METHODS FOR MANAG NG ADI POCYTE FAT ACCUMULATI ON 1.
RELATED APPLI CATI ONS [ 0001] This application clains
wob@7loerei it of U S. Provisional Application NeCT/US2006/032972
60/ 710,933, filed August 23, 2005, which is
i ncMHBOH SDSFOR MANAGING ADEROEY TE FAT AGICUMULATION
TECHNI CAL FI ELD [0002] The present invention rel ates
to conpositi ons and met hods for nanaging fat
L. ac RELAJEDAPPIJCATIONS i ng wei ght gain. For exanpl e,
e pre
o0df)e PrESR o ﬂél‘éﬁ%éﬂ QinbUehaRat 8 [ SRR b Dktiop,
No.r@TH§eO 3B afiled cauigosd 28t LOOS, whicdis hooypested hereirobprefarane in its
adlpogene5|s hi sone enbodlnents nmet hods for
entifgly venting rebound weight gain in a subject who has
experienced weight | oss are provided. 3. BACKGROUND
[ 0003] (Obesity is an inportant unnet medi cal need and
2. i s TRCHMNSAdg FIBLDr eval ence. Mre than one-third of

| Aneri.,cans a inically overwei ht nd . a al )
1008 na ngl 6ot Ly S Blosn CUBRTIONS B FISLBHE Toopgagine ft
acckiulBHERAS p@@@ﬁﬂn@%vd@ﬁ ARl Fok 8kArgSIe, tﬁé’ péb@eﬂt REVBaSLrdldtes to
the nunber (hyperplasia) as well as in the size
methpdARfusgERIIPOBioRTF I ATEEsA pqlw@e&aexylsted laypiecte ramge &t

R

for pudv@nihg rebamd eve gt @aili ip acyubjes) wid Rastdxbaikeiced weefkht loss are
Hdergo adi pocyte differentiation. De novo adi pocyte
Proyif§¢-erent i ati on can be initiated during the entire
i fespan of mammals by recruiting fibroblastic
precursors. [0005] Anti-obesity drugs are a nmjor
3. objRACK(EROUNINY pharnaceutical firns, and no
fective drugs are currentl n he rmrkeI Effective
008 lor ary TshY ot sifeal vived S00ER repipe i prévlence
Moﬁrtﬁéﬁ%ﬁé-ﬂh&d%‘f 176R4 d28s KRREMIKIRADFerdREBNhnd Amusi- YRR
[O In oneaaspect %he preséﬁt |nv§%tﬂ%n pPOVIdES gon
Welﬁlﬁtmnﬁgl ffXGﬁedﬁﬁﬁQ@llhgnf at accumul ation. In certain
odi nts t he sen vent.i.on provi des net hads
00 g b B hosp A 0D 8 TP L orre
y@m@ﬂw@n&@ a§1h@h@ﬂt@@%}é&1&0p§y)l JF aBipdULE Cho cdls & @hRRlff is
a

mamal , nore prefer human. I n particular, the
sf-orﬁ%t Newsdmosyies @réseéhr.@pgh 8@DRZRREH B EPEasE bY @fhepksambflebzed

s S IR BSOS LIPS o
dlffhlehimu.ont e redvy atipoagrc diffdraitiaion umubatm@dted Ourd} the entire lifespan

adi pocyte in_the subject.
of mammals )()y recruiting ﬁbroblejtstlo precursors.

[0005] Anti-obesity drugs are a major objective of many pharmaceutical firms, and
no effective drugs are currently on the market. Effective dietary supplements or drugs safe

and useful for preventing or treating obesity are sought.

4. SUMMARY

[0006] In one aspect, the present invention provides methods for managing fat
accumulation. In certain embodiments, the present invention provides methods for
managing fat accumulation in an adipocyte. In some embodiments, the adipocyte is in a
subject, preferably a mammal, more preferably a human. In particular, the methods

provided comprise administering to a subject an effective amount of a composition
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[0007] In certain enbodi ments, nethods are provided
for managi ng fat accunul ation in a human subject that
WO g00awersei ght or obese. I n sone enbodi nents, POEURNGN32972

had ht
ol BEnRRR A She il arhe Zﬁﬁaﬁ“ﬁsﬁ%g@g%ﬁc%géﬁw Shereby
mdnaging TR Hecivhtiatibn i ARidiesdstelinihddbagt.ng f at
accunul ati on as descri bed herein. 10008] In certain

0@ odi nedn sertainempedimsats, peteds ag pipddehfor atinpgine fdsi s
acétﬁ%lﬂéﬁé‘lpineacﬁu 2{} s'ﬁﬁ‘geg%trhgﬁg %QérWe c?(el}lg glg %beSQ f %e embodiments, the

nent s rovi preve
huama teshad 4 bistory oﬁuﬁwdnwdewaghtrmy ta@d igpranstdheR6iningoverweight or
need #hereof [0010]. In certajn enbodiments, methods
obgiedn e irpmeR Bl themihedstionmantain et asupilagion as described
hefiii pocyt e conprising contacting the adi pocyte with a
conmposition conprising a pol ynet hoxyl ated fl avone
[0QE8YF) f r docervain ambodinrents; PvEndthadstprovided RGdddt atlipogasis in a
he adi pocyte is contacted with the

nbadi ,
S“@Sﬁﬁ%?&?ﬁ?ﬁ% vitro. [0012] In sone enbodinents, the

[0@d] POCY &n isSm6 efbagiRE M dihGIsGRIRES bricPoht 'feﬁ aBcumulation in a
subj ect. [0013] In anot her “aspect, the present

matw@dmoempm aviljed impeddatereédr preventing r ebound

h
U <03 Prlle §rBHEmETls WS e i b AR
acEMMNSIr inQGR AEHBRYte ToRPriding N&ﬁﬁétﬁ%fth@ Adi §cﬂ@§/@tﬁ'ab,%§h osition
bel ow, thereby preventing rebound weig t gai n. 4]

Compélélnﬁ@mm oxyladed Brvpag @Mﬁ) fnacmmandrwm?w ﬁon
[O@mr! Se%’? g{lem? %@ g%ln‘@n%l ol\ﬁgacted it ﬁ)'gtcomposmon in

di ne osf
vitfd.acti on and a non- PI\/F fractl on vvher ein the PMF

ction_conprises_one or myre PMss 15]. In certain
[OModl ment §‘r’TIP1%\e figsnts; &g 28oeyie 1y W’gﬁqdo‘ﬁlﬂé thepempesition in a
sujBctor ange peel extract. In some enbodi ments, the
conposition of the invention consists essentlally of
[009113] 0 r angén pn@hemspwcm,dhe pleser énentbdn ptoviies mqtmﬁls tfmme\r@ting
for |nst%{1 an or

rehet ol S in A WP p AealipBanF il e G ingies B sbjectan

effe QRS dnS it @f’é’é@mﬁ&tﬁdﬂ MWinprd %éwgfﬁa)cuw a88Q4fibed below, thereby
75‘Vm1/&(dry wei ght) of "a PVMF fraction. In sone
f

prevepidey Wiyl weight gadmposi tion conprises about 40% w w)

048, o0 X bR Hssrie S MR b P Tig ShepME ora
plﬁalﬁt@@ge})\/ﬂc\sﬂ’p rmatb@aih g&b?%w} t&%oﬂ??%&og %/%%\%d&%%@% raQ?'V%[F fraction
anqzi1 g%;%-gb@/ frag/)tlon ?thcjilre?];J the PMI(g fraction comprises one or more PMFs.

[0015] In certain embodiments, a composition of the invention comprises an orange
peel extract. In some embodiments, the composition of the invention consists essentially of
an orange peel extract. In general, the composition is not a natural source, such as, for
instance, an orange peel.

[0016] In certain embodiments, the composition comprises about 30%(w/w) (dry
weight) to about 75%(w/w) (dry weight) of a PMF fraction. In some embodiments, the
composition comprises about 40%(w/w) (dry weight) to about 75%(w/w) (dry weight) of a
PMF fraction. In some embodiments, the PMF fraction is in a range from about 0.5%(w/w)
to about 5%(w/w), from about 1%(w/w) to about 10%(w/w), from about 10%(w/w) to about

20%(w/w), from about 20%(w/w) to about 30%(w/w), from about 30%(w/w) to about
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204w w), from about 20%w w) to about 30%wWw), from
about 30%w w) to about40% w w), from about 40% w w)
W 000alo21982 509 W w) from about 50% w vv) t 0 abouPCT/US2006/032972

40%3\8%‘{” it ;J/z%bfo %I@@@&%g}g gﬁ %\\8’%&/&)‘9‘ arbégnt@%%ﬁ?/w) kg 5But

60%8\@%)\;\/&\1»)1(1 a:bouam%tw/%% gbiom) 707600/40)] fbm 2bome70%(w/w) to about

e T N

[0012) | easty §oMs elﬁBod@x@ﬁtﬁ thBPREs fr@énanﬁ?atcoB%Eltloﬁ‘in h&@8ffance with
five, at |east six, | east seven, at |east eight, at

the lnté@énon iGomprisestat ﬂ@@tsnnet Frleashitwd, etlenst dhree,en et Jeasit fohe ableast five, at

leaastF.;M2 §1¥ geé1§t ngeég a? llegs&,]higﬁé EP 8%:5111? ! ﬁge gisfttﬂag Og}%&& epeven att Peast

twel5@ (it Faa& thl%feelﬁJ enitasmt fooeréd aman oM s@%ﬂ@ﬁtﬂrdﬂﬂ the group consisting
' 54' - hexanet hoxyf | avoney&nobl

of 5 éﬂeﬁ #’ B@nam@tbmsé}wv%@yﬁnwmé § r?gé'rlﬁxﬂm)f hoxyflavone
d t f I
(noby Su%aﬁgﬁ %)Q J%@ahéeéh ﬂag&% @E‘éﬁg%ét r g\r/rgtn ﬁoxyf | avone;

5-hy@rokyeh, W3 3, @')Q/enﬁm&ﬂaa}gyﬂ avdr&t(maﬁﬁetthr))( yfl avone;
ent anet hoxyf | avonpe

5 hygi‘o;(’y% gﬁ'é{ é@tg%@w@yq@v g,ﬁemhydroxyé 8,3"4'-tetramethoxyflavone;
5,7, 833 @’-geﬂtaﬁe{%ogfﬂav@ﬁ@tmﬁh@ﬁx&lﬁs WM avone;

roxy- 3 3 hexanet hoxyf | avone;
3,5 657 Bﬁdﬂ thptamemc&yﬂavdrgt ﬁw’buyéftolxyaéy(f 17,S)Bqn'dlexamethoxyﬂavone;

6,7,4- ra
sty b Gt ratdvp e SR T Aty BRE e ang
-hy&rd&)jrﬂb96)&3345h<§<a§1et}fbxyﬂﬁnﬁléfeﬁﬁt hoxyfl avone. [0018] In
sone enbodiments, the PMF fraction of a conposition in

7- hYéleWr?d&ﬁée%ﬁemﬁmdﬁ@?ﬁYﬂ%mel on consists of at |east

o01RLS,  °4 o E85 huh) G2t BB BhohFBRLR M seBhnco win
the i8V@lfibn cahsidteapit 16dshéne, at lchR &S, 4t st Bfee] BASdst RIuE VR Moast five, at
at least twelve, at | east thirteen or at | east

leastrsbi et [east seven: Alemlright af sestarng, ﬂblﬁ‘ﬂ&tﬁ@ gt lsaigs eleven, at least
twel%@ N8{ealy tﬂ@te%{ ?ﬁgé\@t fém%@éﬁ @ﬂﬁé BRI %Xf%?%rom the group consisting

sinensetin exanmet h oxytlavon
of 5,617 I-paritarhethx ilavoil @inepeting I’SBG,’V\,@}Byﬂ’I-mmethoxyﬂavone

(n‘)bgt ﬁ@g ?g&éé g)léﬁngan?th%‘yﬂﬁ‘é?ﬂea(%gﬁ’@%}} | avone (auranetin);
5- hyﬁfd})jrﬁ%f PR 4 &n&me‘ﬂhox%zﬁ%{? avone;

I hydroxy- 6, 8, -tetrarretiw xyf | avone;
5- hy5107ty87 &3 4+ tetmﬂﬂama'ﬂhmm b Avbmgiroxy-6,8,3',4'-tetramethoxyflavone;

5,7 §3 ’34 -géréarge E)xy aVﬂlé% B'Wptg\gg vone;
3,5, 6557 E)Bdil %ﬁtaﬁle@io&yﬁa%ne% hp@%@?@t@‘?%}ﬁf ha@BRethoxyflavone;

dr oxy- 6, 7, -t et r airet hoxyf'lavone;

5- hygrq;yﬁ H8.4- ‘@[tmmﬁpﬁmﬂayvﬂng,\/%ﬁ,@ 4'—tetramethoxyﬂavone

h t hoxyf d
hydio it S et G oo | avone. [ 0019] 1n

7-hy8Qixg- mbedarmﬁta&let@xgﬂamﬁl tion in accordance with the
i nvention conprjses m xture of PMFs wherein the

00185 ncent Mhtqres erBpokmens: 3 IPIROFHIOTIIE peserdance withdhe mvention
comfr:ﬁs%g‘atlﬁ furd B¢ W@Wﬁr f"’éf\]n #RULHEhSNEE PMEChL c%ﬁ'l%tosﬁlg& is

atio o one
different from that in a natural source of the PMF or that the ratio of one PMF in the
composition to that of another PMF in the composition is different from that in a natural
source of the PMFs. Such a composition can be prepared, for example, by processing a

natural source of PMFs, for instance an orange peel, such that at least one particular PMF
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conposition to that of another PMF in the conposition
is different fromthat in a natural source of the
WMB3/02498h a conposition can be pr epared, forPERESINE)32972
has DYEnRERESWSE F@Tcﬁ/e ﬁ‘ﬁ‘?éﬁ o§% IP Mefively 0bnd 85h G lated or
an orange peel, slc eas one pafticular
syntRbdeted PNSE ean beheedtio weky smmmsmbﬁs ai cadcbearddedtol creckssed
%If;r nat i vel or nore isolated or synthesized PMF
forny, R0 S:such conpositions or can be added
[002‘08 a pr ¢ 655 EmbOdifchis, #cifpdditiin RAUEHRaRE WithSie present
I'n sone enbodi nents, a conposition in
mveat:mmmiapmmwtotantgheeqireemqﬁt i nvention conprises an
ange peel extract. [0021] |n.sonme e
003y 0c B Some Kb Blienknt Sote S SFTRIGEe oY i ijgntion can
be arhutrﬁ@d%l%ill d@)ﬁi o§1ﬁ6’ﬁ@§ﬂn}3h§ﬁ ERIBY the TP P4 foval BolBMiditive,
and fp ditive, dietary suppl ement or
dletw@mmipmplwaqumaiz@]odTyp. cal ly, the anount of the
n’p03| 0
0027 P re ThBRaf hE LR Sl B R alphTpboe (TG in e

metllitgis oﬁﬁmmvéhtif»nmgn baliot abbu0.08 mgabbaiit 03 g, ababoos nlé) about
20 ny, about 25 ngy, about

, b 15 , b
1.0 15, abBL S nE3 801G 10 S5 b0t ] S TES, BPIANTE, BOUHAD MELbLE mE

abméog_%gqﬂn%,,a@a outrhg’go(f%m,l abo%’ttggg%ms 1ﬁg%%utzlg®dﬂg@ab39% mg,

abowt 126 (1 tm g7 @Boutty 00 algy abot 300 mug, ahdnm.ﬁDO&Og) aboyt 6@b®mg abBo@ 700 mg,
or. ab

sbo 50 g bat PR B pbar 0l O b & Roole 0UH b BRREL S & per

dayfraction in a conposition adnmnistered to a subject in
t he net hods provi ded herein ranges from about 0.05 ny,
[0023bout 0.1 cerpin givbodin@nts, fing an@bnmf PMB firagtiomimoautongpasijion

admy 1&61ted%<ba rﬁr‘gd_]ec%ﬁ%ﬂ’t n\_g)éh% prg gﬁci hezfsmggﬁges %ﬁ%ﬁ%ﬁlt gg)Sl%g about
0.1 @, #aL0.5 Ay, APoutab@iy, AKYAt Bing @b&uﬂo&ﬂgoagam 1@bfﬁgtab35020 mg,

about out

,. about 300 ng, about 400 ng,
abo{{%@ g, abngg@oWS lgtgoqhougg@m,ggor 9yt 0 gxggton@)out 75 mg,
abogggg%né %015{@0021% %f‘g}&%]"?&b %H&g%é)@e r@%ﬁb‘ﬁ&éﬁpgng,%out 500 mg,

abowt &P oisg, tabmrt 70amg)ebadfs0ingd, abet S00@eg, abuut©GO0eNg, ABOE: 1 g, about
day. In certain enbodi nents, the conposition

28 @%‘?Ptge‘%’ SHAPH SteREd2%n successi ve days for two, three
[OOZQE) nor e el ayse Hlfﬁb&ﬂm%gﬁuﬁle% ?Qsﬂé’r{t?an 1mts¥139 e d\GRE Stwice or
about about

t hree weeks out
moreltigss pebdayt Ih icwim/emlbsdmenabmetcompnmm ks be{ mmajstdred on

e S B e IR b e A I b, o

threé We@Rd8HJuP fodr'%&%ﬁﬁ aEQtS’cQIilr@" CE,E}S aBo®A RS BF S sikabeeks.
cont ent . [0026] In some enbodiments, the conposition

[00258 M ni sﬁ]@sqme embodimentst ﬁlgagmposmtbrecan be occasionally administered, for
example, when the subject has, or intends to, ingest foods high in carbohydrate or fat
content.

[0026] In some embodiments, the composition administered in the methods of the
invention is administered via a buccal, nasal, oral, parenteral, rectal, sublingual, topical or
transdermal route of administration.

[0027] In some embodiments, the composition administered in the methods of the
invention is administered in an aerosol, chewable bar, bulk or loose dry form, capsule,

cream, drink, elixir, emulsion, fluid, gel, granule, chewable gum, lotion, lozenge, ointment,

-4-



invention is admni stered via a buccal, nasal, oral,
parenteral, rectal, sublingual, topical or transdernal
WO 024982 admi ni stration. [0027] In sone enbodP@EOERN6/032972
[ S
pastc; FuCh PR0E, bR R P hubheliBS, 5P ORSRR, Simbpie oo
tmchubkvapord;mﬁ‘er.dry form capsule, cream drink, elixir,
emul sion, fluid, gel, granule, chewable gum | oti on,
| ozenge, oi ntnent, paste, patch, pellet, powder,
5. S0l BRIPR DESERYPTIORRASTHY PRAWIRERS! O, Syr up,
tabret, tTea, tincture, vapor or er. 5. BRIEF
[00Z8ISCRI PTHI@NCFproHEcORRMIINGES(rOORS | (ofticgLidensily pnits)iobiesved in a

COng\l/Ig%?Ig %ia?,@tsﬂ?;bfg 8%19& g%‘egctﬁclil/ g)lﬂtc gsnsleg/ %gr c%ﬂg Frtrezytee'cg Wiitpl DMSO
(comcq} oif Riridts 66 e Rods b tesycadSFoRNioh Ak ifBéd&d. tT1R8S RBults indicate
with DMSO (control) or various concentrations of test

thaté@ﬁ}ﬁ’é@lfﬁﬁa@ﬁn assinhibifed 4t eodcentrigions eappraxsmpiell 2pg/mihigst
ation is inhibited in concentrations of
corrg.)%ls UOH ?ré%ea E/ 20 /xg/ mL test conposition or greater.

[00293029] HFlguHe@ ﬁomﬂes/bb'beﬁ/ed b@%[s\/cﬁ“d{N&\éﬁbﬁ:s@(fm &NAe indicated genes
Xpressi on he indi cated genes on g
on Qayg PdvgrRwh ) 22 4@ﬂér18 i @rqaﬁlpsﬁéaﬁﬁr%@wg dtffeé@tt@aowfftqﬁms in the
factors in the absence of test
abs%{g%pggﬁ%ﬁdo dsﬁl&) 30] Figure 3 provides the percent
[0030janges Flgulﬁlﬂﬂpremnbse&s Ipenehmhehgssoﬁ RNkexp’rdslsﬁmt legkls of the

o | LSl
i g nes pavaiay e Vel 6108 pRTRI Episg el ot obdq for

Cenggga@@wqﬂlngtc&gggsﬂmfl gure 4 provides HI\/EAZ expr essi on
levels in cells treated with test conposition. [0032]

[00$i]g ure Sigurevi tevidehEMBAR eyprasstmalgecloin dedls treetod sutieest
- kcal s) for mce on a standard diet, standard di et
O[SJ§1°3 PMF- cont ai ni ng conposition, hi gh fat diet, or a

[oom]g h f atrigiets @bwae@themegmt«@ﬂage BEfoo¥BASIntddqth kcals) for mice
[0033] Figure 6 provides the percent increase in body

on gangard dit, miapdard dipt glustadiHrcanigingng ¢@myositions highda det, or a high

- cont ai ni'ng conposi tion
fat%@%%%ﬁmﬁ hetollhodbl™ (HED), and a high fat diet
[0033]pp! endFifed Glprbhdas tlﬁMﬁetbeﬁmﬁd':rﬁiidégn 6oaP@sight Bmice fed a standard

700/&PE) [0034 ure 7 provides the percent bod
dietf§PY B Cﬁ/oOPm

flotitard dig] P @ftfn Ayt BME -ennéaining opmpasiien (A

gl AR TSRS e BN BRI DB SRR s

(HFO7ope@Ent ed wi th a PMF-cont ai ni ng conposi tion
0,
[00§4ﬁ| g ID \7,%?&315{63%1998\3%5 tﬁp ggﬁgrcg?ti@%yg\“ des 1tnr}1(1elc\l\$edg z[] gtgnd%rd diet

(SD), a standard diet supplemented with a PMF-containing composition (SD70%OPE), a

high fat diet (HFD), and a high fat diet supplemented with a PMF-containing composition
(HFD70%OPE).

[0035] Figure 8 provides the weights of individual fat pads from mice fed for
sixteen weeks a standard diet (SD), a standard diet supplemented with a PMF-containing
composition (SD70%OPE), a high fat diet (HFD), and a high fat diet supplemented with a
PMF-containing composition (HFD70%OPE).

[0036] Figure 9 provides results on the glycemic control of mice on various diets.
Fasting glucoses levels (A) and glycated hemoglobin (HbA1c) (B) were determined in mice

following a four hour fast.



si xteen weeks a standard diet (SD), a standard di et

suppl emented with a PMF-cont ai ni ng conposition
W@ BD70%49E), a high fat diet (HFD), and a hi ghr€BUSZINE032972
By Goches - b Safe B RER AT AR i Eg g for i
to adlighciehiliet los TOBIOPESf andiviee wensavar i ous di ets. Fasting

ucoses..l evel s (A d glycate enogl.obi.n (HbAIc). .
1008y or EEF o1 RratEs e AU S0 TR Pl g dicated diets,
inclh@ak stkORaldi&k gure 10 provides percent weight gain in

mce by swwtching a high fat diet to a high fat diet

[0030]us 70%imEe 4R pprapides thewsights|FosBYidraldaipads in picsvindbs
s cen e of. fa SsS in mce on the indicated
indiflSe ety 1%?%‘%}%5@&%&6@ K81 i ets. [0039] Figure 12

provi des the weights of individual fat pads in mce on
the indicated diets, including switched diets. 6.
TERERMINOLO63I0] The term "about” as used herein
fers t l > '
10046} Surt reef Bl I8 helEhdin BBE6 b ASAAMAAPEN Frok than 10%
aboexaripley titchalietreing abdified by thatetras Foreansplg tmeatggﬁ “ghout
from4.5 mnutes fo 5 5 nminutes. [Q041] As use
S MEEs| Hl,ea’f‘“"n%ratnéFHf h@‘é‘rfp%g}“?‘it%ﬁo T 3IHREAT to enconpass
[oodaar mMac Al LAk o CATRRSEA 985np RieH % ﬂgérﬁi% E¥compass

accept abl e conposi’'tions and nutraceutica
phammavpuisial cangositiansyphiylisichezicaiyercstpvabde tdrapositiors endinutraceutical

conpone Jfor exanpl ol ynet hoxyl at ed fl gvone
comppnpts: | i B idETed atw Bl Toinpanne ot Gt
polyn IR/ 14t EPTlat RS (PGS, in ArBB@BoREE ) alsd BRufs8h Mnatural source (for
"conposition" does not consist of the natural source

instgiogr orpigst Rasbethe derampempesitipn’ddoashet cansisd pile natyeal scwnsg (for

. .dn_certain di ments, .enconpass _a .physically or

instfbe G AR ARTighonr BEGERAR SR Poficnts, Bigoppoass o

phySiCallyC, cheinédallf sn i @Xdrpr6dessdld bR o tehafiral$OHce Ssuch as an
0042] The term "effective anobunt” as used herein

eXtrF@‘éPéFlbe RegrehouEifount of a compound or conposition that
[00423 suf fig§l.80n &&féafi%j%& ” g?ééeﬁ@l@*e?ﬂ %rf%rp %‘ﬁlfelaﬁ{oﬁht ofa
ef f ] ec I certarn

ect en admnistered to a sub
comprhotommenimsiton tHafif edficiest tapeaduce a désigbbambeusficigreffect when

canposi tion .prevents, delays, slows or reduces the
admé‘&l%&?aﬁ%ﬁisnwgﬁf S¢rtang ot 9t¥1mﬁr1§c§ﬂm§qf§%etéw yeunt] f g gompound or
ki | jtion,
C e el R A Rl aon BERRQS
triagydglyeeirides ne dn adipocyterpouadedwitt treposipound or esmpasiiuey exlin an
.to an adi.pocyte.not contacted .the conpouynd or ..
sdinogyg du VBT naEbest AT hEm ey BS prRbR A ha e Shassitian, o
compeRt taaihdibsdyRE A6t doficRATROsMhUnd 6 BRASAH] or ABpSSA®In a
enbodi nents, an "effective anount” of a conmpound or

subjgefiiridias netrbegh edmptigered dheagpsnpognédws composition. In some
embodiments, an “effective amount™ of a compound or composition prevents, delays, slows

or retards the progression of a preadipocyte contacted with the compound or composition
into an adipocyte, or the progression of a preadipocyte into adipocyte in a subject that has
been administered the compound or composition, as compared to a preadipocyte not
contacted the compound or composition, or in a subject not administered with the
compound or composition. In some embodiments, an “effective amount” of a compound or

composition prevents, delays, slows or retards rebound weight gain in a subject that has



or retards the progression of a preadi pocyte contacted
Wi th the conpound or conposition into an adi pocyte, or
Wo b@7/p24982 essi on of a preadi pocyte into adi pocWFUSmoao32972
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the %'éneﬁﬁ:‘iél Bty G 'stflﬁlﬁ E&Qieflt;@s &Qéﬁ’[ﬁwg% %W&ézl' tek @A are practiced

froma natural sou I'n sone e
on thesobjatfedﬁ certaip ennhddmentsoarptdgectt |1s:):{dmlmstdnd:cha cmﬂposmon as

vi.tr synt hegi bi o nthetic or sem synt het |
destiigaheselp fmesess G Besig ot 0rs o prsyanh OGlEy. gelaed or reduce the
accﬁﬁlruﬁltlen of Q(ﬁp&é%fté"ﬁlt e @91% ect in BBRPSIRE to BRGubject not administered
‘managenent” refer to the beneficial effects that a
with fis] eompogisiony éls scvmwaﬁmbtbrhm@etsmwjm t\vidgeisteesded ppnapasition as”
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del ay, retard, or reduce the accunul ati on of adi pocyte

COMRASIOR- t he subj ect in conparison to the subject not
ni st % d t
100380 B Sofie il hi bR OPAA LAE fh TRIP. SO LIRR Fperwise
indivated] ncdmpdumdhages theforaaunul ati on so as to pr event,
del ay, retard or reduce adi pogenesis in the subject as
conpared to the subject not admm ‘ered with the
conposition. [0045] The ter " gt hoxyl at ed
flavone" or "PMF' nea erw se indicated, a
compound having the fq erein at |east one
carbon, preferably two ®f nmpfe carbons, in the formula
are attached to a - OCH3 gro?o (in place of one or nore
hydr ogen atons, not depicted in the formula) as
wherainen taasip@reratteon, Mefdravig by or mobstarbareninghe frmhl@ge attached to a

r exanpl e, hydroxyl, hal.de, . :
-0&913 group (i p?ace o¥ one ory morerhydrogen atoms, not depicted in the formula) as

valency permits. Optionally, substituents, such as, for example, hydroxyl, halide,
monosaccharide, or other group, may be substituted onto one or more carbons not

substituted with a methoxy group. For example, a “hydroxylated PMF” is a PMF that



nonosacchari de, or other group, may be substituted
onto one or nore carbons not substituted with a
woreiohox4syr oup. For exanple, a "hydroxyl at ed PREL/UBR0&032972
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the storage 0 |acylglycer|des or fa during tines
when excess energy is avail able. As supported by the

ress “iglfﬁﬁclitgéﬁli?fl({]&e Exanpl es section bel ow, a

7. COrt e.g., enriched for, a

[004%9] ynret b@ Mfr@i}eﬁnﬁﬁ@wﬁmﬁlﬂo@%ﬁ isfth@&tot428 o@ﬁ{hc?%lycendes or fat
effective for managi ng fat accumnulation in a subj ect

during tigep tihen cxeess oRar abistavpilabdn i meprpertpé by the resdtstdescaibgd in the

Exa@ﬁés' ?é{ Aoel %r% sﬁ%ﬁ Q@l?xhﬁ%fhgt%&ﬁ%ﬂ (tlfor Q]act)lgﬁiethoxylated

es secti’on i |ca con ai ni

ﬂavomm&]i?): firgution aan detiyctior fprayeningil pogentsios in asubjedt] In
as_ reduce or event fat accunul ation into adi pocytes.

partigulag,udhaud int 1%’(0&1)6015%@@,’[1@5 ﬁalgl(gﬁlﬁp ﬂgep%orénmbpmsm the results
in tHe I@&&ﬂg@é’s Qﬁﬁorﬁﬁgﬁﬁﬂe?ﬁﬁ gl O%Sﬁ aingc AD Nﬁvncc%ﬂtd@lag o Brevent

conmpositions an e| r pr aration ar
adipdgemsishatvelhaSeduceonr prev@nt fat accuMRﬂdumismﬁcadmdsyuag Methods for

using B SREPONSRP SOTHG2C AR Ko descBbod i sginG T MF

conRERAITRHASdsRIbnB lan@ BicHRIAD fHTRAFH B aBon Eﬁé‘i‘ie&rrﬁy%g M Section 7.2.
i nvention pr ovi des for rmnagl ng f at accurml atl on in an

adi7pbcytMeth § 1 rcCon
b f b
00gH° 2 B AP A TR BB L e
accBAMThiNdrS tIRrdeRGintentd d kit €l RBseBf neeiitiotpraviabitfor dandging fat

conposi tion
accumulation in an adipocyte. In some embodiments, the adipocyte is in a subject,

preferably a mammal, more preferably a human. In some embodiments, the methods
provided comprise administering to a subject an effective amount of a composition
comprising a polymethoxylated flavone (PMF) fraction thereby managing fat accumulation

in an adipocyte in the subject.



conprising a polynethoxyl ated flavone (PMF) fraction
t hereby managi ng fat accunul ation in an adi pocyte in
wo b@7s2d9pect . [ 0051] I n certain embodi nents, nePEDUS2086/€32972
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I'n certain enbodi nents, the present ention provid
heramet hods of nmanagi ng fat accunulation in a subj ect | n

ed th eof wherei,n a enesi.s
1009 event b SOl ByLRUTER RS PutioBdro T gouaghpds of managing
fat ROTBURABOY] AR et ird AERd PRSI hor 1M @Bfpb Séhehis @V ind@sed, prevented,
met hods of managing fat accumulation rn a subject in

delayeddeterisd @stedubed-ei n fat accunul ation in a mature
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e

adinoges @éa%gedem@mmectﬂé & mtflréétl erfeduefded of | osing
(o0} 51 (HBLfRh e ORKRnROf JTESR: PRGN ofilfagBROtPaccumulation
are foulsiilgiets hemeed oBMsut:gB@elght @ .ip nesil @hesataiing tetr boflp 8&EIht.
In o e aspect res nt inyentio ovi de
Hurggh s TR ﬁ@e?% @tﬂtwgﬁlﬁ hake o @uereergqm gbove
nonh'c?le('i @°f_2‘5§’nﬁ{éo§ierl§ntﬁﬂmléﬂt§ a8 unk shiBjebiPis SUBIB 1308 ., an obese
five anount of a conposrtlon conprrsrng a PMF "~

Suhﬁcactlon thereby managi ng rebound merght gain in the

bj ect . 005 certajn Odl rre ts h esent
1007 | 4R OBF GoHecl B OS ARG Ry P OO P g ebound
wetﬁﬁ il i aBubjel] BGleed tHRERAYOMpritife hilBirER&SRL toQRe Qlbject an effective
uction by the subject of an exercise reginen, of a

amquegﬁta eaneRpsEignsomprigingta PF fepction thgrebymeanaginggebound weight gain
mtﬁe %%f) adm ni stration. [0057] In one aspect, the
i nvention provides nmet hods of | osing weight,

[Oomn agi ngnweitghtenbodipiedws fHel preseneingditiopairoviies @ethully eahanaging
conpri.sing, admnjstering to the subject an effective

reboyRe T S 182k 1B GriBisPt ﬁ“@??%‘%‘?tﬁ? the “r?@saél% 6F JARE Ik e sabject of
an &E&YS@Q?@&P R of fe?tﬁHe(? W?lwgte? fet| 22371 tfcﬂQ%‘foW/a o%( dry

wei ght)~to a ry wei g ertal
admembodionent s, the corrp05| tion conpri ses at | east about

o0 S e, AR RO Y LA o
marReMe W& ehi R hrdREAEAFEREL éaﬁﬁfh DO e LobaGhe alBBSstering to the
subject an effective amount of a composition comprising a polymethoxylated flavone
(PMF) fraction of at least about 40%(w/w) (dry weight) to about 75%(w/w) (dry weight).

In certain embodiments, the composition comprises at least about 30%(w/w) (dry weight) to
about 75%(w/w) (dry weight) of a PMF fraction.

[0058] In one aspect, methods are provided for increasing lean body or muscle mass
1n a subject comprising administering to the subject an amount of a composition effective to
reduce fat accumulation in the subject wherein the composition comprises a
polymethoxylated flavone (PMF) fraction of at least about 40%(w/w) (dry weight) to about

75%(w/w) (dry weight), thereby increasing lean body or muscle mass in the subject. In
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in a subject conprising adm nistering to the subject
an anount of a conposition effective to reduce fat
w@e@amedost i on in the subject wherein the conpoBRCT/USIV06/032972
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abotdtSyo(wewy biiry weidhey @mPMAdraetisi.ng | ean body or nuscle

100388 mos1 i e BisprsanediSey sl provauIer SaviRE W prgpmference in
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fraction. [0059] In another "aspect, nethods are
comprising dawlymethexsdated Agvonsi(BMER ifractior eff 2 henet 4boubd@aby/eo(dry

. - Si oA R .. ' . foct ]
wei GRS AN TR, off e e P et
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wei ght) to about ww (dry weight). In certain
fracigibodi ment's, the conposition conprises at |east about

0 g e R0 O el LI
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compajieR ForaRtiEng 8 eelvinetigrylasad fhvone HIREbERetag Pt at least about
0 i 54 ; | t n .
ORI L A PRB BOTTR ) Bl D e G b BEA, te
compbYgion wympdses apzagihabdut I0Mo(eew) airp werdht)do ribogts? 5 %((Wew) (dry
. St onprises at |east about 30%ww (dry
Wel@ﬁ%ﬁ#@%ﬂt 75% W w) (dry weight) of a PMF
[00d1)act i 0N 2h&REIdspd, BE BERETT iRRBAEA provitks EHRRR oS preventing fat
invention provides nethods of preventing fat _
accigdatnen mtanadinogytweongriping wortacionghe silipgeyio mithat Gomgposttion
ipoc i.th a conposition conprising a PMF
com?%%@ i%ﬁr%\.ﬁF\%aﬁEmbl\/F- cont ai ni ng Conpositions and Met hods

for their Preparation [0062] Conpositions in

accordance with the invention ty(Pi cally conprise a PMW
f r dedi orPMExontainneriamposiionsnid Methodsifor their Preparation

odi S ' [ S
100@TRe" TEBSposlts TMechlefie Ol BRTRIAER AREIY oofific o pae
fractismbmat 2don-EMF frastionr d&¢ tathin émbodimens] thePMB Gctien dodiprises one
[ nci)w on in conpositions for use in the nethods of
Or MRS Mi¥enti on hi some enbodi ments a conposition is an
[0063Yt T aCt 1 bOMiA eABbUinftsS PMEE Rkt BERbIatd) gga, exPhcted, from a natural
fraction. In sone enbodi nents, conpositioOns tor use in
sounch éorrrrtihgids imdonprasitionw &rtise m the mpthels ofithesryemion. fu some
ressed ot anlggg%e sol,id Pref erab

| d- | il : Ly, :
embEHHTET § PO 188 SR g™ ERUAT SRR SRS PN Efraction.

In sé¥fe bbd@iGlents, OSRYGHIRHE ifer BB Gn HRThétRoAITHRL in®8ntRn comprise an
oranges. [0064] 1n sone enbodinents, a conposition for
exirge dramcelierensechoransopet hid solidse Rr¢forablye apmpesions for use in the
instzﬁ% é{eglgoﬁls %épglxl\{gg’ns a:’r\{rs]e%rgc':tr}rc;nq ?/afe%gﬁearrui I’I—ﬁatrrlﬂlonnva?‘feti‘re’:ls g) oraﬁg%s‘
[0064] In some embodiments, a composition for use in the methods of the invention

comprises a mixture of PMFs wherein the concentration of a PMF in the composition is
different from that in a natural source of the PMF.

[0065] In some embodiments, the composition for use in the methods of the
invention comprises a PMF fraction wherein a ratio of one PMF in the fraction to that of

another PMF in the fraction is different from that in a natural source of the PMFs.
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different fromthat in a natural source of the PM-.
[0065] In some enbodi ments, the conposition for use in
wo b@7oeoBnds of the invention conprises a PMF PCHUB10061032972
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In certain enbodi nents, 'a conposition for use In
invansioh eampysestabeut 10Vemt/ b (iry amght)stestbatuolﬁ%(w% Wrywefghtyof a

enf Fafion, e R simub b it srnfped ot Bsthontt 460w @y
wei SRR %%)%7?)@%&/)‘{@8{(%1@&’() b£l4 PMITef o, ws&ﬁ@%bodlmems the
1594w w) ght a PVF fraction. In sone
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o oo IOy At S 20U bR el st by v
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t o about from about 4009

SOV B0 DA 1) atfba @@rwmﬂ%am%%wwmom

) SO DI S0 o
98%e(bw). 98% W w). [0069] It will be underst ood that a
PTG SR A R R o

compMee foaethhRBné PMVEF. COMPOsi tion for use in the nmethods
of the invention conprises at |east one of

[00H]6, 7, 3' Ingertyn sirbrdinmemisy B [PMID frect{cmiin arwatplosu)lpn for use in the
met@(ﬁ(gs of ’t%é %Velééo&cgﬁ&rnﬁ%&%ﬁ%/agb e r}es é 99}3& -pén an?e'thoxyflavone
(sinensetin); 5,6,7,8,3',4'-hexamethoxyflavone (nobﬂetm), 5,6,7,8,4"-pentamethoxyflavone
(tangeretin); 5-hydroxy-6,7,8,3",4'-pentamethoxyflavone (auranetin);
5-hydroxy-7,8,3',4'-tetramethoxyflavone; 5,7-dihydroxy-6,8,3',4'-tetramethoxyflavone;
5,7,8,3",4'-pentamethoxyflavone; 5,7,8,4"-tetramethoxyflavone;

3,5,6,7,8,3" 4'-heptamethoxyflavone; 5-hydroxy—3,6,7,8,3',4'—hexamethoxyﬂavone;
5-hydroxy-6,7,8,4'-tetramethoxyflavone; 5,6,7,4'-tetramethoxyflavone;
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(tangeretin);
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mveﬁ}txbydomgts 8f neiqrén@'e PAMFhex arret hoxyf | avone;

1005157 7" & S SOk B S B PR EOb e g the methods of the
mvéﬁi@n %og’smtgf ess@ﬁtl‘eﬂgﬁiflﬂ)ﬁé ¥ hayoperrsand

hydr oxy- 4' - pent anet hoxyfl avone. [0072] In
[00%41me emiwpmsmnﬁ)odnh@ts: drepNdFtfragtion of th@§em|pﬂSltlhle or use in the
L R A R R S S
of £ 818 3@Iﬂéﬁﬁﬁleﬂfoxyﬂﬁvdn’é¥ﬁﬁéﬂs@ﬂn)§i 61554, &Bwasmﬂéth@tymv@ie
one or_ nore PMFs 4] hi sone enbodi nents, the PM

(nobiteiiay;i B0 7 Si4' PRaRE esxﬂwoeaﬁ (fpagereldd; i n t he net hods of
-h#rro —?@%’;&ﬁeﬁgﬁahﬁk? Non@?%ﬁgﬁ’%n re PMFs sel ected

otp consisting o
5- hydréxy (8,3' dhetdmetihiok aftouvae; (S’V-mlﬁrlyslﬁtxym 8,3".4'-tetramethoxyflavone;

fl obi |
51 g e n o AN OSBRI )
3,58 M@wﬁgptémzﬁh%xﬁaﬁne PRRSAERI-D 5OV IRLarh @HEAFRY b

dr ox -t et r amet hoxyf 'avone;
-hﬁdr@xﬁﬁﬁy&jﬂ emtymﬁetapsyﬂadzbna: L, aﬁbtetr@myﬂxbayﬂavene,s 7,8

hidhoi 3 RaE Ry R B0 e 2nc

7- hgdr%xﬁs 5,833 -gémiﬁe%ﬂyi?&d%ﬁéyf | avone;

dr ox 4' ~hexanet hoxyf | avone;
[005Thy dr oxi}l C6rtmn8=»nﬂmdtre@1rtaﬁm proRysitisvigiense in the methods of the

5.6, 7 4 él
1nve]titlﬁ)§/1 81)E)ns 1%? éx;%e)l% pgl]){&)%g%?% Ec)e)&(iiy vone, nIél sony Ciambodlments the
composition comprises at least one of 5-hydroxy-6,7,8,3' 4'-pentamethoxyﬂavone
(auranetin); S-hydroxy-7,8,3",4'-tetramethoxyflavone;
5,7-dihydroxy-6,8,3",4'-tetramethoxyflavone; 5-hydroxy-3,6,7,8,3",4'-hexamethoxyflavone;
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7- hydroxy-3,5,6,3 ', 4'-pentanet hoxyfl avone. [0075] In
certain enbodi nents, the conposition for use in the
woredoiogesnf the invention conprises a hydroxyl B€BEUS2006/032972

-hg%h%g—?ﬁ%’ytlafgt e fl (\)fgx?é'l I—lgyg?c%gn%gg})é?g 4nﬁgga%iethox avone; or

7- h§d1’6¥ﬂ-‘3§5>,<6/,3'51.' §e1&a&eth@xymharret hoxyf | avone (auranetin)
r oxy 8,3 N -tetramet hoxyfl avone;

[00%617- di hyI@rC@;@m@n@og!mmﬂs e GOIRASHIORYPT Uspd ghe methods of the

o SRR e P BR800

heptanhebaxyghirency fn‘ ﬁUﬂ@iﬁﬁthOkyﬂavone In some embod1ments the composition
7-hydi Oxy-3,5, 6, 3", 4 -pentanmet | i oxyf| 0076] In

conams@%?tgx ﬁ%ed%%g@ 3 flﬁléewﬁﬁt%v FORCCAPISERS i n t he

3,5 /581 1948, h@ﬁta&?ﬁgé%zﬁz‘%é quhitﬁ‘ g 4'-hexamethoxyflavone;

Roxy avone, a

, pent’anet hoxy e, a he
7hmmpkﬁﬁétﬁ8&y¢ﬂmmmnehonﬁkaomzKmnethoxyfiavone. In sone
e C o ition conprises at |east one of
'h 3{3%9@5 Arpe ‘% YPf-avone (nobiletin);

[003”7]5 6, 738, c%rtaﬁl e‘n’ﬂﬁﬁhﬁﬁﬁi Q@éﬁfpb@i‘ti@ﬂ ?or use in the methods of the
5-'hydroxy-3,6,7,8,3",4' “hexanet hoxyf i avone;

lnvmtwmompyls® @e@r 8ncge hndmhﬁlmdré’ﬁ\%( yiflsamne warbodiments, a

t amet hox fiavone
con&p&g%{gn%'x% UsS 6121 Iﬂ} H%tgod &%@wggnt%o OTPIISEs 4 ]él\/h:op Clgl]on alld one or
mofm{dﬁqﬂtﬂFQfontahﬁng fr&ins ORh & eiRhé BRE Rat8iolofi8iite essentially of one or
ydroxyl ated PM=s. h some enbodi ments, a conposition

m0¥e&rydtf§@14t@fiPM§Snet hods of the invention conprises a
[oo8fF frachig eae%oaﬂ?ﬁﬁg ﬁ@ﬁﬁ)ogﬁgn RV AR R B008F a composition,

ractions, ereln action consists
for aseslarthe: ﬁiet}mdmﬁl @[t&d@ﬁranmcmsﬁysks@emﬁlaﬁy eflokNbsgox {1868d BMF, or at

leass v AL GO BriEas B ieafsfnfs (el it Ro" PP B ated PMEs
selé&%deﬁcﬂn SRNSHS §orﬁ§§xﬁ§%f brﬁro‘%fy 506‘? AR h%k?ﬁavp Ng 13 R§droxy—

| east tWo, ['east four,
5 6ﬂL&l@-peatameﬁmﬂsvone My«hoxp—St@ﬂBdk%l&Kadetﬁwﬁﬁlavone 5-hydroxy—

3638, S s Ry e P TR b A% Jemtamstha ufissape: 5-hydroxy-

3,73 tﬁt@t{ﬁné’choﬁ@ﬁbmtﬁ}%%ﬂya@ PR A'-pentamethoxyflavone; 5-hydroxy-
3- ydr oxy-5,6, - hexanet hoxyfl avoné; 5- hydr oxy-

6.78,%4'7' 'gle@am@th‘JWﬁm Iﬁd)wlf Pavohs;4-tetramethoxyflavone; 5-hydroxy-
67 - HGERN 1 s R LT RN YD el O Y-

5- h’ﬁdﬂ@xgﬂ-ﬁ oy ﬂﬁte?raﬁ}eﬂloxﬁﬂamm QMMM)J @8 BN tetparhidttlsB)flavone;
5' - hexanet hoxyf | avone

-hsdw}ﬂﬁo&éﬁé F-Texamethaxyavensi GxyNdraxsns;6. BAhpentansthoxyflavone;

hgl,dgqx- dsl ’33‘ Fg%‘g%m?l“‘gﬁ%% et rlgnetxﬁ'oky? 18 i erét;a methoxyflvone; 3,4

dihdroyphs iy 8TetBinBethoxd/ flat@ter, amb4'Hoxydxyas, 6,7 ﬁ,3'-pentamethoxyﬂavone.
7- di hydr ox -t et ramet hoxyf |l avan
l00§91hydr oxipLcs meen%@lm@ﬂs ﬁ%&%ﬂ%&%ﬂ%ﬁ PE 35118 the methods of the

1nvgntfb\ﬁqo@§(ﬂot?boﬁtaﬁx @ete&abl@ﬁane{ﬁ% BP%(FEHI%Y@ Ny some embodiments, the

- hydr oxy-5 -tet oxyfl avone;
cor@%itloyxdioexyotﬁa, c&tw@lmorpartraawm bblpbhivenepmalind' -
di hydr ox

6,7, 8- t tr t hoxyf | avone; and
4' - hydr 0%951 %[m%a@” cal é)ﬁ’[”g??éﬁ%%xyf | avone.
[0080] In certain embodiments, a composition for use in the methods of the
invention can be a nutraceutical composition. As used herein, the term “nutraceutical
composition” refers to a composition comprising a food, food additive, dietary supplement,

medical food or food for special dietary use and a PMF fraction.

-13 -



[0079] In certain enbodi nents, the conposition for use
in the nethods of the invention does not contain
waledgoe#aB e quantities of a limnoid. hi some PCT/US2006/032972
0083{00di MBNL o LB ARBRES! hkiRR-ARSS i FJe3a6S Ak Rion typicall
[ cgﬁcentratclﬁlgeﬁs1 o? [ rm?ﬁl n or enorraf&ﬁl!.iosg.“gl. 1. 1on typleatly
compisas@0e 0t noat cirswmeblabiunlss,[@0803, ektiprers; ai fillers. The term

w__enb ts f t h hods
corBRRak Y Bites e ey BEtap s R sk st bt gl gr ABerRy of the
Fedd#tlest ahedt€ bbverhhiBntifSy, Bbnsiptias 8y ahmadls, %&Hﬁﬁé faérﬂeularly by
refers to a conposition conprising a food

huma@I?dltlve di etary suppl enent, nedi cal f ood or food for

03B ARt E A G pbi™

semi-ﬁl‘é@éﬁst@ r tRIvEALH ¥ istlenRdd ﬁéﬁ&or@ﬂﬁlpﬂbn B? BEinf S bINBRL Srumans,
vehicles, carriers, excipients, or ers. The term

but dqes HeliRaliie coswmalies tofeases ATAdyCts oF ﬁ%ta@cqssarse erlyiag

phmﬂﬁ@&ﬁ%ﬁﬂ by a regul atory agency of the Federal or a
te governnent for, consunption by animals, and nore

[OO&Bbr t i culAanisyd hareiinyuthenam ‘[‘(ﬂéi&%ﬂ suﬁ@leﬁﬁ:ﬁ’d’ thexne lalproduﬁ:t)@tther than
ance, e

tobag ql‘?tﬁ]ﬂ(%éé g&é}lel@?nt Iﬂ%ﬁ,\?he\,\,"nfe yﬂppailg: ea%@m gppigypent is a product that
is laEQEHS SPGBy QiR bR st fé?ﬁggntgﬁ’ BHRe aﬁ&' EortlRRGo20to a)d or as

i ncl ude cosmetics, tobacco products or substances use
a solgnien efsa Iph@lromﬂmechth dallistary @Wmm cars gpidally epmprisdsene or more

t. h th
oS R TSR e SEEED ARy
amif &id@rYdiSRuBpRMent $sed b MOAUS kupathehtIhé dReEbLHcRSsiAg the total

dletary suppl ement and iS not represented for use as a
dietasts intalrs; b apucepBeeonctakolie.gongitheningxfact one apmbinati¢reof any of

e S igp. 3 SR PRATER S HBL 7 ARG 8RB oy

foody uhliltd difood addliciee alhichal idvefgorsed Hitd & foddo Hamh il prédssing,
amno acid; a dietary supplenent used by man to

mang {asire PETRATEI0E, of dolivery af des loadi grgust weior frity compemnptiap.
[008'4!:t ake; A% uséd ﬁ&@ﬁeﬁ%rtéﬁr?"‘m%?&ﬁkf&gd”trgrt"e £RNShHLA W%%h' is forgmlated

or a comnbi nation he i ngredients
to bcdcceisamyd sugmhmmed ederalip und)a‘rshmmﬁ)eb&smn sfibpleician and whlch is

mter?cgg %grctgd ent ht?ce@eQa %gxggge@ggtl (ihgegjlfs%) glgco'gggiptglsf\é;e Wat ch distinctive

f A f
S5 e A 8 SE g 1 S

medtdabe‘taéuamonnﬁdamales bﬁmddlcaldbed@nckudabﬁm:d nwhhmhed  sole source

for rru t.a be con t er
i o P e A PSR o pr Srodlch GRER RPLRe folher food
intaltd) bR e@ddfHion kERtiSRE®Y [itCindEsihahy NIRR %ﬁ& 6@8’&019{65 Jost following
di sease or condition for which distinctive nufritional

diarghee of Y@Wélﬁgsmoé‘d%@ltﬁwtmé&@m cpathingeg eprciallyselected components

les %l | an

not Jﬁxénﬁ&]\ R bee t%r%ghé%gﬁ]i%ﬁ??{utﬁglgﬁ ga‘?\éf?enr% glel%e{xt ocf specific
disedses 81011 Whﬁ:hllfaceasmumﬁﬂeﬁ lcRiimP foosiBeetisenls €ithed dRe@ @MRhplic; and

nutritional praoducts used to replace all other food
products intended for use in dietary management of inborn errors of metabolism.
[0085] As used herein, the term “food for special dietary use” refers to a food which
purports or is represented to be used, for at least one of the following: supplying a special
dietary need that exists by reason of a physical, physiological, pathological, or other
condition, including but not limited to the condition of disease, convalescence, pregnancy,

lactation, infancy, allergic hypersensitivity to food, underweight, overweight, or the need to
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i nt ake; oral rehydration solutions for use in
replacing fluids and el ectrolytes |ost foll ow ng
walz@vnbosaz or voniting; nodul ar nutrient producPGT/US2006/032972

cont ai ni speci al | el ected conmponents not, i nt ended
cofigole S ety ¢ RHSI}_S‘H_&F‘ VBT @8N GRL OHEYPEREEPHBE for use by
mih® SIppRERAERE dft b? gﬁ?éagihg 1i6H SR ARTr 3 Rfaih gﬁ&‘ chij?Y}grrlg a special

.associated clains to effectiveness either dire
digtapy need by aersomp pHoking & faadtfendwedis oy sals Beriof theatielr y

agene of .inborn errors. of .metabolis 00 As .
OfRG er el BBt PP o R 1o St e Shetap (i daention can
aldoeih€l:8e b & thORb N ikdtedbrtD Blat finSdrt 4RI BSBAKAEr hRdicinal

be used, for at |east one of the follow ng: supplying

be&efétéeci al dietary need that exists by reason of a

si cal , [ ' , hol pgi,cal . qr. other .

OBAG ¢ orn kR Bl Rls « AR AR Empa fitlclGiin e etnods of
thefuvehts@asenpriveny BVISLE0R and bRE BameHE “Genetaill/ R¥garded As Safe”
Lnfancy, allergic hypersensitivity to food, _ _
C“GRder haitghnce®l ol GRAS sybstaness aeddors g aFolistediia the various

, ; : NE ; - i necal -
e R PO OB PGS ) €577 7075
17By17%d BB ASAmgd (186, Whithbredh@trporgtet hierkeby erferescenpliydingntirety.

ofRsiPeC" A iR R hnty Hargera?sagl?qgo({fdg%i@}rll%faﬁéafd?cggfofog’r;, “fo0d for
spBUAT AGEHIseal“dfRpip @@ﬂlérﬁ&f‘t’l’ Blg‘FfoH§ Sddifivdie tﬂ%ﬁﬂ?ﬂ% &fthose terms

the invention can al'so i ncl ude one or nore other
asidgGnesdhemragulakery agensaiof asthtt gdverahert eatheHbddralgovernment of the

ici.nal. benef .t . 7 n so enbodi .nent a
Ul B8 RRTE e it s Eb R DR BB %ot
[00858 | nverThicenais @AMb RSt tHRIYnthEARTCAIIINRREiHONE fR usd B tBe

"Cenerally Regarded As Safe" ("GRAS") substance(s).

mefheds aftiasing eionaeewsise fiemahewh0-8AH 04 about S0¥g by iweighs of a PMF

I 0 ' . ions. of the . Unite
o} 28 SFDLARDL: I SOH LGl AL o o
O.Crllmz% ﬂ>7a‘é>,oufl“82?/o, abBdt @0@5%?%@&@ 5041, aent D{ﬂ)gg% tsbmb;’étlﬁib'%, 0.1% to

erein reference in their entirety, n
ab 035, LSD AN 5 P Shetiri b 98 2Vhio ey %riBupeight of the
PNIP®Sction. f 00d for special dietary use", "dietary
suppl ement" or "food additive" is the neaning of those
terns as WkRi drbycaticelgidrambripnagency of a state

ernment or .the federal governnent of the United.
0% o i1R PP Aoy PRATar St ical js5iesHies Bythipising one or
md¥e PMIFS4dBne QR m&@@%qlbQcﬁ%&c@éﬁaﬁ%ﬁgﬂeﬁ%te%cipgéﬁ% ffor use in

nutraceutical conpositions r use in the met hods o
aceqydanogweit the presorfpnyestion nombefoumulated i eonventadalimag@syy Thus,

i.ght a PNVF fracti.on, her unt.s of the.
thYorkh e &' of More BEI S ni SR Sl Brer s Risgand one or
mdére PONE aridahébphifsiolbdealBbRYéptih10 048 4nd salvatet nhQ%e BRRUbted for
0.01% to about 35% 0.1%to about 20% 0.1%t0 about

admiuisiratign: by ighdatiomaygsuifieioprlecr Abrough thmmaenyh wethgmoseforal,
ook R e e OB 0 e
[0@diposi t iKonsrat @dmiristatign ahe pRdrmaceutical compositions may take the form
of, for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as binding agents (e.g., pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium

stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate); or
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nore PMFs and one or nore physiologically acceptable
carriers or excipients for use in accordance with the
w@e@sontst nventi on may be fornul ated i n convenP@DN82006/032972
u 0

el el (P Sofib AT QTR T el o E68ed by mottods wel

knowné ﬂme anto 1éqiRVipseparutiohd &ir brad hymiirdstegionahdyytake the foab b for
sal t nd sol vates may .be fornmul ated for

exargps 01 54 SYSHSISY SHIPRATIGNS; Shthgy e e PFeSERIEd A5 ¢ 81 preduct for

condtiREtRMORH %teFBf%tﬂelosrultEﬂ@ V@ﬁ’éfc)be?cfr@ bise, PoGHA] q’ulac% %)rg%aratlons may

parenteral, rectal, or transdermal adm ni st
be pf@@@ﬂ]bymnvmﬁ@haladmm ivg thr gtaioaceutibadlypivacptetd e additeds such as

sussfSERE St et b B B Sy S S R ecRatag g fats)
emulbifyihpah e ?U‘lécﬁﬁinl O a3RFGPHERLAIBHE L BHGB .2 oA, oily

bi ndi ng agents Oy atini sed mai ze starch,
estefsoethyl aAgahey e ﬁjaqty@gﬁtgd @pgqﬁﬁxﬂv oils) pansiyteservatives (e.g., methyl or

Pfop:ﬁ%rﬁgg?o?g% H%glﬁ% br §ar Jﬁ%{g@% ngBfeP%r%ﬁ%zﬁ?ﬁi@%}F %15% ﬁontam buffer salts,

flavitigs pblatiey and Mbédt@ﬁﬁlg Sgeln® &y appropgiResi um stearate, talc
or silica); disintegrants (e.g potato starch or

[00924di um ?feé}at%lo@? %@r%ltaéymméirax@ptmw&eaﬁl@ﬁ ly fpnyated to give
cont?ﬁéé%ﬁgglggs@gfyﬁﬁ(&g cﬂ%r@i’ he tablets may be coated by

nown 1 n t art. Liquid preparations for
[0093} al ad fﬁonb&tcahztdrmmstrmyoﬁ thk eompesifiousmayf také dre foxawptablets or

sol utions, .Syrups or sus enS|ons or they may be
lozeﬁgeﬁﬁlglﬁ’ﬁ‘gategé‘y %f"g’re?tl?ﬂzi ®for constitution with water

[0093] Ot herosHihaRk@HYEBY m}ﬁlal%ﬁ Q:ﬁ§ gHﬁﬁxacéHf‘ch édn%ﬂsﬂlons for use
pr eparations may be prepared onvent | onal

accopdling thﬂnam@@amnvmiohweampmamsedeiwdretdl indle foowlvfas aerosol spray

presF oy PO QR PRy e Beara E but oy i i By of Entil e Gppgiant

e.g.,AB@NéB difRothmeth@fl trlthbréflucré@dsthans, dPbra@HEMMTocthane, carbon
'vehi cl es (e.qg., al mond oi |l , oily esters, ethyl alcohol

dioxigfe qrroleeriseitaile gasy dp dhetsseoln preysurizedy aqrp%é dradashgeognit may be
deteérgrlngsl foy ﬁg%l%%al%?@ Méhvrer Q%%[t&xé’ 91%8 a@ulﬁ%s f’f’n%ck&]rt 1d’ges of

arations may al SO COﬂ

e.g..fdeRviarfoingse it ah ditiakg oafiduilaes thesyl b’tgfoﬁﬁﬁlﬁteﬂ cdfitaining a powder mix
appropri at e, ! 0092] Preparations for oral

of the e §F et aﬁég;l spiabde, pevdaTpasTush s tastpse 8T gpieh.
[0093pNL T Ol L[gl mpﬁgﬂn%%&ﬁlc%f c ﬁgosﬂfb% Ay ﬂ@fo‘ﬁnﬁ%e% foL g&gistlﬁrafor

buccal nistration t conpo t1ons may
admfrostratiofi by alpketian, e, Ibgzbehzgem eftormnarl cah@lidus nmfumsﬁ nEFoamnaitions

.manner . 094 i stration b i nhal ati qn, the
for {5 RE a1 PF BEE GBS SRS POP- 8o BB ARy 1 Frihose
comaﬁle@emth laR\W8Mdd (RBscR¥ Rive O TUE BbBPSditoridehdyV ke shoh Totd\Eas

formof an aerosol spray presentation from pressurized

SUSpp@m@ prlugonseiy ghudeons injoily ot hpiegsevalficles, sud tralylcentain

t hl di.f.l uor .
rornf B 5P Bpiou & auieafiee B R e Br LT AR Ps sermipeAltematively.
the d2EKE BEréli @t it 1¥in @bRAEr Hith fal Bs@dGon WikthiRieHe Q'el(ﬁt:leae 2.,
ressurized aerosol the dosage unit may be determ ned’

sterif\PyEP &R etjatar bafoyeusco del i ver a netered anpunt.

psul e an
e O
compaositi@rs sm:h( as suppositories or retention enemas, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides.
[0097] The composition for use in the methods of invention can be formulated for

transdermal or topical administration. For example, transdermal and topical dosage forms
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of the one or nore PMFs and a suitabl e powder base
such as | actose or starch. [0095] The pharnmaceuti cal
W@ p0%i98t on nay be formul ated for parenteral PCT/US2006/032972
Ny, C
of tEHHANEh LR oibeet PR AN, FfhalmsoBBlE SRR
creahs, Jotiess oirgmeints, gof, soldtiemgemhisions, sasgensions) odvfieEy If(ﬁﬁlsdmown to
dose, con ners preser t|ve

[ Lt- n add
one ohekIl GhibESF (s WW%&@”%}%‘Y‘FW"E%’ SericpanEhemiacy, 21" od,
Llpp%&olat PANSQY & ALk qjﬁ?laﬂéi?lﬁh 20085; A@ﬂyzwﬁa;ymb&tcﬁﬁmsage

may contain formulato gent’s such as suspendi ng,
F onﬂt ailzxil Drzg Dglivand Seoterds, §'r:1mtks,| Irppiageh t\@ﬂlmm &rWalkinggPhjiladelphia

ot TRk Ral S ST i BT . Giatin B prschos, which
can BY 500 16 fIRWPIRIworRFHO! §ebiFR pelif 3BlimENE permit the penetration of

pharmaceutical conposition may also be fornmulated in
a depigagt apousd apentive iegredisifeh as supp05|tor|es or retention

B T

compbetieOnag aisb ibefoiilates s 4 ﬂle}iolﬂ 9rdi§§ﬁaﬁ6ﬁl$ Sadh Ibﬁg’ e¢tirdgofrmulations
can be formulated for transdermal_ or topical

may Derdpiaisterad ynmpiasytationd g5 cxamplegHBdaneansly Ay intippusglarly) or by
f 0

intr %rﬁneltﬂe dlfll cHBR. Ef‘%gfdr%@é‘%%‘ U{lllle (():Efsﬁlpi’eg(gsf gxeg‘iae g%‘?%‘i;ﬁ%d with suitable

polyoregia s hyﬂmpha)hls matﬂrﬂisﬂﬁmltaamgbl & ,aneoluldiominsan acceptable oil) or ion

exclg%ggelf {Selsﬁlg Sqrr?ébsls patng )S%ogl‘?blg gém?e}tl%g{nf«];{rgx{xgﬁlp nﬁé@ gtaaggl%gyesoﬁble salt.

[0093\;’I d Pragt %ﬁaﬁ{acgﬂﬂfaf@&ﬂ os@clolisrﬁa}ﬁ ‘ijf desi-récp %?&Eﬁted in a pack or

[1iams & WI ki ns, Phlladelphla 2005)

disppiser dedeaibacahy @msag @ngor mereaurdt @sage foeﬂns ventginBiesthe astjve
ott

ingr (g e Pl BT et mOlecpB Y B et i Ple e aBivis rbLEter pack

The p¥eer Aépentdidel e RDe RedrapRsed WihSHutidns RE aamdlibtedion.
to the skln and morn for a speC|f|c perlod of tinme to

peflr-t nisteation ofd] ytainin paitions of active
di |
oo S S oS R

metlnaly ofitiednixention) Mmuk et ﬁthélﬁ’equdihep of ahRpdratibn, ORill vau or example,
acting formul ati ons may be adm ni stere

with: tﬁg RS pﬁ@Y }yﬁl 1ght, 6@spggw|dé)a§%%@aé HEsguE o) tt@rsubjgct Effective doses
may’ H%te&ﬁ%%h %rolrrﬁaosg-rﬁ%%némg%cfﬁoﬁr#l %?t[rd quann-ﬁgg'l%odel test

for exanple e conpl exes may or nu
systgws.t abl e polynerlc or hydrophobic materials (for

sion in_an acceptable oil ri.gn
001} e g SRl B R b oy et 1 RO G T
comp&¥iti GIARBA B mBHods SOBE iVShiorS L lel@llnﬁn&@xleﬁ 10 LQ\%@(}[ il Qﬁounts of
phar maceuti cal conposition may, if desired,

aboqés 0 ritzde, imboug Ogﬁi)csmgﬂcg, db@p@r@ewg/k@\abw @ %ﬂg/kayaboEt 0.1 pg/ke,
o BB 5 WPl LaER0850] B PEREopbRL A o

100 yxgﬂkgl auam @(bmg/kg, doold 1 mBHe) aRsut 3 rﬂé/k§ta%6utpﬁpﬂﬁg/k§h§oout
di spenser device may be acconpani ed

25 mg@sg rahwu 5<9ri§g/ﬂ<s o abRHL AP srg/kg iviere the Initaerderrip @%/mmgrm (ng) of
the RtivE M:gr&ﬂé}h %%pélﬁ%c%m&lghto&ﬁ).

[00102] In certain embodiments, where the composition is to be administered to a

subject, preferably a human, in the methods of the invention, the amount of the PMF
fraction in the administered composition is from about 0.05 mg, about 0.1 mg, about

0.5 mg, about 1.0 mg, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg,
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[ 00100] The anmpunt of the conposition to be
adm nistered to a subject in the nmethods of the
w0 pwee498n, as well as the frequency of adm ni BCT/E520061032972

abof 30 m¥aitbut 3 P cCXAMPUE mobt fhohSo ABE1o zﬁ)%gb’? 9 out 100 mg,
response and pgst medi cal history o6f the subject.

abowr208ang,\ebouticd@n grapohic3 g, aabolitad ddn g, rabonidideng,ebpoinGld mg,

es deriv from.i itro,or i mal ,nodel test
o\ Re SBhien bl S0l e ot A E P RT bt 2 yabout 3 &
or ab&i@ 50NEerQlay M SordVErBbodehilSthe amRast i tROBMISRLLLA i the
nmet hods of the invention are admnistered to a subject

admjipisigrpgipenposition irokatweenoaboulf kg tapbent 202 POSiay/ kg,

ut O. . 05 ] Kk ou . kQ.
(00BBET o Bl B g 3p ARl o B0 g Rodhirint G
accuniglatieh inadbaubiecb@itt/akidsing R dniinidiiod/sklgsdubdamtfici&i@o elakfge fat
about 1 ng/ kg, about 5 n%/ kg, .about 10 ng/ kg, about 25
accyrgylrion Myotwbieshinges T srehagaimistaliong Ik somasabadimeats, the
comtfBeliSn b achfinfl FEOGATBribe lambic R S UG 02
[00XE] t ai n larbodhrenbbSimante tle dongositionp ot bé admingstdred be successive
adm nistered to subject, preferably a human, in th
oy AT BN F FOTF RO B ORRE S b AGR e e dbout free
weeks,28bhi0But WedkRCaAAMIN P HBFsCEb P ARO/elit O Bbdu? sk REBabRBht 7-12
0.05 ng, about 0.1 ng,” about 0.5 ng, about 1.0 nmg,
weelhouup 30 apgut abe year bO thegsontibeadt life B thy, subjsotut 20 ny,

ut 2 about 30 about 3. bout. 4 ro..
00831 5o AR 1 ns ST T B st Y e subieet
onc@Bverf BOb Haydd OndBbveBBHe 308 oiBe el Wur 496, BHce dRAKive days or
500 %g ab%sﬁt 600 ﬁ%ﬁ abogt 700 ‘re'r%p aboggs 750 ng,%“ Y
once Bsely s00T Ageriabeliimo gborgwedbowbout eightatssks. 2 g,
ut 3 g,..0r g.Ler s 1 L.ment.s,
0078, o8 g By L SRR e,
examphpodti theubicliekyadnteadois! inglst fgodshigtb@darbdhgdipes or fat
day. [00103] In certain enbodinents, the invention
confeibyi des net hods of managing fat accunulation in a
i ect it L nietrat o
00T} P R SO SH B BT oy i ot
thatreadeobiosuatlabidityro fiths PMIE frectionl in tisosubjeetth ontcutrtivns , Adshute of

conpaositjon can be m.ni stered .qgnce, tw ce.or nore,,.
Gt g e TR I 5 Bt ech MY APREHYRE cqiipsition can be
used OFRRSHdul RNthe 2butb 8 £ HINTSHEA 85h WindKGRE DS iNEtyHaYE fdrRfulation,
two,” three or nore days up to about seven days, about

eg.t wr’am@wgl, orgthgumacehiiesd comprsifiom s descfibed aweyeks, about

10038 5l Smg PR i o i8R Aot G e el or e

invénitib® iPddntiRtpetbyia atbuct A NRR] ofal) pahteddINre i RHDIMBIMLE topical or
the conposition can be adm nistered to the subject
trangrr@akspaia oftadpigisiyaiononce every three days, once every

f ouy 4 day, omBGSio \ﬁgt}{mﬁéve days or once weekly, over a
period o(fs—rprrre—oﬁ—o'n'e—week t o about eight weeks.
[001090106] Thnnstheraspadipiic PRt intdheion Pravdddstoh@Rodyaor Menaging fat

occasi onal |l y . adm ni stered, for, e i
accumulation m a subject 1 need thereof comprising administering to the subject a

composition comprising one or more PMFs and a second agent (not a PMF-containing
composition) effective for managing fat accumulation. In certain embodiments, the second
agent promotes lean muscle mass development. Agents (not PMF-containing compositons)
effective for managing fat accumulation or for promoting lean muscle mass development

are known in the art and include, for example and without limitation, coleus forskohlii
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exanpl e, when the subject has, or intends to, ingest
foods high in carbohydrate or fat content. [00107] The
WERMO70219821 Ni Ng conposition can be adm ni st er eRCHYSZN§032972
ext1§d%' ikl BidRubS &Ralt, gaﬁugaq%m%ﬂ@\éﬁﬂrmlgméotsxmm‘ %ﬂag &
fraction in the subj circulation rouf i
extragingra¢sten axiran, mingangregviivgs, racthmﬁliwcpammham acitl, winadium, and
f ge PMF cont ai ni ng conposition can be used. In
SOt ticular, the route of adninistration can be
[o0110§li cat g4l c&?{alﬁ BebbYRRNES theQbsBdalzb®Mnot® BMF-containing
nutraceuti cal or phar nmaceut i cal conposition, as
comgegitipiie he agministered gn wpbmﬁtlmth@dmﬂhﬁwmm e gingerol,

EC(?§ @%ﬁ%}l%)ﬁ&?%lﬁg lTatéc)t faglg‘(t]ea%x{racﬁf %? ?esﬂ e?cftraé garglpg} hawthorn

nasa
frmmmmBﬁahangnﬁ@tt@dtr,ac@ub&ltrﬁgual topi cal or transder mal
route of adm nistration. 4. Conbi nati on Met hods

[0041dh109] In Rora smBedimestse the, se%qﬁlé a,smtéa?&a PMeaonizrng composition)
to bg %%}ﬂn‘?t%ére&rﬁ{ thn rH?tH@&J H9nd ﬁl‘ifeﬂfogxtji% ltl?érfn%geﬁgly fftgent (e.g.,

N nee ereol conprising adm ni ster

ECG0k asaiigty ptormteto(mgqsﬁlier)omn edipqe @swrgtmmanpndlmrteee PMekitosan), a
econd agenté&not a NF cont sition

nd a s
tean oty s BT e Rigepisd DAl . PR aappas Hedention
agef@bodi ments, the second agent pronotes |ean nuscle
mass devel opnent. Agents (not PM--contai ning
[001dr3h‘p05| tlo nst)ialleﬁfnéodiimﬁatSﬁ the AdRaghtapifgtongmeiiion aat iserond agent

(o PR coRBHRE e fioosfit M SEur e LRt R R Tiiest

[001131 t at i[R Bomé ehBUShRhEK ARIFNIEXbAERRing @nﬂ:k@ltwnl MBdedoRdfagent
extract, gl alangal rhizonme extract, glucosam ne, grape

(notMF eopntazEng ceprpesitian) arceseaventiolly pdmiusiersd taihgishbiee,

hi oni [ .
00f13 %, ' Sen B BLASNLE, A e G B AR it
to peevBlMwd giftt qaiminngbieosadst lidvinp) surgerh @ fgioveibstie f2d Suipery to

conbi pation nmethods of the invention is a gingerol,
remmd(}efﬁﬁ igalufer ATEATRIGHPPHERI bl ack tea extract,
garcinol, hawthorn fruit extr act ,

|
hu 7&_;)/ JAGfbefh] A3 ©t, or citrin. [00111] In some

[OOHJ‘JTﬂ) odi meAEpsgets bﬁ&e&enmnsitia@se ndchidiod plearihfeutionltaatl mhmgceutical

conG RS o0k 1 0 e ad i Stered A conblnation mehods 1

cell %uﬁ?@% 's?sfté&nPaYrQiVG}tlﬁ ban GRinthl rnofdlep&cglmsrﬁ Ne @A 2P R$&dent animal model
absorption i npedi nent (e tosan), a lean bod

systemis for prd@mdeactlyéy prior T@msp uglamam annbmmplacﬂswye carCnajude cell
preventlo

el g Ry B Bl B 5 COpoend Polreen Seatisise

congea WlﬂerJIPM@ OBM"_anﬁﬁgl E@hﬁ%éﬂﬂnﬁ RS icfeObf sBélecomposition upon the
concurrently adm nistered to the subject. [001 13] In

tissugsgRipkanis OBpeFEStt: ST ymigadly PvFadipeqvigsnineire afipessitesi sdimrgyte-like
cel SRR 3298 celis can be used in such assays.

[00116] Compositions for use in the methods of the invention can be assayed for their

ability to inhibit or induce the expression and/or activation of a gene product (e.g., cellular
protein or RNA), as exemplified in the Examples section below. Since the temporal pattern
of gene expression, at least for certain genes, that are required for adipogenesis are known,
assayiﬁg compositions for their ability to inhibit or induce the expression of such genes is
an appropriate indicator for assessing the compositions potential for preventing fat

accumulation in an adipocyte. The inhibition or induction of the expression or activation of
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(not a PMF-containing conposition) are sequentially
adm ni stered to the subject. [00114] In certain
weredodeavent s, the PMF-containing conpositions BEEUS2006/032972
a geﬁggfo'ahéttc%ﬁ ‘BQ aEs% & W%@ﬁm&%ésg&g?&&% 'ﬂngQ 0B HBiI %‘f S & ih@hding,
ng surgery {6 renpve rgery to renove
e.g. JJdP Ak dlowi eytdmcley Ndrﬂlenebdamuiadysﬁ Wb&ssam blod) analysi§ RT-PCR kinase

Bi ol pgi cal . Assays 001 5] Aspects of the conpositions,
assa?’f‘\%‘?‘ﬁ%?ﬁﬁ’l’ﬁﬂﬁl ty aaSF\adJonut raceuti cal

[001991POSI tTi@ 'ﬂ&ﬂcﬁ}%nd/’&eefﬁ&c& ke et MPdenainih §‘orh156’sﬁmn's @6k use in
can routinely be tested in vitro, in a cell culture

the myphodnef the mvontwmcaenrbeai«ﬁtemhnadﬂxj/eﬂtmdagmpmur@ ue helheultures or
r odent, ani el ste es
exp%}rp%}taltagnﬁgg ﬂ%tﬁ T th% E@n%] @h %@ﬁ ﬁb‘% of the

poptlBEd)Gad €8 ED §?1 tthél ﬂ@se&ﬁ@r@ﬁ@tkﬁll%@ﬂf&dﬁvé it $(P% € tiRgMURLion). The
is grown in culture, and exposed to or otherw se

doseatib detvedn woxihawd fAbfapewtivt effaotsrig theahfapdtic dndexaind it da@ be
ef f ct of su 03|t|on upon the tissue sample. is

EXPISHS @%é&rawg%a g EORBE R compRsTtinnS tha %@Wége
te-1i eIIs such as 3T3-L1 cells can be

0
1hﬁﬂ§@ﬁcpﬁﬂ§%@ﬁ”§§§§§ [00116] Conpositions for use in
[001118% et edsiapfobtdifed MyAThd &N GdrdBsRBIAY fintQktulikichn be used
ability to inhibit or induce the expression and/or
in fgrpwiariagiagangstofglogagsef thaliMEtcoptainng compositiens fpr eredn fumans.
S enp | th
The%os Lgee o)tf Eb[co?ﬁ( ggg onpagﬁd rre%r% }‘? &Vgﬁgln&;%g‘geggg %cu?atm?%o&\:’gntrahons
that ivedsde theo EDegIidi littlgenas joxidial Teelosaiuhdevhary &ithin this range
adi pogenesi s are known, assaying conpositions for
depe¢rhlag upsinithé dqsagc)fqrmmmplbyedrandrtﬁwmeltd d)feidanms‘e@mmmhzfsd For any
for

Compﬂgplglg glslfllt eorﬁgthggsf %tﬁg{: %%te%tbénn | Ctggrﬁpeftﬁléja]ﬁ%?éec%lve 48se can be

estip&ed mahaly @&nlceu Nt @dIBAGY L B-doddBal BB If@n{dlﬁed A animal models to
i nducti on of the expressi on or activation ofa gene

achigy@el gisuleting esmestrapendrabyn rangerihaj w@céudm thanlGso (Faothe of
skill in_ the art includi LI SAs fl ow
congepiratien pithe gt FHER B agma‘veyssai fsalf %&19@11 Fhghien of symptoms) as

dete?rtgg‘ll %{_‘Tlll gell iﬁ[‘?u?@%ﬁ@hq ﬁpg%m b_a-i;ﬁgef SHbL e%p%%}}} Jetermine

ity shift assays. e toxicity an
usefei doseanyhumfiansh&eRificpiadmes map de amaposd, fooagndpdes, byrdeeh n

h th be det b
pert e prebcuetio G Y OB ) e R B e A e

B SO LU 0 R e, .

meadm:fm man@n@tp@wuplcaﬂ pepk pldsprtleved (Crapl 2eafundérghe curve (AUC, which
) populatlon The dose rati o between toxic and
is m@ﬁ%lr%si&w@ pRingfiasgiascopecritgion REthg sePPEPH Hersusirge a{nd reflects

i PRSRES AR Bk et By RS R soncnion.

t herapeutic |nd|ces are preferred. [00118] The dat a
obtained fromthe cell culture assays and ani nal
8. st JKAMBIAS be used in formulating a range of dosage

008" dos g B BE RN SER BT Brsmat PR Epahip g orngsitons
and fesuBOGLst@dieLiHotith @ihie gt GAROBIE MBbERBSs effect of such compositions.
[00120] The 3T3-L1 cell line used in the experiments described herein is an art
recognized model for adipogenesis in humans. In vitro, confluent 3T3-L1 preadipocytes
can be differentiated upon treatment with the combination of insulin, dexamethasone

(DEX), and methylisobutylxanthine (MIX). See Student et al. (1980) J. Biol. Chem.
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that include the EDSO with little or no toxicity. The
dosage may vary within this range dependi ng upon the
waoelowagz198nr m enpl oyed and t he route of adm ni SPCHUBING/032972
255“47'4‘5'4?9@ THi®hdi enﬁ:o Rahl éd?l'?al ﬁb@aﬂ@ﬁ%&@rﬁ i®€ommonly
he invention, the erapeutlc ctlve 0Se can
abbteerlaésﬂ Vit €kbne mduict:idni i réquositecfet Hlffemnttlanm alSagdpodtes into
f %ose be forrmulated in animal nodels to achieve a
ung Spl asma concentration range that includes
the 1C50 (i.e., the concentration of the test conpound
t hat achl eves a half rmX| mal inhibition of synptomns)
ption ining Cprpoditiony mat i on can be

o512 By B '%%é%%%ﬁ ThMedlEhtin 67 Bital Bioq nausco
wexb%bﬁi@ﬁ e farensiacad Ha&ﬂirﬁva@hﬁ@iﬁt@&{gﬁﬁ hEo(d"}!Ebé@éd afadge peel oil
radi.oi munasssay (Rl A). The pharmacoki netics, of

wasibpgH I@C?’ipéesémgtoﬁeff% STATZE PER) Y GEPINGPnd AIiANS the oil by

o SEE o i R 8, AL AERLE PP B

aboutsO frastia BNThfragpiont 4 9874 ligheeotatile drnctot amt 1% mesiduct Mithe orange
05|t|on versus t.ine refl ects

peckgt %‘ftrr%mr%t@%pprwgmqw L 9%%?{@@%@9%% Jhichgyas

fou&wg@b@mtﬁmmmlﬁﬁrm&ﬂfaﬁaﬁ t@gbme%e a@sﬁiﬁésl:r@ccm@ﬂ A8 ¢ ﬁx%sentlng

| owi ng provides nethods of preparing PM--c al ni
appmnrpaislyta iihﬁ)ldi nutrqaes inl dcopcafirasivudAespshnom pigceeds @n the VR utlhzmg

e B B R e LSSl SR AR Sange
peeﬁ@@ﬁ&ﬂ B eydwilef f M |ﬁe%ﬂar@6¥eél%‘<ﬁﬁ&'%ﬁ@ Byed ?Ilactfi(ﬁf ref)resentmg
adlpogene5|s in humans hi "vitro, confl uent

aPPW@E@Fﬁb’oW(@gW& ahithg @X@wa‘@d@rﬁqnal?w ftﬂ@@ﬁlrl] i if}zxat:aibml kg cold
oS By R AR OB R G B RO e

foulidlﬁaﬁhtailn whka| unﬁi@ﬁbcﬂﬂy‘h@f&@ aﬂc_l' BQ',ﬂoQ’tbio‘i Hoilpagenives detected in
cocktail, containing M X DEX and insulin, is comonly

the pepyP M Gactienividhe Podirevers @nelyrashby wveisgnhase highpsrformance liquid

chng%&5§£€H§g§§%§ﬂgﬂa oﬁhgqﬂiggﬁ¥L§SPInto functi onal

Pr eparation o MF- cont ai ni ng
[Oomi'posn tTypasllyOfdt AdimaDpangeIRIoC, aislicd get HAI¢pIpae (Macklod

N T TN AT T
utlh%@ﬁ/ﬂﬁ@()"/@ﬁ’éxgn@ ] @%%ﬁ%t@ﬁoﬁﬂgﬁarﬂ?geéol&énlt s @%?gﬁ@ﬂn&yusmg a

expressing oil from orange peel” by pressing a
10% thSPQ% yhlngofom goidienbyver @dtminfiiggabllowedibyl avatiere0i rminntps at 90%

e, s SRS D SR AR S ien

individhual PN®s.f naabdphbri@pssie E1Renid] fonizftRnVIS AR uBEEfor Mdlecular
was concentrated approximately 30-fold by vacuum

weightgietaqmiation, Stgrfars wars dhiainesiiemiie Blorida Debgtimented Ghitrus
(Lalgéléﬁ} LFLZ‘t Tﬁégoggg%eaﬂg&ﬁg tfaé:f'gg\%egélo#ng)ﬁae %{O%’l}l)ggléé eo(f ﬂl)xous analogs of
meth@{}dz&eﬂ flatdroids, iclidprr at i on process on the VR

utilizi g extraction with sol vents fal | oned by dryi ng
the ext raf- whPepBrrdiorsdataseysBenselim); or ange

5,6,7,8,3'4-hexamethoxyflavone (nobiletin);

5,6,7,8,4"-pentamethoxyflavone (tangeretin);
S-hydroxy-6,7,8,3',4'-pentamethoxyflavone (auranetin);
5-hydroxy-7,8,3',4'-tetramethoxyflavone;
5,7-dihydroxy-6,8,3',4'-tetramethoxyflavone;
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peel extract in powder form The orange peel extract
had a PMF fraction, representing approxi mtely

wQ o8y nt4a¥2 of t he extract, and anon- PMF fracti oPCT/US2006/032972
Typi cal Ly, K 0l I .0il generates 3 g of
700/(\/\//\/\§’¥bgl’%fﬁggmpaené?qh§htr?@?e.’ The non- PMF fraction was
found t§7@ontétameosgslavairsat urated fatty acids and
j 3-sitosterol . l}lolim)g‘in s detected in the non- PMF
fracti of-0Th&3Pimbsp OXWAIXPPED by reverse phase high
per f or gy Sr%('-% GhAQERL 083 WwohEBLC) and nor nal
phase Egrég © Bgﬁg‘]& Tygfaéalﬁl y,%ar nor mal phase HPLC,
a sili cahgétoxiel T8 delctrameibhyiddngnal yti cal Co. ,

Chadds Fard, PA) wth di mensions of 4.6 nmi.d. x 25
cm | e_rlgg’%zﬁ%\é%“%’ﬁ%?x?gavwet h 90% hexane/ 10% chl or of or m
st ar ti ng pS@low L s,6,BUNS-HRhRMBL{4VERE, dhai Ng a 10% to

90% chl or of orm gradi ent over 20 m nutes, followed by
anot her 7-2gdreixpitd 86,354 -pgoersHiosyBatmm  Mass

ectro VB) wa A n..eonj [ i .
oor9EC BN RIS OIS B G
oranEMEEHl 6xkack OBiazddrtl PMIVSY @ Dbtased ffoan thieFleddd Bepasengioof Citrus

determ nation. Standards were obtained fromthe
(Lakpjend.ilda:- Depart ment of Citrus (Lakel and, FL). The

ange rd ] it
(0013500 PESL o TEL HEFe SRR AR Gl R TR cPln popropriate
conchbntfatibn3h DVISPent anet hoxyf | avone (sinensetin) ;

5,6,7,8,3",4'-hexanet hoxyfl avone (nobiletin);

5,6,7,8, 4 -pentanmet hoxyflavone (tangeretin);

5- Batdr oell@roliferation/CyiatoxichyYtudies | avone (auranetin);

Sz ny dr oOXYonir8udiaidne el 0 G
[OOIS,Si;- di h)éL rl\ggsqoét,agl,q %g {Z%é(t?set ramet %%%ﬁ?/@gw fraction
(“70%,QRIB’) Prepatedpr ricsomibed axyddtiau Griegbove. The ability of the

5,7,8, 4" -tetranethoxyflavgne;.. . . .
PMFs?@,t@w,gg,O@P?mlﬁéople%}%&% PR AR And oRpdiay ¢ cxtotoxic effect
was efalfatl B ool eNaTRILAXHE BYAESs the number of viable cells. In this assay,

5-hydroxy-6, 7, 8, 4" -t etranet hoxyf | avone;
decr&ased Zollcountst etmpmyed oxtyéatmsnirgroups as compared to control groups can be a

- Z- hydraxy-.3, 5, 6 3'.. 4' - hexanet hoxyfl avone; and
rancionyEiegidkael sgoiffeyni o ARERIRLACNY | L ovone: 800 4
[0012BLC/ MSCea P epphanedves intheyd-ivkl phed ekt saeded vit1es,000 murine

flavones in the orange peel extract. Standard PMs
3T3-hdresllp Broasesdspvoin thewreenes efprmgsareehestachZ0ggmhyor DMSO

or g - L1 owi
o Py b ORI, M,
Wells were included that contained media and extract (no cells) for use in determining

extract-specific, i.e., background, absorbance in the colorimetric assay.

[00127] Assay: A CELLTITER 96® AQUEOUS ONE SOLUTION celi proliferation
assay (Promega, Madison W) was performed as suggested by the manufacturer. In brief,
colorimetric reagent was added directly to culture wells, incubated for 1-4 hours.
Absorbance was recorded at 450nm with a 96-well plate reader.

[00128] Results: The number of cells in cultures treated with 20 ug/mL orange peel
extract was about 74% of the number of cells in control-treated cultures. Cell proliferation
in cultures treated with concentrations of less then 20 ug/mlL was similar to those treated
with control (Figure 1). Concentrations of orange peel extract of 100 ug/mL and greater

appeared to be cytotoxic to cells.
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concentration in DVMSO 8.2. Cell Proliferation
/[ Cytotoxicity Studies [00125] A PM-- contai ni ng

W@ 0op0%i98t on conpri sing a 70% PMF fraction (" 72OBPR0D6/032972
prepared as described in Section 7.1 above. The
ability of the PMF-containing conposition to inhibit
cel8.3.pr Adipecwie Gene Exglosion(CdbDdfarentiativoXssayef f ect

00 Foer * ot ertiptén aaPerte o EirpiRRs 8O DnE TR AR Bud iibed
aboEDANetti O S 8 WARAGsédRsddr 18 dEINFEH usi L1éRStIAS PCANB Mot Bhe relative

control groups can be a function of reduced cell
levelr of] senelicampidiarsdmownitio pepeimyieny adipooyte diffegentiation.

00EEB3" 2R U RS el 2 PR 0L
perfpreakdfte snining tiegellpeith KR RO whdf péfetehtigily $bOlipids in the
(control) for 24 hours, Orange peel extract was tested,
celly. B¢l cPda ereiasheoWHR Phespbae-Yutfredssalie (HES et stained with
0 H . e
0.5% 1 RUE8 AR 00 AR5, PAENEE A ) et o
rembeghkyitio dycextebtion balifire Tha ctlireweeleaamineti ninderasmisapyical microscope

.[00127] Assay: A CELLTITER 96(r QUEQUS E SQL ON
(Nikogy Ors%rarlwg‘?%%wo’ﬁp%ésw tgw StNping &&%WW%{LY visual

scofdfy forned as suggested by the manufacturer. In brief,
colorimetric reagent was added directly to culture
Trestpiehtsqf T8 elub@elbsd Munine BT3-Thloeells (AntesionbAymeCulage Collection,

t 450 ' -wel |  pl.at . 28]. ....
MaraSs V&S Rt igh P Eap L4 sonelln Pl ol RS oot i Betiittin,
and 200 g/milst@pRAGRIPA] mAKHITREA S NES), aBBbHphd Vet diffeentiation

nunber of cells in control-treated cultures. Cell

expesipents, 208008 n 256,080 pellsrveae elewedly mplfraoncaavitamedins for
1. / t Q. thoseqtreared wth.
R A L R

agereX { I0@aiM afsulif0l (iNOdexbhmathdsaeaal 250 appRHKS th the pb&ence of orange
cyt ot oxi c Z{g cells. 8. 3. Adipocyte Gene Expression/Cel |

peelgxfrae (@R tiednk-ber PSS Galyreas cqligstedianedayd Garoxgh gerijale). and

b T4 el i ation of 70%0PE prepared as described above

In Section 8.1 was assessed in cells by using real

[00%31ire PCodre Fxpristion Debvetiore] RINAweas| exwedtsd Gbngeniletted cells using

the %@?\%fl\/@&ﬁ\ﬁgé{ﬁ %%tc\giﬂgqac{%(jig/%&%g itngdtcg{hgf e, qtgituargli’g Histructions.
cDNA ik PAphRA Rfm t(l) !sﬁn%géogranw@ﬁm ﬁs@ﬁ%‘?ﬂ@f{wRﬁ{/EkgEng

the cell's with O which preterentially stains

TRANBCBEP TION higs aiplisd Blpsysieing, Fastdr IGtyvied b Tha sBaA wias then used

h - buf f ' S) 2X stained.with 0.5%
for RRARLEER B ST B bR e e RS BB and
appoD€iAle toeitfiees el bl17900FIR SEREn A WhtdcBOR ¥ Rllerti( APplibieBiosystems),

extraction buffer. The cells were exam ned under an

accqsBing dfheriErdatwpes [NReiPnsde seteamingrthe pagssiondaysngf adipocyte
diff%g%}alttiﬁg n%?ffc&? k“aﬁfpo%gr?ésw Moﬁ@o%nedggoﬁfe%tgﬁgct%te\él sual

receptor ¥ (PPARY), CCAAT/enhancer binding protein o (CEBPg), adipoQ, ap2, HM-12,
HM-21 and galectin-12. The data obtained were analyzed using the SDS2.1 software

day

package (Applied Biosystems). In particular, analyses of the RNA expression were done
using the comparative Ct (AACt) method with glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) used as a normalizer.

[00132] Results: Figure 2 provides the changes in RNA levels observed in control

cells treated with differentiation factor of day 0 as the cells differentiate into adipocytes by
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Treatment of 3T3-LlI Cells: Miurine 3T3-L1 cells
(American Type Culture Collection, Manassas, VA) were
W@e@n24982 DVEM (pH 7. 4) containing 10% FBS, 10BCT4U82006/032972
NigG,i . - .
oor357 At e A WP USRL A B R LA,
oraifd(hedl) @xtra SRNAOGvaeives oatuiatal dsqwedtnt chapped iefativatethe RNA

levq%ég?‘t\éswe&qgﬁrﬁj Igclejrgfog g{:lésgf_o? gl%ay grﬁi%pgp 111\%/e aly. I':*llmgj1 ctaxea%plgzky igcur}e 3 provides
the HibERICBMe8t RIA RILIS k1R BEMS ob HAX HMd fpulin, 1 M
d d 250 nM M X)

examet hasone an in the presence of
[00633ANnge pheind@atedas Figued3 myuge)peek exDBDepiCeteks shaipecssion of all

out GRS 656 hoRRte edat i th DB deBhedin B Bl moscony
sho®¥d B Ff dodun@ilatéddl ih @6ds6 deltak keryuihdireliieed RN eMidNb omparison

kit (Q agen, Valencia CA) according to the
to cpfielfcgBs.-urer' s i nstructions. cDNA was prepared from

m cr Qg: . R [N VERSE. ..
005348 sy D R i STl ol S Tt iqp oy e
perfohAhed dheranRNAcadasiridiencaisien thewe rewidtk. ti me PCR usi ng

SYBR(r) GREEN PCR core reagents (Applied Bi osystens)
and-kpprIBMGAL AssaY ners on a 7900HT sequence detection

tem (Appl;i | . ' tQ .t . .
008K ot oy e o AT KRS PRdeinEE BPACHER). R it Eadipocyte specific
transxjptieashaor indueddsn odspantieio bighefatiiibfsdAantd atd Cimdrg2000) Hat.

Gertep SUSTIT ) My e ATy R it ar e S clmpansd o
non@ﬁﬁﬁgce) Ex@dbte @t rdpds HIWEAS: exbldsddn ad a8/ t%%%%\ﬂ;f bdipose tissue

The data obtai ned were anal yzed using the

forrs@iamwar e package (Applied Biosystens). In particular,

00 fRR VS Sy lint 88 AR RLESTHON 101 I0NS W B DS seaded with
20091%%@11@5&19@;&’1@@&&@h@ﬁ]@?]?ésen&mp@&&@ﬁﬁmg( SoAE Peclisehct

as a normalizer. [0013 Resul ts: Figure 2 provides

(20 pgenierRdgMS Q (sormpl) | &ter §x bpwisof ggatment splls wprecelleded and

s EERALS SV LI A0 B e BB 1y e

desaﬂiekis"on(lj\@“e_ﬁe E@reisﬁﬁ?@@&ﬁ‘ﬂh’t I Seesibn 8)6|t dbact.. DE’@WW@E2 kl\llgﬁnalized to
treated with test (i,e., orange peel) extract, .

confrgl fegated,gslle é\éwefﬁp%%@ Figutgdy g@ﬁge BFfA AYlEacty adsompetiegt in

il BGhS s, SUFRUNET L LGRS LKl
per&&nt JnmhBitgeBat AcdiiulhtioelAssdyor test extract on days

4 and 10, .[00133] As indicated_in Figure 3, orange ..
[0} exﬁlaé?xar@é% Sg@seshiar%%&%F%sqfj&ﬂﬂﬁfoaﬁa}n%w%awémons on
the @hibifign BEIPRGARRTRA if Mipbeaid al | the adi pogenes on

day 10. Visual mcroscopy showed that fat accumul ation

[00138]t hesPMEtdogtaigng evrppesiftdns cethptisiolg at405 PME fragionn

CAGRREE A R R BRI R DB Pl e R comeayas of

5,6,wc3,|zutomﬁaﬁfemyﬂm% TAR1eARPIr BHYdroL)-61708, $AhbAtAmbMERavone
results.
(auranetin), were prepared from orange peel extracts as described above.

[00139] Adipocytes (3T3-L1 cells) were grown and subjected to standard

differentiation-inducing agents, as described in Section 8.3 above, where adipocyte
differentiation and accumulation of fat into the adipocytes was allowed to proceed in the
absence or presence the presence of various concentrations of PMF-containing

compositions. Visual microscopy of the cells stained with Oil Red O, which preferentially
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8.4. HMGA2 Assay [00135] The high nobility group
protein A2 (HMGA2), is a preadi pocyte specific
W(Drztmmw'spti on factor induced in response to hP@hUszD6/032972

i e t 0
sy 84 Sy R Rk ko SRep AR poP it 80 e
obsér@emﬂﬁlﬁﬁig imefsity dbdct@nblateti Tatis reppesesiad bivimdzale mhﬁmm

are likely to reduce adipose tissue formatiqn. [00136]
mdlﬁmmgﬁv@axsm@l fiainmg Intengiiyte p‘i Hdagpting 1@%@@.&%&6@@}/%% n.d.
cells and were grown in
mdﬁﬁ&% t%ﬁrg%rgiﬁgf@ﬁﬁffoggﬁg% 1%%1)9 orange peel extract (20
g/ rrL) or DMSO (control). After six hours of treatnent,
cells were col d sub ted t.0,.RNA extraction
to determne }*@i&?efgfgé;g‘?‘& ion i ARG IS edur es
deScribed Tor [gene expression detection’ 1n Section
8.13 above. Dath wé¥e ndrnalizENE-epng nmgmmp@szst;&np

ol sone et fact Tl e 0 T 2D B T 1B A ig

trieat ed geids: as +gonpar eqi+¢,jo+ QOnﬁ_a_oI celkls.| 8.45. {In+
VifTO Fat_Accupuration Assqy 00I37] Thi S exanpl e
delmnst r4ePE he tattbctis Mo PNE-26nt iﬁﬁﬁg + +

conom tiBnseh the.inhi bigior affal ageunulagidn ja

4.05.07 AL

adrpocytes. |_UJJ.6CSJ PVE-Contarmi g TpnposTtons
copnpr i sangnetim YeHPRE f rlactiton |( " 40%0PE'M)d. a 7066 HNVFLA.
fraction ( 70%PE"), or conprising isolated conmpounds

examet hg one (nobiletin) or
[Oog%y di Q@heée fﬁs%lt%ﬁbe@ns%tﬁ F%ﬁ%&‘&d%@ﬁ@&%ﬁé’“’(@éﬁ“ﬁﬂ%ﬂi" gffective in
§ cri bed
B Sy A B o
and. @ubjlac\t’ﬂd Studiss andar d d| fferentiation-inducing

100 B pocy  BRdP TeEimsr R Ao R A G R onfaiipe
contpd€itidfk RESH BEMIBGicRdnVeRTIt B hRSR hweha: 38 ane &

or presence the presence of various concentrations of
prommmg:wmght losheftrioighdes for Jegresses Vi adippsartiseramesspyitigfut {gse of lean

bodg afsg (& ﬁlgﬁctf/ﬁéﬂb/ﬁnfce%%gd 1% thmgiggple hav: been showln t? become

use

obe&s hypexg@t:mm ar@ﬁﬁ#ehﬁs@ﬂh@mﬁhﬁwaﬁeﬂ_@hhﬁr ﬂo hwhi@tsend are a
observed stai ning_intensi @#of accunul ated fat is

recqgapred sriebel Brman dgtinduged oRpsitys 1Seq . g naredt §1g (h8S8)ARipbetes
37 §ié§ Mg Fk&feﬁgﬁ LIy, 61995)*7\dfat' PRECRIA 1193 £RPheRh gi ét?z'. Q,%?@

ensi t ating treatménts t
Metnbd;lzsﬁﬂ'kft@ﬁ%h&ﬂG Mm%1 Eatl, (AOO(DDWU ICétni Divesrn105:1827-1832; Lin et

o AT A e

[00142i bi t 'm M%ﬁﬁrﬁngsa&ﬁﬁ&ﬁﬁﬂise@%% extfiple was the 70%OPE

accunul ation in adi pocytes. 8.6. In Vivo Studies
composition prepared as described above.
[00143] Mice and Diets: Male C57B1/6] mice were obtained from the Jackson Labs

at three weeks of age. After one week of acclimation on a standard diet, the mice were
randomly assigned into 4 groups: standard diet, standard diet + 70%OPE, high fat diet, high
fat diet + 70%OPE. Standard diet mice were fed Research Diets D12450B (10 kecal% fat)
(Van Heek et al. (1997) J. Clin. Invest. 99: 385-90). High fat diet mice were fed Research
Diets D12451 (45 kcal% fat) (Van Heek et al. (1997) J. Clin. Invest. 99: 385-90). Diets
containing 70%OPE were formulated by Research Diets and contained 2g

70%OPE/1.055 kg standard diet and 2g 70%OPE/858¢g high fat diet, respectively, to match
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[00141] The foll ow ng exanpl e denonstrates that
i ntroduci ng PMF-cont ai ni ng conpositions into an ani nal
walc@v/ozes2 be ef fective in preventing wei ght gaPeI/E8z006/032972
0° : . t
TORPTROLRI I BIAN R, PhECHEIBED hRe BEFCRRLFT hlberanure
conffbldedmabm 08 FRirémhinraiaed inseth/i Grhibin liehe dadrlyelehdfiee badad libitum
sho to become_gbese, hypergl yeﬁﬁclem c, and .
aceqsy fretood and mratsh MirswareTkriahsd weelly atthe san vims andfredar e
iR eRaa L ; li et -induced obesity. See,
Conel. gl.ﬁ, %%EFWI&?S g?gla ch% ?L%gg?ﬁlbgabet es 37: 1163-1167;
[00F4¢der i chheaticalain(wi@8s)in hibiphadib gattdn, 1811 a 18 ¢&; boRgmekght gain

e AR SR 2

(Wit Z0Q4 Atiten (2b04DRDerdRBB FuppMBig2A 5-921 §PI Pherdbidd @R eriments
[00142] The PMF-containing conposition used in this

were gefifycied Wwasing He frotdtish wosipossin plnse pr eder tednagmize the

poffB5 LESS AL kR s a0 Bl AR v

(0005 KS  OfLcag Bod MRS ADMNDsiVBLK 7DBoB RNl MRk BHIYMask and percent fat
standard diet, the nmce were randonly assigned into 4

wasgiahyped 08 b anigafamdrash exparRmIb dreHpetith the us RughEnergy
. ) . 200 o
N L
analyleakfoibwalg, eilhtO N pr 24 wetlisrof dietarg steatnBt. B&PIXMnus hihegj?sois, 5
i Foyt 306k QaKS nags eSOV 51 TE o Al 4387 st (0.01
_ a : Co 0 I ,
micRERerd@am B 83 wARG Y #g ﬁ%{% %%gg%@%d% g@{(g@ nRhufacturer’s

~ Research Diet$ and Contal ne
wstgctiontarihedystemas tased on0BQHEEBSg! difeghatioatofdivet and high-energy X-
. o .
rays[:pglﬁtgg flésl.u\éﬁrﬁtge t‘ﬁ%oﬁngara‘%?g gg{é&y}t?ﬁ ?tgegl%gtgﬁ itiﬁx@%glil'tﬁ%gg tissue density, and
this IEfORRARINUE Bt the HbBtof ARMsBNGatd®ETRE M &ri@tibR wath tissue
14/ 1 O-hour light dark cycle. Mce had ad Iibitum _
calibetieis Bhangorh del 2wpts bedy spmpasiden. Kt massedogbisid priseiily obadipose

ol B R B0 CRVMTELL 0 SR 1 e

tendonglvagilagepadtbedn wawrt h a | arger body wei ght gain over

the first 12 weeks foll owed by a decreased wei ght gain
[00%4pd,  sudodgurang thadisk Fegtvicnisette aaiveplnpetsrnaetiesdized by isofluorane
. 1 et H ) " -
e LRl SIS RS TG RL8 ok
epidningal} angaetmoyhdceeal fat padievert dissacxédon and heighedb Shinplet wf the

of  observing a significant_ difference between the
mesPHgS B Y (T F8G CRHFfro BO oM BT AR inE e Apke pgisd from the
tissdaak &detibashyBody Fat: Lean body nmass and percent fat

was anal yzed for 5 mice fromeach experinental group
[00147] h t hé arsaxs amyshuen migredirgy the svdichabdist ptoupsreereperformed

o R S P i e BT S5

the ghaglfacirel s eadtmefidns, FOor Pl Xl mus anal ysis, 5 mice from
each group were anaesthetized with an I P injection of
[00121_859% aviesstlisn @oupsiof 12-18 mice were studied for food consumption by

placing three mice from a single group in a cage and measuring food consumed by the mice
in the cage each week. Mice were place on a standard diet (“SD”), standard diet
supplemented with 70%OPE (“SD70%OPE”), high fat diet (“HFD”) or high fat diet
supplemented with 70%O0PE (“HFD70%OPE”). Formulations of these diets are described

above. The analysis of caloric consumption showed no significant difference in caloric
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m croliters/gramof body weight) and the anal ysis was
perfornmed as per the manufacturer's instructions. The
wayawemoss based on the differential attenuatiPeT/v82006/032972
: [ 4S 3
mta]léér)ﬁé%tw@é%{jtgrg gg!;qurﬁfs ﬁ{)a /ﬁég? ggmﬂ% (F%ﬁ:p S[gxﬁg' tfg/ (51'3@ dﬁﬁ?o"t] in and
of itskdﬁkadl o hygoghidia,withef throwgh mnpalatsbmge@k thyoughan dét@@at ¢ffect on the
a soc:| ated software mgilonj nct_i on ith tissue

anirg e e PRaATSRE 02l § oesen theHFRgpd SD
gw@gs@ RS ek s@ﬁbtfﬁ%[ %1%13{1&'19{mc%d MiRAs @d Pftl%ﬁ %F 70%SPE tg%ﬁﬁer the

nsists primaril etal misc d and bone,
stanBart] dadt oo therlgginfat dtee ddflored resoluin atyagjgnifinaht bgpkyplmglaer :

0080 o o SRR D B 55 61 LG A Gt gh e oen the SD

and @mn@loﬁpmcem% a@pa&m@dww ﬁ@ﬁégle@io @5)%11a%aﬁﬂ1ﬁfédaﬂ%%hout the
the I nguinal, e , retroperitoneal fat pads

coursp Gihe FEMEC ke P&H?og(yp@mmmwwegmﬁcam dechense in Woight gain

as c&ﬁ?&ﬁ& ol fhg g@ mqg 3{(\{/\'\205 8@ %ectg 0 b#})e&ilgugg goi”lggm&egence was

not di&StG ral d@eﬁa@qﬁ\belorlk(iﬁﬂléﬂlﬁﬁﬁé SHSThexd absyifth Shanthat £ BMP-6dtaining
the swtched diet groups were perfornmed using the

comppsifiei Ca RP VeI B! NRF0 aRabigeten atelyfad distpt i cs,

0Bl i V00 SEOMIRERH St o
HFTngroep stas diveesiti ga:ned foatetbrmimesifi thetreducet yvepg}mgamg i the¢EFD70%O0PE
SrouDoR G HEAPHGIF oS ARC B L oo e e FPcHdeRn IR Pigniss. The
A o SO S Tl

abso(rpﬂtdﬁm‘s'tyy GEXAyhsifign Pﬁﬁibluussigglpieen@m patcenitages Eﬁ%}BEfat determined
£ ' HED7 0%OPE" 35 For J/. of these. iett(ieaare . bod
or el R B ALF Wyt 18 VG 2 SRPHYPRT desFragmpRcgsat body

fat i8 H&W?‘@%@P%Bﬁﬁ@d’ﬁol aﬁécﬁb@ﬁ'&HFD‘g(T@ﬁﬂ OTlhéiré %@K@ significant
S

bet ween the SD and SD70%OPE grou ur e . Thus,
differengemepericentbody ifat baiveenfthe Slémun anddhe FW@ gl@up Thus,
,addﬁ%px% G?‘[?O%Eﬁ) ﬁg telééjnﬂgg kaqtd?%ﬁ : VteXtteg é}}eelgcr%gs% %‘ go%y f é \e}grrﬂaltable tfo

the Hijzly Feet Kiet. aﬂ’hdésieﬁ‘eﬂuﬂt& aldicdethaeeAMEheontithing REmPELigs PR ents weight
statistical significance. Thus,

re
gamm%pﬁag tgp h?éh lef lrasly he prevpding fahassraulitien. or t he

h fat o 0
[001*5;1/% oph g é&l ghﬁ[ bigkis %’iﬁ‘?%g{ § E‘éarse Iirf‘ /oéﬂ)\ﬂ Sfbtqg 'tﬁéy@%ﬂls ?Pglainatmmals as
comgarbﬂ & ‘é}ﬁﬁ&anlmam@rubsgraem (Ib gmmé’e,rthtbm tb&¥eand nofsiEnificant

s, becane

o BB SRR Dlotoebd o SESed s Oahectiy
PMﬁE@ﬁﬁ%@Eo[ﬂp‘éﬁtﬁﬁ?o ; 18s e Qi@{/élbﬁrﬁéﬁt o‘?‘f&h%ﬁ? nia@s ﬁ‘ieal bfect.

ai n as conpared he HFD m ce by we
[OOIg@ko 05)jn erdlegtspra@s@): theTffestsaif 70QR L en mjsmduml fa:tlpads ¢wa animals

ease in _cal The e results

fronf G AR o i ef WA il cidlama AR freBpaioncal ot pads
were\ik@0ted @At fhd Weigh&dHd) B6dss Oy @iffdidled athedb@lits kO in

The difference 1n weight gain of the HFD70%OPE group
Figuzg8 Cgh@kghéa teharhgize was not large enough to provide any statistical analysis,
the pattern was clearly for a large reduction in fat pad weight in the HFD70%OPE mice as
compared to the HFD mice, with little difference among the HFDWG0201, SD, and
SD70%QOPE groups consistent with the body weight and PIXImus analyses.
[00153] Glycemic Parameters: It has been suggested that under certain

circumstances subjects that are unable to expand their adipose mass will develop type II
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HFD group was investigated to determne if the reduced
wei ght gains in the HFD70%OPE group were attri butable
WO 003/02i987 ease in fat mass versus a decrease iPCT/E82006/032972
diateREY SPBBSnfoltA 2088 ]V%?@e;?éct._ ﬁ:thﬁ{Jdre ltsyéﬂﬁécﬁbélwg’however,
m ce per group) s determ ned by dua -ray
indiedis drapsubjents caying B Inrichedyith PRIFiconteinsgpeomgrositibne do not appear
er cent ages ,of bo fat determ ned for each group are
to b Fight Bl Fnd el e

1SThere was a significant decrease

[00152) Per cemyf asBRdYhe 1elihod 18t tHE RAOYERE i@ HRUR A1 ABRADEE herein
to the HFD group. There was no significant difference

woulddgsstapetpipe Holigbefeat grioes asemination oStheglivsupoizamimals éed

YOPE qr . 4h difion,of 70%PE.to the, high.
HF QAP e BettRoch ik AREPLAEE Bhy FRrbS i Dot fbdldhis as
comphitedith WFEDAEMER &b Rduld Bdledpattediethe cASiasRVER Sipblstrophy.

i ndi cate that a PM~-containing conposition prevents

(001551 ght  Japaditien.theglyasie stasusotiiheymigeayasyietarmingddy pegsyrement
S .
or S e s AE SR bR o Tl o ened

hemagloil $HBA1canpRrthe BapertlhEA SD0NEivalls analgzeliBeyar&tkalthCare,

Fi gu 7),..though there s.no. significant difference
Tarrlgfpp\%b éi%( M]é ﬁl{la?¥sp§ JerecmyP etef &ollowing g Aihoug fast, and all samples were
collEQEBI g8 eiMiclqt he possibility that a PMF-contai ni ng

“conposition pronotes the devel opnent of |ean body nass
[00156] a subyesguifipQ0 15K rehae infabting ghicassessotisheeé bétmees the SD

o i D HEPe CSEEFA o dA S P CF G e 1t sting glucose
betv@&h%@W@%O@MmﬁfﬁFm)ﬁgPE ne&lps &b ANRASyWBEE was measured since

di ssected out and wei ghed to assess any differences.

plasTaeglvcose lavsispnty rshreagnt iasn@ish ot ef tBe anfthalsg hutrérs ghishes status. The

amozliﬁlg St W?%te%eéﬁo%g?qcﬁ% gﬂg %ger%cg%e%tﬁééaf gﬁm@ggﬁ?ib 3t81irr§1ta{e(s: %%rectly with

avera@€lplibm® BlucBsd dinc @R HBR bYsthé PreiviRis rORIUPRE Fat EIBAAS analysis,
conpared to the HFD mice, wth little difference anong
therg Mas prp\gnsent differenghamamsd sret the sipyes vohdhe exosption efpnimals
. ) | _ .
e 5nBBHIS 90t A0, Bk BB Sher A0A S S 5.
Thicsuggeststhan ecleas vhjaatdngatdnditt, 20%8OPFEabheadtoalBxpastan hgirdvement
s W ll devel op type Ildi abetes. See

. di pose nm
mn g%&ﬁ?‘&r‘"ﬂ‘?“(’ 656 fhenigre teé%ne_t . 26:13. The results _
[001;5{7‘?“ de%i_@ﬁﬁv&%ﬁi@?‘ﬁﬁ\é%goxin‘i‘ﬂéﬁew%véei@l)f SHb @Q@aﬁ?f'rsﬁgching

_diets enriched w containing conpositio
dietappeagsetsod H3usher ¢/, (2A06) ntecrie2o 3515-302.b Staedard [d0 15 dd were

T ssess the likeljihood.that the_mice used ip.the.
M O E ey .
switdh@bResh f0HRES 76XPMAd |Be Pérsd.NR thi's\éﬁél%PEf m@dH W&k $haintained

fed HFD/O%OPE was performed, which did not reveal any
on digidprebbweels ang ad a diféaens dist &y avodpiioeal & wedhsDFood

| s | d.be expected in the case of .overt
confli R dpR 3ot Weltnb e B RaRb T ek 4R% FRBS e Sl
[001583t us  AfhetSTRand SB7UBOPHAL ¥ dig Hot i fBPASMECABRLin @hlorie
bot h, fasting glucose using the Bayer Ascenci

CONYIMPHORF fei g gaind brouekats Hhe wrrsglof dha iaitiah éﬂwgl@% ppd switching the
diet{ gg%& b %*o{ﬁ%&%?ﬁn@%fen?%e&p %%eb'@fﬁgl%nﬁﬂ%ty&lgﬁges were

yer He
observed when the HFD mice were switched to HFD70%OPE and the HFD70%OPE mice

were switched to HFD. Switching the HFD70%OPE mice to HFD had the effect of

increasing the weight of the mice to statistically indistinguishable from the HFD mice

(Figure 10). By contrast, switching the HFD mice to HFD70%OPE (HFD to
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Tarrytown, NY). Al analyses were conpleted follow ng

a 4 hour fast, and all sanples were collected via tail
W(SYE()OWObd%Bd [ 00156] No significant differencePCTUS2006/032972

/3(')15% Igélﬂfea%? %@%ﬁm@ é&%%l@?éff&ﬁ@{#ﬂ“ %@oﬂrm@méms
group ure 9A). ere was a significant

(Fi gulneflﬂ)gar Ehee theae fas smg@stghwtcrms enlyeand 69 QfiepSBH0 ﬂmﬁelg}mgam

HFD7O°/03E S, bﬁa ﬁ cation s neasur e

Befl

obS%Yeémn&% SuplL? (gl R 1%%%&%%3?@ Ypiefgein in

high@Ri dTB! 84 a&iMlLRlen HIHRIBE Snfihiisto cHRSuAER UYL B diet.
| ycat ed henogl obi n as a(%grcent age of total

gly
[001R8hDgl 0 Epﬁowmgrtm proesdudésraeseribedwbore By asiag éhogtI¥dmus Dual
Enen%g?g g%% 2 gﬁgﬂ%‘% al (ﬁﬂ}ﬁ@/ sgfrswgg% aggeg\s/ g %H%oc \A%ta Qldrb ercent body

fat, £H drlaBERNGR cﬁiﬁ@@ﬁ?eﬁe afaRfo toerngine bﬁ-’tﬁe vhdnlged Meweight correlated
exception of animals fed a standard di et plus. 70%PE

withyqharges aripercentdli maSéaFHle HER T04QPE ﬁll%wécheﬁchFQ shpyved an
mcrér/ag% M&Qﬁjﬁ&g b %fhﬂeacfle @%ﬂl@glsgg@%ﬁnﬁ@r}%ﬁ’? (?%OPE showed a
modenud atemkease/ﬂrpdrdsmt boxt}gfat EHigare [1®D157] Diet Switc h| ng: At

[OOl%BEr oxi nat g@éé& ggge @g}gﬁf@gg gpn} tlg‘g G@ga?%@%gmp tecrgsurft% seen

in thé %Iﬁgrﬁuéﬁ?alyswsbﬁm%&@a&b & allte6e MRH&IsSVES fﬁnﬁgfﬁ*@ to

standard di'et + 70%OPE and vice versa. Likew se, high
HFHH%@PEgmup@adm@sswmaimetfat taidg tha IR B QPR 9EPD group
Fi an VI ce versa. In this exanple, mce were maintained
et for 19 weeks and then fed a differenct diet
001f6QI an gagéd fogB@br, theRekindichRAHatGANSUAR PN e@ithel @6positons
I ght nmeasurenments were taken as descri bed above.
in th[e@@zmsq oﬂawlagls@ttalm r@@mm@rﬁeﬂmﬁe@mwemwe&m gaip. Moreover, in

ant I e ri n t |
o 0L AR 1 Bk B SRR e Gfsicin
cause@natsrgmﬁtgmt ﬂ&réﬂséirﬁw&@ht tBweh thopreveatips oh axél ghoggippad piimotion
effect. However, %\Sgnl fi cant changes were observed

of wigkgh losh eoylgtbe At o derrease BLRAPPSHLSSIRISE VAo Ipgs of lean

ool SRR AL WES A PRI D SIORERARY by pprn

signwvef diabeted ort lbes ofi ghycetmic sdmtal sitivealalsy ot that migai |swhalhsldeﬁrom a

MR A LBt 6t CRSRIRIAE- Db e Y Ghiemelcf Actan gl to

theid &uﬁteﬁbzﬁﬁ'cfn‘ é%ﬁﬁtPNﬁLéih?ltch&Pﬁéh fexr Qe i ARG thdt @B effects of PMF-
HFD70%OPE (Fi gure 10). Thu these data suggest that

conmmnmnwwamnmmatmrmmn phiosswedndiet reyerher witk éwemoval of
h l'é@ﬁ e .consump %Aféon of g 0 h fat diet, but that it
© Croélxﬁé?lg% PREOSHTY e mg Gl n i gh fat diet fed
{0012} Mal s gy Rsferdides Qitéd Rt eib QRS InBB of e CIRAESIHIE rafehingir @kir
diet. [00159] Follow ng the procedures descri bed above

entifegy angsfion gll pr@opestp thessamgxtemhas i yaoh indiyidyst peidicpiderer gatent or
pateé%ﬁ%ga?%%&%@gtﬁ alF‘ ?/é’l?}?ghsd 1581 ﬂiugﬂg Ind? eesd at? %%aﬁc%rﬁo%gtted by

refeft@telmitantirdty theallohapges i n wei ght correlated with
changes .in percent fat npass., The HED70%OPE m ce

[00163] 1 c hedany pdfigptings gng yariations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. The

specific embodiments described herein are offered by way of example only, and the
invention is to be limited only by the terms of the appended claims along with the full scope

of equivalents to which such claims are entitled.
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i ncrease in percent body fat, while the HFD ani mal s
switched to HFD70%PE showed a noderate decrease in
weencenosbody fat (Figure 11). [00160] Anal ysiBCD1S2006/032972
WHAWIS’CﬂAﬁ{AEf[?t pads fromthe aninmals confirned the
results seen in the PI XInmus anal ysis, with decreases
inall three fat pads seen in the HFD to HFD70%OPE
1. gr Aumedtivd dfigdraging Sati éﬁClﬁhﬂllaﬁdﬁ‘[ @€ fublecpadiBprising fBninistering to the
HFD70%PE t @ HFD group (Figurel2). [00161] Taken
t o@@?ﬁétr an gffgst gg@lépt ,oﬁ a pelgp@sm%@omm@%mhgange peel extract having
PV t f
o R GG RR R RIT Tl BPACAGE bt 300 By weight
Morte @baurt,75Vagwdw etdry M@edhﬁbl@sm,an@img fat acturmllgionhie the subject.
adm ni stration of a PMFcontaining conposition caused
a significant decrease in weight. Both the prevention

2. of mRifhhodaf daidDd \ﬂ{&é\fﬁtﬂhé’&ngios%h%hl h@&% B f?acﬁ@n of at
attributed to a decrease I n adi pose tisSsue MASS W t

no lpast sbaut 40%éw/vDddyy weight) to atpoit 7 51(Wiw) (thewdigbieas e
in adi posity was not acconpani ed by any apparent signs
of diabetes or loss of glycemc control. It was al so

3. notgehetitvdlofMhGRginRitGRen e i ﬂ%]@néolﬁwn@a@ﬁnfsednng to the
diet to a non-PMF-enriched high fat diet gained \NEI
si mipiget angefasbipowy @ﬁﬂé@@ﬁ@&l%orbwr@pwg EPW%-Y@WF}I%W@@ flavone
hi f
Pl\/gc Isﬁ?;f{aﬁfl% m%cf‘ogh&@i)#/ﬁgfﬁéégi%h \Rfﬁ&ﬁ{i tﬁ? gwnﬁgc’uon corqprlses at least
camnbefr ever sed vvlth t he renoval of the PMF- cont ai ni ng
conmposi tion fromthe die [00162] AUreferences cited

herei n ah®’/SntdepBmsthory %Yoé‘ier@lB?PSF@P erence in their
entiret y gg‘ Qr—hédb{ne%k %ﬁef&bﬁl@&nﬁanﬁ extent as if

each i n cation or "patent”or patent
appl i cati @ﬁ 8wé$>empmeihbx3zﬁd\doye fagigeretdi)yi dual | y

i ndi cat g | por at ed b ef erence '. its
entiret ;ﬁdhﬁﬁ p7&1§ﬁo§@§amft8 36%1"0% i cations

and variah{@bgy-9f8,3 AlLRthR¥@bk{ PR osaN be rrade W t hout
departing fromits spirit and scope, as will be

appar ents, -ditydosse- @&BH seframethdryflavene; The specific

enbodi d sgr ein are offered by way of
examl@?f§3$ atnhegm}(h%%lbnlsto be limted only

by the tx78p-@iraifkthoappaneed clains along with the
full sc?e of e UI valents to which such clains are

enti t| e’ WAAR.1's -bentemethoxyflavangiet hod of managing f at
accumnul astif&g;ﬁy_egﬂsy@j@%xaﬁﬁém& aneadm nistering to

the subjec éct *anount corrrB05| tion

conpr i siRbydoxpb AyéE-tpeahethxtyfagdnd)avi ng a
pol ynmet h Wat ed fl avo ‘ngPI\/F) fraction of at | east
about 3 \whetiegelh ¥> to about 75%ww) (dry

wei ght) 1h&kg 3'3961@9‘4@1{( BEEHIVOAL 0PN N the
subj ect . gﬁrTﬁ% mét' hod ofe %ﬁ%l m-1, whérein the

conposi t7-bydronyPisi G- Bemﬁfﬁeﬁmwﬂavone of at |east about
0 .
40 {gél/el\;\g)' m(agerlgénéﬂ?a{t 40t QiR e & J&W W) (dry weight).

4. The method of claim 3, wherein fat accumulation in one or more adipocytes in the

subject is managed.

5. The method of claim 4, wherein adipogenesis is reduced.
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3. A nethod of managing fat accunul ation in a subject
conprising admnistering to the subject an effect

w@emane498f a conposition conprising a pol ynet heRy/US1086/032972

6.

10.

11.

12.

13.

14.

f1 . ' . - fr i Oy r-ei
SRR LB RE AR oy A N B Wit uced
5,6,7,3,4"-pentamet hoxyfl avone (sinensetin);

S e B e R e SRSk P fscio ofsout

5-QM?@Q%%{@%%?ggﬁgﬁéhbﬁﬁWS@@@%@&@%%&gﬁgge (auranetin);

5- hydrox -tetraneth
5, 7-di hydr oxy-6, 8, 3", 4" -tetranet hoxyfl avone;

g’ g['hgh%tl@{ldeéfcz%%?p?qﬁé%%\é&%%;sition of claim 1 is orally administered to
3, Tibsubjedt. 3’ . 4' - hept anet hoxyf | avoi i e;

5- hydr oxy- 3, 6, 7, 8, 3", 4' - hexanet hoxyf | avone;

5- hydr oxy-6, 7, 8, 4' -t etramet hoxyf | avone;

5, 647, 4 -tetranmethoxyfl.ayone; e s

7 AP RS e S ety i i o

7- hydroxy-3,5, 6, 3 ,4'-pent anet hoxyfl avone, thereby

managi ng fat_ accumnul ation in the subject. 4. The

e tlhg angrodofalamg, Wiseinihe qoatmézéleuﬁ%maatlﬂcmd f%one or

nore adi pocytes in the subject is managed. 5. The

nmet hod of claim4, wherein adi pogenesis is reduced. 6.
Th& hreddtlost] @fclahed, whtreintiersabjectf iathuaaunul ati on in a
mat ur e adi pocyte is reduced. 7. The nethod of claim 3,
wherein the conposition conprises a PMF fraction of

abaut FORENE ik I RSN EDout 90 ﬁ%%tab@%d%%g 6Eh¥ compound is

weight). 8. The nmethod of claim 7, wherein the
conpgosiistersd tofhecdubjent geridgy.oral | y admini stered to the
subject. 9. The nethod of claim8, wherein the
conposition is in a dry form 10. The nethod of claim

8, TWRKRhdY N RaifOIR YetdiPthelcBripBsiBoh ishindnfsRdd onkd a day for
The nmethod of claim8, wherein the subject is human.

12 thigp o shouhd@das. cl ai m 11, wherein about 50 ng to

about 2000 ng of the conpound is adm nistered to the
subj ect per day. 13. The nethod of claim 12, wherein

t h&he emgulesd & daind B valdpdin st il Rdetboegatad @ayodeqPMF) fraction
comprises at least two PMFs selected from the group consisting of

5,6,7,3",4"-pentamethoxyflavone (sinensetin);
5,6,7,8,3",4'-hexamethoxyflavone (nobiletin);
5,6,7,8,4'-pentamethoxyflavone (tangeretin);
5-hydroxy-6,7,8,3',4'-pentamethoxyflavone (auranetin);
5-hydroxy-7,8,3',4'-tetramethoxyflavone;
5,7-dihydroxy-6,8,3",4'-tetramethoxyflavone;
5,7,8,3",4'-pentamethoxyflavone;
5,7,8,4'-tetramethoxyflavone;
3,5,6,7,8,3",4'-heptamethoxyflavone;
5-hydroxy-3,6,7,8,3",4-hexamethoxyflavone;
5-hydroxy-6,7,8,4'-tetramethoxyflavone;

5,6,7,4'-tetramethoxyflavone;
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three to about 30 days. 14. The nethod of claim 2,
wherei n the pol ynet hoxyl ated flavone (PMF) fraction
weompieees at | east two PMrs sel ected from t heP@r/osgmo6/032972

consistl ) yilavone

(si nensetl d?(; )153,2;6785%4 ﬂe heog(gﬁmﬁfék% avone

(nobi | et7imy)dro:55835.6, 34‘415en|tzemthmgﬂaw;a‘.l avone

(tangeretin);

5- hydr oxy-6, 7, 8, 3", 4" - pent anet hoxyf | avone (auranetin);
15. 2" FDI'lg 51&9&¥0d70%1£m’ A wlk?élﬁ AEEINIP b GY 6’&@@11363

5, dr oxy- 6, -tetranet hoxyt| avone;

5, 7 8 3 5 ,647, 3Mtemmﬁmxyﬂ¢m@(mnensetm)

3L e 5 5 BT VBN She pbilain):
5- hydr oxys, ’3 Q! -gerﬁalﬁethéxyﬂhﬁﬁﬁé'@ %@Hﬂ‘nb .avone;

5- hydr oxy- -t et rramet hoxyfl avone;

5,6, 7, 4'5 h}@mmm&eﬂmmhwﬁlﬁm@@u@w@;

53' 4' 6 f dr oxy- 3
, 5, 6, 3' = pgar?){ ?§%h%3§t$%}§?/ﬂ&&5gl %%&XThe nmet hod of claim

2, V\/ner eLmdﬂhbreroRMG §,3'fictetiameG@XPIlasRs;
, 3 -Pgn nt amet hoxyf | avone (snensetin);
7 8 537 8.3 41?6’5&%}%’@?}1‘?63(@%‘10890% (nobi | etin);

7, 8,547 %g%ggrggﬁ{gﬁyﬁd yone (tangeretin);

ydr oxy ent’anet hoxyf| avone

aur an eBl,S’,l(),? 853 hyhhpmametﬁoxﬂlasone
"-tetr aﬁt ho

6,
6,
6,
h
u
4
7- di hyd# ?/XYG-%’(% 7? 3 - g?’?@?%}’ﬂ@&i}f\ﬁk avone;
; 8, 3'5. KydrHENE, QW R&Mﬁétl?dﬁ&ﬂﬁvone

5,

3'

h

6,

8, 4" -tetraneth ox fl avone;
6, 7,58, 34'~f¢tram1]hbayi&m0%yfl avone; 5-hydroxy-3,6, 7,

- hydr OJ&%P&E%??%VS{% gme&%yﬂg\%ﬁeand

7, 4 R 6}65}1?5@3%“ @itah&hoxyflavone.
7- hydroxy }gﬁS 6, 8, 3 t) hexarretyl’f]loxyfl avone; and

7-hydroxy-3,5, 6,3, 4' - pent anet hoxyf | avone. 16. The
16. gftll?l%qnec%ﬁocﬂ»ﬂlﬁhizz, \Mle‘?&ﬁ b Bke Mo EQGE L8y consi sts

5,6,7,3',4'-pentamethoxyflavone (sinensetin),

5,
5,
5,
5-
(
5,
S5,
5
3
8
5-
5,

5,6,7,8,3',4'-hexamethoxyflavone (nobiletin);
5,6,7,8,4"-pentamethoxyflavone (tangeretin);
5-hydroxy-6,7,8,3",4'-pentamethoxyflavone (auranetin);
5-hydroxy-7,8,3',4'-tetramethoxyflavone;
5,7-dihydroxy-6,8,3',4'-tetramethoxyflavone;
5,7,8,3"4"-pentamethoxyflavone;
5,7,8,4'-tetramethoxyflavone;
3,5,6,7,8,3",4-heptamethoxyflavone;
5-hydroxy-3,6,7,8,3',4'-hexamethoxyflavone;
5-hydroxy-6,7,8,4'-tetramethoxyflavone;
5,6,7,4'-tetramethoxyflavone;
7-hydroxy-3,5,6,8,3",4'-hexamethoxyflavone; and
7-hydroxy-3,5,6,3',4'-pentamethoxyflavone.
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5,6,7,3 ,4'-pentanet hoxyfl avone (sinensetin);
5,6,7,8,3 ,4"-hexanet hoxyfl avone (nobiletin);

WG 2®7/0209824' - pent anet hoxyf |l avone (tangeretm; PCT/US2006/032972

17.

5 R)fﬁiétﬁéw O@mZm%nrfg reBourfGRdi ngltﬁ'@éah%ydc el.u%)’e‘éf‘@oﬁ}?ﬁ’s‘il?g"férhlmstenng

hydr oxy-7 -tetra hoxyt 1 avone;
5 o-thé byhgecd myn®d8h@‘eqﬂan affect ametiit oL y omposigon comprising a PMF

> gagiogvﬂz?eé?lﬁ m&c i lg(?féggses at least one of
3 5,6, 75 85733' 44%e1ﬁﬁﬁéta@se} Qe dsﬁl‘éﬁé’éﬁn?
5- hydr oxy- hexanet hoxyf| avone;

5- hydr o%g 768 ¥y %hﬂxam@ncmﬂevmy@blg\v@he
t5 ﬁeZaﬁE’PhO){ ﬁ?r% oneéI¥ %V\Qon% (tanggr%gn)oxy 3,5,6,8,3 ,4

7-hydr oxylyano'iyfﬁﬁs BQ'WMI@MWWEW%UhY A net hod

of managing rehound wei ght gain in a subject
conpri s YT /pS> %t‘bwtqt’ﬁ‘@‘e{ﬂ@"b’ﬂév‘%’@bj ect in need

t her eof tion conprising a
PMF fr a?:ta}lrhé@d r g%h@g'ﬂ%ﬁg\lﬁ—tﬂ?r acti I?)éﬁ conpri ses at

| east oﬁ,é,&;&" 45pﬁ),t§inahoxb>ﬂapemﬁ, anmet hoxyf | avone

(sinens i hexanet hoxyf | avone

(nobi | e?' ’tgr%nefh@yﬁlav?}?nt anmet hoxyf | avone

(tanger §t5r@7 83" b}ifépﬁméﬂ@,xz]ﬂ%o%es 4' - pent amet hoxyf | avone
(auranetin); 5-hydroxy- 7, 8,3, 4" -tetranet hoxyfl avone;

5, 7- di h§-diydsoxy,87.8,34" hetxempmyiﬂmyel avone;

327 8. 4R R PR eI one;
3,5, 6, 758%’4%té¢ran'i@]@c§>@&ﬂetrwyfl avone,
5- hydr ox - hexanet hoxyf | avone;

5- hydr o%ﬁyéloxyﬁ &6,8t3ef1 rlmxémﬁﬁwwﬂwm@r

56,7, 4 xyf |
7- hydi Ox 7'hty§1I %92’5’6%g%¥4¥{ ﬁﬁagr%gir?e ox;?ﬁ avone; or
7- fh)éﬂ:tbgmyanagﬁgﬁre‘t&)uné wedgin ioainEh faxsubjeascone, t her eby

managi ng rebound wei ght gain in the subject. 18. The
nmet hod of claim 17, wherein the subj ect is a human

18. WheLhAS A cWEh ANt whERM He subject is a human who has lost weight from a

19.

20.

restricted calorie diet.

The method of claim 17, wherein the composition comprises a PMF fraction of

about 30%(w/w) (dry weight) to about 75%(w/w) (dry weight).

The method of claim 17, wherein the PMF fraction comprises at least two PMFs

selected from the group consisting of
5,6,7,3",4'-pentamethoxyflavone (sinensetin);
5,6,7,8,3",4-hexamethoxyflavone (nobiletin);
5,6,7,8,4'-pentamethoxyflavone (tangeretin);
5-hydroxy-6,7,8,3',4"-pentamethoxyflavone (auranetin);
5-hydroxy-7,8,3',4'-tetramethoxyflavone;
5,7-dihydroxy-6,8,3',4'-tetramethoxyflavone;
5,7,8,3",4'-pentamethoxyflavone;

5,7,8,4'-tetramethoxyflavone;
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restricted calorie diet. 19. The nmethod of claim17,
wherein the conposition conprises a PMF fraction of
wab@awn2824 W w) (dry wei ght) to about 75% w w)PCTIU$2006/032972

wei ght) aim17, wherein the PWMF
fracti on3§0q‘r;7)’;§ émeeg?ar?eélgog{ty%?mﬁepl\/Fs sel ected fromthe
gr oup cors&ua&amg&s 0f 88 8 RoimeliopamicaEeL hoxy | avone

(si nensetin) ' - hexanet hoxyfl avone
(nobi | et Srhydraxyed.7, 831 -mttamﬂmuﬂwmyf | avone
(tangere '

8,3 ,4 %eérﬁ grrtggr%oxy avagﬂlée’(aur anetin);

5- hydr OX V=hd 803~ 3 8,6;8, 3 M-hembivthoxflavmesand

5, 7-di hydr oxy- 6, 3 ,4' -tetramet hoxyfl avone;
5.7,8,3 zilyda@wf%ﬁsét%émmmyﬂavm

5, 7, 8,4 -tet r amet hoxyf |l avone; 3,5,6, 7.8, 3

|, 4" -hertamet hoxyfl avone;
5
5-

215- hiltie oejh@l & cTaid, 137, wherefretha PR ﬁxg/ddrmmq:eises

e et il
7- hydr oxy 6%7 §364'%e§a1n&110ﬂ%aaﬁé {iﬁwéﬁr@vone and

7- hydr oxy- 6,3 -rent anet hoxyfl avone. 2 1. The
met hod 0.6, M@wmvm@r)élawomm@amﬁtm) act i on conprises

G obi | ot PHYRENS TR 3 b RGO IR R ki

(tanger etSLH}bdroxyﬁ 8 3 4'-tetramethoxyﬂavone
5- hydr oxy- 657, pent anet hoxyfl avone (auranetin);
5- hydr oxy ﬁd@ydlgxy@ 2,3 ét teameHioxyflavwnene;
SM-di hydr b xyfl avone;
T ek B AR
7, 8 4 5t7e8 4'an‘enrhedqyiyfm}von@,
56,7,8, 4' - hept anet hoxyf | avone,
hydr oxy= 536 & 8?3 -4 -pptamet PMoxyf | avone:
h
6
0,

ydr 0X>5 1@@ :ﬁ%t 67t 4%8&2%})’&3@%%%

"hokyt1avon droxy- 3

8 3 S&ﬂhv%a@ﬁlgtﬂékgﬁahmﬂam
5,6,7,4'-tetramethoxyflavone;

5
5
3,
5-
5-
5
5,

7-hydroxy-3,5,6,8,3',4'-hexamethoxyflavone; and
7-hydroxy-3,5,6,3',4'-pentamethoxyflavone.
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7- hydroxy-3,5, 6, 3,4 -pent anet hoxyfl avone. 22. The
met hod of claim2, wherein the PMF fraction consists
wW@R003/084982 31 , 4' - pent anet hoxyfl avone (si nenset i PQT/US2006/032972
22. 5, hd nBERd o claith ©X Y/HBENOMY PV @A8t i\ QRkisRLN) 5
5,6,7,8,4" -pent anet hoxyfl avone (tangeretin);
5- hydr oig@ﬁfﬂ!ﬁ@ﬂamﬂhoman@(shmwinavone (auranetin);

5- hydr oxy- v, 4 -tetr t ho l, avone;
5, 7¥di hé%ﬂé@?-’%}@?@n‘?ﬁow ?%er@ﬁ'\l(@ 1 avone;
5’ 7’ 8’ 35;6@,8,@%%&&%{’&@/(%@gr62n)7;

5,7,8,4" -tetranet hoxyflavone; 3,5,6,7,8,3 ,4
- hept anétlydsgpdt@ai-83e?-pentamethoxyflavone (auranetin);

5- hydr oxy- 75 8234 - fl avone;

5- hydr oé_%/h-ygf”?‘fys?’%’f‘i Jé%%#f%@@%? avone;

5, 6, 7, 45;+dhydory-b®A il-rremethoXyfydnexy- 3, 5, 6, 8

, 3", 4' - hexan ghoxyflﬁyon ; and

7- hydr oxy/+53° 8 -gergamat Qﬂéfﬂvﬁ%t hoxyfl avone. 23. A

met hod 95&1@%@&11&@%%1’{@”3@ ng wei ght or preventing
wei ght gain in a subj’ect cOnprising adnministering to

t he subpegi,7.8,3" €flfeptamcttexaftevmte; of a conposition

conpri Si a t.h | ated flgvone (PMF) fraction
of at | é‘g’g'fjm&‘&g{z%/’gg$ﬂ%ﬁ%)am€ yﬁ%‘foﬁﬁt) to about

TS5% W W Hyelfoky V2T 81t Jetradrtthokbgavdmbhod of claim 23,
wherein the conposition is adm nistered in daily dose
over a p&i.ddelodmethewyiigvordiout one week to about ei ght
weeks. . f,increasing | ean hody or nuscle
mass i n%glygﬁdﬁﬁgrfg%?’ggosg’pFéll%(iaﬁlgeﬁgémﬁ%‘f@? ’earnllang to the

subj ect 7aiydamLe)s,63f 4'peptifrtisidyfiavof f ecti ve to reduce
fat accunulation in the subject wherein the
conposition conprises a polynethoxyl ated fl avone (PM)

f i | ut 309 . e . .
25. LAy Bt 7, ARy N M T iy 0 b
bodymprisingisdrhimistarssg torthd dubjestin efféctivé Gmobninetahwehpobition
aRAPUES FRRDT RS IRo Bone SEME FURTAS s RaR Ao )

?gﬁy%éémo%gmﬁﬁ%@gw? (@9hwergihoxyl ated flavone

fraction of at |east about 30%ww) (dry weight)
to about 75%ww) (dry weight).27. A nethod of

24, PR TSR e oS Bl SRl s g ovr
CO%@#}M bOnE BNMEd S bR wBclPRl Bt & #ked flavone
(PMF) fraction of at |east about 30%ww (dry weight)

to about 75% w w)

25. A method of increasing lean body or muscle mass in a subject comprising

administering to the subject an amount of a composition effective to reduce fat
accumulation in the subject wherein the composition comprises a polymethoxylated
flavone (PMF) fraction of at least about 30%(w/w) (dry weight) to about 75%(w/w)

(dry weight), thereby increasing lean body or muscle mass in the subject.

26. A method of reducing waist circumference in a subject comprising administering to
the subject an effective amount of a composition comprising a polymethoxylated
flavone (PMF) fraction of at least about 30%(w/w) (dry weight) to about 75%(w/w)
(dry weight).
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(dry weight). 28. A nethod of preventing fat
accunul ation in an adi pocyte conprising contacting the
wa@oadeopoei8E Wi th a conposition conprising a PCT/US2006/032972

pol tho ated .fl avone..(P fraction. 29. The. . .
27, Ao P B Befifoe MABBLF FE It SB53cL S toe Mificisrging to the
Vi t k@bject an effective amount of a composition comprising a polymethoxylated

flavone (PMF) fraction of at least about 30%(w/w) (dry weight) to about 75%(w/w)
(dry weight).

28. A method of preventing fat accumulation in an adipocyte comprising contacting the
adipocyte with a composition comprising a polymethoxylated flavone (PMF)

fraction.

29.  The method of claim 28, wherein the contacting occurs in vitro.
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