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1 Conposition for treating and/or preventing
dysfunctions associated wwth Type 2 di abetes nellitus
and insulin resistance The present invention rel ates
to the use of a conposition conprising acetogenic
fibres for 5 treating and/or preventing insulin

resi stance and/or dysfunctions associated with Type 2
di abetes nellitus and to nutriltional or pharmaceutica
conpositions and functional food products containing
these ingredients. Diabetes nellitus and insulin

r esi st dreyepestion far treatingdnl/dprevesingalysfuagtionsiassogipted

D hbet es. ot NRRAYPRP @b o AR ERR . o o

acquired deficiency in the production of insulin by
t he pancreas d/or the |neffect|veness of the

"i‘hﬁsns?%eti w@auae a’feﬁ&b QRRCSHAR COMPHYIRE gestogenic fibres for
off BRv&tkRAP lindini fé&gﬂahcré %ﬁiféroﬂ&sﬁﬁk!ﬁ&hsaassoctated with Type 2

def|C|ency In 1nSulin secretion 15 and 1 nsulin

dabatss trhellituy apd etnt wdtitignal e whamndcenticalc capmeifions and functional food

concentrati ? of Iucgse in the blood, which in turn

RE%E%%@“ l""mg °s & s systems, in particular the

bl ood vessels and nerves. There are two pr|n0|ple

fornms of diabetes, Type 1 and Type 2.. 20 I.n Typ

Ripbaies: wellityseand, psylin, eesistangg pethy &g mefgholie d’d%ﬂf@ef? Sidiﬂé}ﬁtl% a major
cggagMg&ﬂﬁg§wmdn, fiRbymfue to a destruction of the

I slets of Langérhans, which in nbst cases seemto

occur as a consequence of an auto-imrmne reaction

e . .
SRS RO SRR s SRR B8 ot o
mﬁuh&riii' the Qandledss hed/ar byt the ihdfeectivenbsayr ofathel isulle pedduced, hepatic and
i S bei reduced even al l Q decreasgd
ReHE %ﬂﬁsvea Benigh r%?ﬁttn@tw g aicﬁ%%g%ﬁ icigngy # insulin secretion
etnﬁrlﬁélﬂiiﬁ\éeﬁ R&dtudlfyGest®s it IhctddsddiohbhB Rt BB Ql>f lucose in the blood,
adolescent ut is being increasingly noted [ater in
Whipk in tryydampgeimaneeldbe bosysisysiems, srpartialas Sigyblapd vessels and nerves.
inability to properly respond to the action of insulin
produced by the pancreas. It occurs nost frequently in
‘Blabud 818 twiy ptindipsle frems gf disheded, TyrerleadiTypé 3. 30 in
adol escents as well. The islets of Langerhans are-
normal in nunber or sonewhat reduced with type |
Hi BypetleBabeRk tetpdoredsiolp hfFdid iadieiddap el td HOd@k idilth lagely due to a

golypeptide within islets are 2
struction of the islets of Langerhans, which in most cases seem to occur as a consequence of

an auto-immune reaction triggered by some enwronmental factor, such as a viral infection.
Heavy lymphocytic infiltrates appear in and around islets with the number and size of islets
being reduced, eventually leading to decreased insulin production and glucose intolerance.
This form develops most frequently in children and adolescents, but is being increasingly

noted later in life.

Type 2 diabetes results from the body's inability to properly respond to the action of insulin
produced by the pancreas. It occurs most frequently in adults, but is being noted increasingly
in adolescents as well. The islets of Langerhans are normal in number or somewhat reduced

with type II diabetes mellitus. Fibrosis and deposition of amylin i)olypeptide within islets are
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nost characteristic of the chronic states of Type 2

di abetes. Diabetes nellitus of both types is

associated with a nunber of life-threatening and/or

handi cappi ng di seases. Exanpl es are nodul ar and

di ffuse glonerul osclerosis, which may lead 5 to

chronic renal failure. Diabetics are prone to

i nfections, particularly pyel onephritis. Al so the eyes

may he affected with diabetic reti nopat hy being one of
m?sﬁdiar@éﬁﬁﬁshgoﬂh%]@gmﬁ states of EymrXdithetes. bl i ndness. Mst

persons with Type 1 di abetes and nany of those with

Type 2 di abetes devel op sone sort of background
Diébﬁws- prebitusf of dbthy G)pes 8 iansdpiatedywith b HEMBECoL BfeSBreatening and/or

0-vascyl arization may |ead to adhesions (synechi ae

hapCHRPEIE JToRSes ohERTRS R tofular And difiee glemsrulascleigsis,avhich may lead

tolcRRHicEnal Ghifufe. SRARALALY l%hiéﬁ)c%et rﬁ%g&éd}eﬁg@?f@lﬁne&ﬁg Also the

cataracts are more comnbn
eyps mdjr beefiicted With didestie reinopathy béing edeaofaind Isadisg dagses fdrdrreversible

R N s M ECTRV T

soﬂiewéi'taif fbhﬂégrdlmﬂ%noﬂ:’ﬁbﬁiwﬁw feﬁn&iﬂa&gelnes‘évéfﬁ lhskd, li'xé@-vasculanzamn
al so exhibit earl and

1
lt@éff ggon%gnﬁ?m@s 8%‘2:‘13@4 Bisiand cqmmea pross a@,cblaens; geentually leading
to%%ﬂdh&aélélﬁeﬁla%ﬂ{ Bii Agstoh&'faeécﬂ S6QhdiE chﬁﬁlgfx in dlabehcs This

di sease, cer ebrovascu ar | sease, and rena
preglifeqtiorh Eorrdevelopmentorf etansts st felt datrhsulitefrorg hypgaglgwemmneadmg to

scp et Ao FELBIE s it Bl PR trbRulinienes g

wor se t hrough the devel opmsnt of diabetic neuropathy,

| eadi n ropgnsit I njur Micor mycosis_is
Pesigena 8BRS s Tome Tior g ¢ HoeFahitp eadly and acceleated

A BADRNr&NC I THE ﬂbﬁb&hﬁ% U&h ﬁJaHéns Jihﬁnss h{eeatﬁ%rosclerouc heart disease,
|nvolvenent is typical nasophar yngeal region
@hm‘vtaﬁ@ﬂarrﬁlwq, cwd mﬁmd with theviobstosmidn ¢ausss of death bemg ,
n l.. .and.brain ..The
OSBRI ki PR, pBA s PRRIE, Bt datotes
mgHitesr add is machalvmm thivpgh akd deedopuichy of diabbtic ad@ldrathy, leading to

adnm ni strati.on nedi capents. Peo
p@p%&r aP’Ié“IPJ'S EMP?‘W’%’W’&I iS, ansthge S‘léﬁagnfon&kc?t%u i pindividuals

expR}iedidgQisheten imeblitis/ fH‘Lé'lblte JTSakI Vgt i §pichlly the nasoPhaI%ngeal region,
adm ni stration. é 2 di abetic ‘gatl ent s’ usual ave
bytdheiestionean spread oy inyphen sofifissyes pndibrtietof méaqeyorblécskum@nd brain.

oral anti-diabetics, such as sul phonyl ureas,

T8 18, RO AR At i i

m ni's
and/ore ndmisiteticn ofl mididamsaty.cPeoptd aétheTHwec i sdisetes are usually totally

dep nH' It %%tms%?m'Mjgcgions for survival, requiring daily administration. Type 2 diabetic

patients usually have to observe a strict diet and may additionally receive oral anti-diabetics,
such as sulphonyl ureas, alpha-glucosidase inhibitors and biguanides, or even insulin

injections, the administration of which is often associated with severe side effects and
complications.

The majority of people suffer from Type 2 diabetes, which accounts for around 90% of all

diabetes cases world-wide. On the molecular level Type 2 diabetes is characterized by a defect
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The majority of people suffer from Type 2 diabetes,
whi ch accounts for around 90% of all diabetes cases
wor |l d-wi de. On the nolecular |level Type 2 diabetes is
characterized by a defect 3 of both insulin secretion
and action. The defect of insulin secretion rel ates
nostly to the first phase of3 the post-prandi al
insulin release from pancreas, wherein in diabetic
atients the already forned |nsul inis stored within
oftbegh insulineteprstiohand astiom dthelsiefacedftiasdid sbarttivnaklatey Im‘i:tstlptm the first

_ t he .T i abetic patients pr
oiBE B8 e, R brainl My Bifess SR Proseal, pheeein g REabRtk baomss the
alevadie forined &pEn W §tbred i witHid thed JdélIéS ButC@BSEAR e 13lehRA iAS circulation.
pr esent in heal t hﬁ@geopl e, pe 2 diabetics require a
Ingdeednae clist petiRta preRent o rptisianen to faecachien of the insulin

sulel %t% oﬁﬁf‘% E@J el With 'sﬁlmgk e% kAR S0 | e§eﬂp iéeaﬂhy people,

resi st ance, I's, a re sensitivi t
Type%hdstwn‘reqm alingt;cr bamc’eﬁtmhanbfmm]infin phaswd.i n, which
goes along with a perturbed 10 lipid (blood fats)
net abol i sm obesity, and high bl ood pressure. This

Asbttist 9pe of attbRAAARA EluBSseAGaloBER it thshifn k&ﬁ’&{ﬁc@%ha% is, a reduced

syndrorre goi ng by a variety of nanes, includ I g
Seni %lssveﬁé)f thodady {p theadtion of insylin, whish pesialong with a perturbed

LR IhiSb e Qi
PETHEOARET r G betilS ad Rblddg pRSE 5l of pogmatite
hasgome do b@hmwma@ ammckomasgoniga:y@srahw sEnaneds) ilgludiBg Syndrome X, the
insu t [6aS, The devel opnent of Type 2,
DS?’(ﬁ égﬁtl (i H‘“sd’gﬂg‘? S(XP%B@FeS occurs when the
pancreas fails to sustai n this increased insulin

ecretjon. The inpartance of the Insulin Resistance

A dRSYHiR resistangR R ’5&%094613%‘1111 &@%?GW&Y,&QXWS ﬂmrb@dy attempts to overcome
th?:i fé‘éﬂst‘a%’et BPQkiefinS Wl Ihar 3 cfegs.s 9@@&&%‘? 3f Type 2, or

he syndrone is ~typical erize by var
n@legxselefs d@ﬁen@ﬁrmc@sbtﬂsno‘mhsr 'ﬂhme theafmnoemsatails ol sastiar this increased

Glgé g%crr)éxr bady 1%1% “ dg olf wa.gggeﬁlagﬂ g (?I?l%c? 1opethaps more

aéomratc{lﬁr 'dl'l‘lﬂCPldn-&Maslﬁmhc PS#nHﬁimd\,g lies feab cofseB@InSY) The syndrome is
suf g’lt n resistance will have el evat ed

Yargne feereasof Blugess intelergnes, Phnsgmglaholegierel and/or
th §déhﬂé1 lek8ls klﬁ%:f Blo6@ PRk, AHY LPRer BWE&%%E léﬁtlh&egtaﬂ@nt xixsk factors

glucose is taken up Dby the ce erts
fenpardiactisegse5 percent of the adult popul ation may be
resistant to insulin to sonme degree. Due to the

i ncreasi ng nunber of affected people worl d-w de and

Follewinp amgiah @ dersbe stffdrimgafisulih eesistance will have elevated glucose circulating

in the blood, signalling yet more insulin to be released from the pancreas until the glucose is

taken up by the cells. Experts suggest that 11 to 25 percent of the adult population may be
resistant to insulin to some degree.

Due to the increasing number of affected people world-wide and the changing lifestyle of the
society there exists a need in the art to provide additional means useful in preventing, treating
and/or improving conditions associated with Type 2 diabetes mellitus and/or insulin
resistance. Moreover, such a means should be essentially free from disadvantageous side-

effects well known from many oral anti-diabetics, and should be easy to take up.
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society there exists a need in the art to provide

addi tional neans useful in preventing, treating 30

and/ or inproving conditions associated with Type 2

di abetes nellitus and/or insulin resistance. Moreover,

such a nmeans shoul d be essentially free from

di sadvant ageous side- effects well known from nmany

oral anti-diabetics, and shgyld be easy to take up. 4

It is known that supplenentation of food with dietary

fibres may be hel pful in preventing or treating a

| arge variety of gastro-intestinal disorders, such as

consti pation, intestinal toxem a, cholethiasis, colon
It 1sdammr1:hat anpplmmmauoa of db@l with ity fiBRS infaly b6 wpﬁm{d ﬁbf@%&ng or

abol is 5 interfering with chol estero

treaf] I%?a&‘? Yﬂ’i‘etyc?faﬁﬁaﬁr%@tqs%% (SHsSEdsrsh Spohyg senstipation, intpstisel toxemia,
f
in S L SHOLRE SR iy WG BESIA S ffoton b

on o
intetforiag ivethe clivdesterel saboaiptivom dehanging tHpeplorinTiipase rechfitys O ity acid

gy S $e B gP S reehaah ek R b Supplatentation of

fooll iHav€ BednNasdsbiatetl vith AR® F8rmatiBe 98 B Afain ?%{g't A& CﬁS@FAs acetate,
often the major product and is known to rea

W”Bﬁ@@?@é@bﬂvﬁﬁﬁéwﬂwo@¥¢%ﬁfbwﬁﬁkﬁﬁhmmumumnofﬁhas1@@@m@n.Anumg
% f t h
theSOPAL RBLtaB GELRLGNE A _]({?1 3)95&1%1: % nlg Fl)(é&?n ¢ arFa §05l?eg by the

=

energy expenditure in
colﬁmy e TR TS andnabwbqen tsbom thay hceﬁmaocmmlpﬁlﬁﬁ &6 10%f clieVisaghl energy

dl!:ﬁgﬁn %ﬂtﬂs t hes?%e{??é Ibtc hq%p%ageléiL%degqegl-CoA and later

mvy)lveﬂdn fige Ifﬁtyowiﬂ bﬁﬂieﬁs feinthe Wudl¥ing iof Gﬂlﬁi&ﬁﬂ%emﬂr&es or may enter
&§r|3|n t he Bresent I nventors have now found
ndgja sickling kefong b 4‘%%311451‘3%"1@Pgmqueant effects in
| nmproving insulin sensitivity, and in particular, in
re-establishing normal insulin sensitivity and thus a
Supsisingly, $iesprespnt inventatsdiave mowTvend s ecetogemniv dibtds drave significant -

ot S 36O B By >R BrERER OF rrppsigng oral sl
sennnlﬁmiytandﬂmkaamﬁﬂabws&nﬂhméﬁb&i%ﬂil cal conposition for

treating, preventing and/or inproving netabolic
dysfunctiions and conditions associated with Type 2

THY et SnveRtidnl thbrfoRs pfd%ﬁ!é& ke ﬁs%séisét 0 gosm-gﬂ oLa‘If)h

"dietary fibre" is generally unders aﬁmg&nc
ﬁ‘ﬁ%fcgtﬂéﬁ' Ewpwmyscef@cmnm and/ey apliachaccativab t:ormmsmon for treating,

pril @i Ghbvs S 3SRioh D LAt
oS5 8 oL, SOLKITR SR S AR Gl with Tope 2
d@hﬁﬁamﬁﬁusanmmhemaﬂmﬁﬁlntestlne In the large

intestine, these fibres are

The term “dietary fibre” is generally understood to designate non-starch polysaccharides

which cannot be digested by human enzymes and which pass intact through the stomach and
small intestine arriving unchanged at the large intestine. In the large intestine, these fibres are
fermented by the intestinal bacteria to produce gases, short chain fatty acids and esters of such
acids, principally acetates, propionates and butyrates. The term " acetogenic fibre" is used
herein to designate those dietary fibres which, upon fermentation in the large intestine produce
predominantly acetic acid and acetates. Dietary fibres are generally classified in this way in
the literature, however, they may be fermented in vitro by batch techniques devised to

simulate the conditions devised in the large intestine and the relative amounts of acetate,
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fermented by the intestinal bacteria to produce gases,
short chain fatty acids and esters of such acids,
principally acetates, propionates and butyrates. The
term" acetogenic fibre" is used herein to designate
those dietary fibres which, upon fernmentation in the

| arge intestine produce 30 predom nantly acetic acid
and acetates. Dietary fibres_are generally classified
inthis way in the Iiteratu?e, however, they may be
fermented in vitro by batch techni ques devised to

orSPHlern8 e B0 o oA WEES Pt ddChy' s Sbi4AE 3 allfgenic
fibibelinyty Bt eonsiderddetorieas fibie dvhidl) evheidargidhted] gayducéy & least 60% acetic

techni que, an acetogenic, fibre may be consjdered to
acidfacetates. p g aﬁﬁrneﬂ,ve wranirg iy the gmernt qfrasefate sodueed wawhich case an

aci@cﬁ%é’nﬁcﬁ&je Gnay%d Hn806kd4Ede a%&@%ﬁ:ﬁn%.nvﬁrﬂ&ﬂ% bfodbids at least

anount of acetate produced in which case

abate®0fgenelc of iabstate pay 166 mpoolsfildes #d24-chobs ia i iviyre conditions with
whi ¢h, en_fer

nt ed, oduces_ atf | east 5 about 6Q0 )
B %eﬁéwTﬁ%PF i‘fﬁbqrﬂﬁcso?“ﬂfl%faé@loﬁ?a PoSHnS|5Y¢f & fiffus pectin,
ap?%cx?fl £, Cand QAL F%gg; chfémxaﬁu,%béaa%ﬂé,%-ﬁb@maﬁaa% and

§ fibres inc tul ose, "pectins such as citrus ]
mipaies of, thesgpiires way: aisp be awerl, don exomplssi04 appleypeptinrvefh 80% acacia

. I QU . . .
e AR, S B PtscO ) biep e 3SR B0 o A i I Foosiy i
acapqiseolptiadsiare prefelre®0% acacia gum Sol ubl e or
| ow-vi scous fibres, that is, non-gel formng fibres
having a | ow viscosity in 10 aqueous sol utions are
TR SdeRigEif6l fibdRap 66 iREPHOtated inBS pidBt BSinpd3Rivh BP bR kRGutdHE from
t he Bresent conposition in an _anmount of from about

algpup0.2 ¢ b Yolyiyeighti rypferablyrfeme P Ao Y0 Yartywedehs, mere pfaatly 0.7 to 30
oMNE : > o/t % ' t :
8 0L, B0 LR a0, T bl R 88y i,
basod un. thgdothlywaeight gfithe corbbosiamed on the total wei ght of

the conposition. Wthout wi shing to be bound to any
theory it is presently assumed that an increased

i NvisBing tebetouhe td dhyh«ofit aiflesbtfHdfisned the Sl{nkieAgd amount of

froman adm nistration of a conposjtion according to .
agqtate i bleehand tissesstireviltingdinm an P@mrté‘a@ma)f laj qoBIPQsifien according to
' . i i.Ofk: | 2
e e SENGE LS 0 0y 6 5 Bl bt Bl u
acids Hometibgessiin thanblpdr Thisnenld refultfin egeduationyin the prgunt of free fatty

. ot . Ui which ir d
BRSNSl 8 9 R MBS Dl b ey il i
§mﬁ¢ﬁ®ehﬂMBMEkwdﬁmﬁ&mﬁnhbﬂmbbhmmﬁerSonS.

Compositions according to the invention will also be of high interest for large parts of the
population, which are not suffering from insulin resistance or Type 2 diabetes mellitus at
present, but belong to a target group at risk to develop any of said disorders, either due to a
high risk diet or genetic predisposition. Moreover, an increase in insulin sensitivity is also
highly interesting for other groups of persons, such as patients recovering from diseases or
trauma leading to muscle depletion; exercising persons or elderly persons, since insulin is an

anabolic hormone necessary for muscle mass maintenance and growth.
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Conmpositions according to the invention will also be
of high interest for large parts of the 25
popul ati on, which are not suffering frominsulin

resi stance or Type 2 diabetes nellitus at present,
but belong to a target group at risk to devel op any of
sai d disorders, either due to®a high risk diet or
genetic predisposition. Mdrreover, an increase in

nsulin.sensitivity.is also_ highly jnteresting fo
The REPPOSHSE 58 d‘aﬁmb@ dhpye may of gowse alsg bopsed f?refésv@fmff%@mre of a so
cdlle@ MrdtieiR £33 padduct draiBmRadicAokdpodliat! € depl etion,
exerci sing persons or elderly persons, since insulin

is an 30 anabolic hornone necessary for nuscle nmass

| : co i tign.as ..
RN X
immindf thattthe ecetfgenic Sibresdaié &obd dipastdddn de dolsag tHeradtuGit isGfreferable

a, pharmaceytical c osition. During the first
T B b SR D e e | B beforech epis or vl 4 hours

AfRY § B QBmirR@tibRSofttRe B&ﬁposit%g! e Wbl DPinclelRd insulin sensitivity,
acetogenic fibres have to be digested in t ﬁe col on;
andy By dplosesond phape thsraemmpositive may ha tconsueed eitherdogeihen with a meal, in

e ur.s, before a neal or
oS RN e o P a8 Sty B Greor g b R gl s a5 wp
tebatPaxs hduir oot preferablysey 1oel (euninuits befsest dfiesstlch A meal. The composition
sens%§FV|t ,,.and in tQat second phase the conposition
U P ERR B AL A ERPIRBGE IR t h & moal , i
particul ar a neal containing carbohydrates, or shortly

before or after such a neal, such as up 10 to half an
Pagigularly gogst eepwlisapaybe apbieved whemproviding b ddasi &1 grof afetegenic fibers

sebeb Sy B GRROR bien 0Dl 14 B RBBEARHRLE s s oy

We];@lul mest rpaefc_arhhi¥ @gﬂﬂeew 64 W(Em g Emf g&dt@ﬁeﬁfg fitlers| pea &g bOdyl whight, even
of acet agenic ers . i ght., nore,

e PEFRAY Vi ok SR st BB by edey ey e Fnpdstee or atera
sp@darl gnebl) y partidulan@isghliard FRSE coB{pﬁfsiﬁ% 3RbohyRRte4CR Btaldadd feal is any -
0.8 g of acetogenic fibers per kg Odil wei ght, even
"H"@i @’%ﬁrﬁ”@@ébﬁ% 150 kcal, mgre preduraiieatileast 3390dical. per kg body
wei ght, e.g. during, before or after a standard neal,

in particular a standard nmeal conprising
Thar btitionahteemposition anctadidg neathei present invertidn o pypeferablp genterally

Loel. [ e ef er ab at .| east 250 kc
Db, 80 of it S0 Bl S dosPinny en - ink boverage.
Tieasapbsiiiow et beadirectly porgirasdbd adnerddewith Yatious foodstuffs, in particular
adm ni strable, such as in formaof a powder, a liquid
r&%fﬁé@ﬂ‘?"r Shacks gpeh, ag biquits gt §pmsn Aaipe prordagie or drisks, or used for the

1RORRADh bF orGiRg} eﬁ@ra@hﬁtﬁﬁ&ﬂal’pc&ﬁ}?béi;ﬂi@ﬁ% PfuRflfidexed with .

various foodstuffs, in parti

A composition according to the present invention may of course comprise other conventional
ingredients, such as proteins, digestible carbohydrates, lipids, vitamins and minerals, other
fibres both soluble and insoluble, food additives etc..

In particular, vitamins and minerals may be present in an amount of between 30 % and 150 %
of US RDA (US recommended (daily) dietary allowance) per daily dosage. Additionally, one

or more food grade emulsifiers may be included in the nutritional composition, if desired,
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ready-to-use snacks such as biscuits or bars, dairy

products or drinks, or used for the preparation of an

oral or enteral nutritional conposition or a fruit

juice. 25 A conposition according to the present

“i'nvention may of course conprise other conventiona

i ngredi ents, such as proteing, di gesti bl e

carbohydrates, lipids, vitanmins and m nerals, other

fibres both soluble and insoluble, food additives
suéh Cas: did@tyl Naict 4Gd eBlers ¥f btbNEnd a%weeﬁ&rs,a lRithBY akte mono- or
present i'n an amount of between 30 %and 150 % of US
digiprer{desor @ suxtmreribiegof, Sanilarly, guitsblgrfoodagcontatie syltspmd/or stabilizers
dailg doga =Y Addi tionally, one or nore food grade
map e b ENEd oy "be included in the nutritiona

conposition, if desired, 7 such as diacetyl tartaric

acid esters_ of nmpno- and diglycerides, lecithin, ~and,
Iipgweteingpurceiisgpsledad; E@ge?@aﬁ&%ﬁ%ﬁsm; prefeiE ok to 40 ¥ by weight, more
péf&%dlf‘éﬂoﬁt 251 $99] § heRhr FARERIARLRIoR.2IShRa SHoREn sources include
stabilizers may al'so be included. 5 If a protelin
whepproteins sudhras lsweké dvhey . tpep prtainsaintl yoycoteinsses pref erabl y

21 to 40 % by weight, nore preferably about 25 to 35

% by wei ght of the conposition. Suitable protein
5 8 UIpi® SourfC isudrludediely ppeforablyNcdonfnicds stHus\5eEeto MOEX, ofptha energy
proteins and soy proteins. If a lipid sourge is
(menstugd xcalqries) pridhe pask of FISEEY °h B FemBOsTtioR:s By Terpbly, about 10
% E)eab%ﬁtef(g% of 1k é&?@\qﬂﬁ? GuitaBledR RrhiGRk R b Be BRA! Fegilable fat is
the total energy of the conposition; preferably, about .
pariculedly enitablesfor 2Rargple oy pid rale oiycocenn) oily safBwves oflasunglower oil,
fat .m xture e a1, Ve t_J.S: .
ol i el i TS B iV REAPE st e i s spay o bo added i
degednut oil, safflower oil, sunflower oil, corn oil

canola oil, lecithin and the like. Animal fat such as

mlk fat may also be added if desired. 15 If a
I£ A" DRBOA Bl CsodRid! BeinkISddd) Gl BReGably oRpReS 8R! than 10% by weight,
conprises | ess than 1Q966y wei ght’, preferably |ess
rréfenablgodebsy thoai g%t by nweightp medre rragfeipbly eless dhpan l%oo/avb yweight. of the .
o5 ﬁg{im. q;or tsg&ﬁe 7 l&?g&gs EJCEQJQ'e.§%ad§-9&ﬁsea9&)e%ag&t 'c&ﬂ?ositions are
SUCH a9 e.g. reaﬁ%- 0- Use beverages; conpositrons are
Adtwaspcagevhich whkiestentally feseseumt, ioalcbyprisedessfthanm% by weight of, mono-

: 0 ,

s%gcrlr:gxric!less.e ]} gnggostapcggri es/0 apél pr\é/seelng réiucgsfe’gaﬁlg{(])(s)e and tagatose each preferably
account for less than 40 % by weight, more preferably less than 10 % by weight, even more
preferably less than 1 % by weight of the mono-saccharides. In other applications such as

ready-to-use snacks, however, inclusion of a carbohydrate source may be advantageous,
preferably in an amount to provide 1 to 70 %, more preferably 25 % to 45 % of the energy on

basis of the total energy of the composition.

Non-caloric sweeteners, flavourings and food-acceptable colourings may also be included.

A particularly advantageous embodiment comprises a liquid composition such as a ready-to-
use beverage based on fruit juice, vegetable juice, water, isotonic drinks, carbonated flavoured
drinks, soft drinks, teas, coffees, dairy products, meat and/or vegetable soups or mixtures

thereof, which may be supplemented with minerals, vitamins and/or carbonic acid, if desired.
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20 saccharides. If nonosaccharides are present,

gl ucose gal act ose and tagatose each preferably

account for |less than 40 % by wei ght, nore preferably

| ess than 10 % by wei ght, even nore preferably |ess

than I % by wei ght of the nono-saccharides. In other

appl i cations such as ready-t8-use snacks, however,

i nclusi on of a carbohydrate source nmay be

advant ageous, referably in an amount to provide 1 to
Beperaggs pompripng flatitior yvepstablet inices mrodfle tadditionadlygtheomdvantage of

. I §40f:1the t er of the conposit..on.

coﬁ@ﬁg@ l%}tlg%mtssmrg%%%%% s,%pf F‘g%‘o u?qz?qags a provide” ‘an - advantageous
cohpiethentatiop bAbhetritionad usthp@itionRYcodif® tdX8e prRSdntH9ehtioA In particular,
. particul arly advantageous enbodi nent conprises a ] .
Juice §Per 8% Pt Pﬂﬁe’sB’é‘HaPQ?’ ZnsEE>- fegnong dimes andneg.epasgien fiuit,
o Bl PRy B RRb ol oty ch BBy Sorm he
basisder, 2 reasfyfloasse bevsfagg. products, meat and/ or veget abl e

soups or mxtures thereof, which may be suppl enent ed

with mnerals, vitamns and/or carbonic acid, if
Adgysid @thpoitioBeise lca@ptseCRIM 1 56 99 % byl iwkight, pHI@stIA ot 21 to 80 %

uices provide additionally the advantage of . .
b wright wostpreferalby fFam 61 4o,Ly %1 by weighiyafiqng aE faebeforermentioned juices,
bd%ﬁgésg Srafel oﬂﬁﬁﬁﬁfe@gﬁ&é{ﬁ‘, arfd! 9%'%0'[&%8éht,agre¥erably from 20 to

nutritional conposition according to the presen
79 ¥vienveight, mopt preferablyufrem 25 tp 3P Ge by sweight,axf acmoarpgsition according to

. DI . e Ry n, .L1Mme, mango,
@RS RGP B iU ARTo b Wgnd TR0 PRBR T 1 e s,
grape, tomato, carrot or conbinations thereof may form

the basjs for a ready-to-use beverage. A liquid

ATERIFEST R0 T RN EBAIFTEmEr fofhe Torowst wentiagy delgiegnt to 150 keal,

fefRdvty 2Dto/100 183, 2dort Bredatly 3PYo Y@ ke ber 1505 3P

pfrom 61 to 75 % by rmgfgh?,yof %ny of E){n‘he oPieh & P bhmple, a

beyerage acoompandnee sipndasd Breal may & \neovidserer dosge (i.coper standard meal)
14Xt : 9 % Lgh .

0T EHE0 T pRFITPs 15 0% bOinls Bl ot YAl L9 1 39, goctomenic

fibergrev@bmpre B&efbly20wsicetopeniafibess. conposi ti on accor di ng

to the present invention, on basis of the total

wei ght of the fluid preparation. Advantageously, a

O @v@Ee) 66nsame mbhyMkotpRegalsulli £5&Utagh BY BIMihO R cSBMdsHBh Sccbrding t

to 150 kcal, 15 preferably 21 toglg% kca?,c%ég eoor g.o

theressrtigygation (¢ aseording|to gisiructigos ep tte Harlggp)awithira beverage of their

cBsédpl e, a Dbeverage acconpanying a standard neal nmay

e.g. provide per dosage (i.e. per standard neal) 0.1

to 100 g, preferably 5 to 40 g acetogenic fibers, nore

Aﬁ{egfaﬁ\r/eﬁgl & fo%g p‘i’(?dugp mgy B %Er?(%gg iw%fh a composition according to the present

invention. For example, a fermented milk, a yoghurt, a fresh cheese, a renneted milk, a

confectionery bar, breakfast cereal flakes or bars, a drink, milk powder, soy-based product,

non-milk fermented product or a nutritional supplement for clinical nutrition. Then, the
amount of the composition added is preferably, at least 0.5 % by weight, more preferably 11
to 40 % by weight, on basis of the total weight of the food product.

Food products or beverages as detailed above, provide the advantage that they may be

consumed shortly before, during, or shortly after a meal by a person, in particular from a
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fibers, even nore preferably 20 g acetogenic fibers.
20 O course, consuners may al so prepare such a
beverage by m xing a conposition according to the
present invention (e.g. according to instructions on
the package) with a beverage of their choice.
Alternatively, a food product may be enriched with a
conmposition according to the9present 25 invention.
For exanple, a fernmented mlk, a yoghurt, a fresh
cheese, a renneted mlk, a confectionery bar,
petsoresudfesding fooy dape 2| dadbetss,oandipmrmit aa edsyi solutioni fork inpduwdsemsitivity.
. SOYy- base roduct. non-m | k ferment ed odu or a .
T e RERaa Shrtas 4 i Grestre VR ot b gl e Renificanty
incfré%ﬁn% ﬁig@gmty of lifeltf 1e@@OSistof &R pepeachnl S preferably, at

| eas % by weight, nore preferably 11 to 40 % by
wei ght, ‘on basis of the total weight of the food

R 2000, B S K DR 4958 bin o
enteeub uthitidna fomindly, ibhehmicalar fbtrpatights suffesih® frolymadcieedepietion or for

neal b‘% alper.son, in particular froma 9 person
SURROFYNG UGl IYMERARSE 2 di abetes, and pernit an easy

solution for insulin sensitivity. Thus, conpositions

according to the present invention may be hel pful in
All befprerthendioned proflunty ecgeiding to e presehi inyengipn ptolve{e dhe adyepfage that

] 8495, S AL e 0 ARl o e Al B
ofpwetidaoshinotitivhalarompendnts, alhichyireviet it@baesséntinlipfres ofi undesired side-
ey Mgt er, PP oS ¢ s Bressoh AR atiE esoopfifly fice of
uﬂi&fa%eta@te@iddqa@%eﬁe%ﬂm@t, S.gakaptdlisiged. 0 t he present

e

i nvention provide t advantage that 10 they may be
expected to be highly accepted by the consuners as
thefida R ; g dysfunc
Th e o o0 DIMIGRE £ el Bittlcinale iR MDMBotic dysfncions endlo
ifhpredng tonditides assedated deh Tepd 2 dinbetesivbel oy eripsulin resistance (including

composi,tions according.to the present inyeption are .
SERERRG PRy CPEERS Oififerind S BIROSE arothi 3P g ion according
id 86 Plesdnt dhverltiog, dai |y consumed. 15 The invention. al so

provides a nethod for treating or preventing netabolic

dysfunctions and/or inproving conditions associated
wth Type 2 djabetes nellitus or insulin resistance
The fllowing ryamples are given by way of illustration only and should not be construed as

limiting the subject-matter of the present application.

h

Example 1

Eight obese and insulin resistant sﬁbjects received a primed constant intravenous infusion of
[1-"Clacetate at the rate of 0.50 pmol kg™ min™ and of [1,1,2,3,3-*Hs]glycerol at the rate of
0.11 pmol kg™ .min™ for 9 hours. After 3 hours of tracer infusion, patients ingested 30 g of

pure lactulose, or saline solution. Arterialized blood samples were collected regularly.

Before saline or lactulose intake, plasma acetate turnover was similar; 11.4 + 2.4 pmol.kg

! min™ with saline vs 10.7 + 1.4 ymolkg™.min? with lactulose. Likewise, plasma glycerol
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Syndrome X) which conprises adm nistering an effective

anount of a conposition according to the

present-invention. 20 The foll ow ng exanples are given

by way of illustration only and shoul d not be

construed as |imting the subject-matter of the

present application. Exanplel@ 25 Ei ght obese and

insulin resistant subjects received a primed constant

i ntravenous infusion of , [1 13Clacetate at the rate of
tuoww Vﬁﬂ%@r %94 npglike T-mip dwafh SFIPBI’S 4.83: b9 Hgohky cwirp] wigh lactulose.

0 n QULS r
our € O%etéoggg}m%ﬁoﬁéyeg “bé)g]tl en S L|£ngléﬂ;ta§gf %701'Asf 94% nmol/L

re@ébﬁdﬁ@ldﬁhﬁ%ﬁme@[ céiBbritRdofOWeLE 603 .+ ﬁr 9 ?ﬁioﬁ't'aﬁ@ 61 bhom8lumol/L
riples were collected regularly. 30 Betore saline or
Rl Ay | oseentration avere) plga rfab &%ﬁréa@talpﬁmvmesms aeqtaie (tepover rate

bel)glflé 315%1 h\%‘g?r tl?ac'f 2 oé&n%hf&%{éil\',‘inngempﬁ]eg t§,310]3 ﬂ 2.2 pmol kg

! ginycep ok (ﬂ.ﬁDOIbﬂmﬂn Gylxie. V@l&ca’iQISturﬁbv@r &B&leaﬂé@ with 1Actdlose ingestion
with saline vs 4.8 1.9 np ' 1 with | actul ose.

copetdeo selinea?-8 Tohech? 43 btngl%ae rn@ném <0 0531A sgglﬁganﬁ porrelation
Wg%%gé(ﬁﬁe erl gl (%\I;\(}ei%.l(elé écﬁ:%g &‘%&f’%é‘ %%%%gis% = &gﬁl #L g 02). Acetate

cdiiobrttation fidcrEeEéd GO NE Bfakindtinh QN 40@ (EnoMLS theh td%bx}e@sed%t ®keline. FFA
| act ul ose_ingestion, acetate turnover rate 5 becane
cancegpiratippsdecrepsedsighticantiyo 4 20 minpthgrepfterjinpreased sowly.
conpared to 10.3 2.2 gnol . kg" '".mnt (P <
0.0001)with saline. dycerol turnover decreased wth
These K@hb%@omésillgeeﬁpn afdagpdosscand thessdorciated ir@ise i adetats production

D 3 A ,sSi | nifica
el gt SRR s i Ribasatliss o B oSirie m BRRe
turnover post ingestion (r = - 0.78, P < 0.02).
Acetate concentration increased to a maxi mum ~ 400

Ple2 hen decreased to baseline. FFA 10
concentrations decreased significantly to 120 mn
thereafter increased slowy. These results show t hat
Twegesebesn (badyl messuindere befmgen 28 asBDi mbdsubmweas aedrpited for &
I t n

B AE FIGE Uikt Sl Y Clilied R R4 LBNTNT A0 canied out
afl BokpitatH el 2Dibuge Naytes) iarame b"Dhb/smms araciﬁsm:heﬂem&ﬁt B have not

ng 35) e s ects, are, recr d for a rand
deyteyed L Rlowe o it g freided it sy, s o the firt
FEPSReAVE twide Fallp 15Gnb6f &R hiledts SdMition of acetogenic fibres (20% apple
pectin, 80% acacia gum) at a concentration of 100mg/ml (corresponding to a consumption of

30g of the fibre mixture per day). The solution is aromatised, sweetened and coloured.
Subjects in the second group receive the same amount of aromatised, sweetened and coloured
water. The solutions are administered between 8.30 and 10.30 in the morming and between 4

to 6 in the afternoon. The trial continues for 5 weeks.

The primary objective of the trial is to investigate the effect of a high intake of acetogenic
fibres for five weeks on insulin sensitivity and the secondary objective is to monitor changes

in insulinemia, glycemia, lipid parameters such as free fatty acids and glycerol plasma levels,
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at Hospital Hotel Dieu, Nantes, France. The subjects
are insulin resistant but have not 20 devel oped ful

bl own di abetes. The subjects are divided into two
groups. Subjects in the first group receive tw ce
daily 150m of an aqueous sol ution of acetogenic
fibres (20% apple pectin, Sq%bacacia gum at a
concentration of 100ng/m (corresponding to a
consunption of 30g of the fibre m xture per day). The

BALHEHD ghésﬁhﬁfpﬁﬂ?,aﬁfa%ffgyceﬁ\ﬂ@s‘? bRR&H], aRehtE MPsh&HAe kinetics, leptin and
S n the second group receive the sane anount

ubj ects |
adipomactimand weight. sweet ened and col oured 25 water. The
solutions are adm ni stered' between 8.30 and 10.30 in
the norning and between 4 to 6 in the afternoon. The
Befdré btagiap thottials the Giisufin ¥eskivity il fabjetl iyassdsfedahd ¥ 8lood sample is
the trial is to _investigate the effect_ of hi%h . .
takep Apanepsurgment of fisp Ettyprigs.dasuin, glugogs gms@pﬁ agsiAle, fdagyiglycerides,

pﬁﬁ%ﬁbf&%ﬂé,%&ta?%ﬂol@ﬁ&i)ﬁ%ﬁﬂdﬁﬁyﬁ,ﬁﬂj EblektéR],] Blod® i10MRIah creatinine,
chang 30 ininsulinema, glycema, lipid paranetérs
AT, ASAT rlepginf santl taglipauéctis. alhen dley st glouprersive theesoiitiop containing

1 chol.gst er g hospholipids, triacylaglycerides, . ..
oGO K e AR e R i ey 6 Bl R guton for five
vk ODRGhE Mstldy ofathe five Woel périods bidkibjeds tuktRrdord Rihetict $tédy and a
insulin sensitivity of all subjects is assessed and a_, . .
yBlyemis Rprprrimsilinemic-¢lap oy determping  fhangss t noPigchepistyang insulin

ity i!fl?éx‘ Laip_griocgc;fléﬁpv%@eks,%é/ 280 sen@GREAIFE subjects is a%ajn assessed
glycerid ,

triacyl es, phospholipids, total choléstero
udiDig BOMA 8id théteiginet meahmensepwih itherfirsh sionp reeaiving therplacebo and the

ALAT, AS | eptin. d i'pengctin. .Then the fitrs
vt e pE M dsBio Bl s L R RRER bt B 50 i e st dy of the
ﬁxlrebwef)c ia@irold]‘ Blv @M?ﬁ(ﬁr;@rgé 4 hﬁeﬁ@ stodyd agt @wlnglymgfc-u@e?ihﬁﬂinemic-
placepqg SO uti on or lve e . the | ast ay oOf,

Hlpepf $%e°weaé?<a%é9@ﬂ et appﬂ@ﬁﬁy%@{%l%vag\!wtaeweﬁ peod.
study and a 10 eugl ycem c-hyperinsulinemc-clanp to

determ ne changes in biochem stry and insulin ) .

basnéral it istfgundAhat e insubiasersitivey ofihg gvewpkeeceiving thersolyfipmcontaining
SENSEAS | sUbLect S | . 5 .

FERRELL Yot iRl Bl bt B AR PSS bl Bt s sty

scddsedectaagpstdnd tint albssb effedtsl tenfiao pswizOftd sgmeutjnd hfter the treatment has

acetogenic fibres for a finther period of five weeks.

535%%he | ast day of the five week period, all subjects

undergo a kinetic study and a

egsi;alpycem c- hyperi nsuli nem c- 15 cl anp. Subjects are

Hobpuald dber wndepstood thadryseipusishengesrgnd gedifications do diexaressptly preferred

WRGKIREE ‘agscri*vélit 1%‘?&1? WAl bk ta?ﬁéenft By dsd %d;ﬁegtoip @hd 48 WublD changes and

sensitivity o e groups- teceiving t ution
oodifishiionsgean be made without departing from the spirit and scope of the present

invention and without diminishing its attendant advantages. It is therefore intended that such

changes and modifications will be covered by the appended claims.



acetogenic fibres increases during the period of
treatnent also the plasma level of free fatty acids
decreases and that these effects tend to persist for
some tinme after the treatnent has 20 ceased. It
shoul d be understood that various changes and

nodi fications to the presently preferred enbodinents
descri bed herein will be apparent to those skilled in
the art. Such changes angigygedi fications can be nmade
wi t hout departing fromthe spirit and scope of the
present 25 invention and without dinmnishing its

. at t Upslofita Wﬁ%’é‘?ﬁ%?”o . fﬁ;e ig&_t‘gndéd t hat

such _.changes and mo , TCHG dreparatipn of @
appEWHEANA Fk ke Plamiaciuioalsobesitin fof rEABROSLY il sng/or
Conﬁﬁ#ﬁmgﬁ&&%%ﬁ% fibres tor the preparation fma 4
nutrition and/ of &"phar,rraceuti cal conposition for

treating, preventing and/or inproving Insulin

r esi ce. 2. The use according to claim1, wheréin
"t heigécgg"oaé’gﬁ%@grt?kﬂ”émik Wharsin,the siestogenter fitre ipRivtulcR8Nifus

pecpéctip, apple péctine cdriol pes kore, sav fibre, A
aca%.cg?%ru . qum Ar_? ,i~ﬁ?&§gﬁ§?%*%°ﬁ%ewwwﬂgm;
use ac&ocﬂ#@ﬁ?ﬁ ‘m1 or 2, wherein the anount of
acetogenio fibres in -the oonposiitionis in the range
of &rom 0.2 to 90 Qﬁbé wei ght, preferably from 0.5 to

50 % Yo ASPRHEE taslaim s Remhiskin the Zmbent 38 adeaenibeiinn] in
REOIRD 9 -wei ght,, t -

S\r/e6 ﬁ)&r, %O%iﬁ%lﬁ?%ﬂ& b \?g?tﬁﬁ‘t% %»?56 e%%""mggéwy from
wei ght ° E’wab Jnare preferably 0,7 to 30 % by weight, even more

preferably S to 25 % by weight, mostfpxefmgd ebout 7 % by weight, based on
the total weight of the composition, ' ‘




