Novel Conmposition for Treating Metabolic Syndronme CROSS- REFERENCE TO
RELATED APPLI CATI ON This application clains the benefit of US
Provi si onawoAogd/asgati on 60/ 885,212, filed January 16, 280/ys20ds@s1123
content of which is incorporated herein by reference inits
5entirety. BACKGROUND Met abolic syndrone is characterized by a
group of nmetabolic risk factors, including abdom nal obesity,

at herogeni c dyslipidema (e.g., high triglyceride |levels, |ow HDL

chol est €10l LevRdvares Rk R LRI SNBREREDS: o7

pl asm nogen activator inhibitor-1 |evels), and proi nf | ammat ory state
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This invention is based on the unexpected discovery that a

conbi nafi of™YfYcert ai n known drugs exhibits synergistic effects in
treating netabolic syndrome and various ot her diseases. In one
aspect, the invention features a c n that includes a first
agent 20t hat can be an oxidati veB, éw Btion inhibi tor, an

i onophore, or aMeAMEROSINARNR is CRRPAARNES BPALRUAGF kitabsst ng%abﬁ ki nase
(AWPK) activator, a second agent that possesses anti-inflanmmat ory

activity, Heirdingabdpmingbehesity ﬁfé}ﬁros@m@ dysdipislemia (gu . high triglysaidstlonsisn
activity. Hiﬁ,rdﬁble f'ogpervbﬁ%tr)l rl%’li)fﬁo%s'te? 1&&%&2%&%:115108“18&& to
I'n XI a

any suitable agents t tive ati1on,” such as
oxi dat i19e BfSlsphgs phohpinhoiiosiate |(n::g1 umkk ﬁhrmdgan poplaqmmoogm agtiwator

l'i pi d-sol ubI ul pabl g of tran rei on _across. t he

b d bt e ERS, SRR St ma bl R Rtk PR e A 25
levels). Metabolic syndrome has become increasingly common in the United States.
It is cstimated that over 50 million Americans have this disorder. There is a need to

develop novel drugs to effectively treat this disorder.

15 SUMMARY
This invention is based on the unexpected discovery that a combination of
certain known drugs exhibits synergistic effects in treating metabolic syndrome and
various other diseases.
In one aspect, the invention features a composition that includes a first agent
20  that can be an oxidative phosphorylation inhibitor, an ionophore, or an adenosine 5’-
monophosphate-activated Protein kinase (AMPK) activator, a second agent that
possesses anti-inflammatory activity, and a third agent that possesses or maintaing
serotonin activity. The term “oxidative phosphorylation inhibitor” refers to any
suitable agents that inhibit oxidative phosphorylation, such as oxidative
25  phosphorylation uncouplers. An ionophore is a lipid-soluble molccule capable of
transporting an ion across the lipid bilayer of cell membranes; and an AMPK activator
is an agent that activates AMPK to phosphorylate its substrates, e.g., acetyl-CoA

carboxylase and malonyl-CoA decarboxylasc. Examples of the first agent include
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is an agent that activates AMPK to phosphorylate its substrates,
e.g., acetyl-CoA carboxylase and nal onyl - CoA decar boxyl ase. Exanpl es
of the firwbDagmstzigncl ude netformn (e.g., netform n Ehloe20851123
phenform n, buform n, ephedrine, thyroxine, salicylanilide, and
salicylic acid. The second agent can be any suitable
anti-inflammtory conmpounds (e.g., non-steroidal anti-inflamrmatory
conmpounds) . Exanples include aspirin, diclofenac (e.g., diclofenac
pot assi um @{etfdtrﬁ}lh%gnﬁﬁtf"éﬁﬂﬂlch'lﬁhdey lknéﬂfo%ﬁnbﬁ@nﬁm; eﬂl‘é&ﬂi&uﬂﬁrﬁxﬁf& or
dexi buprofen_ | ysi ne i ndonet haci n, acet am nophe ni nesul i de, and a
COX- 2 i nhi b«ilt%i nylidegnd saligylie pgid. Jlep decopd agant %)bﬁzml/ﬁlﬁtdlbleta@tl) The

third agentyamy 2o A0ROY AL, RRSARSIGERln T ALAHNAABGRad cast one

of the serotonlnsacl%?wtl en use in co tron"with the
first and Eeeoplds mglde sypingf, ﬁ@dxrﬁ:nae (g:gt diekfaaopetasiunmor dclbfeead ar get

0 seases. OlykleE RIS On OB P B R BRI, O

serotonin bglefda’rmﬁb[blﬁm l@esaiae, sad SEIAX-QhkIbE-(6IRY akBrit Bkitibbised COX-2
preferred %%Eg)@;ttl on contains netformn hydrochloride, aspirin, and

a ser ot oni i e firdgentaag be 8 spmBund peEseh sy %@W@gﬁéﬁﬁté’ﬁ%d

above can bf@@kerbRBintPdcafhicdhRCARES & éﬂn%lﬁegfoﬁﬂlthrfﬁ@ﬁépérﬁi@c&fdher
than those described therein. For exanple, metformn may treat a

15t ar get drecaisseffqasively troats apeerasyre hetargetdietasasio thivinMentionh Esamples
i nhi bi t,,ng 1Mdg§‘§eh6€8mﬂ@9 % p&%t}{{pﬁ% 1Pdte %rser%?&nllﬁ/ &Eétpgnﬁwf!ﬁe comPLex orn

another aspect e Invention urés a conpositlon consis

essenti al | yerotonia Hyidroshloed®nind & kabtonanrchptaia 1r(h1d11trbatAp&f@1m$pimpoyﬂuai ion
i nhi bi tor, i onophor.e I\/PK activator, .a secand ent t
possesses 3?1[{%?1 ‘IQ P%‘ﬁ?c@érf v %r‘ftﬁ?lpﬁreﬁbﬁﬁ%ﬂ‘?g{

possesses F&¢ firétgbntaedehiioied abdReah eesnthcanst kdabg v@@@i@l&igic@l' ly Of
used herein limts conposition to the three specified agents and

t hose t hat M§ehantsmspties thag thase describgd therging ey exagmple, ﬁmfeamm may treat a
characteri ahb® disedse Ge.g., @Ql?eté%ﬁ tfia(é%:ééhhlﬁsrﬁ bRk g it As Ml sease

descri bed herein. An exarrp such a conposition contains the
above- ment p’éﬂfﬁéhprvhﬂ@éo%l@ém@gﬁ‘df’lé phar naceutical | y accept abl e

carrier. 25 Th L 0 ny
(e.q., 5-3, 000 ﬂia%8§l@9§e§%%otﬂ§mq'§1§t§) ﬁ%@a@pgyrﬁ%#‘sﬁ@ﬁ 8?&1 ge?%egﬁa?@
1-5, 000 rrgo(zeﬁqt ageht L’h@t&@tnﬂugan txidatO@@hoxyphodAH0Q inthibhiton, ranierftﬁ)ﬁomgor anf

t he second t..apnd 0.1-1, 00 e.g., 0..1-100 , 0.1-50 . Or
0.1~ 30, gy DR s BRF e om 4 ph e e M REmBr O st A s
that cab cubgethab@seslsRRetolRiradReviey. AMRUES coBfbtihgThdehtial Byt hew
aspect, thlféF‘i@ vent| on features a nethaod for treating netabolic

syndr ome it compegibian o the fhresaipgrilied sasniswad these botanohe. The

met hod i ncljug@aiaffect its basic and novel characteristics, i.e., the efficacy in treating a
target disease described herein. An example of such a composition contains the
above-mentioned three agents and a pharmaceutically acceptable carrier.

25 The compositions described above can contain 5-5,000 mg (e.g., 5-3,000 mg,
5-1,500 mg or 5-1,000 mg) of the first agent, 1-5,000 mg (e.g., 1-3000 mg, 1-1,000
mg, 1-500 mg, or 1-100 mg) of the second agent, and 0.1-1,000 mg (e.g., 0.1-100 mg,
0.1-50 mg, or 0.1-30 mg) of the third agent, or in quantities of the same ratio as that
calculated bascd on the above amounts,

30 In still another aspect, this invention features a method for treating metabolic
syndrome, Parkinson’s disease, or polycystic ovarian syndrome. The method includes
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adm nistering to a subj-ect in need thereof an effective anount of one
or nore of the conpositions described above. The di seases nentioned
above al sowomgtade2izhei r associ ated di sorders. For exanpt®US2008g811der s
associated with netabolic syndrone include atherosclerosis, coronary
heart di sease, stroke, obesity, diabetes, atherogenic 5dyslipidem a
(e.g., high triglyceride levels, |Iow HDL chol esterol |evels, and high
LDL chol esterol |evels), hypertension, insulin resistance,

pr ot hr onbotilminddtaing té @ sgbject hi gd&ldfﬂidmrdf@gﬂ"ébti@é ar}hbﬂ&@iﬁﬁ@@fiﬂn@@bg what or
inhibitor-1 | evels), an roinfla tory state (e.g., elevat el

C react i ve “PPBYARS #%%E%ﬁf %bO’rﬁeTleeg{?ﬁ%qw&&flpw' BYe alya Bgldetieir ysed
herein ref giRcihRd ALBIIREsS FRF biiehpl) 8isBfdetsQsdRIafdARAV R EESR L G Hme
conpositions to a subject, who has a disease described abdove, a
synpt om of ingludg agherniselersis, cospnagy et dlisspssittakerpbesmdidbaiess rtheroggniease,
with the p : : [ e Q ,

reli eve,g alldggfli),%a%g{l %’g%to%@{mtgll%}%?ﬁegg%ﬁ '1°§¥ gvHénC?]B{eﬁtgmg }eg%ltg’saélfa%ﬁgﬁeLDL
synpt om of chdlgstaol leveds)pnypditepan insdm reastancd, prothrofhietic eragxa@igt, ihigh

descri bed ove can be in dry _.faorm(e.q. owder . or.tabl e or . 15in
Saneous o teeef 37 oSploadiacsr el itiGiS-1 10BN She BloitifRidr See
suppl enent (&g., el OR&etHd sradeirf 18¥gR)] at i on (contai ning a

phar maceut i cal :Ei acceptabl e carrier). It can also be a drink or a
food product. EXBRiSIBSUPHRIELEE teanqng yed hopeindeferyty agmingstering @nc or

contents§ Ofnfe fiRReREG beFQUMpoRHibAKR a subieSCWhEhk 2 digbald Mst iRy bb@kt 2 @nd
a juice drink), mlk, coffee, cookies, cereals, chocol ates, and snack

bars. 20Theymptpmiof suehcrodiskasantia piedispositipariowardsudy 4 discrsalyothghé ncl ude
active co I } lts [ S, . if
appl i cabl gB Q%Q%Ztﬁc?ﬁf %E{hg&ag‘?fuﬁfcg?fe@a%gb% %uéér?rrréé%({%% %%@&&%ﬂgﬁ%ﬁa 8hd a
posi ti vel y poivertdieodiggaes) the(symyptom afik, e yheqinedisposigemtowailitt abl e ani ons
include chlorid brom de, .iodid sulfate, nitrate hosphat e,
cltrate, et nanbbesrgimseh debeiaeinh cPLobRL e, BOWER 0ftbter or

chl or opbenyagneastfaing(c.RcIt@ge SIASWIPL B car’bd adietadf SippleiBBY la€,
glutamate, glucuronate, |l actate, glutarate, benzoate, enbonate

gl ycol at e, PRamassuical farmiationdcontining p PhIBI ARG acemiabjs earaer)-fisFamt e,

succi nat e, ,gY 6t QREXECHELRLRE ?i‘d&'ué’tt ExaRERENRRALE teaQC kOB RAEink dRF AROAL €,
hexadecanoat e, oct odecanoate, benzenesul phonate, "tri met hoxybenzoat e,

par at ol uenésnigiheifaee bagdefedinks dwes tsacyrl faibextigbtypod nyhiagg drink), milk,
Py | Sonseatbany| st Rt ialenipsaragg: o, SOt ol ucosephosphate
20 The first, second, and third agents described above include active compounds,
as well as their salts, prodrugs, and solvates, if applicable. A salt, for example, can be
formed between an anion and a positively charged group (e.g., amino) on an agent.
Suitable anions include chloride, bromide, iodide, sulfate, nitrate, phosphate, citrate,
methanesulfonate, trifluoroacetate, acetate, chlorophenyoxyacetate, malate, tosylate,
25  tartrate, fumarate, glutamate, glucuronate, lactate, glutarate, benzoate, embonate,
glycolate, pamoate, aspartate, parachlorophenoxyisobutyrate, formate, succinate,
cyclohexanecarboxylate, hexanoate, octonoate, decanoate, hexadecanoate,
octodecanoate, benzenesulphonate, trimethoxybenzoate, paratoluenesulphonate,
adamantanccarboxylate, glycoxylate, pyrrolidonecarboxylate, naphthalencsulphonate,
30  I-glucosephosphate, sulphite, dithionate, and maleate. Likewise, a salt can also be
formed between a cation and a negatively charged group (e.g., carboxylate) on an
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fornmed between a cation and a negatively charged group (e.g.,
carboxylate) on an 3 agent. Suitable cations include sodiumion,

pot assi um Werzooasmeaizsi um i on, cal ciumion, and an amMmDNPUFUSBAS G123
such as tetranet hyl ammoni umion. The agents al so include salts

cont ai ni ng quaternary nitrogen atons. Exanples of prodrugs include
esters and ot her pharnmaceutically acceptabl e derivatives, which, upon
admnistration 5 to a subject, are capable of providing active
conpounds. agemsoBuwiabe: dadbmyisciiide @divaiohotdseitfiion, beignesiim ah, adtiume
conpound and a pharmaceutica cce tabl e sol vent, Exanpl es of

phar maceut i@aft d%@@ﬁ@%%ﬂ%;/l\?@ﬁw AR ethyl B MRR{us: ione  he Agants also

I sopr opanolinclgfeRiyis c%ﬁ%’irﬁﬁgaqua?&&{ry RitRgEFatoR S IESIHARAI P s iRISR
within the scope of this Tnvention iS one or nbre conpositions

descri bed Iesiarlﬁ@véowél'rphagéaqenthaﬂéa@qentgblarﬁlerawés,d\élsqhs ppachdaiinietzatien and
t he usegof une, ament for
the | ust- mint Fibichy SRTBBRILE bEtol g ubf RO R, i6soRarAeliAGSET

enbodi nent somplek fermicd \betmteeman antige sahpchmd tahld a phazlhlecetimsailyl gotéptabldoel ow.

O her features bj e nd advanta tion wll

appar ent f PN ‘ng %1’8@8? ‘?fd}ahfgﬂacﬁ?f&ahg tﬁ'é[e 8@5?%‘“"]%%%\?‘?*% eﬁ'ﬁna
DESCRI PTI Oiofrop@iapasiiyi] iaedtat@fackth &id, Bveahirdingadd) i ncl ude three agents.
The first agent éisgn include, i addl tion to those described above,

4, 6- di ni t r o- ocr 8§8IWithiy @ﬁmcr?gﬂm Breitien iy enegr mogpeampogitiops deseritsdps) |

car bonyb CyggVedsr RELK {r&ltﬂrig R Eﬁéd&%!&ri%@@ BbasBYEHE ARARE of GRAERONY !

cyani de m chl or ophonyl - razone, gene products, dinitrophenol

(e.g., 2, 4cempesitioogbrethe manuéﬁmeqﬁmmwlc(amsefmyheJl@p@mtlmedﬁnetment
chl or pr omazi ne, Tﬁ%&tﬁls’of‘%ﬁg&b@{)ﬁ grfb'odm(e%%@ Einvé%&?gots&rﬂﬁﬁ in the

antinycin A na oqui nonc ul no car bon monox
cyani des, dzscdpmor(lmlcgv Otkm\lﬂ:)aturej; mgeumland\advbm’agcrswlﬁtht 1n~lmnhenmlgbent,

ephedrine, hydrogen sul.fide, tetraio ‘g‘ roni ne, quercetin,

2, 4- bi s( p- ERTE A ﬁ%ﬁ%’g}?‘?%%firf@m @é?sal dehyde- 3- 25phosphat e

dehydrogenase, oligonycin, tributyltin chloride, aurovertin,

rutanycin venturi ci din, exyl carbdii mde, Dio-9,

m chl or(lj)phenyl hydrazone nes@i‘%ﬁh’iﬁﬁ#ééﬁ:[% n%ci n, cal cium

i onophores (e. gA,coMpasifion oﬂ‘ﬂh/ﬂé)@nvc@?orﬂ&ﬁlncl@:rc teeagints) B), compounds
F2 conce ation.in mtoc ia (e.

that increase t n
atractyl osi de, Eﬁ(’n&% genteagan u % Wad&g’iﬂeaf‘gihﬁbe J}ﬁqrﬂwd abeve» 26 dinitro-o-
neurotrans B?e%&l?iﬁrﬁoulﬂingtp%f@ﬁﬂe.g., UCP1, UCP2, or UCP3), carbonyl cyanide p-

(trifluoromethoxy)phenyl-hydrazonc, carbonyl cyanide m-chlorophenyl-hydrazonc,

20 (5 gene products, dinitrophenol (e.g., 2,4-dinitrophenot), efrapeptin (A23871),
guancthidine, chlorpromazine, amytal, secobarbital, rotenone, progesterone,
antimycin A, naphthoquinone, 8-hydroxyquinoline, carbon monoxide, cyanides,
azides (e.g., NaN3), dicoumarin, bilirubin, bile pigment, ephedrine, hydrogen sulfide,
tetraiodothyronine, quercetin, 2,4-bis(p-chloroanilino)pyrimidine, glyceraldehyde-3-

25  phosphate dehydrogenase, oligomycin, tributyltin chloride, aurovertin, rutamycin,
venturicidin, mercurials, dicyclohexylcarbdiimide, Dio-9, m-chlorophenyl-hydrazone
mesoxalonitrile, ionomycin, calcium ionophores (e.g., A23187, NMDA, CA 1001, or
enniatin B), compounds that increase the Ca™ concentration in mitochondria (e.g.,
atractyloside, bongkrekic acid, thapsigargin, amino acid neurotransmitters, glutamate,

30  N-methyl-D-aspartic acid, carbachol, ionophores, inducers of potassium
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30 N-nethyl -Daspartic acid, ~carbachol, ionophores, inducers of

pot assi um depol ari zation), apoptogens (i.e., conmpounds that induce
apopt osi s) wozabd/eseargci n, gram ci din, nonactin, nigericiPCT/Usoed/0aci2al,
and nonensin. The first agent can be an AMPK activator (e.g.,
metfom n or phenformn, buform n, Al CAR thienopyridones,
resveratrol, nootkatone, thiazole, or adiponectin) 5The second agent
can include steroidal anti-inflammtory drugs and non- steroidal

anti - i nf | ardepdlaiztich) goptogxanhe. ?&)rﬁﬁouﬁﬁﬁhﬂilﬁkaice apdptosishfatinarago,y
drugs include g|UCOCOFtICOIdS drqgortlsone cortjsone,

becl omet haSHRECIAE: BemssiiRmgeacy spalord #ad BIoacsi X A8t can be an

pr edni sone ANIBK RRERGO LS Rle@B8Rin dr'phefBindia! Gmih,| ACAR) elielp idones,
acctonidc, fludrocortisone, and becl oi nctasonc propi onat e. El;(l l'es

of 10 non- sessetirelanootkatons; thigzalenetadinpnentings ( NASI Ds) i ncl ude A183827
ABT963, aceCI of & Geco %Eﬁ{@aﬁ'lﬁbluoaecs‘?etréﬁhalsdﬁh ucffﬂn!uﬁatgl%am%s% %99—37

al cl of enac al m noprofe anpi r oxi cam am apazone,
atliprofen steﬁhdl@tlanteaﬁbnnna@dﬂ@(dﬁrgs Eempdamﬁxtmdaltaanmyﬁimmmery drugs

fl uf enamat e, , ber ervlo BF388,. BF389, Bl RL790,
EvEsaToT0. TshEEiRrHEtas. B ERe ke it beilomeiehe S egdo 3,
15C85, car me@ﬁemascﬁasdeié;ﬁ&hag@ﬁé edtisbne, GldtRAASni ®idne] BiambheE,,
choline ma ne5| umtrisali %ma% CHX108, cim coxib, chnoxicam

cli danac, pefgne gsesRnuylc; ortéoge, appleplometesons propnars, Eramples of

dar buf Qb0n%on-%fo@&@’éﬁt‘ilmfﬁﬁfﬁﬁ%r?HP-.%SNASRﬁfmc%QA1@5§i7“ﬂ!3§%3 DP155,
DRF4367, E5110, E6087, eltenac , | ur bi'profén, etadricoxib,

F025, fel biaprelofenahydcemetapinyoety] salieylid asice AR 100Fh elchftracadinthoprofen,

fencl ozi ne, a f I obuf en,
florifeni ne &{) 81? 3&81'3}‘3 1L%m{dnlf %&&rr%?eh%m ? gir?gllyi ‘LS?%H@g%Oalm c acid,
f I upr of en, béﬂammn&molﬁmydaﬁﬁh;ﬁﬂ%rﬂamﬁﬂbzﬁmz@hfef%ﬂﬁﬁ&ﬂpn,l%ﬂ%@@%f}89FRI

e LA M SR R B R 11

i buf enasg, USBW&%@M@BSTI@BQIM@S&Er(EHFZOOQO@IﬂtLrbﬁialﬁBnyl REAthé@nagnesium
i guratinod, .25i nr ecoxi i ndoprofen, |1P751, isox i Soxi cam

KC764, ket &iabedate. (L}é%Q@Aglmlﬁ%%§W°X¥W&7@&“acL¢§§m CO762 oebitors,

L768277, LEPGIH GSsb7 8@@;@% Dl—ifﬁ)“lg’a?rgufefoﬁgjdéégomﬁaﬁﬁﬁqur 8459 bru,
LAS33815, LAS34475, 1icofel one] LM 4108, | 'obupr of en, ?ormm ¢am

| umi racoxi Biflurisal PP MRFASEY.d 4 AAEEE AcitenacnBR I mafrabiprefenl um
o . S5k TS A RS COBEOR L GbNL 0cpFL AGBRLY
nabumnret2one fenoppfo) &ntisad] fuprazonapfilereaiol, Sotufen) fieifodha fiosuridd lubEil 101,
5 methanesulfonate, flufenamic acid, fluprofen, flurbiprofen, FPL62064, FR122047,
FR123826, FR140423, FR188582, FS205397, furofenac, GR253035, GW406381,
HAI105, HAT106, HCT2035, HCT6015, HGP12, HN3392, HP977, HX0835. HYAL
AT2101, ibufenac, ibuproxam-beta-cyclodextrin, icodulinum, IDEA070, iguratimod,
25  imrecoxib, indoprofen, IP751, isoxepac, isoxicam, KC764, ketoprofen, 1652343,
L745337,1.748731, L752860, L761066, L768277, L776967, L783003, 1784520,
L791456, 1.804600, L818571, LAS33815, LAS34475, licofelone, LM 4108,
lobuprofen, lornoxicam, lumiracoxib, mabuprofen, meclofenamic acid,
meclofenamate sodium, mefenamic acid, meloxicam, mercaptocthylguanidine,
30  mesoporphyrin, metoxibutropate, miroprofen, mofebutazone, mofezolac, MX1094,
nabumetone, naproxen sodium, naproxen-sodium/metoclopramide, NCX1101,
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NCX284, NCX285, NCX4016, NCX4215, NCX530, niflumic acid, nitric

oxi de-based NSAIDs (N troMed, Lexington, MA), nitrofenac,

ni t r of | ur bwWpr2068408921ai t r onapr oxen, NS398, oci num sanct uner@i/US206NE8 23
144, orpanoxi n, oxaprozin, oxindanac, oxpinac, oxycodone/i buprofen,
oxyphenbut azone, P10294, P54, P8892, pam cogrel, parcetasal, 5
parecoxi b, PD 138387, PD145246, PD 164387, pel ubi profen, penedol ac,
phenyl but azone, pirazol ac, piroxicam piroxicam beta-cyclodextrin,
pi roxi cam piCzdsal HCXRBS,NOX 4016, RCXA DS, 0fE0530[ sifiv@iodetd) hitric oxide-based
R- ket oprofepn, R- ket orol ac, rofecoxi b, RP66364, RU43526, RU54808,
RWL63556, 5ddPs (Niwhied, Ledngian MA) pitrofnas nitEsflurtinidng nitoasnrerea;
SC236. SCHXEB0s, oBAH Shend B N3 AN BpaRHE 8388in, LGB Zpinac
10sodi um sal i cyl ate, sudoxi cam sul asa azi ne, sulindac, suprofen,
SVT2016, Tgmdorme@pmfeal eryphanbhtazengl 31929&;%&49?8&9321033&@';@1@ Pafcefasal
t ebuf el gne ' t ci

til maco>g<)| bpal{te?({yﬁ]%pr 1?%%?183%46 lﬁﬁ%?k&%ﬁgﬂp I O[jl nag&)l?c oxapr of en,
tol fenam c phﬂwmutazoﬁmﬁamlact pirdxicasg piroticapdsthoyclddékGaR Biroxiddhd 246,

TY10474, URB9 % urs lic acid, val decot:@gl’( WAY. %ré{)g?)g lV\)'(2 342,b
Wr41770, xPR8B0PER" ﬁféwpr&f%’iafF%VS‘ﬁ‘FB etoprefs epiplacypdecoxi
zomepi r ac. RPb@sacthUeBmeRUsum RWEJS3§SU SImQrsmﬂi 33514 lsm%ls@n%lhc
equi val ents.. The functional ui val ents of serotonin incl

serotonin ffidrefigih §p2?‘¢ﬂ§q§f"§ » SCORIZ, SCHRASSEHRPREKE 10586% SHi$6002,
fenfl urgm &ﬁiluﬁllsa FRdTh RmicaRl §uiAbd1 e, SdTnBE QS M6ten wridiﬁsl%ms

di scl osed in WD 03700663), sefotonin réceptor tors (e.qg.,
BVT933, ZoTﬁﬁ@A@mmm talkid BuratpNuR g o, tw&l@t%@daﬁtmﬁi@an YiveAdin, and

w0 05/ 3650053 Mo TerBhk Migprdt Bt oty Y iR g o0,

WO 02/ 5 184&;lfeamﬂlc\ﬂﬁd()&)hﬂéiﬁﬂﬂ“ﬁ)usalsmlmsmn"rﬂl(ﬁmpI"ﬁk(E%,rﬂ’iY 476y SRE®E2g. ,

benzy! pi pelPBn e aRgsaas A By R REEE AN GRTERY B tegeysioa

gamae- gar b@alltdiiﬁﬁferd@ld@i&@iabmeamm@tﬁ pyr azi noqui noxal i ne conpounds,
pyridoi ndol ¢ compounds, piperidyindole compounds, milnacipran,

cital opram serft ‘lhifﬁég%ﬂfé’!}@ﬁ‘ eEotgRinEnthits P‘ilqﬂéi syivalantsy fihgoxet i ne,
cital opr a”hfﬁ%ﬁ@lﬁ%#lﬁ@algﬁssﬁg&ydn% iel.ap E&%nﬁ%ﬁ%@h&gﬁﬁl@hors (e

d, | -fenfluram ne enoxeti1 ne, 1foxetine, cyano Icpin t%XCtI nc,
dapoxct i ncparnmtmzoﬂimetmec&nﬂuﬂaamméluvmxamz@dmtrahr@olmmnamz@pantbthose

{1 Uoxet | ne i LUK AM B gk AYALRIIS rdolEl DXL B | nBGITBE AN

par oxeti ne raline
hydr ochb or DEE€A3GRKS, ERE44) PRINIZAE94, V1Y I 683 Ri- 1049, BM3B8tand Mebse Gis3l05ed633,

i bi  or ST et Vet Pa0ns 0 oBRF RN BRI ERs6 Wi =Pt 2ke

0- desnet hy byapd s&f and Wer 02040037 PaNines 1 5208 o281 4, a0012/IT8L A kel WE
desnet hyl cl om ram ne‘%ﬁ}(g serotonin | A recept or antagoni sts (e g.,

aryl pi peraQ?‘H @8)@@'9 i reyptakedplibbiery €45 arstowyplidies ¢orpnougds of

het er ocycl pt or
ot agon st S RERrRRREAMLAKR e NipRUARLE Offloun S BRLARNE (G S
recept 6% amicagorgatnga-¢abgines fiillnminno@apamdmdmraeino@nipm@ﬂids campounds,
el ot rypt B SRS Rk b BB Bk (F PR p R s (e o
g hal o- trysﬁraiﬂnaenelﬂmﬁtmmdﬁrls@ﬁraﬁut ﬁl@fﬂd@:{dietﬁﬁﬁﬁﬁwpﬁigﬁ me)saebmfeoni n
opani ne ant agqni st nzap| ne_and. zi perasj done), nonoamn ne
r e- upt ake B &yﬂ%ﬁag’p%aé“ QSCItaE’Maﬂééi) tenflyrimging; fg@ﬁée“é‘f?d&‘éﬁ’i‘eeduct ase

i nhi bi torsg a%owothlcfmrm@@&fne%@oy&@mp%f%aonc%h@ﬁa&w ghLda@ent s,
stimulants of serotonin receptors oi d rresyl ate or

per gol iFlle mirgzppine)fluoxetingflutioxamise, @éﬁml@, %Iwhmhemir@cmeang vitanin
Bl, vitam Bargng’etmg,' steﬂfyhﬂe,Jsﬁa%ﬁramme%lhl@ldn%, ﬁ'gz%ﬁgfeyﬂyq?ocmo%%,ne foI Ic
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QLO, or piracetan), or serotonin agonists (e.g., fenfluramne).

Al'l of the conpounds nentioned above are known drugs and are readily
avai | abl e wo ésspubl i c. Sone of them can be purchased ¥aomus2edsasiieal
conpani es, such as Sigma-Aldrich, St. Louis, MO Reginens for

adm ni stering these drug 20conpounds are well known and, if
necessary, can be easily re-established. Effective doses will vary,
as recogni zed by those skilled in the art, depending on the type or

degree of ubesthsaame, &nd thee ir A e Nbhe3 6348360 61/37060, andevoht , age,
and sex; the route of adm nistratiqgn; the excipient usatlge; .and t he
possi bl e c8II8AYE)wFrorPndt Hmopadeinapeq Aeretaks BB HYE (C- e TR Ida g dose of
the conposktdN@Ling BREHLLRE -8Rty bR Im: o BfaiBle 2Rl Rldthiprakfie?, 00
or 10-3,0006%) of the first agent, 1-5,000 nmg (e.d., _2-1,%00 or

2- 3, 000 ny)neioolitsalcyueibyidlomipspmineh sero@n I Goptergntagonysts (48.50 ngy) of

the thi rsd t@%ﬁ’%erazine cofn]gpgﬂﬁds?gﬁﬁ&%rog{fclgmegwg@%rﬁ@ﬁ%eggf %?cglioﬁ%c%s-fu%ege thod

of adm nis g an effective anou

above- nent beredioganpasiuspics), sero@nBiLlA ecéptdrantdgodst (ag, MDA 1§6%07e
descri bed ab(?%le. Such a subj.ect gan be i dent i.fiFd by a heal ‘t?BPcare 30
pr of essi on&Nd BASH SN 2L of 2hFeorRipr apfepopiite (Gl e Lr e deKod.

"An ef f ect cMBpouddDE ¥erotbiRk@E SorhsbuhBe), RRRGHIA 6@écepRPatigdMse.g., 5- ,
conposi tions described above that is required to confer a therapeutic

ef fect on &dalerteRtaadneemsrosnds) serogudey receptehantagopisisdc.a4 Sthalo-Hnsaane
i nventisgn, (H Ty B itd can be
18N, cORFoRls B4 Bndtne rc&ﬁptﬂﬁ@éﬁ, ser&lsllaﬁ dbpar%ggts gﬁ?@ﬁsﬁ (ggs

adm ni stered parenterally, orally,” nasally, Ct , pically, or
buccal | y. Thezapgerand pipcepidene] moreminrad-upeike inhiliofseles., eoides),
subcut aneoys.. 1 | LK nQuUS, .k NLT | ar .
nt aar t 1 oHrigiatPhe FARIEREse fFBRIOR Brrid Aol Rty serotonergic
I nt r at hecahgenksnttirallests ofiserotodn recaptosqe.gh edbloidinesildton; peagolidel | as any

suitabl e i nfusion techni que. A sterjle injectable conposition can be
o sol Ut | on VIR SWRLIE Of SErofonB SYRSHSLe 20 SAPBRISE ATt SHTAB o
di | uentis or BObi¥eN IS-adeHEY AGhiSnin6) fUlié L9id,Iafcolbid allllARRElifh; coRABME t he

accept abl e vehicles and solvents that can be enpl oyed are mannitol,
wat er, Ri n§aPs @ pEgeeidmbAr seagtemin 3EbTs € So8ifEREbr i de sol ution. In

addi tion, fixedaQigthe compounds mentioned above are known drugs and are readily
available to the public. Some of them can be purchased from chemical companies,
such as Sigma-Aldrich, St. Louts, MO. Regimens for administering these drug
20  compounds are well known and, if necessary, can be easily re-established. Effective
doses will vary, as recognized by those skilled in the art, depending on the type or
degree of the disease to be treated; the subject's size, weight, age, and sex; the route of
administration; the excipient usage; and the possible co-usage with other therapeutic
treatment. The daily dose of the compositions described above can be 5-5,000 mg
25 (e.g., 10-2,500 or 10-3,000 mg) of the first agent, 1-5,000 mg (c.g., 2-1,000 or 2-3,000
mg) of the second agent, and 0.1-1,000 mg (e.g., 1-50 mg) of the third agent.
One aspect of this invention features a method of administering an effective
amount of one or more of the above-mentioned compositions to a subject for treating
a discase described above. Such a subject can be identified by a health care

30  professional based on results from any suitable diagnostic method. “An effective



are conventionally enployed as a sol vent or suspending nedium (e.qg.,
synt hetic nono- or diglycerides). Fatty acid, such as oleic acid and
its gl ycerwdeosmssnati ves are 15useful in the preparatimm/ed2008/051123

i njectables, as are natural pharmaceutically acceptable oils, such as
olive oil or castor oil, especially in their pol yoxyethyl ated
versions. These oil solutions or suspensions can also contain a |ong
chai n al cohol diluent or dispersant, carboxynethyl cellul ose, or
simlar di spewsd Agers gLt Smoitde bn€ BB lcYmPeLEbns UEABEPIHoSe FHMER as
Tweens or Spans or other simlar_enulsifying agents or 20

bi oavai | abf3irgd ©reae atherapgiqetieceoncaiivabid $ibigsled i n t he nanufacture
of phar maceul | Cg} bicAGARPLRIALE 0Pl piscrlt iifidhflon, She SIS of AR08, OF T
can al so be use or the purpose o or mul ati on. conmposition
for oral adescribet goatpositionseantbe administered pareere by oatblyenadd yarpetaflpr m

i ncludi pg capsyl e aphl et.s,. emul si ons..and ueous.suspensi ons

di sper sF on Py S byl iAot s R B SRERUAR sus e
carriers imﬁhudaubagﬁmﬁﬁe?ﬁdjﬁﬁmnmﬁkﬁmmhggkmbmﬁﬁ@&&m@?a@gm@ﬁoﬁswch as
magnesi um stcaratc, arc also typically added, .Far oral adm nistration
ina capsurréfaﬁtswf» infeatreaHl ISR o FTaGEIBIeY iacHOR AaNG!L 8P PP ESHIA
starch. Whehasieausqeuspensi ons or enul sions are adm ni stered
orally, the active ingredient can be suspended or dissolved in an

oi |y phase conbirtieinicktablpsespesiioncandee selytipeaidiuspFnsige it snon-foxic
desiredy CHELRALAITYEERERIMel PUent uaPls £8)86h A1 39GRNSGaN be
added. A nasal aeros or inhalation conposition can be prepared
accor di ng todngdedcgeptablovedhiiclésrpdmolivents thet aantbe efpiuiyad aecentitalal

formul ati on. , FqQJ. exanp| such composi ti on can,.be pr red. a
ol utt on + WaiskHing 30BN Ron ShE RaBaSSRAR clitediieh R ERRPRHHET ot
E ][ Fs ervati g&&onmﬁﬁl}ieﬂ)ﬁyi eﬂ{prllcgﬂ’eﬂ ﬁs)li a)gﬁeln!t or mﬁlﬁlﬂﬁ%_rhﬂdgaﬂ .. adyhinetiy )

uor ocar bons, 1d/ or. .0 r sol ubilizi or . di spersin gent's known
in the artmono-or lsﬁw&%‘és Frusoavic gychyes ﬁ?@g%?ﬂ%% i ebyaengs VEHYPs e
prepar eg i Rsd@imnRiprépardioR biBitciabRs 38 lare BinRhBhbfhace@taBlcepiafle a
| otion, a foam a cream of a m xed phase or anphiphilic enul sion
system (oi Plsstcraswtiveeil of qaster Riddsprsidleyn thairipp[yoxystiylated varsiors er sone,
a paste, Ofpge Q)ﬂ%ﬁ'fbn%&?ﬁsﬁaeﬁ%?ﬁ%@n GREBARAH L 8% Ae8%idoRediRkAYE can

al so be adm nistered |
dispersant, carboxymethyl cellulose, or similar dispersing agents. Other commonly

used surfactants such as Tweens or Spans or other similar emulsifying agents or
20  bioavailability enhancers which are commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other dosage forms can also be used for
the purpose of formulation.
A composition for oral administration can be any orally acceptable dosage
form including capsules, tablets, emulsions and aqueous suspensions, dispersions, and
25 solutions. In the case of tablets, commonly used carriers include lactose and corn
starch. Lubricating agents, such as magnesium stearate, arc also typically added. For
oral administration in a capsule form, useful diluents include lactose and dried corn
starch. When aqueous suspensions or emulsions are administered orally, the active
ingredicnt can be suspended or dissolved in an oily phase combined with emulsifying
30  or suspending agents. If desired, certain sweetening, flavoring, or coloring agents can
be added.



of suppositories for rectal admnistratien. It also can be designed
such that the conposition is released in the intestine. For exanple,
t he conposwii2ges/isszieonfined in a solid sub-unit or a capSEUS2008/051123
conpartnment that have respectively a matrix or a wall or a closure
conprising an enteric polynmer which dissolves or disperses at the pH
of the 15 small or large intestine to release the drug substance in
the intestine. Suitable such polyners have been descri bed above, for
exanpl e with reRafaesaerokd obinBalalad confysition ¢bbelfiBpared accordibig@o carri er
in the pharnaceutical conposition must be "acceptable” in the sense
that it is'® Wﬂ‘é&si"bql‘lek%wiﬂﬁnfhr?él“étftpfl%@af%ﬁc%l%%‘i*ﬁla@ﬂ FRECEEIfo 1 don
(and 20pr etsmpbtiton GABE BBl ash 8Mitidnah BBlideNEnAGTihY Berd-PodiEsbeltt ) and
not deleterious to the subject to be treated. One or nobre

sol ubi | i zi Athergbiabls presprvhiévestdbserpden prompissy townkarce biapvadabilipt ent s f or
delivery o Y i - - r.carriers
i ncl udegcoFﬂlum ccigrp&{ssi‘ ﬁ%%ﬁ@?@g?lﬁ%%qg%@%% %bgtﬁig?&%ﬁtpgfg‘se,

sodi um | auryl sdldoaipesitianfbr R@ZalYadvhioistrétichGan BB pleparcd irpfosi of ens

descri bed above .can.be prelimnar.ily .screened for their efficacy in
froating. aBOVESHCLEoRRE: whesdluonyy 6o A A3 abLly ies PRRYT
confirned bmmqahmalen@smrdlymt@ivmﬁu&mInﬁﬁecﬂprés@,ed Bydso@Blch clinic
trials. Gher nmethods will also be apparent to those of or di nary
skill in tHansfgreome, a paste, OIaPOT’H%"-speci fic exanples below are to be
constrygd as Mgl ¥f ihelcbfbbsMidnd BescABel R3Ve M 150 el t@lfedtil?ﬁlef rm
remai nder of the disclosure in any way whatsoever. W thout further
el abor at i onf suppositoripefor eagtad adrhiaistratien. dkilbd enat lierdesipeedaneh thatthe based on
t he descri pilon.:.: i i 1 . he 1 L,nventi [ f.ul | est
extent -l Porpotidas Bisedthidd ARG 1B S3E e, HREHRR Mol B chhpegin b
ref erence solid subiunitent icamsule.colpanmeére that hdve respectivabsamstriarr a wall or a
anti-obesity effects.5Each of 120 ei ght-week ol d,.Sprague- SD)
Ferml o r at SPSHE SO TR, s RO Y G PSP RE T B T
unlim tied SRBIUGE lafk inteRfle tdFelchée Had g sibiRarkc®Qriht Tiekife. FAaNE AT
change of each rat were neasured daily. The food conversion rate of

each rat waelyirehayebecn dsiaiged ghavg fonexampla Wil rrderengae Ueh PaRNo100 x
AW Ft % 10skpstifss equation, Rrefers to the food conversion rate, AW
refers to the weight change, and Ft refers to daily food intake. 88
femal e rats andThgcamgren thetphameaceutichksompekition saistahed aespiabla@ih the 11

e T e T
sol uti an apctfaeisy,adpdabie sftsedbdtkipithe adtiarn égusliont t and aotdadetericak to tks dai |y
for 28 day glibjécao be treated. One or more solubilizing agents can be utilized as
pharmaceutical excipients for delivery of an active thiophene compound. Examples
of other carriers include colloidal silicon oxide, magnesium stearate, cellulose,
sodium lauryl sulfate, and D&C Yellow # 10.
25 The compositions described above can be preliminarily screened for their
cfficacy in treating above-described discases by an in vitro assay and then confirmed
by animal experiments (See Examples 1-4 below) and clinic trials. Other methods
will also be apparent to those of ordinary skill in the art.
The specific examples below are to be construed as mercly illustrative, and not
30  limitative of the remainder of the disclosure in any way whatsoever. Without further

claboration, it is believed that one skilled in the art can, based on the description
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15netformn chloride (hereinafter referred to as netfom n) 15ng/ kg,
(2) a serotonin creatintine sulfate com ex (hereinafter referred to
as ser ot onwo)0@/@R1ay/ kg, (3) aspirin 4 ng/ kg, (4) seroke@riusrods/dhi23
ng/ kg + aspirin 4 ng/ kg, (5) netformn 15 ng/kg + aspirin 4 ny/kg,
(6) metform nl5 ng/ kg + serotonin 0.25 ng/kg, (7) nmetformn 5 ng/ kg +
aspirin 4 ng/kg + serotonin 0.25 ng/kg, (8) nmetformn 15ngy/ kg +
aspirin 4 20 ng/ kg + serotonin 0.25 ng/kg, (9) netformn 45 ng/ kg +
aspirin 4 ngeigutlifeiopresnninfertoni@itk filleanrgdteqtl Q1 of thebitithtishs 2itew/ Kg.
The rats in the 11th grou e not dm njstered with any drug and
were used 48 AHHCPEPT "tf;ﬁdgﬂ ee’ﬁ‘i‘ée’rné ¢If ¢¥'ehow t hat rats admi ni stered
with a conbination of netformn, aspirin, and serotonin gained | ess
wei ght than rats adm ni stered with each |ngred| ent al one or any

conbi nat i oExampledp/mEyawssaios sni-obeity ciests t he average wei ght gain of

e LatE) Cror SRad gt 2b BandbyVo d33AME. DbwIRSDO NI LACHATRG Gt |

The total food |nta es o
resul t s shemck 6ldtSIY meletrats alas fEIdOidth mlaikmtedfamgummﬁ&c(d]fbf [Ad)ys WEkie

The tost cOIMONTEr SROarH Shuteof ST Ro Py i B eO BN of

the rats. rateof each fd&vak ard c@l@ﬁwt@ﬂ%I;@Qttfe&blﬁﬁmﬂ@é@laﬁaﬁ .cul ated for all
groups. The results show that rats adm nistered with a conbi nation of

metfornmin, aspirin, and serotonith=d88rPWEVE a much | ower food
conver shong{ mtseeqhm{-aﬁ R3LRrs M Thod @dnegrsfe;hwe %ﬁheﬂeﬁg& gl »@‘e"% ht @h4236, OF

any conbination of two Ingredients. 5 Exanple 2: In vivo says on
ant i hyper t ewsFrefeesft deilysfoad idtken8B demale st 0-77 rgale) yatw'rre thenevieded by

GQuang Dong r h n

Chi na) . %ﬁfﬂé‘gﬁ%d r a? %\%\(g@(gaérégsﬁqﬁl?eoé] 4 ?enﬁﬁe':%gspsile %j/%rtsch(D%ﬁ‘gf i
an i nner dtlarfelﬁmmgﬂo €:sRednpdSitions wassdissolveé éh 4 m%ghrco_w dquebney,olaﬁctrery
40 rats with Ygood r.ecov

kS hber L | ect ed
L R Bt 4 AR Gy

fol | owi1§g thetfBiGiin CRIBHAS (HetdtTrerSertbd 36 & M@t@omlﬂ) asnlg qh}wmmﬂgueous
solution and was adni nistered to a group rats weeks:

(1) netf or FcAinme gyfatgcomigy Meripafier ﬁc’g”?rr@gl o awr@%ﬁ] %25%&@/) REPIria 2)
metform n 19,4 ki sérofstith 1 024 n{fAeKBashirin 4 mg/ke, (5) metformin 15 mg/kg +
aspirin 4 mg/kg, (6) metforminlS mg/kg + serotonin 0.25 mg/kg, (7) metformin 5
mg/kg + aspirin 4 mg/kg + serotonin 0.25 mg/kg, (8) metformin 15mg/kg + aspirin 4
20  mg/kg + serotonin 0.25 mg/kg, (9) metformin 45 mg/kg + aspirin 4 mg/kg + serotonin
0.25 mg/kg, and (10) sibutramine 2 mg/kg. The rats in the 11" group were not
administered with any drug and were used as a control group. The results show that
rats administered with a combination of metformin, aspirin, and serotonin gained less
weight than rats administered with each ingredient alone or any combination of two
25  ingredients. Further, the average weight gain of the rats decreased as the daily dosage
of metformin increased.
The total food intakes over 28 days were measured for all groups. The results
show that the total food intakes of groups (1)-(10) were substantially the same that of
control group (11). In other words, the test compositions did not significantly affect

30  the appetite of the rats.
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15 serotonin 0.25 ng/kg, (3) netformn 5 ng/kg~+ aspirin 4 ng/ kg +
serotonin 0.25 ng/ kg, and (4) nitedipine 2 ng/kg. The rats in the 5th
group wer ewavamsezizred with a 10% gl ucose aqueous sol ur¢ousSwedosiand
were used as a control group. The test conpositions were adn nistered
subcut aneously except for nitedipine, which was adm ni stered by
gastric perfusion. The tail arterial pressure of each rat was
measured 20at the end of the 5land the 9th week. The results
show t hat the bThefbodrcossuion afestwre: tatdutatédfogilogRufsl ) Thatreduliesierd of
the 5th ang_‘ch weeks were significantly Iowered than that of the
rats in th&EEt dInigesdvith @ mbl@‘ft’é?ﬂﬁ’f DsiformiR.spiFg. Yidsartonn eawldn

the rats wapR f @fchVolvEr Rl @RE falc-tRan ra@ ra@hﬁﬁngté}}a w1tg%ac@(1ﬂgﬂahﬁn13 In
Vi Vo assays on acute ant i hypertenSI ve effects Renovascul ar

hyper t ensi ¢long gt anypepdingriemar &g iagredigntsons: A male SD rat (90-110 g)
was anegthetized wi th pentobarbitol sodium (45 ng/kg). A U shaped
silver clanp with an inner dianeter of 0.18 nmwas used to narrow
ki dney art Exympl8AThevity ssdsprasshypertafsivieléectat | ncr eased

i gnifi tl 3-6 t abi l. d ft ks.
isl'lhgmr alt gaﬂav?/nggggéﬁ*’tlﬁf%{\%@gﬁéQ@g}“’gﬂ%{é‘ﬂéz i g)r‘)?ﬁg? ﬁ?esused

in the fol lLawéritgrysAgRpRl Center (IFnglﬁnr@ﬁ@gﬂ)’cﬁh@%lﬂﬂa)aﬁ@fé?ea@ﬁ&ﬁ wagsi gned
to 4 groups. Each of _the following 3. test conpositions were di ssol ved

in a 10% gPRREBSEZ gt Eotherctilyes %ﬂp ith apinepdinmpteno A2 -Rgh g waaspi r i n

4 ng/kgot SQIHQL Ao Qld%éy ﬂ&lrf‘gélo fa@wﬂ%cfoﬁrr@@o%ﬂéwg'g/e 195 dttePBRIs{: 91'%/4
ng/ kg + serotonin 0.2 gf? formn kg + asplrg

mg/ kg + sem*:qmqu@dzsd AR tdﬁw@romategch groumleavmﬁ @tSOLﬁaclweffée

admi ni ster %:110\0011&%4 st]c%éqp%l'dS assa%sgfvleg | L0 gﬁlﬂ?ﬁ\%ﬁuewgg to?a}isaon%

control grou n anest ent’o
sodi um (45wraghd¢gl)nsmncﬂ tafaf droogrbofirats daibofor 8.wedkd: (DenafpsmikGisnagkged i nto

trachea to naint ai t e breathjn f e r.at ot t ube was, then

i nserted tSSptqu& aFetf%*P‘;?“ O?Srfggg%’r(é{]‘?‘ﬁtéorm”b m‘p’ﬂ‘@ssﬂf‘?’ém “Me&k8rood
pressung WaSoWB@So, Q@%%@lnﬁ@foﬂnﬁL5 AgQE ispikiadi @k o $isaahnit@bs ecting
and processing system en_the neck artery blood pressure of the rat

was st abi | M2, and (e aitcdiRingd g1efken g ratp H’ethqé%gmuaé\@seeadaa%f@cﬁé with a
sol uti on wagyafmo a%fue&ﬁctoﬁlﬁ@ﬁHﬁ@@ﬁ@u«%}%qwagtmn@m@m HRSEGL 1 on.

The neck artery blood pressure was measured 0,” 45, 60, 90,
120, 150, compositions were administered subcutaneously except for mtedlpme which was

administered by gastric perfusion. The tail arterial pressure of each rat was measured
20 at the end of the 5% week and the 9™ week.

The results show that the blood pressure of the rats in group (1) at the end of
the 5™ and 9™ weeks were significantly lowered than that of the rats in the control
group (i.e., group (5)) and the group in which the rats were fed with nitedipine (i.e.,
group (4)).

25
Example 3: In vivo assays on acute antihypertensive effects

Renovascular hypertensive rats were prepared as follows: A male SD rat
(90-110 g) was anesthetized with pentobarbitol sodium (45 mg/kg). A U-shaped
silver clamp with an inncr diameter of 0.18 mm was used to narrow kidncy artery.

30  The blood pressure of the rat increased significantly after 3-6 weeks and stabilized
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180, 210, and 240 mnutes after adm nistration. The results show t hat
the neck artery bl ood pressure of the rats in groups (1) and (2)
started towde00888a2at 15 m nutes and reached the | owesrCl/es2eds50123
120- 150 mi nutes. The average neck artery bl ood pressure val ues were

| owered as nmuch as 20 29.75.2 nmrHg and 20.32.9 nmHg, respectively,
conpared to that neasured before adm nistration of the test
conposition. The neck artery bl ood pressure did not return to the

| evel bef orferatiitt wtakat Tharaafhating atsgsblicmrogoe df betwveey £80-24(t @mHg
hours. The resuilﬁss tﬁl ‘ﬁ show that the test conposition did not

si gni fi cantMSF &fFf &¢ e? OWiRETPSr at e of the rats. 25 Exanple 4: in

vivo assay on efrfi@fksSorifard Oieyé Rerek 8O3 WER%Ss.| BMEI0% the folloMRL S
Sprague-Dawly (SD) rats (180-210g) were intraperitoneally injected
with st reptestzesnnesitigos werdgpolved inpddesiuggse aquegiaindytiog; (1 OffaiYli ng

bl ood uc V. - 1 t.h A Wl wer e
assi gngé rg?lgncér/rlﬁfe%%lﬂ ‘\ggl%{gklggu%g?t&ég?}?gm%{(%Elﬁ)nﬁda%(gh @atﬁgﬁlkg ér rats in
each of t hestinvé ngyl@rpscrotenie Xdang/kg.eatl €3) mtfonminnemp i deasdintdan/kg

conposi tions _described jn EXx e 3 abgven i.e., metformn 45 ng/ kg +
copirin 4 TR + sOrarmrE Bertngp S 1 el U as AT AR A 15
ng/ kg + aspovd glucksd@lidnbnBedndtvasné ke a2a b@HtHY gfop d &R 80 &) therand

metformin 5 ng/ kg + aspirin 4 ng/ kg + serotonin_ 0.2 ng/kg. (|ow dose);
Tot for mi n ARSHEHAR YiHEbSaRbAHEO LTI (5 gra/ke) CRE BB AITA bokthch BbGERR ol o

cont r olyg ( CEaEAQ thto tAeh&QH WRintATR & bPEAtRiAL S ths S4tV ARSth&SwBe WY (B
controls, were subjected to the sane treatnent. The bl ood gl ucose

| evel of e#skrtedtesheapck atterydemassamitheblopé prssaire. rewtbhendtpressare 3walsour

6- hour, 3- : , . ts

t hus obt ai ne méegdr@ﬂ}s/s %nrg;.af%ﬂ-?%g]% a{aﬂjﬁ% ng%al ? éf(Jaﬁset%En #p%gé{;%?%%@%%m

si gni f i cantWhenltibaverck drt¢rdgdldold pocsigt 0f ths eatlvens stabilized, b st torpesRiodioabet i ¢
rats. 100THE ODI MENTS . Al qof .the features di scl.os in this
el 11 ont o Omeiens® Breasiodtion i Tt el f oy 5 B3 fomeh

di scl osed kdrtibhi ThSRRE bftérg dldodbrasBite Bas kRRuasiRd 15)30am5,a801 7, N2d,i 146,
feature seryvi ngll the sanme, equivalent, or simlar purpose. Thus,
unl ess expr8&<1) a8d 2@ BUPHEATRN LENIDSHRYPY eat ure di scl osed is only an

exanpl e of a gemgd feults show that the neck artery blood pressure of the rats in groups (1)
and (2) started to decrease at 15 minutes and reached the lowest levels at 120-150
minutes. The average neck artery blood pressure values were lowered as much as

20 29.7£5.2 mmHg and 20.3+£2.9 mmHg, respectively, compared to that measured before
administration of the test composition. The neck artery blood pressure did not return
to the level before administration of the test composition even after 4 hours. The
results also show that the test composition did not significantly affect the heart rate of

the rats.

25  Example 4: in vivo assay on effects of lowering blood glucose levels

Male Sprague-Dawly (SD) rats (180-210g) were intraperitoneally injected with
streptozocin (50 mg/kg) to induce type 2 diabetes. Rats having blood glucose levels
higher than 17mmol/L after the injection were assigned randomly to five groups, each
including 10 rats. The rats in each of the five groups were then treated with the three

30  test compositions described in Example 3 above, i.e., metformin 45 mg/kg + aspirin 4
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15series of equivalent or simlar features. From t he above
description, one skilled in the art can easily ascertain the
essenti al Vo0epseaiRsti cs of the present invention, andPCWTSr0e8(051123
departing fromthe spirit and scope thereof, can nake vari ous changes
and nodifications of the invention to adapt it to various usages and
conditions. Thus, other enbodinments are also within 20the scope of
the following clains. WHAT IS CLAIMED I S: 1. A conposition,
conpri si ngmg/kg + serotonin 02 mgﬁkgt(higlgéﬁﬁe),sﬁtﬁﬁhﬁdl 5f I}ﬁgﬁg t-hgpigh Qurpg/hkg +
consisting of inhibitors of, oxjdative osphoryl ation; i onophores;
and acti vats‘%?P@nlS‘fdgH'éﬁ‘@s(Fﬁ@uB’ ‘i‘ﬁ%nmg’%’é‘frés gigtheatelingt Be&R ki nase
(AVPK) | a 3860k GDRRIK(R! RS SREBASInAMk al ME HANERLON.Y3RAL Vity; and
a third agent that possesses or maintains serotonin activity, the
thi rd agen{mpf&ragn)saldectedisls gontpt (sentglbuld noonslinale B refs.seyving as
serotongn BBEE&Q&ﬁRﬂéQQRR&%%&Ed&%%e@f%fﬁ&%ﬁ&h” receptor 2C nodul at or;
Ibrtor;

(3) a serotonin reuptake | ; a serotonin and noradrenaline
reupt ake i nhi biTherbloodPlucasslevabbedch treated pit eras ndkasuntddgfore stgtmehi) and

serotonin am_ne ant agoni,st; ,(,7) a oanine reu e jnhibitor;
(8 "= pyr i ABE BRI F Bl R ATeBY o realiehl Hul s
obtained demonstrate that the three test compositions significantly lowered the blood

glucose levels in the type 2 diabetic rats.

10 OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic

15 series of equivalent or similar features.

From the above description, one skilled in the art can easily ascertain the
essential characteristics of the present invention, and without departing from the spirit
and scope thercof, can make various changes and modifications of the invention to
adapt it to various usages and conditions. Thus, other embodiments are also within

20  the scope of the following claims.
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(9) a serotonergic agent; (10) a stinulant of a serotonin receptor;
and (11) a serotonin agonist. 2. The conposition of claim
1, wherein the first agent is netformn, phenformn, bufoimn,
ephedrine, thyroxine, salicylanilide, or salicylic acid.

3. The conposition of claim1, wherein the first agent is metformn

hydr ochl ori de or phenform n. 4. The conposition of claim
3, wherein the first agent is netform n hydrochl ori de. 5.
The conposition of claim1l, wherein the second agent is a

non- st er olwgpA T3S0 ANIkPREL Or'y conpound. 6. The

conposi tion of claim1, wherein the second agent is aspirin,

di cl of enag, Hggﬂﬁ&%or} B IEWS%JEC' n, acetam nophen, ni rresul ide, or a
COX-2 i nhibitor. aﬁrsta tsele ted F&%‘l t%g O(I).IIS:)ICB s?sr%m(ngof mhﬂ%{n rsrc?]f oV)\cIE] aEnEf\eI: n

t he secon

conposi TS @}Oﬂéfl%? ColiEy é‘P‘?na‘EtWé“’f%ﬁ Ailengging S -mongrhosRs FtsHed
ser ot oni rPrP@"{}ﬂ{l%?E Wbi t or . 9. The, conposition of
claim 8, wherein tHEH r"’ée%fd%ﬁ’of%s%%i‘rﬁ’t’@ﬂﬁﬁf‘@mr?a%té‘“tyaa@er otonin
creatini ne sul f at e abippgsat that PessqseRsen MeiHgiEs sREpiopinjagévity, the third agent
10. The chsingosiectedrfront thelezumconsistingradi n t he conposition contains 5-
5,000 ng of the first adbraserdterin@@aspor idfibitdre second agent, and
0.1-1000 ng of the third2kgenttonioreceptog2@miaditlaes; of t he sane rati o.
11. The conposition of ¢8ed serdkOhinwduprake inlitierconposi ti on contai ns 5-
1,500 ng of the first agénd serdodin@dnorgdiehalinb eeuptkenchivigent , and
0.1-100 ng of the thirdsgeRictonlh récBptdtBAtahiab@sstof the same ratio.
12. The conposition of qg)adg&&gnln\ﬂlgﬁgngh@aﬁt%nmnpom tion contains 5-
1,000 ng of the first ag eﬁlhg,ltgpcond agent, and 0.1-50

mg of the third agent; )zi Hﬁ ﬁetéla?o%e? du-0E SRRk At i o.

13. The conposition of 9'21 n@ e conmposi tion contains

One
met f onni n hydr ochl ori de sp erotoni n creatinine sulfate
conpl ex. E] e I{nuﬁ]a?t 8‘{‘% Semtg reﬁeglthafg wherein the
conposi tion contains 5- (5608 E%P%?g fonm n hydrochloride, 1-5,000
ng of aspirin and 0. 1- 000 (fsero omn creatinipe sylfate
conpl ex; n qu af%ttl tj edeGpmp gimy L, gherein the first agent 15 metformin,
p en ormin, buformin, ephedrine, thyloxme salicylanilide, or salicylic acid.

3. The composition of claim 1, wherein the first agent is metformin
hydrochloride or phenformin.

4, The composition of claim 3, wherein the first agent is metformin
hydrochloride.

5. The composition of claim 1, wherein the second agent is a non-
steroidal anti-inflammatory compound.

6. The composition of claim 1, wherein the second agent is aspirin,
diclofenac, ibuprofen, indomethacin, acetaminophen, nimesulide, or a COX-2 inhibitor.

7. The composition of claim 6, wherein the second agent is aspirin or
celecoxib.

8. The composition of claim 1, wherein the third agent is serotonin or
a serotonin re-uptake inhibitor.
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15. The conposition of claim 14, wherein the conposition contains 5-
1,500 ng of netformn hydrochloride, 1-1,000 ng of aspirin, and
0.1-100 ng of the serotonin creatinine sulfate conplex; or in
guantities of the same ratio. 16. The conposition of
claim15 wherein the conposition contains 5- 1,000 ng of netformn
hydr ochl ori de, 1-500 ng of aspirin, and 0.1-50 ng of the conposition
contains the first, second, and third agents in quantities of the
same ratio. 17. The conposition of claim1, wherein the

composi tion furthery comprtcses; %lmmﬁmt we}ehlyth@@ﬁpdogg@m i€ sGtohne! -
18 The_come] Eéﬁ%?&fcr@altlﬂln@si MBSHAEK) dr UEoGAIMRRIRIHIEONST TS
I rst secon

essenti al agen S. 19.
;2te| 32{72?3' t I on Of l%l al % gglpén Oftclilelmfll ( rel e COI nconlélns
composi 11 J0YBRET dediasbi AN OI?heesefP?{?gm $ gl e
agents. Aagent orinquantities 93 thesgreaaiion ositj on of cl al m 19, wherein the

AMPK activator is selected from.the group consisting of metfonnin,
phenformin, bufonnild; ATBAROMPATIEGY 4ifioife Whetewsthe pampasition contains 5-
noot kat onb50Q mE 8% ﬁleéifStaﬁgénta&lwﬂ@tﬁ ¢fthe second agent, an6. 1- FPRangefithodidi on
of c|a|n14$n0ﬁemeWﬁmﬂﬁéOfﬂﬁgemagenm is an oxidative phosphoryl ation
i nhi bitor or ionophore. 23. The conposition of claim19,
wher ei n t he second l2gentThesompoonerstfedamdd| whereintha féapositionrepntains 5-
conpound. 1,000 mg of the firdhgefthb-500 mgasithd secoraifagehtadmd B850 whesfahathirde
second aggeht; bSinagphtitidd of theda¥atid. | Nhi bi t or. 25. The
conposition of claim19, wherein the third agent is serotonin

sul fate, a serotonim, credkichnpsific $RIBmMCIO WL the toBBshdH Yo tains
hydr ochl ofi@&min hydrochloride, gs%mnﬂaﬁd QQéFPt%ﬁfntdl%n&fe sGliesb %rﬁ&lex wher ei n
the conposition contains metform n hydrochl oride, aspirin, and a

serotonin creatini Q. Su"[f %t 8 8§¥I?$ne c@glm 13 eleln tﬁgcorh)éielt fnc%ﬁt?ims 5-

tcfggfls:,lglé)a(%d)f %%%egqorm n% d1oc oHEle FfaSr d:3 rm bad ‘"H%ﬂ%the
wher ei n tfr?é""%lBﬂﬁ‘i?% ”?‘?4%%“1%6%% “éptl%" > S5 e tl“i%? S?’F?S r"ﬂ rst second,
and third agents. tlonhoefcaslr% I%f wﬁl amt 27, vvherel n the

first agent is an AWPK d€i EOTIRGSILSN COPENS 7
wher ei n thel 9m8§fﬁ§&°@ﬂ¥ln|h¥dré’ﬁh18§ii?jdt]|Qf@‘ﬁ&@gﬁwtﬁr&f%‘i%ﬂopr’?#ﬂ?ﬁtb%r or

i onophor eserotonin creatinine sulfate complex; or in quantities of the same ratio.
16.  The composition of claim 15 wherein the composition contains 5-
1,000 mg of metformin hydrochloride, 1-500 mg of aspirin, and 0.1-50 mg of the
composition contains the first, second, and third agents in quantities of the same ratio,

17.  The composition of claim 1, wherein the composition further
comprises a pharmaceutically acceptable carrier.

18.  The composition of claim I, wherein the composition consists
essentially of the first, second, and third agents.

19.  The composition of claim I, wherein the first agent is an AMPK
activator.

20.  The composition of claim 19, wherein the composition consists
essentially of the first, second, and third agents.
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31. Use of the conposition of claiml for the preparation of a

medi canment for treating obesity. 32. The use of claim 31,
wherein the conposition consists essentially of the first, second,
and third agents. 33. The use of claim 31, wherein the
first agent is an AMPK activator. 34. The use of claim 31,
wherein the first agent is an oxidative phosphorylation inhibitor or
i onophor e. 35. Use of the conposition of claim1 for the
preparation of a nmedicanent for treating hypertension.

36. The use Of cl a'ﬂ‘ 35 THM&%&%thl&@@f&ﬁH@@s%bﬁ& HOAMBE Sciafr i al Iy
of the fig (‘bedtoh &d (ﬁgﬁﬁ' §m1n henformm, bufo%z] AI@A%SG of
oéﬁhpalm erh

claim 35,
38. The u%le ttﬂ?éthfﬁo a% 0|n¥s an oxidative

phosphorylatlon in b|t or ion

conposi t i n I aj CPWQOIEgl%b%é E?IP]OII‘I WA’FleéP Wﬁ@%ﬁﬁ%h q‘“ocfméatwe
treating §“°“1 ibith of iofo The use of claim 39, wherein the
conposition conS|sts essentially of the first, second, and third
agents. 2341 Hweopgesitien of claip o Wheysaythe secppdaganf 5@ 9gent
i s an AvVPRergidel ﬁﬂéltléﬂammamfy compound42  The use of claim 39, wherein
the first agent is an oxidative phosphoryl ation inhibitor or

i onophore. 24.  Athe cosponfion dfeclamide siheicorthe fecohdagant isfagpirinhe
pr epar at | @are ©OXe2 mbiitoanent for treating Parkinson's disease.

44. The use of claim43, wherein the conposition consists essentially
of the first, secorps, anIdletcbhlpdmﬁ@EdS‘ﬁcSalm 19, wherein the thé#fdl. agditas S56tofih

cl ai m 43, suMaR] @ddofoli dridtisineaGERE chriplaR, VNt ydabclloride.

46. The use of claim43, wherein the first agent is an oxidative

phosphoryl ation i nhigbi t OfcQbmpORRRNSH Eaim 19, wherein the composition contains
metformin hydrochloride, aspirin, and a serotonin creatinine sulfate complex.

27.  Use of the composition of claim 1 for the preparation of a
medicament for treating metabolic syndrome.

28.  The use of claim 27, wherein the composition consists essentially
of the first, second, and third agents.

29.  The use of claim 27, wherein the first agent is an AMPK activator.

30.  Theuse of claim 27, wherein the first agent is an oxidative
phosphorylation inhibitor or ionophore.

31.  Use of the composition of claim 1 for the preparation of a
medicament for treating obesity.

32.  Theuse of claim 31, wherein the composition consists essentially
of the first, second, and third agents.

33.  The use of claim 31, wherein the first agent is an AMPK activator.

34.  The use of claim 31, wherein the first agent is an oxidative
phosphorylation inhibitor or ionophore.

35.  Use of the composition of claim 1 for the preparation of a
medicament for treating hypertension.
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47Use of the conposition of claiml1 for the preparation of a

medi cament for treating polycystic ovarian syndrone. 48.
The use of claim47, wherein the conposition consists essentially of
the first, second, and third agents. 49. The use of claim
47, wherein the first agent is an AMPK activator. 50.

The use of claim47, wherein the first agent is an oxidative
phosphoryl ati on inhibitor or ionophore.

36.  The use of claim 35, wherein the composition consists essentially
of the first, second, and third agents.
37.  The use of claim 35, wherein the first agent is an AMPK activator.

38.  The use of claim 35, wherein the first agent is an oxidative
phosphorylation inhibitor or ionophore.

39.  Use of the composition of claim 1 for the preparation of a
medicament for treating diabetes.

40.  The use of claim 39, wherein the composition consists essentially
of the first, second, and third agents.

41.  The use of claim 39, wherein the first agent is an AMPK activator.

42.  The use of claim 39, wherein the first agent is an oxidative
phosphorylation inhibitor or ionophore.

43, Use of the composition of claim 1 for the preparation of a
medicament for treating Parkinson's disease.

44.  The use of claim 43, wherein the composition consists essentially
of the first, second, and third agents.

45.  The use of claim 43, wherein the first agent is an AMPK activator.

46.  The use of claim 43, wherein the first agent is an oxidative
phosphorylation inhibitor or ionophore.

47 Use of the composition of claim 1 for the preparation of a
medicament for treating polycystic ovarian syndrome.

48.  The use of claim 47, wherein the composition consists essentially
of the first, second, and third agents.

49.  The use of claim 47, wherein the first agent is an AMPK activator.

50.  The use of claim 47, wherein the first agent is an oxidative
phosphorylation mhibitor or ionophore.
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