to report any
side effects, or changes in howthey feel. If they had the

Y'Y, or Oxyntomodulin plasma AUC with the composition as described in Example 33 over
placebo and/or a decrease in glucose AUC with the composition as described in Example 33
over placebo. A 20% increase of the hormone, or a 20% decrease in glucose is defined as

very significant.

Example 37

An 8-Day, Randomized, Cross-Over, Blinded, Placebo-Controlled, Single Center Study
Assessing The Efficacy Of Composition B as Described in Example 33 and 34 On Meal-
10 Driven Hormone Levels In The Circulation Of Obese Volunteers
[00540] An 8 day clinical study as designed to examine the effect of Composition B on
meal-driven, gut hormone profiles in overweight volunteers.
Indication
[00541] The effect of Composition B versus Placebo is compared on gut hormone release.
15 Rationale
[00542] Study: To examine Composition B's effect on gut hormone release and
therapeutic possibility in the treatment of obesity.

[00543] Sitagliptin (Januvia): Because gut hormones GLP-1 and PYY as well as others

are rapidly broken down by the peptidase DPP-IV, subjects were asked to ingest 100 mg of
20  the DPP-IV inhibitor sitagliptin (Januvia) an approved medication for the treatment of
diabetes on the morning of each meal test day (day 4 and 8).
Objectives
[00544] Primary: To assess the effects of Composition B on Glucagon-Like Peptide-1,
Peptide YY and other gut hormone concentrations in the bloodstream before, and during, a
25  standard breakfast and lunch after administration of Composition B or Placebo.
[00545] Seccondary: To assess the effects of Composition B on plasma glucose, insulin,
and triglycerides serum concentrations, before, and during, a standard breakfast and lunch
after administration of Composition B or Placebo.
Trial Design
30  [00546] The trial was a double-blind, randomized, single center study using a cross-over
design. Male and female subjects with obesity were included in this study. Approximately
10 eligible subjects who had given their informed consent to participate were randomized to

one of the following treatments:
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5need to take acute nedication during the trial such as aspirin,
acet am nophen, or allergy nedications they were instructed to report it but
t hey wer ewOabd/t3bmd it woul d not disqualify them from treTatSaay/05851dy
Procedures [00552] Screening (Visit 1) assessed subjects for

i ncl usi on/ excl usi on. 10[ 00553] Random zation - Day 1 (Visit 2)

Random zation occurred about 4 weeks of Visit 1. Volunteers showed up to
clinic fasting prior to 8:00 AM Vital signs, height, weight, baseline

bl oods (fast.ing,apdidess prandi al insulin, glucose, triglyceride, G.P-1
(active and to ?wi PYY (active and total) G P, ghrelin 15(active and
total), a R appdyl in) were
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tablets vveﬁlonmpsmordbdﬂfe@rwene ac&hqﬁkstowkettheaaasmwd tifeBappaiakatduct €aotposioon Bi ni ng 4
tabletg). e e rOxi 30- 60

m nut eZS pr| or Qetbo%?f ea]f(t%1 tgg'(t% 6anl(%lut Un rlolt[foo];rrgatrf(ﬁaesp%l%lrigéc)ngg é,f? %gﬁﬁgeﬁe dI of the
day. Fi rsnnedbﬁeha(dhytﬁllmlthérspeumaproﬂad(evras oompwissd &f 4ltablot patkegrisogudrceingd | owed t o

h b kf t aft t f.ast | ood d ft Ki th first
dose (4" tamTa ot ovesr Digerc BeR b bl RoTwRire ot Afatdubst © 111
i nstruct edhdph takeisitBeivhert ﬂb:b/edcfk teabbrapalyic gHd68 and mgtRs] 1P0indy oft 0 br eakf ast

and |l unch on _da ) unteers. were instruct to return to the
o e s BO R Padpin I sl ea S S RIS h R G T8sh® A ¢ bl ors
(one pl@Ck%ldod%@ﬂﬁWnﬁﬁiﬁirMn&Qelﬁ@gd‘ﬁltlﬂztﬁr@&VEﬁd)LQﬂlofrﬁb@de galftast and | unch or
the first and second neal of the day. [00555] Vol unteers took 4

tabl ets (&M@ PHEREL Plappr BxtiHe ey e S@H‘G@t%drﬂiltté"sx% dpp sulieethereliRgelet  and
lunch or thechbhp&litiRMIweReRRGIRE! to @fc Jit@ tddYy and asked to ingest the

therapeutic product for days 5-7. On day 8 (visit 4), subjects returned to the clinic early on
the morning of the 8th day where they took the therapeutic product and 100mg of

15 sitagliptin, and subsequently received the test standard meals, similarly to day 4.
Inclusion Criteria

Male/female
All races
Impaired fasting glucose/Prediabetes (fasting blood glucose 100-125 mg/dI)
20 - Diabetes (fasting blood glucose > 126mg/dl) if fasting blood glucose is less or equal
to 140 mg/dl on no current diabetes treatment
Smokers allowed (but not smoking during the study period)
BMI 27-40 inclusive
Healthy with no health problems requiring medications
25 - Willingness to take 4 pills twice per day
- Willingness to adhere to protocol
Exclusion Criteria

Age <18 and >65 years
- BMI less than 27
30 - BMI over 40
- Any current drug treatment (prescription or over-the-counter medications, including
any antacids such as Rolaids or Pepsid). Subjects may take acute intermittent over-
the-counter medications (such as Tylenol), if needed.
Any nutritional supplement for weight loss
35 - Any chronic disease requiring medication
Surgery of any kind 6 months prior
History of gastrointestinal surgery
History of weight-loss within 3 months of screening
History of major weight loss (>20% body weight)
40 - Current infections
Inability to swallow 8 pills per day
History of diabetes requiring drug therapy
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[ 00556] Day 4 (Visit 3) - Meal Profiles 35 Volunteers showed up to clinic
fasting prior to 8:00 AM Bl ood drawi ng access was established via an

i ndwel | i /gocatissmsn. Vital signs, height, weight were tratars20/0532590

m nut es basel i nel bl oods were drawn and processed as appropriate for each
anal yte (fasting and postprandial insulin, glucose, triglyceride, GP-1
(active and 40total), PYY (active and total), G P, ghrelin (active and
total), anylin (active and total), C- Peptide, CCK and oxyntonodulin). At

t=-80 mnutes E[b%d&)?e@éu%>f5fOnﬂﬁF’f§’ st%héLQP%WH &%‘dﬁe@%‘hbpt' n 100ng) was
adm ni stered bx) aF thop g2 9l ass of t=-60 m nutes one
P f?n

dose (4 tablet g]ségolb%go 5 ﬁﬁl\@dm ni stered by nouth with
4 oz of water. Ex Es1 eﬂ Mﬂ(g;m %ﬁnlﬂ% re drawn and processed as
appropri ate. for £ t=0 brea as was provided to be

consuméd over a rmst 20 m nut es. Breakfast was 600 Kcal, conposed with a

caloric dl[mSHBbusmtherﬁwﬁimaiszbinwdlr htago td&%qﬁl@tfelﬂawiag]dea&ﬁ%tfaans At
t=30 m nuk{e b gongﬁ V\?f’e dravvn and processed as appropriate for each

anal yte. A28 RUt 8581 oods were drawn and processed as appropriate for
each anal yo0549[LOAMcrderD@ (Vishuy, ésclBionadsluvier eaddssaasedand processed as

appropria for each ana 120 m nut es. bl oods were drawn and
processedt[(g(?sglppgblﬁp?loa?léat%GB(r?VgﬁAﬁ\ Satﬁgﬂtsy‘f"%re asspgned 101086 OF W FRE M 50ds wer e
drawn @and gpfups @3eellh @ orpLiapE Barie afsﬂgneﬂafélﬁltrr@ﬁﬁ\kl%ttﬂqen féd4 dayd. 80 viiinyit es, one
dose (4 tablets osi tign cebo s adm ni stered by mouth with

f  Conp
4 oz of watRigets %@?%ﬂ ylassz@sdrﬂPrl%&e %atb‘(%ggvaw@ 8¢ DArP2R0tBR Bct¥sed as

appropri atghif orf@tNy 3R/l & Corfffoskion BAR Vit I £ witdhGno MRScHRrayi ded to be
i ngested over at nost 20 mnutes Lunch was provided to be consunmed over at

nost 20 nisHUeEstook thaik Revkyessigud iretaent feprddisignalittddya cal oric distribution
of 60% caglggj,w%rcggagle 15% protein and 25% fat. 20At t=270 m nutes Bl oods

were drawn and processed as appropriate for each analyte. At t=300 m nutes
bl ood$ were drawn an@;@f% é@?@;@m‘%m?’é{ﬁprl%?ﬁ i| 2% f oF a@ﬁ’l Ay ¢ I@?‘Y ! Qﬁgtti): 330
m nut €9 0HHOUS WeT § UT>gdWT| dlTd PKOTESSE] dppropK dt e 1TOr eacit dandi Xte
Informed Consent X
|Vital Signs X X X X
Height/Weight X X X X
Med/Surg Hx X X X X
or changes
Con Meds X X X X
[Demographics X
IAEs X X
Chemistry Panel X
Pregnancy Test X
Glucose X X X
[nsulin X X X
Triglycerides X X X
GLP-1 X X X
PYY X X X
IAmylin (active and total) X X X
Ghrelin (active and total) X X X
C-Peptide X X X
Oxyntomodulin X X X
GIP (total) X X X
CCK X X X
Placebo/Composition B X X X X X X X X
dosing
Januvia dosing X X
Meal Test X X

15 Volunteer Instructions
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At t=360 m nutes bl oods were drawn and processed as appropriate for each
anal yte. At t=420 m nutes bl oods were drawn and processed as
appropri ave 2bari3gmeh anal yte. 25 At t =480 m nutes bl oodeCmarseoidrnasm? and
processed as appropriate for each anal yte. After the 480 mnute
bl ood draw the volunteer was eligible for discharge. Upon

di scharge the volunteer was provided with 4 days of drug (8 packets).

Vol unteers were discharged fromthe clinic and instructed to take their
tablets e y = 1Nt [ : ys 1, 2
and 3. 3000 S eRr e Bl TSl L e RS RO Y
fasting. [18dEER}. Ty ware disgohnagideferns cngaging 4n steghi@is sxqropreorsherieatg)their

appr oxi na .30- i I r S . irst and
second mséll %P%?tﬁ%o\é%ﬂt%rgg'g%ﬁw%g%g8&tggﬁg 0 CEﬁrﬁl glg?ésf%?ggﬂ%lth%a@@flets (one
packet) apprakiligy elese t3€p60 any sidd¢ effecpr drahanges briwakthasfeclalidhdylad theor t he
first and_second neal af. the day. 0559] Day. 7 Vol.unteers took 4 tablets
(one. packdrst e Suaedry SR uh iy Sebar P, se-tPularSELT dha& nchor

t he first naditases org weeainstafctaddhe repany it baOhEOEEO ol Dehat B wovidsiot didjuakifyMeal
Profiles \C/ol u&tlﬁ%s showed up to clinic fasting prior to 8 00 AM Bl ood
drawi ng adtsg5eo 8&Wabl i shed via an indwel ling catheter. Vital signs,

hei ght, weshghtrraeg.eaken. At t=-90 minutes baselinel bloods were

drawn and processed as propriate for each 45analyte. At t=-80 m nutes
one t abl et[&ggg]\]a denge G)“tnlg aisgﬁs?(gﬂibieﬁ’tsi%?f IE@W‘* O%dmi ni stered by mouth
W th a4 ¢g08bRSRaRbmbalies - DAL 1 tvsied) m nutes one dose (4 tablets) of
Conposition B or Placebo was adm ni stered by mouth with 4 oz of water At

t=-5 ninutes bBaromiggionpeyted dhoret wedwn! Xivy 1S)Qrgcessed as appropriate for

each anal yte. Fohnteprsghqyyedaprtaglinigistingior el 6Moe consumed over at nost
20 m nut es. ‘Br ¥#pl sigps, height, weight, baseline bloods (fasting and postprandial insulin,

glucose, triglyceride, GLP-1 (active and total), PYY (active and total), GIP, ghrelin
15 (active and total), amylin (active and total), C-Peptide, CCK and oxyntomodulin)
were taken.
Assigned treatment arm (randomization)
Composition B or Placebo tablets was provided for 4 days of treatment (8 packets,
each containing 4 tablets).
20 - Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
breakfast and lunch or the first and second meal of the day.
First dose (4 tablets) was taken on visit 1
Volunteers were allowed to have breakfast after their fasting blood draws and after
taking their first dose (4 tablets)
25 - Volunteers were discharged from the clinic and instructed to take their tablets each
day 30-60 minutes prior to breakfast and lunch on days 1,2 and 3.
- Volunteers were instructed to return to the clinic on day 4 fasting
[00554] Day2

Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
30 breakfast and lunch or the first and second meal of the day.
[00555] Day 3

Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
breakfast and lunch or the first and second meal of the day.
[00556] Day 4 (Visit 3) - Meal Profiles

35 - Volunteers showed up to clinic fasting prior to 8:00 AM.
Blood drawing access was established via an indwelling catheter.
Vital signs, height, weight were taken
At t=-90 minutes baselinel bloods were drawn and processed as appropriate for each
analyte (fasting and postprandial insulin, glucose, triglyceride, GLP-1 (active and
40 total), PYY (active and total), GIP, ghrelin (active and total), amylin (active and
total), C-Peptide, CCK and oxyntomodulin).
At t=-80 minutes one tablet of Januvia 100 mg (sitagliptin 100mg) was administered
by mouth with a 4 0z glass of water.
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was 600 Kcal, conposed with a caloric distribution of 60% carbohydrate, 15%
protein and 25%f at . At t=30 m nutes bl oods were drawn and processed
as appropwpaba/f3srsoeach anal yte. At t=60 m nutes bl oods pagris2anasszsand
processed as appropriate for each analyte. 10 At t=90 m nutes bl oods were
drawn and processed as appropriate for each analyte. At t=120 m nutes

bl oods were drawn and processed as appropriate for each analyte. At t=180
m nut es bl oods were drawn and processed as appropriate for each anal yte
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vol unteer was efi’ én”f“&} a‘?”s?c aegl Lyl o Goatmegten | §eW%d t hat
the circulatin Pieeddy eyt with 4 a7 8f Welgihcent r at i ons of at | east GLP
(total¥, GLP (&t %)mnwtﬁﬁsbéﬂwwerpw I P processrdapprroprialg fofepeh 4naliceased
wi th Conposi'ti OhFEARMIBYRYMPEIVEPreideddp pe (RaNSrRy Y MAShY) NWVEF s and/ or
concent r at i onsLWidhva mopidet knbe coMpBed eYorit nEssh AP Ineinges- Sappleivgs S0y
35[00562] Sati K€y enveposet Witk porlose dirreytian ef pepicarriiate ItSP(ep@éﬁpluﬁ%fh on of
interest (e.g. fhéé‘!tt hy | ean, overwei ght, obese, norbidly obese, patients
with t3pe 2 di ébé?@é%)mprd%l@Qﬁﬁtwem qrasgn @@tﬁfPW@Seéﬁb?RPmelatGéoﬁ%ﬁh -studi es.
St udi es ar e ‘coAdtiP@minutes laodneividzad) and puisesedhs apgroppta daisecheaalytcol | ed
f ashi on to evalut3é0 mmitestbiasds were d(t%m‘mfﬁlﬁlptf@c@ﬁgd py appiogeiete face¢hpnalyiee | udi ng
Conposi ti on ‘B ahtdB360 nButedldodnsrealravaakedoceed ampbwpdata fgah¢henglyte.
40quest i onnai r &t &30 wimalbladaivery deaval @d pfogasSyd espdwpaataifeteachemplytd evel of
hunger2spri or: t &t 880 mimtt@lbboodndesalrivat indprakssed as appbpriat dkeeachMnglytet hey are
probed regar-di Aftef thodd3pmafierbdmclalsaw the volunteer was eligible for discharge.

Upon discharge the volunteer was provided with 4 days of drug (8 packets).

Volunteers were discharged from the clinic and instructed to take their tablets each

day 30-60 minutes prior to breakfast and lunch on days 1, 2 and 3.

30 - Volunteers were instructed to return to the clinic on day 8 fasting.
[00557] Day 5

Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
breakfast and lunch or the first and second meal of the day.
[00558] Day 6

35 - Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
breakfast and lunch or the first and second meal of the day.
[00559] Day7

Volunteers took 4 tablets (one packet) approximately 30-60 minutes prior to
breakfast and lunch or the first and second meal of the day.
40  [00560] Day 8 (Visit 4) - Meal Profiles

se 0 %t gt \i\@blg st1 uttlog | OOdSangh (Hraaer 15% and

Volunteers showed up to clinic fasting prior to 8:00 AM.

Blood drawing access was established via an indwelling catheter.

Vital signs, height, weight are taken.

At t=-90 minutes baselinel bloods were drawn and processed as appropriate for each
45 analyte.

At t=-80 minutes one tablet of Januvia 100 mg (sitagliptin 100mg) was administered

by mouth with a 4 0z glass of water
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and cravings. Volunteers have access to a buffet and are free to access as
much food as desired. The food is weighed or otherw se quantitated so as to
det er m newOhe1t138®b cal ori c val ue of the food ingested. PATABROIOOF32qL0t | ent
is calculated (i.e. VAS for satiety divided by the amount of calories

i ngested. Subjects in active arns of the studies report an increase the
Ssatiety index, i.e., produce greater satiety at a |lower caloric intake
when conpared to placebo. [00563] Wiile certain enbodi ments of the present

| nvention have Peterbosﬁlﬁf{‘d’iesa'aﬂe §&r(hb%ﬂleﬂ§r&* Gombbsitidd B RE ﬂQXébQU§ra§ o those

skilled in the,gapt:dna ﬁ% r) EHP&) s are 10 provided by way of exanple
I N

those skilled o id Jros s L

under st.ood tha}%t %f ﬁrQ ?as?'wtafgﬂa@%gea/ fPbd QonE%e£% N HERLY Ryt % @Ya%{“' on

descri bed herel C e, enployed .I.n rgtglsngn 5E 6'6/9 bo ydrate 159,

i nt ended t hat t | ne ention and

t hat met hods a ruc ur s co e of these cl nd their
equi val ents be t §Bwere ﬁ pﬁ}ﬁﬁfar Reh amie 1. A
conposj tion co E’ i'H ut%S ‘FIO %e epc'f% SSQaT?p BRI
conposi’tion s d. t‘fsob Oéqu(‘-?'ﬁge r%l ?ﬂ;flrpé é’fﬁefl %ﬂ‘ gpélf“ﬁ@ rﬁa 1 e(]nt of the
ligand to one F]énulleé VIS V6 aﬁ’@"i PEUETRE PP LOPE B %fc??c anayte.
conposi ti on 'ac ”1“665 Pvgre digydy rli’r‘fcﬁ? MBEqpfl?tSﬁorfe ekt el eases
at |east sone %Wﬁ%e‘ﬁ’é’o ré4 HEOTTHOR e Kt R. Was 3.
A corrp05|t| on ¥ ‘rSETF Yerouth Wit Frel n one or nore regions of the
intesti’ne are HhE OO VR anr PFRCCBSRAPPOREME For SAT Bl e ct um
104. A corrposHN)ﬁ é@éwbu“ﬁ@pfqyld@rié? qonsiiied eyeh abmestad eres: lagrlowes of t he
intestine are 10f¥9 kel eammpsc vati Caéoa@éhmlb%@n@ﬁ6%&ﬁ@9h¥dé@m% protein 5 A
conposi tion actst'nitto claim 1, wherein the conposition rel eases at an
onset of about A5t=t260 atBHas Blepdsiws diawn ailguecessss ot eppstivigte farsmchimbites, about
165 t ?about 196APHotmEss bitedht e Evoand pewessebs apprpTials furcagh skt nat i on
of times theredt 380 mimitadlordayatersirayty andipersetsed 2 apatsppeiete for cach analyg. A
conposi ti on ‘acAbirdphguinuies dlapidnwere digvay aidprachsscd argpomptipte forcedhemglyte. at  an
onset of about ApH480 ainuddsdltodp e’ dsawradnd procpsdeGasappropuest fdadh alysgbout pH
7.0, or conbi nati¢R0 mimrtesdlootloeowiravg admirevessed at dpproptiate dorsadli aelyte.
7. A conpositi éficiatbe d3Uinmgtes bloodl diam the vallneewivas tlgble ienibskaigory recept or
20ligand is selected fromthe group consisting of a sweet receptor |igand,
a bitter fegdistor |igand, an umani receptor ligand, a fat receptor |igand,
and a bil L g toclaim
7, wherei ﬁoﬁﬁgps%%%tg %ng:vg%{t}%?mgmcul &m%l Olgne ngcl:(%gggﬁr/gltréog ﬁ"“ag‘?%ugk {l:l[onm sting
of sucr al d=et Gla (el e, (a8iey.iiosiind)Y ReébaldndBY ie8-3 wiRe hwudicdsvite B,
Egg?g?r:sos ;dc%gl § 1%1%11:@ Q?a(yoqﬁrpgéedqg t}}% circl qgt%%%o?rﬁ&n%eiev%ls 8}8980(%1'09n§1laggns Wlthz S

30 placebo composition.

Example 38

Satiety Study

35 [00562] Satiety and satiation studies are performed in the population of interest (e.g.
healthy lean, overweight, obese, morbidly obese, patients with type 2 diabetes) in a
controlled setting appropriate for such studies. Studies are conducted in a randomized,
double-blind, placebo controlled fashion to evaluate the effect of compositions provided
herein, including Composition B and/or B. Patients are asked to complete a satiety

40  questionnaire and visual analog scales (VAS) to determine their level of hunger prior to

food intake and satiation after food intake. Also they are probed regarding food preferences
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9. A conposition according to claim7, wherein the bitter receptor |igand
is selected fromthe group consisting of a flavanone, a flavone, a

fl avonol ,wa2bi1zn3arsp a phenolic flavonoid, an isofl avonecraskemwoszst

agl ycone, a glucosinolate or hydrolysis product thereof and an organic

i sot hi ocyanat e. 10. A conposition according to claim7, wherein
the unam receptor ligand is selected fromthe group consisting of
glutamate salt, glutamne, acetyl glycine and 5aspartanme. 11. A
conposi ti gy aa&ﬁ%sd'v'agm{eers%@é Becks DIERE sl Ab abREERIACn b gyand is
selected fromth roup consisting o I'i nol el ¢ aci an olelc acid, an
onega- 3 f d@&lvdaﬂledoodals mlgﬂwct ertaghergise Q‘Iwei@ylleétShaml dateimdiag the totakeatiricat t y acid
emul si on l. at i I sition
according%? 3ﬁ£§§% i 4%@2}%&9%§E§&%38§C| &§%£§Q?§§fP%%%%&ﬁﬁggggﬁected
fromthe ghemmp)uomfsabtlbsiggesfedo&m;wtshmhatwe agischf the stlaiws mcmalancnca@sdthand a

chenodgoxyghol | L O APGRLS Nt i e 1-12

X le %O&uceérea%?P a%eﬁylat (IS nonma%( B’o‘fl 78 areﬁéom A

wher ei n t he

conp05|t|@mCaﬂcord|ng to any of clalns 1-12, wherein the chenpbsensory
receptor ligand is an agoni st. 15. A conposition according to claim
1, wherein the chenbsensory receptor ligand is an enhancer. 16. A

corrposi t i QO0SGBPWhSIL BEtath EHEBVIRLE@BAIfitZGHedohtdandtibiohae Sv@ahowhenpsensory
20r ecept or, wherei n .t he sition has sweet ne tency. of at | east
about 100 dF%CHE%delfeﬁ"én é%@%@gglo%?é%ﬁs%ﬁedslﬂ Wﬁ%ﬁatéﬁcg‘ ?fﬂ?@fi’él?eﬁ Sioffe
Conposipt | PRoviided @4 ams/ %de){aﬁlp[e%nﬂ%asfeurﬁéi@uswaﬁﬁﬁﬁs [cRaRE afd suBdtitetiseGHipNs of the
intestine of a su { . A conposition accordlgg to claim 16,
t

wher ei n t REVOSHIGS hpwhﬂlﬁw the %Wétbﬁlé%p%@tgefmﬂ/ﬂ@fm&ﬂtwrb hoslgdet i mes t he

sweet ness \RRLaHSYhAlvaSHERSRativeR RIS dARk ﬁ%}f'ﬁ"oﬁ’ Wit Heledi m 16,
wherein the conposition has a sweetness potency of | east 1000 tines the

sweet ness TFytbe gEployed BscHsiag themez@@lﬂma@swm:wawg M@mmfsms dofing
conposi ti ‘?ﬁb s%&;%ocff%erlgvélﬁo&é&l' 1t :l'gét}foﬂg LR EARR wuﬁinr{ge &oFOSTRIEBRRLY
receptor |i sel ected fromthe group consisting of a sweet receptor

| i gand,s aabd thesequiedenst rcovergdhdreban umanmi  recept or Ilgand, a fat receptor
ligand, and a bile acid receptor |igand. 520. A conposition conprising a
nonnet abol i zed Iigand to a sweet chenpbsensory
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receptor wherein the conposition has a sweetness potency equivalent to at

| east about 500 grans of sucrose, and wherein the conposition is adapted to
rel ease twe 2bilg@samot o one or nore regions of the intestiPog/uskol@osizbj ect .

21. A conposition according to claim20, wherein the conposition has a
10sweet ness potency equivalent to at | east about 5000 granms of sucrose.

22. A conposition according to claim 20, wherein the conposition has a
sweet ness potency equivalent to at |east about 10000 grams of sucrose.

23. A conposition according to clai g2gpfdirther conprising a chenpsensory
receptor |ligand selected fromthe group consisting of a sweet receptor

| i gand, a WHATdD C1adMESWSor |1i gand, an umami receptor |ligand, a fat
receptor ligand, and a bile acid receptor |igand. 24. A met hod of
treating a conditi of .835QGIALEMAPMiAdY eherRETRGS IR lrﬁﬁg%&lfelﬁ fhe@ subj ect
conpri sing adnlnlsterlng at a conposition conprising a chenosensory

recept or Icpgperetionihadapicd tq wl@awﬁb@meﬂm@ﬂﬂy|e§t‘e<awgpmemtt06th|eéllg@alste oge or

t her apeut i AN 20t he ligand to one or nore regions of
t he |n?espﬁﬁék%¥ﬁggpm%hM§U Q&m&§25 A met hod according to claim 24,
wherein the conposition further rel eases at |east sonme of the chenpsensory
receptor |igand in £kemeesgipaepcording to claimg, whergiattheorpmpesispifuiget o cl ai m 24,
wherein o I denum j ej unum
et | cana P o G To L1 ai m 24,
wherein one or nore regions of the intestine are the jejunum il eum

caecum col on &nd/ oft cPEResilipn ag@rdingrierdiae lavbeediong o Bokiregions2d thewher ei n t he
conposi ti gedigh HRIESIBlCAR, Ryagh ﬁéun@*a%éhm cdi6h AR tectpn M NUtes, about 105
to about 135 m nutes, abouf to about 195 m nutes, about 225 to about
255 mnutes or a conblnatlon of times thereof follomnng adnlnlstratlon to a
subj eclt. 4. 28 compepitoRgecoadie® iodilag 1 whereione oumoighegienspf thse
CO”D05|t'Qﬂe&ﬁé%%%%%qﬁﬁmﬁﬂkﬁﬂﬁ&kmﬁﬁc%PH%LwQ#RQmQ, about pH 5.5, about pH
6.0, about pH 6.5, about pH 0, or SConblnatlon t hereof follow ng

adm nistration_to a subje A nmet hod according to clai m 24,
wherein the chénose‘h§6‘?‘1905Ft@ééﬁ‘%06ﬁlln$ Iogém I, whereindbs oanpepiieR Tekasey bt

consi st n@nm opab%we% ab&RABWARutdsl BRRA10580 Bbduk 835 MBGRBLBbu g8 Mbou@N umami
receptor and, a fat receptor [igand, and a bile acid receptor l'i gand.

met HBgH%Jé%r HOHGR25 60 ahroart 74 5IDINUiRR & EgombiEos aknestbuersteliowingand i s
105e|egteqd&{g%hﬁgptg, petconsi sting of sucral ose, aspartane, Stevioside,
Rebaud'05|de A, Rebgugﬁgs?de B, Rebaudi oside C, Rebaudi oside D,
Rebaudi osi de E, Rebaudi osi de F, Neot ane, acesul f ame-K and sacchari n.

32. A nethod abcor dfﬁﬁ@mt’%lt&né‘F?ﬁf@()gtWéb whemis thg omposifieilaws 2t igand i s

?f' ect ed foh%%f ABuPYD, HONTEEE 5 NBoRipHPs.§ | BYADAES, aBolip@VOfer @ flavonol, a
avan, a p enol i c
combination thereof following administration to a subject.
7. A composition according to claim 1, wherein the chemosensory receptor

20  ligand is selected from the group consisting of a sweet receptor ligand, a bitter receptor

ligand, an umami receptor ligand, a fat receptor ligand, and a bile acid receptor ligand.

8. A composition according to claim 7, wherein the sweet receptor ligand is
selected from the group consisting of sucralose, aspartame, Stevioside, Rebaudioside A,
Rebaudioside B, Rebaudioside C , Rebaudioside D, Rebaudioside E, Rebaudioside F,

25  Neotame, acesulfame-K and saccharin.

9. A composition according to claim 7, wherein the bitter receptor ligand is

selected from the group consisting of a flavanone, a flavone, a flavonol, a flavan, a phenolic
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15f 1 avonoi d, an isoflavone, a |linonoid aglycone, a glucosinolate or
hydr ol ysi s product thereof and an organi c isothiocyanate. 33. A

met hod acwordiwmig3tso cl ai m 30, wherein the umam recept oPcClriusand/osrssel ect ed
fromthe group consisting of glutanmate salt, glutam ne, acetyl glycine and
aspartame. 2034. A method according to claim 30, wherein the fat receptor
ligand is selected fromthe group consisting of a linoleic acid, an oleic
acid, an onega-3 fatty acid, a palmtate, an ol eoyl et hanol am de, a m xed
fatty aci Aol a I ) 35.
LY, 2 e eoR AR GRS LAVLEHIASOTHIE MR ot
25sel ect ednd apergteisgthtpaprnesnsi sti ng of deoxycholic acid, a taurocholic
acid and a chenodeoxycholic acid. 36. A nethod according to any of
claims 24-35, whereinyh 1tfbﬁ%€&'§cﬁﬂ§%rc){a1ﬁleﬁ%&9{nthélﬂﬁaﬂﬁrlec% AP st. WO
2011/133180PCT/U82010/0 A net hod accordlng to any of clains
24- 35, Whé@léfitﬁi fr¢re ﬂ@mémn%mg of gl@@ptawrsaltd gtmdinesceiphgheciabuidi zed.

38. A ne gordlng to claim24, wherein the chenbsensory receptor
Ilgand |s n en ancer. 539. A nethod according to claim24, wherein the
conposition is admnistered prior to ingestion of food by the subject.

40. A method atbor %ﬁgmpwlt&napw@ng toghrame) whempia teofaticespsn ligaoei ated with a

chenmpsensqgy. &éaeg&ﬁwg[r&%ec%ﬁélﬁ LS Lﬁ&@ﬂ: gaaaa%hél@ c?a/ra%el@%q 3 ERS UL

resi st ance, etes ' etes type Pesi t I nge eatlng,
undesi r ed pﬁlao@tecaracwlﬁw@%hanbbmﬂea@lmlwﬂlf@m acgl ell@dl@@l and atl(N reduce food intake
or to |osg ht | oss, anorexia, glucose intolerance,
gestatlonaf:y}@%o(g é?g@e O%%%%% dysl i pi dem a, post-prandi al

dysli pi dem a, bone | oss d{sorders ost eopeni a, osteoporosis, nuscle wasting
di seas®, nuscl &2.degbremnpesition adfr@@ngi@rcéalmﬁoWy@ymtthqzbllw\ﬁardye@pt@dhgﬁné i{ PCOS) ,

non- al coholiGed @l Bl A898 (Neic (B ALGANAL LGy Bl ER! Ohepati ti s

(NASH), depression, I mrune 'di sor ers he gut, celiac
di sease, bweledxyelwfjobadity, irritable bowel syndrone (IBS), inflanmatory
bowel disease (1BD), ulcerative colitis, Crohn's disease, and short bowel

syndr one. 13. 414 BRRIRAd-ALHRL 8 ) of Qufflsal  Aflers R Gleholdigogondi ti on

i s diabetes. od atcording to claim
condi t i on récsptobleging ys. nonmetaboliz4®. A met hod according to claim?24, wherein
the subject is undergoing bariatric 20surgery. 44. A net hod

accordisng to chal mg%o&b‘&sﬁt%‘ﬁ acGRHRE 103D 9 AFHHSNL 51 (ALl Odhefhotthlidy f OF

dlabetes or obesit
receptor hgand is an agonist.

15. A composition according to claim 1, wherein the chemosensory receptor

ligand is an enhancer.

16. A composition comprising a nonmetabolized ligand to a sweet chemosensory
20  receptor wherein the composition has a sweetness potency of at least about 100 times the
sweetness potency of sucrose, and wherein the composition is adapted to release the ligand

to one or more regions of the intestine of a subject.

17. A composition according to claim 16, wherein the composition has a

sweetness potency of at least 500 times the sweetness potency of sucrose.

25 18. A composition according to claim 16, wherein the composition has a

sweetness potency of at least 1000 times the sweetness potency of sucrose.
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45. A nethod of treating a disease, disorder or defect in energy
honmeostasis in a subject conprising adm nistering at a conposition

conpri si yoaothsamsensory receptor 25ligand, wherein theCctaspasiosi2en i s
adapted to release a therapeutically effective anount of the ligand to one
or nore regions of the intestine of a subject.

19. A composition according to claim 16 further comprising a chemosensory
receptor ligand selected from the group consisting of a sweet receptor ligand, a bitter
receptor ligand, an umami receptor ligand, a fat receptor ligand, and a bile acid receptor

ligand.

5 20. A composition comprising a nonmetabolized ligand to a sweet chemosensory
receptor wherein the composition has a sweetness potency equivalent to at least about 500
grams of sucrose, and wherein the composition is adapted to release the ligand to one or

more regions of the intestine of a subject.

21. A composition according to claim 20, wherein the composition has a

10  sweetness potency equivalent to at least about 5000 grams of sucrose.

22. A composition according to claim 20, wherein the composition has a

sweetness potency equivalent to at least about 10000 grams of sucrose.

23. A composition according to claim 20 further comprising a chemosensory
receptor ligand selected from the group consisting of a sweet receptor ligand, a bitter
15 receptor ligand, an umami receptor ligand, a fat receptor ligand, and a bile acid receptor

ligand.

24. A method of treating a condition associated with a chemosensory receptor in
a subject comprising administering at a composition comprising a chemosensory receptor
ligand, wherein the composition is adapted to release a therapeutically effective amount of

20  the ligand to one or more regions of the intestine of a subject.

25. A method according to claim 24, wherein the composition further releases at

least some of the chemosensory receptor ligand in the stomach.

26. A method according to claim 24, wherein one or more regions of the

intestine are the duodenum, jejunum, ileum, caecum, colon and/or rectum.

25 27. A method according to claim 24, wherein one or more regions of the

intestine are the jejunum, ileum, caecum, colon and/or rectum.

28. A method according to claim 24, wherein the composition releases at an

onset of about 5 to about 45 minutes, about 105 to about 135 minutes, about 165 to about
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195 minutes, about 225 to about 255 minutes or a combination of times thereof following

administration to a subject.

29. A method according to claim 24, wherein the composition releases at an
onset of about pH 5.0, about pH 5.5, about pH 6.0, about pH 6.5, about pH 7.0, or

combination thereof following administration to a subject.

30. A method according to claim 24, wherein the chemosensory receptor ligand
is selected from the group consisting of a sweet receptor ligand, a bitter receptor ligand, an

umami receptor ligand, a fat receptor ligand, and a bile acid receptor ligand.

31. A method according to claim 30, wherein the sweet receptor ligand is
selected from the group consisting of sucralose, aspartame, Stevioside, Rebaudioside A,
Rebaudioside B, Rebaudioside C , Rebaudioside D, Rebaudioside E, Rebaudioside F,

Neotame, acesulfame-K and saccharin.

32. A method according to claim 30, wherein the bitter receptor ligand is
selected from the group consisting of a flavanone, a flavone, a flavonol, a flavan, a phenolic
flavonoid, an isoflavone, a limonoid aglycone, a glucosinolate or hydrolysis product thereof

and an organic isothiocyanate.

33. A method according to claim 30, wherein the umami receptor ligand is
selected from the group consisting of glutamate salt, glutamine, acetyl glycine and

aspartame.

34. A method according to claim 30, wherein the fat receptor ligand is selected
from the group consisting of a linoleic acid, an oleic acid, an omega-3 fatty acid, a
palmitate, an oleoylethanolamide, a mixed fatty acid emulsion and an N-

acylphosphatidylethanolamine (NAPE).

35. A method according to claim 30, wherein the bile acid receptor ligand is
selected from the group consisting of deoxycholic acid, a taurocholic acid and a

chenodeoxycholic acid.

36. A method according to any of claims 24-35, wherein the chemosensory

receptor ligand is an agonist.
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37. A method according to any of claims 24-35, wherein the chemosensory
receptor ligand is nonmetabolized.

38. A method according to claim 24, wherein the chemosensory receptor ligand
is an enhancer.

39. A method according to claim 24, wherein the composition is administered
prior to ingestion of food by the subject.

40. A method according to claim 24, wherein the condition associated with a
chemosensory receptor is selected from metabolic syndrome, insulin resistance, diabetes
type 1, diabetes type II, obesity, binge cating, undesired food cravings, food addiction, a
desire to reduce food intake or to lose weight or maintain weight loss, anorexia, glucose
intolerance, gestational diabetes mellitus (GDM), dyslipidemia, post-prandial dyslipidemia,
bone loss disorders, osteopenia, osteoporosis, muscle wasting discase, muscle degenerative
disorders, polycystic ovary syndrome (PCOS), non-alcoholic fatty liver disease (NAFL),
non-alcoholic steatohepatitis (NASH), depression, a mood disorder, immune disorders of
the gut, celiac disease, bowel irregularity, irritable bowel syndrome (IBS), inflammatory

bowel disease (IBD), ulcerative colitis, Crohn’s disease, and short bowel syndrome.

41. A method according to claim 24, wherein the condition is diabetes.

42. A method according to claim 24, wherein the condition is obesity.

43. A method according to claim 24, wherein the subject is undergoing bariatric
surgery.

44. A method according to claim 24 further comprising administration of a drug
for diabetes or obesity.

45. A method of treating a disease, disorder or defect in energy homeostasis in a
subject comprising administering at a composition comprising a chemosensory receptor
ligand, wherein the composition is adapted to release a therapeutically effective amount of

the ligand to one or more regions of the intestine of a subject.
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