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STY-R669 - 1 DESCRI PTION ADI PONECTI N ENHANCER 5
Technical Field of the Invention The present
invention relates to a conposition containing an STY-R669
adi ponectin enhancer conprisingjas an active

i ngredi ent sesam n and/or episesanmn, or an anal ogue
thereof. 10 Background Art Adi pose tissue was | ong
considered to play the siMHSERIATEDY an energy
storage reservoir, by storing energy and supplying

it when needed. RecentI& however t he inportance of
adi pose tissue in net abBi PRNEEEEN JENEANGER N

particul arly Iifestyle rel ated di seases, has becone
the focus o ention. Cbesity is a fundamenta
cau %FQﬁl??ieg%?r% PEI bpedin¥PRELSRS, and its mmj or
characteTmétpﬁeséneniﬁvgﬁﬂEnm ﬁélaﬁdspﬁﬁyheSomﬁbsﬁeion
p yS|oIo%Aca increa

P R i 3 LR e IR e one e, RGP Y ingy pgy an
pubecrt ve t hregredi eas es ¢ pamih paseé/ dr sspisesabeh evedan

to gto enlargement of individua
adf%%%&%@ggmgg%g% fesearch has denobnstrated that in

addi ti orBaekgheufdnsrton of adi pocytes of storing

excess 2by enesgye { Sshbe,Lor moh AsKLial L3t o BUhPOSEe

ti ssue also produces and secretes vari ous

adlikﬁ@i%kﬁ%%% efichn a8Ne By poheEdgn, TEEPEVALLt ubir storing

necdast$y fed osubdNrddg if eshshi RechEge fﬁé&én@deShowever,
(FFA and g%asn1no gen _activator (PAI-1), and.t

FINGH O FRd BP@S S0t hF Bdeicel Iaﬁ*aa%é%@t éasordersf
i n alrai Qﬁaﬂtﬂi)cbhﬁllérby efeseple PElROENt @5s8A8ep] OMBKEbecome
insulin_resistanc n skeletal nuscle and the liver
(N OHF G R ShimIqh 2 C5955390:  2003). TNFa bi nds to
TNFa remmﬁgﬂtpnladapb@yd&memmﬂl Shubepatotytestahd related
Pl &1 e "B LI Ol B ter(LERY 1D LRFERGhent o

adipocytes. Since physiological adipocyte number

increase by adipocyte differentiation almost never occurs
after puberty, the increase in adipose tissue is believed
to be due entirely to enlargement of individual
adipocytes. Recent research has demonstrated that in
addition to the function of adipocytes of storing excess
energy in the form of neutral fats, adipose tissue also
produces and secretes various adipocytokines such as
adiponectin, leptin, tumor necrosis factor (TNFa),
resistin, free fatty acids (FFA) and plasminogen
activator (PAI-1), and that TNFa, resistin and FFA are
produced and secreted in large amounts by enlarged
adipocytes and provoke insulin resistance in skeletal
muscle and the liver (Nichiyaku Rishi, 122, 317-324,
2003).

TNFa binds to TNFo receptor on adipocytes and
hepatocytes and phosphorylates the serine of IRS-1

(insulin receptor substrate-1) via sphingomyelinase
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activity, resulting in attenuation of insulin

function (Science, 259, 87-91, 1993). On the other

hand, adi ponectin is also known as an adi pose

ti ssue-specific 30 kDa secreted protein which is 5

hi ghl y expressed by adi pocytes and constitutes 0.01%

of human plasnma protein (Biochem Biophys. Res.
Conptinlvitppiresgst P89 ingastengatiygy- g3, ingggdyn function

Adi poReshts, P5§5”§7CQQCGT§§§L'OH i n heal thy
vol unteers 1 s considered e 1.9-17.0 ng/m and

the secr@®ibheoPthdr pbheeti ASIRONGREER L& AASAI FPWBNRS an

Sed dii BEls POEYE ESe - Qp@@@ﬂﬁ@saw kPa Bé@géeéal pgoteln which is
resul ti n

enl ar gepent of adi poc

o e e ant s St T Y Shaipp ERbr Py o R CRDEAEGERE 0018 of
p: ftsmmanomb@mgapr@ﬂémf (BPAthkm. TEFapapd. Iapltsl ncameun. ,

a t a 5 ccu ation

ahiTTt PR Ak LofBentr he | 04 87" at g3hect AH:penelein
redmb@sharnmmms&trmdlwmdualBebhthhlghénntmeth is considered
de C S

Corgoe " 908 Sen b PEY SBLPBR Sy BEPagiponectin,
beerhid¢kalhataimbhy @r@rsnam@bhcempaw‘oﬁsofdecreases with

adi ponectd i 4 3! éﬁlgpg%éﬁtasfug@%s&gg@egf Padv1tehg in

which T7s closely asSociated wt
corff R Y o2 SR dTREFORE FAL pPASm adlponectln

concent rgdd @NFi Sa Bl y COM | WAREnS aEhOr pi BsRQN @BAEY¥ntrations of
artery disease, in ependent from obesity index

(GiRAkt bt i BHEC 100] PeyBinazse adhojncesapaddiabbt ebesity and
as #el | 2 LRSI Agh PORSEtd nrfﬁé’nﬁfé‘ %téé’ﬂcéﬁtré{?%fl of

in proportion to severlni
( ArdBrRIRT et . 1 ThFfpced/ake . olpp ¢ . ingpvidwakbs 1599 higher

20GP)sh M@éﬁeéé@r@%@cﬂ;ﬁswéﬂ%}ﬁ@ewﬁo@&%eyﬁlbﬁM?sbeR@s

reported which denonstrat hat durin
pr dgt®&E on ot 7 307 Hpede 9P 2 d%b%%%l%%%d by has been

oveJremmertg ﬂrwlt | Grdsrd c@%@éx@tﬁ@tl&yp@ﬁda@ﬁp@ﬁéwem 8alls

precede ulln ichis n | n

P GOt 5 S Sl 181 Shel Bcctagtny
112:&skilc3133te2ﬂ0/dj)th Icanxitrmrg/omgpn@ajtp@:mgct i nem a

associ at d th human e mut at.i ons_of

S pona e L b S I I S B e S ceneation 1s a
t hedditimed dfaumdneimact @bty atteepnihecasde independent

Pl 358 A AONEFH I EONCENEEM L PR MRS @8, 2473-2476, 1999) .
In diabetes as well, plasma adiponectin concentration is
lower in proportion to severity of the diabetes
(Arteriosclear. Thromb. Vasc. Biol., 20, 1595-1599,
2000), while the studies in rhesus monkeys have been
reported which demonstrate that during the progression of
obese type 2 diabetes caused by overeating and lack of
exercise, hypoadiponectinemia precedes hyperinsulinemia,
which is an index of insulin resistance, and diabetes
(Diabetes, 50, 1126-1133, 2001).

In primary hypoadiponectinemia associated with human
gene mutations of adiponectin, specifically in nine
individuals with the 164th isoleucine mutated to

threonine, the plasma adiponectin concentration was 25-
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- 3 30%of normal, with seven of the nine

i ndi viduals exhibiting diabetes and two exhi biting

borderline diabetes, while six of the nine cases

were coronary artery disease_patients who had

experi enced myocardial 5 infarction, angina pectoris

or the like. Primary hypoadiponectinema is, also

assUti @tfed Wl i Fekith Se¥ei ot aree e chrdhaguals

ar teaimA whitsiaas ed {dh el esnd Sdwo 232D 2828y 1BOPderline

Car%kﬁégscular conpl jcations offen occur in renal 10

faid (St efitshe bi® the TR 1RC repRrt et pRronary

si ginitfd wanrdiseddghest ienpatientisadd éhpdpiept@smyocardial

adi.po ec%@n concentration (G rcul atjon .%02, .

12@61‘)%%,10%66391%,&?%? T of Qi ponettin: knbekbatY

m deydresdimorddtrireshidats tdieyo exdsdciatedhwitisulnsulin

resi st.anc 5 diab n ort-te edir

i A M AP B AR ThiTRke®. 1.

the 3ol 3auldd2)resi stance is inproved to wild

| evel s lenov s el e t f.

e e e

20 fRidginey FatorRTieporR st tHe TaiFRin § yfRPC Brdbe? ese

patd @i inave 18, tH @Rk I RS eated wisk Bw plasma

myocardi al inflarction as healthy persons (Am J.

Me@IRPRALn pencerg raftoigy) | (§11¢e! g bl 192, 1296-1301,

becwnong “.@dﬁlwﬁ cltﬂwaetddigscﬁdwz @%_1 nlg@meo@zldirﬁp@@cmw

concent.rati on iC eads t.o di abetes also

pr G176t &t %ﬁdﬁ:aﬁr’é?%“’i ﬁTJa?r}bt}rQﬁPlln resistance

( Taripadatsh tupiorKakiaan- tatis of e ¥i(rldft ) o £ 1896:J1908at, high-

2003) .. Thus, .researgch has indicated the i rtance

of STEFRaEGIEH H3ty (e MR i s i boar g Lok  THSELLn

acogmilsatargre dfs e rargetl tadivpiolsy tlesve s oryleadeémovirus—

fr QY& R P dsg;%;q 2h AN s 2% Soeif rotd Qi oy AL PONEC T Pva tyre
or i ncrease asma adi'ponecti‘n, and suppressing

seéfest.i Bn of3lcytoki P th insulin

resi st ancergliLidy , T f

st andpoi nt oﬁggr%fvdggtlfér%&oqy§§n}§%cr}}%ﬁ%§@? eist y aeg&'ee?

r ePRLE@diSs dasies 2 IthItcherimgst diredtter s ehduggardial

t hath ;33 vy JrNQUC G 1 f I d i | 0 Of 7S, 105 (1), 4s-

adi_pocytes and , suppressing .accunul ati on of enl arged
ad#ﬁéeyﬂé§8wn drigérs gradudlly becoming undeniable that

reduced plasma adiponectin concentration which leads to
diabetes also promotes onset of myocardial infarction
(Tanpakushitsu Kakusan Kouso, 47(14), 1896-1903, 2003).
Thus, research has indicated the importance of
reducing adipocyte size and suppressing accumulation of
enlarged adipocytes in order to promote production and

secretion of adiponectin for increased plasma

adiponectin, and suppressing secretion of cytokines with

insulin resistance-eliciting effects, such as TNFa, from
the standpoint of preventing or ameliorating lifestyle
related diseases. In other words, it is now thought that
by inducing differentiation of small adipocytes and

suppressing accumulation of enlarged adipocytes in order

to inhibit production of TNFa secreted by enlarged
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to inhibit production of TNFa secreted by enl arged -

4 adi pocytes and augnent adi ponectin production to

rai se serum and/or plasna adi ponectin concentration,

it is possible to prevent not gnLy insulin

resi stance but also heart disease including diabetic

| arge artery disease and 5 coronary artery di sease,

or agigaigied mprd\augnen s yapi e cloin preddesbareso raise
Recaitry drda s Desindlemsidad o thalcdhi A2l dd] ne 1
derivatives, which are peroxisone

pr RAFERA O rtaRTIRER Nete Pk B riys YRR S byjernae sout also

| NHeRa%e SiBdsadiRagid a5y 19 e € hByegd e yery dlsease and
di fferenti at ed from differentiated adipocytes, while

al SCRWRI RF EjoptPsI@ st & a:—}tbeloea%tal e W Cﬁymptoms
OV@ﬂOfst-,uijllsl’é‘d.Hésn reS| stance-eliciting fact ors

t her eby du n unmber . and i oV n ....
resi sta }j-d o d%%ﬂ? égéﬁpqsgl 1azolld1ne

19%)r.1vlatﬂm ,alvﬂmd}eerrer q:mrdmdﬂmtpztdsﬂafz@iatd@neactivated

derivatives r asma adi onecti n concentrations
i o G R hoa P PR b ccesrrare, ShoLL aalBdeytes

( Divdddeire a0, nevﬁ.@g%ﬁﬂwerﬁ:&(&]ﬁed Hovey edi £ fordepddted
223‘&3 }g:ryg%%goa! g tural l y rCI(:J\r/Ped saftg food 5f enlarged

[ nfaldi@&:e:ytﬁmlvdhm pmzeyripes:cwtda riaissesin S&ESﬂBHIIdi@fellCltlng
Pl FR z}%l,p%r?i Ibn Cro ecnt r(ﬁtl ruk %%rgr drd &im roving
princi pal I ignan c,yo d“} i sesane, at &

contnemtl igf mta(mCB 1(% Sekimi nlieedkhowil 01,0 heed- 1361,

A5 1@%§t ol hia”é“iatlistd gﬂeceerf gﬁge%ozjét%%%ﬂ{eléﬂb%z@ﬁdlne

Shﬁﬁpgyanyq§ radiss plagga PgoreEEnin gencentrations in

an%ﬂa‘%&'e@'@;@ vﬁftfkﬁqgnpa(lm'&%&g@mé%c?@t gﬁ‘fabetes, 0,
| ication 05- 051388 and Japanese Patent

PuBI®Péatios? - H@lool\lld 1 HoyEMeIy) Ny et ipetaensikrd 2
ef h@@hﬁi@@a@%&quwﬂwf&ﬁi e'Hev&Qa%}@'dLC&idnﬁfbéiEilon

No. . 08-268887), a ver function npr Vi effe
B iebe g O ek B s T ASE i 9 nid raises

0452933 Ehdaiodt @ leivalae siddipeind cavier Id’d:glcférf‘ﬁﬁtlon.
(Japane%e Unexam ned Pat ent Puq cat| on HEI

150521) SEPRETEhaIed Erg G i ot £olifd in

sysesgineed a35 al wanftengr ede b udf OaJI—d(?a)phe?e(ﬂan(jAn is known

Na%%b%%%%h% %% %ésaturase inhibiting effect (S. Shimizu et
al., J. Am. 0Oil Chem. Soc. 66, 237-241 (1989), S. Shimizu
et al. Lipid, 26, 512 (1991)), an antioxidant effect
(Japanese Unexamined Patent Publication HEI No. 05-051388
and Japanese Patent Publication HEI No. 11-327924), an
anti-hypertensive effect (Japanese Unexamined Patent
Publication HEI No. 08-268887), a liver function
improving effect (Japanese Unexamined Patent Publication
HEI No. 04-099331) and a cholesterol lowering effect
(Japanese Unexamined Patent Publication HEI No. 04-

159221). The cholesterol lowering effect is synergized

in the presence of a-tocopherol (A. Nakabayashi et al.
Internal J. Nutr. Res., 65, 162 (1995), Japanese
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Internal J. Nutr. Res., 65, 162 (1995), Japanese 5
Unexam ned Patent Publication HEI No. 04-368326). The
met hanol - sol ubl e and but anol -sol ubl e fractions
extracted from delipi dated sesang,- consi sting of
sesam n and sesanol, have glucose and |ipid
netabollsn1act|vat|ng 5 effects ganese Unexam ned

Pat%%?XﬁﬁbP?QaP?BﬁHHEPUR%lCa119248E 7N0- AP45368326) .

eva|UatIDﬁeOﬁeth@n@lOBBLUBgeeEﬁQCbuQBnol soluble fractions

di fferent n fr adi, poc recursors

R EETebee) Phon' L SR et P BE R, cohBaLeRany of sesamin

prommdlm@sdméierﬁavéagloaoke addpmﬁptdSmEGébeaSe& activating
ceri

o yeErerty. Tardiars OhéRshiSSantehenty PuPrjlicion ot No.

Insh1+h4ﬁé573tedAgsocoeeaMpaaken basthksprbeenishoetifect on

to é%ff@ﬁ? %Qtﬂi‘r‘? 9£8@69&§%§;¥t3%9&pgg 2 m@mok&asw

has been as a ucos
actt@a@@#poqﬁbe%xbapleedpc@VGdedhah phemo§ing

anﬂfﬁﬁ@féﬁﬁfgtPgﬁlt8a£a9ﬁogﬁgggsigég§agggt1ntrace lular

dexanet hasone and insulih are use ronoters o

adf%%%@%%c%ﬁé%%ré%Q HeYELP e ol pRcrpbnBvehosphate

PESEEEa 30 da t0SHL £ . havgsHEEA- ﬁeam@teaog@aeége uptake
accu ation of enlarged adi pocytes, and reducé 20

AdiToREbt 79 REER ot ROWT (B9 othERF 2 BF opy shepagssence of

CoﬁﬂuﬂﬂnlﬁﬁofoﬂO@ﬂIdESBt RO92Deehesete@sukt s glucose/lipid
t her ef have not _suggested any influence
o SOt G RrRE R0 arst - SorEbE e { PACTigRG 1n the

extaﬁmﬂembﬁtxmnemﬂp@bﬂa¢@dloﬁe6@m®mstﬁmsesthag déxamethasone

Ses%ﬂl I%ﬂgks %Qﬁ?l sed %g gf&%égezs Sk %dgé?ﬁgFe precursor

adlpoc e secre i on dlpocy
wordaist, f e eiolathi gesani n has been shown to have an

ef oot alodbic] e AL EXe0LI2 00 L0 8 BOSY Been shown

precursors to adi pocytes, causi
acémmHQHSQwﬁQﬁRWWlﬁﬁ¥9@eObfem&ﬁrmﬁds@@ipoaﬂt960§n@sreduce

30 LA &r i 7 etk by UGS £Y-RPERIUSS HOR ¥9f Res. Commun.,

adl onectln has been neither 1nvestig nor

Gred Okt O d iRt 1$h%%@mﬁﬁﬁwﬂtme&%ﬁ¥ﬁ%@re have not

Patsﬁﬂj e 168} | 00F HRAn D o £5: 195 1386n &1ed B0 0 DR LEBAL G

2: J%P gfe Pat ent fllcatlon HEI 35 No. 11-327924
soluble £ tions extracted from delipidated

sesame, consisting of sesamin and sesamol, on adipocyte
size or on adipocytokine secretion by adipocytes. 1In
other words, although sesamin has been shown to have an
effect of inducing differentiation from adipocyte
precursors to adipocytes, its effect of causing
accumulation and increase of normal small adipocytes,
characterized by augmented production of adiponectin, has
been neither investigated nor reported.

Patent document 1: Japanese Unexamined Patent
Publication HEI No. 05-051388

Patent document 2: Japanese Patent Application HEI
No. 11-327924

Patent document 3: Japanese Unexamined Patent
Publication HEI No. 08-268887
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Pat ent docunent 3: Japanese Unexam ned Pat ent
Publ i cati on HElI No. 08-268887 - 6 Patent docunent 4:
Japanese Unexam ned Patent Publication HEl No.
04-099331 Patent document 5: Japanese Unexamni ned
Patent Publication HEI No. 04-159221 5 Patent
docunent 6: Japanese Unexam ned Patent Publication
HEI No. Patesigidecwmaeeht4dodapenesd: Ugapanésed Patent
Unexam Negk Fat ekt Bybl bgapbossiEl No. 11-246427

Non- pat ent docunent 1: Nichiyaku Rishi, 122, 317- 10
324, 2oo%a$®%tp%@%%@e@6cﬁneﬁ@pane§@u@ﬂ@éamzsgd gatont
1993ub Nowa P2é e N E dogs ment - 85 9Bpochem  Bi ophys. Res
Commun. , 221, 286-289, 1996_Non-patent docunent _4;

Bi ochem PEFgfphydOC BRIt 95 FRhATRSe %’B?X‘ﬂ%néé Pi§9§t
l\lonpmlﬁctﬁtﬁmwmnmrs @nwa@a&.son 100, 2473 2476,

1999 No at ent docune terioscl ear.
Vase. R SO 1 8 DR S ORE R p e Patent
dodhﬂﬁhicatldma%@Ieno 50]1-24246271133, 2001 Non- pat ent

R LT L

Nord4ht efiOYocunent 10: Nature Med. 8, 731-737, 2000
25 “bn'FﬁEﬁHE 5%%%”@%%uﬂéntﬁ§n §01§@9e’ é@ﬁ 19% 9%8'1993

14S, 1998 hbn pat ent document " 127 Tanpakus
Kakusan Nrsoa termy 139 cuneys. 190@102@93 NBﬁQEéYéntReS

doceuymitin 13:22h, Gde-24avessge 101, 1354- 30 1361,
1998 Non- patent document 14: Di abetes, 50, 2094- 2099,

2001 Nolp:tRHteHociRHrens: 4 5 BEpFReBy Bioghys. jRes.
Am corfdhibn Gherg7 Sore-&6, 2859 241 (1989)

Non-patent document 5: Circulation, 100, 2473-247¢,
1999
Non-patent document 6: Arteriosclear. Thromb. Vasc.
Biol., 20, 1595-1599, 2000

Non-patent document 7: Diabetes, 50, 1126-1133, 2001
Non-patent document 8: Diabetes, 51, 2325-2328, 2002

Non-patent document 9: Circulation, 102, 1296-1301,
2000

Non-patent document 10: Nature Med. 8, 731-737, 2000

Non-patent document 11: Am. J. Med., 105(1A), 4S-
14s, 1998

Non-patent document 12: Tanpakushitsu Kakusan Kouso
47(14), 1896-1903, 2003

Non-patent document 13: J. Clin. Invest., 101, 1354-

1361, 1998

Non-patent document 14: Diabetes, 50, 2094-2099,
2001

Non-patent document 15: S. Shimizu et al., J. Am.
Oil Chem. Soc. 66, 237-241 (1989)

Non-patent document 16: S. Shimizu et al., Lipid,
26, 512 (1991)

Non-patent document 17: Nakabayasi et al.,
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35 Non-patent docunent 16: S. Shimzu et al., Lipid,
26, 512 (1991) Non-patent docunent 17: Nakabayasi et
al., - 7 - Internal. J. Nutr. Res., 65, 162 (1995).
Non- pat ent docunment 18: Bi ochem; Bi ophys. Res.
Comun., 290, 1084-1089, 2002 5 DI SCLOSURE OF THE

INVENTION It is an object of the gresent i nvention to
pr oM RF2&L naf urMitandReafe Sonpbe? t [ bA%%hpabl e of

i gduci ngcordiﬁit%@mtd@é&r@éh@fmdippf&ﬁ@ﬁ. tB%éﬁB k. Rcas.

adi pocyt es su e g mul ati on of enl arge

adi by, a%%’l&@%‘pf@é@ﬂ n%oc(géjoducti on of TNFa, of
augnenti ng production of adiponectin and of raising

ser [ in concentration. It is
theﬁgo%%s 3 gc}kgsj-{% ﬁ\g\}oﬂﬂ\g@e@l&ffer enti ati on of

adi pocytles it amedl]ech polytles, presppr essvention to provide
accu n e cyte ppEL e .

o O o e S P A Ao e BB PP B Sing
adididrfentdnt jat iordert tad it et sertum small bragl peemrtes and
adiREpacd Ny r‘a‘?ﬁflh{ tionn t | : 0

anmel 1" or at eglno only Lfainsél}l |r}1 %gﬁi?éa%%@b%(?lgég%@ﬁ%hréf

di seggeesqiciaudmywitabet i cf |k, arf exygrksensg pndduction
20 r ery. dis . and t ve [

st orapon el 3205 S (ALY SF pigoms

pl a@shp cadiqromectdnrentadicitdron. Bnlig ggmembypfpossible to
adi; PORKL ) £ BN 40 di S £RE L AdUCL TN,

whi'ch el i ?lltﬁsf I nsul 1 n resist ancep,(pcg nd _Z%Q%ﬁ%%%&pocytes'
s e GUEATET Sof2 ETPEridcitdm, o ealiapa® dhidreasierls or suppress
in i ISt d vari ' i t

o DA R B B R R RS or

r e piome odfi radinpomydtess tan d- asivgsp reessginn (e reaoesmup it $Tom

of I | JIRCWH Wi d ¢ . nhal '

30aa ?Jr??)ig%fcgkr??es an(}%ﬁaér] p to ﬂ%&n@%@ﬁﬁeﬁ%t or

i ngSilaoreds fodndlor InsEsiy | re i e diveaskbye heart

TheiiRe@SRA! 1 ddIVRALY HildMAaione Al 18l or § s Lheting
foods, food conponents and tradit’i onal )
ph&PFREEHY CAtS IYapaiisdsst: ANHIQ MF e 1P biprate

of dadicpeer! e st tasl diteSWdrum and/or plasma adiponectin
reduction.

Enlargement of adipocytes is known to increase

production of TNFa which elicits insulin resistance, and
to lower secretion of adiponectin, leading to increased
insulin resistance and various lifestyle related
diseases. It may be expected that inducing size
reduction of adipocytes and suppressing accumulation of
enlarged adipocytes would improve unbalances in
adipocytokines and help to prevent or ameliorate insulin
resistance or lifestyle related diseases. The present
inventors therefore actively researched foods, food
components and traditional pharmaceuticals capable of
inducing size reduction of adipocytes, and as a result
completed the present invention upon establishing that

the sesame lignan sesamin and/or its analogues induce
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35 conpl eted the present invention upon establishing

that the sesane |ignan sesam n and/or its anal ogues

i nduce - 8 size reduction of adi pocytes, suppressing
accunul ation of enlarged adi pogytes, and further

that sesamin and/or its anal ogues augnment production

of adi ponectin, increase the serum and/or plasma _

adi PorfecisdH corem ¥ A4 ROCYERS e SURRPPPERY ngccunulation of

pr QG i Y Qidi-gﬂﬂz tddUSand heu PEIRSENME LA PVEDELAMn and/or its
provi des a food, everage or conposition which

CoPIH B AT N R R L P b i@l R PReEbinasiRprease the

actdeasunt NGiEM €1 a6k W Ghon d QEIE eSot et F £ELSH | Obhile
of adi pocytes and suppresses 10 accunul ation of

en| HRJEE B Pb AR Claomed T B ®- process for its

product ifus,Thend yesdd:on fiydie oProvdHeSe@Na food,
ad&Ponectln enhancer whj ch conpri ses sesam n and/ or

c
HHSFUL T RIS Hst U W TR COMRF eI BnTSSYRLRy and/or an

f oethaldipmerage- ¥ f COIMasi ddoivavhi edir SUDERNt $nd which

adi.ponect i n,, as 15 well as Jéeﬁocess for iqtis

pr G%h.5 e THRRENIBh OS5I TIPITF tFRrat oHRRESSSeS

C oryuasintu It ivdni cif corfpriEes adgsaayteanddo®rwell as a process

epi.sesamin Q n..anal og t her eof, as ctive .

| naREar et PSS had A F S Ob L ST gFRgides an

ac ey catsi @i rofe révd rareye dvheidt hp oooniesi s che pamotiucand/or an

TNEgia 120 11 REROT PULPL AT Jhe DA NS Fi e d 4oa,

a ﬁhoto raph §%omnng the inflTuence sesamn on

adiqeoeyag ssiode qamprerddsieon sl |aromenti porgirs)ectin, as

Fi re1d iaS 3 Bafo AP Show g, the, dingseasi g ef f8cttion

25 of sesam n on adi ponectin nRNA expression in

adiSFocyit €rthErg prpvides (FarcgRahi Shwi Wiyl ¢hecomprises
SURRISRSSIN A rRf fRC lep iQfe 288@MJY Uh TVRA JEMNA thereof as an
expression in adi pocytes, Fig. 4 is a bar_gr

aph .
shéRty & HE G ifdHee B¢ "EhiliR DRt pdridetdh suppressing

coReeRMiiAEAdd WLl %i%cﬂ%é %icﬁ’?sﬁré\@g@e TNFa.
for Car&%%; Qut the Invention The present invention

will no s HeF ian fr st PRtHIgS Currently,
enl ar gedriadi POGW &S R SRRYIHIRA ity B&he influence of
sesamin on adipocyte size (increase in smaller
adipocytes) .
Fig. 2 is a bar graph showing the increasing effect
of sesamin on adiponectin mRNA expression in adipocytes.

Fig. 3 is a bar graph showing the suppressing effect

of sesamin on TNFa mRNA expression in adipocytes.

Fig. 4 is a bar graph showing the influence of
sesamin on adiponectin concentration in cultured
adipocytes.

Best Mode for Carrying Out the Invention

The present invention will now be explained in
greater detail.

Currently, enlarged adipocytes are considered to be
a root cause of lifestyle related diseases and diabetes.

Of the adipocytokines secreted by enlarged adipocytes,
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35 a root cause of lifestyle related di seases and

di abetes. O the adi pocytoki nes secreted by enl arged

adi pocytes, - 9 TNFa is known to elicit insulin

resistance. On the other hand, gnsulin resistance is

i nproved by adi ponectin, a "good" adi pocytokine

secreted by small adi pocytes. Thus, it is inportant

to %M@@réssstWargenehECbt andutéducestiheabcsi.zeSnothe other

adipacyt es ‘F’l{@' P&éié‘t?n@&r{@' kBQ&Xth g?l onectin, a
secretlon % ance, and to Increase serum OP

pl as¥eed d@@m@@ytﬁke@ﬁcéﬁ@r@te@nbynsmaaér agdépprgeat Thus,
i nsp i g {rﬁébﬁéﬁeeténguﬂb?@%eéanE!;éx%He bef g8iyk8duce the

related diseases. 10 The present 1nventors therefore
exa¥i 73 ?ﬁea@¥P@%Yte%ft@e@@hﬂﬁaéﬁ adﬂﬁé@?@ea§FE@CYV@klne

al S@eéf’é”@ﬁéh Q@éPané\dl pRACEHI nn@fsegggt 58PuhNand/or plasma
enz i nked |nnunosorben

| te cul tures
s‘%}/l %W%%%s%?’é‘&%%?%@? HRnerd8kpFesBF BHeBF Lnsulin
adlﬁ@@n}/si‘@é(mwsarb& KRIsELEes Funthedingheitbstpikbuesteted
on éhe serum and/ or plasma adi ponectin concentration
O TTHed by use of Zucker fatty rat. As a
result The wase semt | {meentbas aﬂdréfoneoéxsmsaaﬁnthe effect

pr ;1 1£SLE 1 3l od 313 o gl L cul g ol pdces:sheca
reduction o I nCr eéases ponect n
nRMwipmmﬁeizwmp{w@wqti®@n1@fa@ﬂpp@mé@tcnlandes by enzyme-

decy £a5ES HYeh SEDLEXP! £55L 0N aﬁ&'%@géuré& &@n‘?l&?&?dgene

t hat” by conti nuous | ngestion of n, rncre
SeraFR el bIn pb hsrdl pelf ponktne f bﬁn%’én?@&tl okugbbed, the

fﬂtfﬂfﬁﬁénéﬁ“%ﬂr%h@r§@ﬁﬁ% 40N EOET 904 MRS £H§§8H8891§5
onpl eted. Thus, the present invention grOV|

fodﬂ%“ceQﬁé$§F§§éswa%e%?@%l¥@%@sbyp%%?nﬁ e@FFEﬁstéﬁHY rat.

feeds whgh ﬁ@@@1t§91§9ﬁ§§1@oﬁﬁﬁf@édaﬂhaﬁaé@§y€1on of
t hereof as an acti redlent

ch. can
o AT et S EE R 1558 SR Lt Sty T gl tures
' elﬁt‘ﬁfbﬁ msrm@bl@f‘i eof undapeayebty isevsedeby

o LA i R S A T ERer on ¢ ftRdpect in and
Pr d cless Sk pmmtmmxr@;a@@@ﬁl@md f peEShe BEVEE 298S, found
heal i fOOdS é&éﬂgggxﬁgIéﬁ%fogngffggggmfgylngcrease of
ef fiftgt by con g ’
serum and/or plasma adiponectin concentration could
attained, and the present invention was thereupon
completed.

Thus, the present invention provides foods,
beverages, health foods, pharmaceuticals and feeds which
comprise sesamin and/or an analogue thereof as an active
ingredient and which can prevent or ameliorate obesity
and lifestyle related diseases which are fundamentally
caused by accumulation of enlarged adipocytes, as well as
a process for their production. The invention further
provides adiponectin enhancers and foods, beverages,
health foods, pharmaceuticals and feeds having an effect
of augmenting adiponectin, as well as a process for their
production. More specifically, it provides foods,

beverages, health foods, pharmaceuticals and feeds which
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35 of augnenting adi ponectin, as well as a process

for their production. Mre specifically, it provides
foods, beverages, health foods, pharnmaceuticals and
feeds which - 10 can prevent_ aneliorate insulin

resi stance caused by TNFa secreted by enl arged

adi pocytes, which can prevent and aneliorate insulin

r esiat arneeyenli abletéitmeljawlg@t%\rirewli@i seasetande caused by

cor, ry arter i seas |nd C|n |ncre ed 5
adipon<§?$¥%&%§e Yon't¢ %%%yteSICh ng- " prevent

whiagtd amﬂiknmaﬂﬁnlmﬂuﬂImmﬁesﬂsﬂ&naeu|dmabeWsea$@sge artery
Vm%%eogksetashd &Aﬂfzﬁdaf e é’f§£’a§§r}5’§n fﬂ‘c%g{ng increased

pl asna adi ponec cen
pr @cblsprfeﬁtltrhesecmmmtfmm srh@lbr@@mcym%ntm@ which

is ot Jdidgd.ed afrgi Sﬁﬁ@f@.é‘r@f@ vaPi SBY ﬁ S0 b8s apRbi&donsets

for sesam n anal ogues. Accord |ng to e I nvention,

seSdifl N idHed tt° arpdERR S En 4re><ﬂ/03éx@hﬁléa g@kponectin
di oaRianad £, HHGlane derd std vess fi@lscw@@ﬂ bPRoduction.

Japanese Unexam ned Pat ent, Pub] i cati on. HE

4-9331, T RIRTITT ot RRipt ¥s Jr%cfP%ele‘%Js%?ﬁ °1%esamln and
zem'drrwllso e SASFAM ey Bt SESSIM Y| an SESE®S | n ,According to
nret(tﬁl’ﬁ e R PBheRAIABY 2t Hok 2R HH Sk yphenyt 9t 3

, 7-exghingpdahyi cyred oiﬁnaakﬁh]qmmp?; 2, G} dod ts413e N howyt dves

hyd | 7-d 3,

LIS il R AR e o v
3 KR.0 4cH B&EHhI @d(ﬁ[;&@.m@o&mles 1nclude sesamin,

( yl
(% % C{/][dr 0 heenr%/yi ) >4 | oxab :lug:ci/lc'l OT%S%;“%JJ oct ane (3,4-

g@thylenedloxyp 3 -methoxy—~4-hydroxyphenyl) -3, 7-

(3 mRghox Ay oymrmyaae 4% 4yl Pyshiouphpnyl) - 3

, 7- di oxabi'cycl of oct ane an i s(3,

di PRy e ) §,77-d%%wmlﬂb3§cﬁmw Thefe 4-

ZSMﬂ%ﬁ%wpﬂé@os HUCcDShdteso0f - @Qﬁ)&m&ﬂﬂﬁ’eﬂléﬁy -3,7-

o o B 2 R o0 L Ao ke -

|n%BWG(ﬂ¥dﬂﬁydﬂﬁkyﬁﬁéhymx¥3fTdeb&Hﬁﬂéycby 3h$ OJoctane, 2-

gﬁti}pd dcl crl}H%eq%Cpr gJapa];ezberrth{;e%a Patéahnényl -3,7-

ex tdiactad iary dIlfo [Becedslargt sase murd 34 ,e@l—bambij,u!b{ s. Wen

they 383U A 14,5 anal 00U ACCOI 9% {Qetane.  There
may also be utilized glucosides of sesamin and its
analogues, as well as metabolites of sesamin and its
analogues.

Sesamin and its analogues according to the invention
may be obtained, for example, by the method described in
Japanese Unexamined Patent Publication HEI No. 4-9331,
and may be used as extracts or if necessary as purified
products.

When the sesamin and/or its analogue according to
the invention is to be used as a food, beverage, health
food or feed, there are encompassed not only health foods
and beverages comprising the sesamin and/or its analogue,

but also food additives containing the sesamin and/or its
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the invention is to be used as a food, beverage,
health 35 food or feed, there are enconpassed not
only health foods and beverages conprising the
sesam n and/or its analogue, _bif also food additives
contai ning the sesamn and/or its - 11 anal ogue. For
use as a health food or beverage, for exanple, the

corpusiaduh neeheisgided 2 eatrly feed, or shppeeasat , for
r efdHRNL Hd Nkomdl S16F Bbn WAL £ e al gebol L6 ab§¥§r9<9§d

or the 1iKe, although there is no limtation to
t heS PP ARRAT & h&F LSRRI h Bk £ smarh%WguVéa*a%or@%ﬁ@hollc

t 0 pdherdJv edit i1 | Bi kD, bel tis@eastde P& OPHYAACLiki O&ition to
t hera eutlc agent, the Tormul ati on may be solid or

li €-and there may be mentioned powders, tablets,
10 pil I Wheraptid esgsauppasid 0t et s Hrdlb@se adaterdmhg to

, I d
b nd e R e s TS o PR Wy
al smetr@paadrtad: daerat f orhmail &t tronl ftokont ey nvenso bid &s

LB BTN 455 LI o MO oo,

sta I"Z€r s suspensi o
pr @sidrhvat A ulebl eturp et t@gret orgramntes helnfqenal use

el thier alane sQfsﬁéhsCl% Nah NSt o€ R £G4 VEN QMONET 1 i ke .

for sesam n and/or 1ts anal ogue (the active

i nFregmARSU R ol RFEIPRARLS AR BIN D Mandkee be added

Si 2@ 12 tnluOM oo rA 0 IO CYH L Si nAUTESY . a%@%@@ipfé@ﬁ)s there
producti on or suppress TNFa production may be, for

exdifdl &° S R Aty O S0 T amegrension
Pr quﬁ@aylﬂs 60 i, dmesdhatelfast v raputstdgrators

d|ff ing o t he causative, fact rs, thetype
net&gﬁp%% S e AL 1 O G i YR

V\/GI ght dfheZEaﬁﬂ'm:tpa,te emqurtthef cae vy s dnyi rofarsy Mot OiltSs analogue

and( thhe Qr.m of. ad t.ration.,.The ,ses m n. and

A5a5S ué’easlr%gr{ alcetnsc AGHGr B S o ajf%v%ntlon to
be\l@'da@@ Sflof@d nﬁdtmtarma&@tacbaiomtes heugment i adipsnectin

DSkt r9SSLe .0 & AL Lkl S0 POl o1 oo

r eauatnpdre, ofO &ddmydgas,prm@mﬁl}prmmommg)fand more

ﬁgb&%%%%%kﬁyoﬁ—%%P%&F%QHPQPdUCtthe(gffgg%avéng%é%ﬁé will
differ depending on the causative factors, the type of
condition, the characteristics, age and body weight of
the patient, the severity of symptoms and the form of
administration.

The sesamin and/or its analogue as the active
ingredient of a food, beverage, food or pharmaceutical of
the invention is preferably ingested for a continuous
prolonged period, if possible, in order to induce size

reduction of adipocytes, augment production of

adiponectin or suppress production of TNFa. There is no
limitation on the timing or manner of ingestion, and
ingestion at various opportunities can exhibit an effect
of inducing adipocyte size reduction and increased plasma
adiponectin concentration due to augmented adiponectin

production.
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limtation on the timng or manner of ingestion, and
i ngestion at various opportunities can exhibit an
ef fect 35 of inducing adi pocyte size reduction and
I ncreased plasma adi ponectin cppcentration due to
augnent ed adi ponectin production. - 12 - EXAMPLES
Exanples wll now be explained in detail with the
understanding that they are in no way linmtative on
the 5 imyamnimn. Exanple 1. Effect of inducing size
reduction of ad| tes and influenc di ponectin
and TNF&HEMR! Je%/srﬂ% RouseR et dl%T‘%e’Eg 1teytsh the
mrﬁddﬁﬁid&dﬂirﬂj lathoth Sy afe i n chid iy NDiwOtati 08 on the
contalnln i nsul i n, dexanethasone and

egﬂ&]a hine, for differentiation to adi pocytes.
The cul tEreengsicd Lﬂt.l OrE fesc tt embvietdanthg nebzk atedlyction of
ution

gene

at eaq:fxtdmsllolrﬁ concent ration of 50 M (sesam n), and
after cylturing for e culture solution

was exc:WhQr’rbja %%I%J{]OI% ?/%Jsf%o"ﬁ‘?]f%ureﬁe?tb‘?géor 42 hours
dayisy dﬂﬁiuﬂﬂﬂg(ﬂﬂluﬂldm)c@%EaInﬁngEﬁh$mﬂlmrldmxamethasone
in t.Q ! ! C(%Z 95% a ..
e?rag%?zitslrjorbce‘u f ehdj'lrthe cfe{s’FlT agléesrﬁ\ﬁ}\az%@% evzlf ?%lrpocytes'
adlmmﬁWmcsommmmmmﬁ and quemtdiatéle combined

2003:’l) Ree ts B%de?tlo %flsamn to tﬁéorétl‘%.é{ oF

celqtlétumrtgq St thern gaTaditing efRIaied ato a final
ad' %I%)é(tjn QH %VF%O bysessaqf?l Of it |§fl€aé v Jtturlng for

devel opnent of AUnerous sha
( F|4g§3 hp)ur&aﬁg@— QtzletdlreacﬁCplon;ntces Weest e ged tdred

rlqﬁlugqrngfé&asa%oﬁm%et&/ fH reﬁvéﬁaﬁys Howﬁ%’eercaedf?ncyulturlng

ytes were seen int sesan n-a
gr @'@e (C@rrr@ﬁOBPUWH@ chdY l@r(crtémt%emrmsolsbed e eBerftO, gas-
ac@%““' %&e%t %h’te?r{h%tsaec\{{ oij a§7 gr OplT% %lar mRNA
present in eac e Contr ol group ereas no
enllavgad Fdirpee)irs aafitraidhd g NRUTBI s rﬁ@dsxﬂfé}cﬁ)lk@ys
nquantitative RT-PCR using CYBR-Green (BMC Biotechnol. 3,
18, 2003).

Results: Addition of sesamin to the 3T3-L1 cells

which had been pre-differentiated to adipocytes, followed
by 8 days of culturing, resulted in development of
numerous small adipocytes (Fig. 1). Large-sized
adipocytes were seen in the control group, as shown by
arrow A. However, many small adipocytes were seen in the
sesamin-added group (arrow B). The dark (red) sections
represent accumulated fat, and several fat droplets were
present in each cell in the control group, whereas no
enlarged adipocytes containing numerous fat droplets in
each cell were found in the sesamin-treated group. The
adiponectin mRNA levels in the adipocytes had increased

71-fold with respect to the control group (Fig. 2), while

the TNFa mRNA levels were found to have decreased (Fig.
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each cell were found in the sesam n-treated group

The adi ponectin nRNA I evels in the adi pocytes had
increased 35 7-fold with respect to the control group
(Fig. 2), while the TNFa nRNA {evels were found to

have decreased (Fig. 13 - 3) These experi nent al

results denonstrated that sesam n induced size

reddlcti on of adi pocytes and suppressed accumnul ation

of en!aﬁﬂ%@ugdéﬁﬁéyiﬁ@ntf@'P@Q@fﬁén?gﬁ®KS§r5€¥ﬁlﬁhat sesamin
al so i ncreased Ile TNFa nRNA | evel s decreased.
Exampleced $H¢ ueertechihomade hor@tpPaybeodaed spppyessed

adi Recyresa tbdis €c fledh Very8d 3adlp§&Yt 8sWer Bl p6AE8Ein mRNA
for 42 hours in culturing solution containin

| nSAATLS dokemret asoeed 160 Bhe THBBURBNAGRENFRE, dpgFeased.

differentiathon 50 aflPOGYLES: o NSaSHbAYEE: §ObHLERBt ion b
was r enoved

sesHMBRI¥ERS cul turing sol ution (control) or

CU|tU”'N%é%%*&éﬁ&bé&"@?@fiﬁ9c§P§§”®@r§It?e&ﬁ@é'for 42 hours
concentration of 50 M (sesamn), and after culturin

f or T SR oIS, SRHEE €Ot t SRREIBP R ohn%%i%xcﬂ%ﬁ@%%ghasone

antand Ul dau th@l y@ast ieomnd | neetl dDfféretaysat Ibe €6l Adipocytes.
ried out in an incubator c

| ,uri trolled ..
S0 IS e SRl de Teftediang imegEt iy Combined

adividtiecdd semicontesd rat i oumsing $hkeutcldbh uf@osoral ) oos

wer ur ed 20 En -linked_ | noSor bent . a
it et o Tetact it M aclitih e S 280 e
Phafdrf&mw},ttlz{actailc?,\r;n d%esﬂr»](b Ejmfé Acéﬁatmﬂg) ,?;amsaﬂi@rt@ulh@ring for
3T3- cells ic a e re-differentiated to

S I ¢ it i B SRl e er 4 Ed $8

t hewddriow twredaredinmedyfo25 1dHys$ ol dTfé&i geld)culturing
Ex e \ i fec a ' ecting
co%{%ga%agﬂ%\%mmk%qglagl nlgff%u%]%{%r %f@i%@s&%c?f;c% gas=
(ZY0% diaf fat) averemprircthased f rdTcCharhes Jdivermealaian

and 30 acclimati zed Hgbthe tgst envj ronnent, and then d b
ani TS SH T g Sdbguat & Het e Opheht Teigre measured by
supipiz ek floim ke IntestoSdtteentatss sey e(MowsefRat nihdiponectin
t‘“%ﬁfgﬁﬂﬁievtakgdﬁgaPharmaceutical).

Results: Addition of sesamin to the 3T3-L1 cells

which had been pre-differentiated to adipocytes increased

adiponectin concentration in the cell cultured medium by
1.6-fold (Fig. 4).

Example 3. Augmenting effect on plasma adiponectin

conjugate

Five-week-o0ld male Zucker fatty rats (crj; (ZUC)-
fa/fa) were purchased from Charles River Japan and
acclimatized to the test environment, and then animals
exhibiting adequate development were supplied for the
test. The rats were divided into two groups with five
rats per group, with the first group being freely given
AIN-93G (growth stage feed, product of Nihon Crea) as the
control group and the second group being freely given

feed comprising 0.1% sesamin added to AIN-93G, for a four
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rats per group, with the first group being freely
given AIN-93G (growth stage feed, product of N hon
Crea) as the 35 control group and the second group
being freely given feed conuarisjng 0.1% sesam n
added to AIN-93G for a four - 14 week period. After
four weeks, blood was sanpled after overnight

st mﬁﬁ]ﬁ@?rairﬂﬁi-t h@%ﬂ%@%éﬂ%ﬁﬁ%’r deé?Pd'lWéS preRhed after
ad'&)@l@ﬁ_tdk{’c GEeAt{ AL | Q06 Wepﬁés%@é/%éiséé’tga@é‘ted. The
Enzyne- Linked | rmun,oéor bent Assay (Muse/ Rat )
Adipg}&wsé‘lﬁ id{ 1P qtan IG‘%I}C%}td’cﬂfc]torb? wgeqkessayed using an
PhammBeeiH icdd I/?ﬁmﬁlcrsaﬁxtﬂént_ tm%aqh am:@;m@gﬁd%@bnectin
co rag.ions of the ts giv t he sesam n- adde

¢ o T WS hnead" o B Phartac s L 1y

hi gher tAzam tdesulat,s thieverladnee adiddsrodctfeedcdbcdbtrations
)iagl .10 .This result indicated at sesamn

in lf?éc?s,hesirzaé: ° %edict iucohne ot adi lpnocayciéle%& a%eae C?%Ollfoi smonth was
ac@Uupl aig/an ,ofwhieyH argedtlatifioLHiefhed heHa@bythe rats given
i ncreasi ng adi ponect i n&ér oducti on and secreti on and

i néheasiong pladmehdi@dfedtd/Mldoncent rati on. 15

Tabl e lrRlasisadi pRECd T AHENtIA dNs Badcked; ze
fatty rats G oup Plasma adi ponectin  (g/m) Control

f e&F 06 B A FHRUESR Pk dE BT D Fx v ation of
ex periareidla digsdyit g masiread e d ddada siespd dipadfectin

i nduced si.ze reduction aof adi pocytes and suppressed
ACCHATISTIGR: 6P oG ORI BBEyHES *A R (AR ng

pr adiigioine tamd coeeyeeitirat iafn.adi ponectin. Fornul ati on
Exanple 1 Butter Sesamin 1.2 g 25 Butter fat 100 g
Tocopherol acetate 1.2 g After adding 1.2 g of

sefabile flo 100 agnref avlitceredtdin dargranttradhi drie diutdwrker

m | k had beel%aq__etf@\é%ctsby churning in a butter naking
g pher ol

process, 1.2 cetate
Group Plasma adiponectin
(pg/ml)
Control feed 6.06 +0.48
0.1% sesamin feed 6.53 +0.54

This experimental result demonstrated that sesamin
induced size reduction of adipocytes and suppressed
accumulation of enlarged adipocytes, thus increasing
production and secretion of adiponectin.

Formulation Example 1 Butter

Sesamin 1.2 g

Butter fat 100 g

Tocopherol acetate 1.2 g

After adding 1.2 g of sesamin to 100 g of butter fat
from which the butter milk had been removed by churning
in a butter making process, 1.2 g of tocopherol acetate
was further added and the mixture was worked into an even
texture to obtain butter containing a composition of the
invention.

Formulation Example 2 Granules
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30 was further added and the m xture was worked into
an even texture to obtain butter containing a
Formul ati on Exanple 2

conmposition of the invention.

Granules - 15 - Sesam n/ epi sesafrgn_m xture 0.25 g

Tocopherol acetate 0.25'g Silicic anhydride 20.5 g

Corn starch 79 g 5 The ingredients were uniformy
FRGSCIPOL R MHRLEre0% h{dFexypr opyl

m xed. APEeRMHY

cel l ul ospbebprepbl setethea to the m xpups,

kneaded by. an. ordi nary, net hod
to obtai%yb

and extr

it was

Sesam n Gobn gstdv€pherol acetate 0.5 go §ilicic
%9 gAfter adding
I ngt@2lireht sf wer B0 € onpd nexrlyandpy hecal Xtiloeeashafioinmedlution

| ntg, Labl ef s, usLog g Si.001 £ashoLyta

anhydr i stall

20, M
Taoias! ufhé ClendaraREE et e uhSSEy

to produce S W

ne_cel

raneter

Hulose

§ Thee

54 5 e

hi
a

, ded and dri ed
tahal @RDYEBFAGI at i on Exanpl €93°Tdbl ets 10

Hgthod and

wei gttt rwied 0ndyd r 2ed Foe nobbbeiong Exanpee. 4 Capsul es

Gelatin]igq@%@agigﬁsﬁkgm%269§6 %%%E%tsperoxybenzoate
0. 15% . ; Water g.s.
Total 10¥®&aTHe conposition shown bel ow-%ag fill ed

i nto soff,&ansdt- &5 £OPLEsi ng the conpgngngs |isted
to obtain soft capsules

prding@x
at 200 3-hFtaptedr S&Rani n/ epi sesanf® #ixture 10. 8

Beeswax M{rrocrystalline cellulose

above by an, met hod,

Magnesium stearate

Lactose

10 ¢

349
60 g

The ingredients were combined and the mixture was

formed into tablets using a single-shot tableting

machine, to produce tablets with a diameter of 7 mm and a

weight of 100 mg.

Formulation Example 4 Capsules
Gelatin 70.0%
Glycerin 22.9%
Methyl peroxybenzoate 0.15%
Propyl peroxybenzoate 0.51%
Water g.s.
Total 100%

The composition shown below was filled into soft

capsules comprising the components listed above by an

ordinary method, to obtain soft capsules at 200

mg/capsule.

Sesamin/episesamin mixture

Beeswax

a-Tocopherol
Palm oil

Wheat germ oil
Total

Formulation Example 5

Drink

10.8
30
20
10

g.s.
100%
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a- Tocopherol 20 Palmoil 10 35 Weat germoil g.s.
Total 100% Fornul ation Exanple 5 Drink - 16 Fl avor:
Sodi um DL-tartrate 0.1 g Succinic acid 0.009 ¢

Sweet ness: Liquid sugar 800 g {gidity: Ctric acid

12 g 5 Vitamin: Vitamn C 10 g Sesamn 1 g Vitamn

E 30 g Cyclodextrin 5 g Aroma 15 m 10 Potassium

chl ori d&'lB%pr Magrexdiun skl faet vatse g The conponént s9
l'isted above were gonbined ang water was addedyt@po g
make 10 liters. The drink volunme was approxi rratela/
100 M pEedraTon. LU K f8¢92Bf the Invention 800 g

I ngest i qiriafisesamdr M Ofg an anal ogue thereof 12 ¢
i nduces _si.ze reduction, of adi pocytes, suppresses

accunul ati GGt et Y @di pocytes, augments 10 9
product iSysantifn adi ponectin and suppresses secretidng
of TNFa..20 Re ating secretion of adi pocytokin by
this ef fvelgcta rgué<:ont rol 1ing adi pocyte sizes is n%? g
only hi ghiolagseftutin from t he st andpoi nt of prevenkiag
and alleviating lifestyle related diseases

attri bu?\\gb%g to enl arged adipocytes, but is al 3105 ml
hi ghl y Jsdfagdsifusr gvlevsintd ng or 25 alleviating 1 g

vari ous i 3RASRR, assocital ed with reduced serumg g
and/ or plasm adi ponecttl?% concentration. - 17 - g

CLAI M5 The mempfinsavettliftathaicdre oo i a9yl red @qrand water

actiae A dL ida ieesiam i e Or &Rl SBSAM Nvo Pim@Mvas

anal ogue , thereof..
approximately 100 ml per portion.

Effect of the Invention

Ingestion of sesamin and/or an analogue thereof
induces size reduction of adipocytes, suppresses

accumulation of enlarged adipocytes, augments production

of adiponectin and suppresses secretion of TNFa.
Regulating secretion of adipocytokines by this effect of
controlling adipocyte sizes is not only highly useful
from the standpoint of preventing and alleviating
lifestyle related diseases attributable to enlarged
adipocytes, but is also highly useful for preventing or
alleviating various diseases associated with reduced

serum and/or plasma adiponectin concentration.
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5 2. A conposition containing an adi ponectin
enhancer conprising as an active ingredi ent sesam n
and/ or episesanin, or an anal ogue thereof. 3. A
conposition with an inducing effect on small

adi pocytes, conprising as an active ingredient
sesam n 10 and/or episesam n, or an anal ogue
thereof. 4. A conposition wi tdA#%ffect of

suppr essi Ng  zaC GTH R QN rPfe nirRsdr Qg s ageth active
adi pocytes, conprising as an active jngredien
seéé‘t‘iirﬁd&ﬁdlftorsesé’ﬂ}lébﬁﬁ/rﬁr GIP 161 S Tbg LRY t3erdytlogue
15therAoret hod according to claim2 for augnenting

adi ponegtin g\{ i nt ake of sesam n and/ or epjsesamnn,

or an &nal oguéXRA IO . CR YN St SAUIRYP T 1D

cl anMadidear qunprdtding dsndiiceritvefisymddi adi poeydein

by igﬁt ake of. sesam n 20 and/or, epi sesam N, Or an

andPSY Q& CRASESF™P RindthGFHEDI Ui MY 15° L1 ai m 4

for suppr.essiEngompocuimilaat iwdrthofanTNFadyrioduc ffgect on small
enl_ar. ipo Ry jnt f..S 9 - :
cpr CAZSR AR PO ET (R nd HLh, Rem o b A e sesamin
coRpegli e isesandinng do aanpreiexofe dharefl. to 4,

which ig a faod o dridikn ith GHMANddON AL ing

to any one of clarns 1 to 4, which i1s a

phaceroeldtitdain, of0 TNAmrgtrroth g egnemgaty adipocytes,

adi Is 3Q. adm.ni st arj ' / or

cpr SO L Rag ke frd SR I SRR A st o

i nepdisrgasviml, | cadigpoeyiedodne tddmavfst eri ng sesanin

and/ or epi segamn  2RARARIYS B £30 hdmeéhting
nmet hod of suppressing accunul ati on of TNFa- produci ng

enPai§eacsdipodyt o tieykeaddi WieSEEHim s earigpiseggmin, or an

andhan ogplsesdFeldr .0r an anal ogue thereof. 13. A use
of sesanin and/or epjisesanin, or an_ anal ogfue t her eof,

for proQucti GnMEN% GRFELHNGN tc Staimhithd & Promoting

adipaneehkehtenfaR@@n.l adipocytes by intake of sesamin
and/or episesamin, or an analogue thereof.

7. A method according to claim 4 for suppressing

accumulation of TNFoa-producing enlarged adipocytes by
intake of sesamin and/or episesamin, or an analogue
thereof.

8. A composition according to any one of claims 1
to 4, which is a food or drink.

9. A composition according to any one of claims 1
to 4, which is a pharmaceutical.

10. A method of augmenting adiponectin by
administering sesamin and/or episesamin, or an analogue
thereof.

11. A method of inducing small adipocytes by
administering sesamin and/or episesamin, or an analogue
thereof.

12. A method of suppressing accumulation of TNFa-

producing enlarged adipocytes by administering sesamin



10

15

20

25

5 14. The use of sesam n and/or episesamn, or an
anal ogue thereof for production of a conposition with
an inducing effect on small adi pocytes. 15. The use
of sesam n and/or episesann,_ grg an anal ogue ther eof
for production of a conposition with an 10 effect of
suppressi ng accumul ati on of TNFa- produci ng enl arged
adPpedPre SPIEESaTHE uSE & ATdilRgU Wistand: for

augnent ing  adiRRNER ik i A Hf e%?ss%gaﬁ'nlelf[‘d/ﬁ an
epi sesam n, or an _anal ogue thereof. 15 17 The use

acéa.a&pﬁglet SFhErSoR £ FoPEABIRIEGRY OF rid QSRS tfon

sMebh tadinl 9y taes a@ipﬁiea}tquerﬁmam and/ or
epi sesa %ue t hereof,, 18. The use

|
accor di ﬂ]é to%r aﬁﬁaz%rfg SOHPT SRFRAT o Pf an

TNeaapootiec ithg resifarfged padiquaayitees dfy a 2bmpdsiktei f with an
|sesam ar..an anal ogue thereof.

sesa n.and/
ST iThe o DR CIV ST S A
vvh| ch i 45a f dbed orsedmifnkses2MinTeedse m@rechanrgut,o or an

angngli% Qlfe Ctlh]%lrjg%fl £ Lbrod%%t%nc%f 3 %omposrclon with an

phar mac Quti ca
effect of suppressing accumulation of TNFa-producing

enlarged adipocytes.

16. The use according to claim 2 for augmenting
adiponectin by intake of sesamin and/or episesamin, or an
analogue thereof.

17. The use according to claim 3 for promoting
inducement of small adipocytes by intake of sesamin
and/or episesamin, or an analogue thereof.

18. The use according to claim 4 for suppressing
accumulation of TNFa-producing enlarged adipocytes by
intake of sesamin and/or episesamin, or an analogue
thereof.

19. The use according to any one of claims 1 to 4,
which is a food or drink.

20. The use according to any one of claims 1 to 4,

which is a pharmaceutical.



