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Conposition for treating and/or preventing
dysfunctions associated wwth Type 2 di abetes nellitus
wandsiosdiki n resi stance The present invention peraPre®4/007092
to the use of a conposition conprising acetogenic
fibres for treating and/or preventing insulin
resi stance and/or dysfunctions associated with Type 2
di abetes nellitus and to nutritional or pharmnmaceuti cal
ConMposjt I Qns. i b O
Chese Chuagiiol HARhERRY ok SR B ARIR Fukgh PRl ted
resi stance bwith 2ndghbdted inellitus and ensuliaxdesibiabicarg a
maj or common mani f estation, hyperglycaem a. D abetes
mellitus originates froman inherited and/ or acquired
deficiency j.n t roductions of . i A d :
T reataenlith sreih o7 R hiiot 2okl Btrkie acciggenic fibres for
treBfiREUa8Gr fReRAtihg iaAdinPessispine alndldr séustimetiennaisogiated with Type 2
resistant to insulin action. Such a deficiency in i
didhetes| inalligesc ped itornudidonah | Pharmaemiticaly Feypesiies and functional food
results i.n increased.concentrations of glucose in the
pr %@&Owleﬁmeﬁe F\%Feghed’gsr‘rage many of the body's
systens, in particular the blood vessels and nerves.
There are two principle forns of diabetes, Type 1 and. .
Didlgies nellitus Tpgeingulhi adsestanse thosh sag anasabolisf digdrlerst edpibiting a major
i ndi vi du?l s fails t? roduce insulin largely due to a
CORWRY RRSHRUGR. Tiper %‘fg‘gli‘léa' of Langerhans, which in nost
cases seemto occur as a consequence of an auto-imune
reaction triggered by sone environnental factor, such )
Diabetes mieHiabs omdinaes from asdabsrited apdocgaduired defigiencytiahe production of

. appear .in and around jslets wth the er and sjz .

ingR B SiCrBeIng FEUTn e eI ol g ) bR, hepatic and

peﬁi ﬁérﬁ?ﬁ%%é. Pebdifl RIREHME I RRuRR deildn) GRSE al dRtislefEARCAsulin secretion
I's form devel ops nost frequently in children and

and dodudmcensitiyitp evenitsallygiesutsiin dnerassed goycantaidens| eft gdrcdsp in the blood,
life. Type 2 di abete esults fromthe body'

ik 1 Qe Papatt e PESSIoTS Bireieul o Bpoq wesapts nd nerves
produced by the pancreas. It occurs nost frequently in
adults, but is being noted increasingly in adol escents

Thase aveltivo pineiplesfoehs obdiabeergdypahsndile#psdr mal i n nunber
or sonewhat reduced with type Il diabetes nellitus.’
Fi brosis and deposition of anylin polypeptide within

In' @tlsdi%{e?%éQﬁé SRALAGE ettt MdRfidddheral iPpiodusd idbdh lafgely due to a

e 2 da eteg.

destruction of the islets of Langerhans, which in most cases seem to occur as a consequence of
an auto-immune reaction triggered by some environméntal 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 polypeptide within islets are
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D abetes nellitus of both types is associated with a

nunber of |ife-threatening and/ or handi cappi ng
wdizesaezd2 Exanpl es are nodul ar and di ffuse PCT/EP2004/007092

gl onerul oscl erosis, which may lead to chronic rena

failure. Diabetics are prone t2 infections,

particul arly pyelonephritis. Al so the eyes may be

affected with diabetic retinopathy being one of the
mdstelgicasteristio sEthefchroniq staige pE T2 dlabeighess. Most

persons wth Type 1 di abetes and many of those with

Type 2 di abetes devel op sone sort of background
DiAReR- Reflthd @Faldiy &)pdsels AQvatald. with &ewhker Cefs Bfe-threatening and/or

neo-vascul ari zati on may | ead to adhesions (synechjae).
haibi¢appiny disdasesaRdamplen ew mdularjagd diffise eemerulpseleigals| yhich may lead
o 05 dokd S SR SRR Bl SRR Ak Reptricis. Al
eyé%rlﬁ%) Bee?ﬂféc% 2k dfe¥ed ARIBPAthPheiaabAt BEIIR 1ERlidgddusdsTor irreversible

result from hyperglycaem a | eading to accunul ati on of
blisdtess. Mibst phadbns withiType i diabstes tind ndayafthosowithd'ype 2 diabetes develop

crystalline |l ens, Persons w.th .diabetes nellitus, .
sorgp t%ﬂ% Pf??g%g“iu (N9 pEo zf?raaw@oree;zwaﬁw ‘i‘éé?‘f%}e 8855, neo-vascularization

r { k& iri ; ly leadin

mf 6] G0N SRR PR (LAY TPRlea M THPAR lous, cventually loading
to décdadag, glaeoair with ddintaess dAfeastqractsn dre swad cethpease,diabetics. This

with the st conmon_cause, of at h beij ocardi al . .
predifeeion: fo5rlevpePmShk PBPaR?%@?u}Sa‘i%ﬁdﬁOs@é@é r}ﬂ’ﬁ%ypefggcaemla leading to
Ll atoRy ki | thiisryafidlidSegnde
accq\/\%ﬁlgéet?ot%hr 58%{6? thm(f\ga\l/% é‘giﬁg’%iﬁ ngﬁm gfgé a{k())gt [ cryﬁﬂgulr op%t hy,
| eading to propensity for injury. Micornycosis is

Pe%gg%%?én%g%ggmgﬁgg%geﬁﬁ%& f?geh g_olr : \éIS%CE;J log?xhibit early and accelerated

at}%fh\égll[e}\flo%ﬁ? e ﬁlogty R R ! é’orﬁeﬂ]{gaﬁ@rﬁp@f‘ ¥ NHE Ahr &QPtic heart disease,
u e infection can spread to involve soft tissues
cer@bdvhntyr afisdabe fralcenabdibesse, skt kthe arodt bominon cHuse of death being
treatnment of individuals sufferin fron1dia§§tes . :
mygewaian| IN{argtiogo RFEBhER) SAeNar 6P iy 2 QRBICIRK gyigblem with diabetes
i strat] j t BT p :
e
prapep€ot i fonsinjay. sMuvoricosis efpuianothgr dfdated complication in individuals
adm ni stration. Type_ 2 dig&eti patients, fu |1 hﬁve .
expasicopiog diabeiss SisliEt. Hiecto g ey na 1 Y BiRAP o ploafiameeal region,
buf ﬁl@linf%&?dn'c%%gﬁgh Cf\osinr\]ftcﬂéf%@oﬁ%is%élé QE&’ BY¥he %ﬁ@?ace, orbit, skull, and brain.
al' pha-"gl'ucosidase 1 nhibitors an I guani des, or even
insulin injections, the adm nistration of which is
Th@ftlte‘éili‘néﬁ t%P gladieghlykifferipVesa ditdesekhaallp idties physical activity, diet
co i cations.
and/o1r:rp administration of medicaments. People with Type 1 diabetes are usually totally

dependent on insulin injections 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
woandsdordidle. On the nol ecul ar | evel Type 2 di aBer&®2(08/007092

characterized by a defectof both insulin secretion and

action. The defect of insulin3secretion relates nostly

to the first phase of the post-prandial insulin

rel ease from pancreas, wherein in diabetic patjent
of bpid 1a$Lﬂe1a3@9ret1©n Bd aptingy IThﬁ dreﬁecg ploinsdlimpacritipnyglates mostly to the first

C ir
P RSBL % b GAT R SSEREH, DIAGKEL VI [P g e
alrée%%" BHABE rstOn i 8tcdéd Wi thet freells) Dut ichnrfoy Gl &l'éaiedl ﬂﬁto circulation.
order to cope with simlar glucose concentrati on as

Indeedsmnst dfrthd@sbe Bwlp@@plr@tlemty peesentch wtsistanes e &mﬁqﬁen@f the insulin
er ntratro ins
sugh,fe b S84 e Por Lt PR, P RisaEin sty people,
@@@dﬁ%@ﬁ&% qlifed hiefier AnE&AE6H oS BREIA inplhymd.n t he
I ssues of the bogy to the action of insulin, which
goes along with a perturbed [i p| d (bl ood fats)
net abol i s obesi. t 00d. pressure.

Argfie e O baSHGR N o R ARG T BE e SaaRe ghat is, 2 reduced
ser%tﬂgt&q{?ﬁg? tﬂs@h&%f@(s Bod¥Ab gl?ét ée/cttféfl gﬁ gﬁtﬁﬁ% \lellri]lgﬂllj ggés%ng with a perturbed
lipfee@letdafatse nisyaboiticme obésltgnandn]slh bh)qdqgegtt@n dbis duster of abnormalities

reduced insulin sensitivit) exi st.s e bod
hag gPre Ey RedfONHES S PRToTICh AR asVé‘&lF’eftcr rfelfing Shdrome X, the
Defaa 2@1}5&1@ RAH eqﬁ§1 &idavels ?Hc‘ﬂ%ﬁfe. of Type 21 or

nsu I'n depen ent di abefes occurs when the
pancreas fails to sustaln thls i ncreased insulin

Th he. |, |
WSeC r St Iwgrrés]é anﬁe :Oﬁng%glt a Fgu E%}ngvérgigmhtgﬁge %ogy attempts to overcome

th11E é%'iétarh{g b@liefin Eq hn 4R Shd Padd:SasCPRS QBHENSESt of Type 2, or
e syn

ne I's typic aracterized by varyi'ng
node@uhﬁsd@fan@nucdmbetemtoobws amlnm], ttm:bpamcmls faﬁplteestmtam this increased
and/or tri g!(;%cerl de | eve E@g‘g %ood re, and h
insypetectsiay. SBedmppriange| o § Rl Bk STl grae.; g pethaps more
ac&ﬁcrtt aG7{ll S8R5 YethRILC WG o ERLs iR 1{%65&%@%L§éﬁgéﬁ "THY syndrome is
inresistance W | ave €l evated gluco

typid:aﬂl@iﬂhaﬁabt&gzembﬁ haryigaledrees bf) g]abd)sengto}afanoﬁpaﬂ:mohnskdﬁolesterol and/or
to be rel eased fromthe pan eas g)ntl I the

ucpse |s, .
triglaipcaide dgveby I feblog Insesswep e WoRes JGEE EDRHG 5 b it risk factors

the adult popul ation may be resistant to
fm&%%cﬁ??&ls%o 'some degree. Due to the increasing nunber

of affected people world-wi de and the changi ng

|ifestyle of the L . . . )
Following a meal, a person suffering insulin resistance will have elevated glucose circulating
in the blood, signalling yet more insulin to be released from the pancreas until the glucese 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 and/or
wonprsewzaly conditions associated with Type 2 deabare®4/007092

mellitus and/or insulin resistance. Mreover, such a

means shoul d be essentially free from di sadvant ageous

sideeffects well known from many oral anti-diabetics,

and should be easy to take up.It is known that

suppl enentation of food with dietary fibres may be

i 5eprg) i B RN P of oL S e B0 B e Flfn proventing o

trehfﬁ?%e $ 1drBabaddy %Fiéﬁ’strocihﬁésﬁﬁaﬂ | BSur8ers,CRALPAs 6AEPAtiond Milestinal toxemia,
colitisy etc.” and may positively influence |ipid

cholethadsis, icslon lopnéent @df enlitisgeted artd whp pesitivelp [infipses ridonetabolism by
. changing lipagprotein |Iipase . activity or fatty acid. .
intrEeTaHD I"Y@mcg‘g ngagf%g%s?}i%’élgeﬁg@g?@mgéﬁ%ﬁﬁa?cltvlty or fatty acid
m é&o‘ﬁ%@%&%%‘ﬂ% }\i’\as{ti\}%re@fe@ﬂ%hgﬁﬁ? hadocfedalitd 8 e®rd@ipplementation of
een assocl ate th the formation of short chain
foddhhye BedndssséGaeAsvitladlet &trenation ofi shodt ehasm dattyuagidaf(30FAs: acetate,
as products of bacterjal fernmentation of. fihres in the
PreRienatveth Huiseeasseioaycts giaﬁ{eél_afief@ﬂﬂ@ o 18 g ol dut. Among
thddb %f%s, aPdath Ss KROVhe! Baf38 pF&REE ha ADSRIREE thRYrehfi® absorbed by the
coloni c’nucosa, and It hHas been shown that acetatée can
coumpPyicésal andlidUaebedrhshovasthht avetate) gare xypeiydd ttoirl 6% of the basal energy

humans. I n particul ar, acetate may be actjvated into
expensiityre. o Aumaes. | 1a: RS | agelate A3y e typteg 1 geetyl-CoA and later

1n\§c}wetcp1%[s fige ffeﬁ{y 108 sPithid RG tgfa b%ﬂgfn{éeéﬂ &HithPBATh&NESn& or may enter
may enter m tochondria yiel ding ketCone "bodi es and
midbyhdingeldiigrli@yoneSiodes iaad pogiwding keergy.esent i nventors

have now found that acetogenic fibres have significant

effects in inproving insulin sensitivity, and in

articular, | - LShi . s s :

SRRHOY. Bt B! /ThA bhAbs BORTR scotpeni fives have i
effdefs 3 dhipsening heulin esesiivityy wed tin gartidubr einorecesmbiviiidg siormal insulin-

the use of a conposition conprising acetogenic fibres
sepsgiivithandghepnnrermiad pysmig piebalsMonal  and/ or a

phar maceuti cal conposition for treating, preventing

and/ or inproving nmetabolic dysfunctions and conditions
TIRSSieSdndtifebntoh thdigfoge Proiiddrethesuserdl i toompositibnswhipnising acetogenic

resi stance. The term"dietary fibre" is generally .. .
fitwesEar sheo peepaention it gnavtatinpd]- andir hphsmpsditicplasqragasition for treating,

whi ch capnot ' . . ic .
o R0 B0 Ay PR 5 A, e it Tpe
didbekds\helBtud e hangetbsitanklle | arge intestine. In the

| arge 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,
worbismopdak| y acet at es, propi onates and but yr at e6T/EPR@®4/007092
term" acetogenic fibre" is used herein to designate
those dietary fibres which, updbn fernmentation in the
| arge intestine produce predom nantly acetic acid and
acetates. Dietary fibres are generally classified in
profiosatovayd butytdie nay thermeasieed. h geasureby My taghnique, an acetogenic

e e e e AP S-SR R R0t 6% ceic
acfiMelfR. 1 &halidkeMBtifeRHALSe Qb tl@& Qltn@tn@c, O QRtaBd @idﬂu@é&ﬂm which case an
utyrate may be nmeasured. Wien neasured by this

acttegdmc dibes mam lmcmnekglewdcmfbeba éibreayvhisd, odws i fompenéed; @TQﬂélceS at least
a fibre whic when f nt eg ﬁPrOduﬁﬁé at least .60 diti h
abgptepG LELge @cataé@ epgr AIREES PoZrelQEs & 2 Vifge, con itions wi
U- a
huﬁﬁgl gg%g{}m o co s?ﬁé?ggﬁj ﬁlbljegl fé&%&éhlaemle c@i\%ﬁ%ﬁ&?ﬁﬁ Eitrus pectin,
appRr petiheend Iamﬁumﬁn;agtuhleA%uatmwMaﬁ(lﬁbrmmjy fbreaet ataeia gum and

per 100 ng of fibres in 24- hours in o
ml@@ﬁdﬁ of Bhese Wibras HEANOiHdEEy GXE%alr?pf%y agplegpsctin with 80% acacia

guﬁ% g ?usol (1%9 %1scg\¥st RS etgatgg CldSel FHGHin Fibeds! ﬁ a low viscosity in

carr ot pectl n, gum Arabi c,

aqﬁ&%ﬁ%@ﬁﬁbhbﬁ@gnaﬁﬁailbre and acacia gum and mi xt ur es
of these fibres may al so be used, for exanple 20%
appl e pectin wth 80%acacia gum Sol uble or

T}{?g%/;;\ﬁeg?légrig lfsoe; n?ar S5 i ing H&tora{tg‘d id 83 S&@sl,e f 95&%5@&511 R €8 amount of from

|0W Vi COSI y I n aqueou ut| S are
abBlied.2k¢ 9019 By e ipagenbly ffrdnh@[S 10630 Yebyi el glitp ooad pidfelrably 0.7 to 30

the present conposition in an anmount of from ab
Yothy VOt bxﬁmmp@mrefembé)r 2itaBp yo o PY SRRSO m%fe%‘gﬁbout 75 by weight,

oot e 4Bl SR oSG e gnt . vmst pret erod

about 7% by MEIght, based on the total weight of the
conposition. Wthout wi shing to be bound to any theory
Withoutswighiag émbe hounskiarmay thaeay it anpresraily ssaunedipafap ipgreased amount of

acg@ﬁzlt tg??cg?r?d ﬁs?sglgsa ggeg{é rtr% gl‘fﬁfhll an agrzig%%faﬁ%élfqﬁ'%cﬁrgposﬁmn according to

th® b%%@fﬁtln‘ifdﬁ‘ﬁﬁﬁ tésORts [rﬁﬁidh&é‘d ligolysey ile drediigal Iitgiioniof glycarol and fatty
reduced liberation o ycerol and fatty acids fro

acidssfsere disugs gntoribe bl@dd%hrsmogld@@mla i @ tigihingthe amount of free fatty

aCFCEéB?C‘it]\ygﬁ]il% bnspﬂ% a?acgﬁt%p % Y p ﬂ:j:ng fur]; aéoﬁ%d ?e%{lﬁ ?n an 1m]8r0VF18ent in insulin
sehﬁﬁvﬂt} eve 18 thd 1619 YRIEBM N henlihpelsons. sensi t ivity even

the | evels present in healthy persons.
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 popul ation,
woehbwshozie not suffering frominsulin resistaneeTmP2004/007092
Type 2 diabetes nellitus at present, but belong to a
target group at risk to devel dp any of said disorders,
either due to a high risk diet or genetic
predi sposition. Mreover, an increase in insuljn
The ensiposition ys idescaibed ahe gy ioh eees fisp gefused &rﬁﬁ? manufacture of a so

coff QiR R Rt LB MR SRR o,

exerci sing persons or elderly persons, since insulin
is an anabolic hornone necessary for nuscle nass
Duriigrthe fissh edmimsiraiooneFith lsempesijion hecosting & e derenBery one has to keep

i S0 B P PR P08 PR BRI i prersi
thdt 1RE E’&ﬁ?&kﬁﬁ&f"is HOHBES blivRen 30 NHotrE ®eford &tmeal, for example 4 hours.
adm ni strations of the conposition according to the

Afterveefeti admingetitasof thelkaogppositioni wel obkerve hdnereased gesuiia sensitivity,
fibres have to be digested in the colon;, t.herefore, _i. .
angd dn thatisgeond) Rhash e ¢HBPIHHTORFY | SHOP%%%H’SE &5 ei‘}\é%ﬁl a meal, in
paﬁ}cﬁﬁﬁj a7m§hq L&Bﬁtgﬁﬁﬁ%’ E&bShyiRabs, of ShorBy ¥BRIE oft afUiSh a meal, such as up

After a few adm ni strat’ions of the conposition, we
to bhifen\eug ot ipreferebbe dp itod 0 Inlinutse beford oi afjer saelta inreat. ke composition
second phase Ehe coqpos#;ion qgﬁ_ge consuned either
mayRakat SSRARIEDROTASA SUPPITISET i fif3r a neal cont ai ni ng
carbohydrates, or shortly before or after such a neal,
such as up to half an hour, or preferably, up to 10 )
PafidultrBsgdoef esdtsanaypbe echisushwhempalvidinghat leasiflok gtaf @petogenic fibers

 pePRESHIEH Y GOBUPRISENY SRS AR Bl HRROTIC Hows per ke body

vidi ic-fi .
o
meeairefgabiyc0.bidef scepeyenicgfitmos penied body, weight, eg. elugngbjefore or after a

e i P ) 0 i S o LR e
méa'rl Q&Bﬁriﬂﬁ% ahgas*?g% Rl BBte prEfethblfA LR SOREQr € OF
a andar neal , |1

tera's n ‘particular a standard neal
conprising carbohydrates. A standard neal is any neal
conprising at |east 150 kcal, re preferably at | efasé1 I
Thpsguidional TRBDARIHER t3CSHAME SAfdS i RISt JBEBHIPnG PEiFRRY enterally
. G, i i i r | e
o R bR BB MUFIUAERL or g o ik beverge
THeOREgUsitdhean e directadyndumedr drridniiraewith evaritrefoodstufts, in particular

regﬁgfﬁggfﬁlgt sl,ngg]@é ?{;ﬁh? §§ dhlqrp%%télr({r, g%azaar}?yd p?ordu%‘%morx %%nié\g,tgr used for the

preparation of an oral or enteral nutritional composition or a fruit juice.

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
woneds/oozeient eral nutritional conposition or a PCUIEP2004/007092

juice. A conposition according to the present

i nvention may of course conpri’se other conventi onal

i ngredi ents, such as proteins, digestible

car bohydrates, lipids, vitam ns and mnerals, other
sudhi las ebadstyl Hagaiialabid astersi o slanet @ndf Gekycerdast ilgrehin, and mono- or

Gigyiidet Or B IS0t PRk S s bRACA S B gor stabilizers
md?%o(ﬁéjnﬂﬁﬁéﬁnmnded (daily) dietary allowance) per
aily

osage. Additionally, one or nore food grade
enul sifiers may be included in the nutritional
conpaosition, jf desiyed.such as di acetyl rjcoacid .
IF £ 9YABRI3 SBHrORBC U THPGTGRL PaRRI P ary Fineh S LGt eieht, more
. . o H tionS! Hhikadld Protein sources include
préé%ﬁapgg%%ﬁf%% -ggég?gﬁlé{tggﬁ?ibgggﬁr stabi li zyérs may
wily potbi@s bundl asdedet Wheyaper protins adwsog prateing.ncl uded, it
preferably conprises preferably 21 to 40 % by wei ght,
nore preferably about 25 to 35 % by wei ght of the
ORASidh@Nis fi | ' ' Y% of the ener
1r B IR AT, PR B BLRUSD SOMERED ookt Sy &
(mehk&l idscaldrfes)porl thpibdsis ofitheeotakerieongyl afdtbd compositiat, grefbiahly, about 10
conprises about 5%to 40 % of the ener (measur e IVn ) .
%é@g&m@@)%@fﬁ thenenepgs iAnyoTulaple fripRrat BY bf paed. Vegetable fat is
Q g Roreh | 2 RRS wer oil
pafiRAREchiyiBle, R CxEhBly oy Ll B, SeApLR SatiChl Bl sunflover ol
cott5 61, caveBesipbdtiiatnd shephké.i Anitvat (fat ssoh tabitk fat aray also be added if
exanpl e soy oil, palmoil, coconut oil, safflower oil,
desigask | ower oil, corn oil, canola oil, lecithin and the
like. Animal fat such as mlk fat may al so be added if
desired. If a carbohydrate source is included, it
If RY e4:06@Rirate CROE Bemcheled, fthprefctlly pmueisghtless than 10% by weight,

preferably | ess than 5% by wei ght r ref erapl .
préfersblyt fess thaebyYondy gHEILHH FRE % % E‘b%g 8‘%r é’oﬁﬁé weight. of the
appli.cation . Ve L Qs NSE-REVRLAYES:, i
COEg“Dr%%@H F%rngdné$ gﬁ‘%lép\% gﬂ%&g’g% g 9\%&% tcrﬁadzftg Lgssent i %TQSI’ g TPOSIHONS T8
adW AR 8o dol® Mhidhl aré @EgRhiisley fres frothan captise less that 568 by weight of, mono-
nonosacchari des. |f m)nosacchar}'é]ges are pres

sagihatdee. BanerseasEuEi e JH-ORe LWEE BIHSF AU AL gD Preferably
ac%ﬁrg)ﬁ lf%%lség)s: {l};%rrl] \fé?’@; | eei I h%ﬂ; gf@érﬁbl@rlggs%éﬁ’lw o4 8% Sweight, 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.



10

15

20

25

30

preferably less than 1 % by wei ght of the

nono- saccharides. In other applications such as
woeeyora2 use snacks, however, inclusion of a PCT/EP2004/007092

car bohydrate source may be advantageous preferably in

an amount to provide 1 to 70 % nore preferably 25 %

to 45 % of the energy on basis of the total energy of

the conposition. Non-caloric sweeteners, fIavourlngs
Bemagdsoodmawegtﬁmteorc gegriehlagaicenypravils pédifiopallyqéte advantage of

ar.t.i cul advant a eous enbodi c%ggn
COPEIRg ¢ %ﬂ’ﬂ%r?r t FEA e as® 2 eeanggmt duse 3(2\?%9 an  advantageous
cmﬁ EﬁQn&ﬁoﬁ ¥ h huiriiossl conf@siidhlatedréing@o théﬁir@ent ins@itml I particular,
i nks, carbonated fl avoured dri nks, soft drinks,

Jultesasqchc of foeage, @Gapley ppreagdplet gram:ﬁmt derdowr hm@g @@a@gpe passion fruit,
e b S0 S Bl P SRS 6ty fom e
eV E &gppr|5|ng fruit or vegetable juices

ba%?%%lggxgﬁgﬁﬁ?gﬁ§?ly he advantage of conpri sing

vitam ns, mnerals or even enzymss and provi de an

advant ageaous conpl enment t| 0 triti.gnal o
A bgHd §§V’PP%‘HO%8&%%PP}P§15? El 89 82 oA ylvm}%lﬁt pigferably from 21 to 80 %
by R a%it cib@ l_pre%i‘ét'b xﬁlﬁqr{oa@ RIANGEht2BPAS: ofRhNBABRLBentioned juices,

efr ui i me, mango, passion fruit,
beﬁr@h@l‘sb@ﬁfer es mlgmmuheneoégnddmm antos89 B hp@velghb,mme&rably from 20 to

carrot _.or conbi nat t her eof for basi s .
794 bt oD RSOP B GHAGE™ 20 19 a1 '8 W ORHERS Bf BAORgS1Ioh according to

C | f 5 ¥onf rom 21
N R AT S

wei ght, of any of the before-nentioned juices,

bever ages, mater or m xt.ures thereof, .and fro 3to
AGRBPERRh, PRI, AEOITE Ji B9 PGSR DI oReGED | % 150 keal,

pré@r%ﬁlggle‘goef(ﬂ)bkdél ré@fgg%éfefa% 91 9 by k@ﬁ'&?tloo %fofﬁhquld For example, a

i'on accor e present invention,

bebe’iﬁgesadaf)mbhl@mg)h atandmilghéal efayteig drbuiide ppr @p:aga(neo per standard meal)
Advant ageousl % a beverage accQrding to t% Bférels g)
0.5 oy HMt gopretesably &rie 40 § gedtegrnis 1S TAGTE PLHPLFOYY QW 198 acetogenic

ﬁblfgl%aé:%gq}?ér% lp%fglfaﬁ‘a@ d agé%oe%ﬁlcgf?o keal per 100 g of

erage acconpanyi ng a
standard neal may e.g. provide per dosage (i. e. per
standard neal) 0.1 to 100 g, preferably 5 to ﬁ%
Of£oBISe ROMPEMETS BRaysAlsRyERATE rS%?bér‘ BISTRLEFYIBXENS agﬂom sition according to

theaﬁrg%e% ?Iw’e%tlg)]%l g% é.gacc 9%0{50 S iRhe bAkhy pg&a&glvggh a beverage of their

ogeni C ur'se, Cconsuners. nay
chéicepar e such a beverage by m xing a conposition
according to
Alternatively, a food product may be enriched with 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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the present invention (e.g. according to instructions

on the package) with a beverage of their choice.
waéhowsroozdizvel y, a food product may be enri chedPGitER2@4/007092

conmposition according to the present invention. For

exanple, a fernented nilk, a Yoghurt, a fresh cheese,

a renneted mlk, a confectionery bar, breakfast cerea

flakes or bars, a drink, mlk powder, soy-based . | .
persoguferingrfnmmlyke Lediphattse 60 DEHNE ENRasH SPIGHPR HPHHgHIN sensitivity.

| enent for cljnical . nutriti t. of.:

L

i lth of Bt adaby orblipd 6f O pYplltiowei ght, on basis
1n%§§% ea? taﬁymeight 0 hepfood gr%duct. Food products
or beverages as detail ed above, provide the advantage
that they may.be consuned shortly befor dus kn Qr .
A SBRASPILAE IR IRl DR RS it alg P e Lop ths Bigparation of an
enfRRE R R %cﬁﬁifu‘ﬁg ih ?@Mcﬂ)ﬁ??o@pﬂieﬁ@%tﬁ’ﬁﬂn FebrR @fulcle @pletion or for
easy sofutlon or tnsulin sensitivity. Thus,
suspoipgsmusadamadtemncd.ng to the present invention nay be
hel pful in significantly increasing the quality of
life of large groups of the population. A conposition
Al?ﬁ&g{ %Q&i&n%dfﬂ?@d&fseﬁ%wdiﬂ@%etﬂte PR A vEtRA (R6vidS Bk advantage that
OF "t he preparation of an enteral nutritional formnula, )
thdy'm@abé bxpecrd tb e higily enepted b fthe comguinesmsribeycire formulated on basis

of BB HOT 671 CPPBRGAAS SSETOP BT H L B PRGN IG Juof undesired side-
Layetd F QRS e dah &Yy BYn Rfe essentially free of

AP B Ao eyl atdis b sy o

unplegynetastel aiidmianbe degninrlyasgsdailly osedimddaown nutriti onal

conmponents, which proved to be essentially free of
undesired si deeffects. Mreover, conpositions

accor di ' ' blcl i
T FE R R lsb BBty DL hIKGORE BFp Rt SuBRRRy Sl Y sfunctions andlor
im?ﬂiv'iﬂg Copivme dssotheed witle Ty o dabstes preflitiisiesinauliretelistince (including
or treating or preventing netab *I C d;/sf un%%l ons " &
Syadigmsr X) VORI SBNRATRINHIINgG CEHEHARP Y OF g r@position according
i ab . [tus or insulin resistance (including
to%§ﬂ5§%ﬂ§m&§k%%%ch conprises adm nistering an effective
anount of a conposition according to the present
i nvention. The follow ng exanples are given by way of

THel tbHSHHlkRpRE b @isch Hhaky 6f MatirdRne@ansiddibduidsot be construed as

limiting the subject-matter of the present application.

Example 1

Eight obese and insulin resistant sﬁbjects received a primed constant intravenous infusion of
[1-13C]acetate at the rate of 0.50 umol.kg'l.min'1 and of [1,1,2,3,3-2H5]glycerol at the rate of
0.11 lvtmol.kg'l.min'1 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’

1

L min™ with saline vs 10.7 + 1.4 pmolkg”.min™ with lactulose. Likewise, plasma glycerol
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[imting the subject-matter of the present
application. Exanple 1 Ei ght obese and insulin
woesisnane subj ects received a prined constant PCT/EP2004/007092
i ntravenous infusion of [|I- 13Clacetate at the rate of
0.50 mol . kg 1.min 1 and of [1Q1,2,3,3- 2H5] gl ycerol
at the rate of 0.11 mmol . kg 1.mn 1 for 9 hows. After
3 hours of tracer inlf usilon, patients ingested 30 g of,
turpaee was818ut Odaimalrkgs ahinnewislo baltne v 4.8aF f & P}l dmBY owigh lactulose.

Plapeia| MeGe SHEERBUOR 265 bl ot & 10r WOORE Rk 20s a0 wmolL
11.4 . 2.4 nmol . Kk ] i i
e g E PRt Bt PR TR kol fd's1.0.5 8.8 pmolL.

and Y RE LOhdfr BPME Fver@ 1sd. Sable. Afrardhctiipsd .ingestidnWaddiate turnover rate
saline vs 4.8 1.9 mml.kg .mn ]lvvitlh | act ul ose.

bedahms sipnidicatht bigbemdérit i-ad.? armsoMier enp01campaed g0 R £12.2 pmol.ke’
and 221.5 34,0 nmol./L tivel | l. | ) )

' mimcdn QGRS eraling. ETCe ottt | Raitaey Rt gagulose ingestion
mol /L and F r.ag i g.alg _ . .

corpg%rfﬁ ;t'oo%aémlehigé\%ﬁ?g %.? Q.tgcig?.gggn%ﬁa{gn '(g@l(ltelr Q{’z\% éeibgg ékaﬁéﬁlﬁbnt correlation

was FeRd HetREn HydkAINRE acdtBte FTurndve: poDingk@ioh. (r=n (178, P < 0.02). Acetate
conpared to 1%.3 2.2 mol . kg m n4 SP < 0.0001)with )
cos@hiration Goyemedlto taimmoimrmdect@hsweblli then deqregseddo baseline. FFA

i ngestion conpared.to sali 2. 0.4 .vs 3. 0Q..3
congepraiass feqreeq sepiignijo I wfiferrad it edidal S on
was found between glycerol and acetate turnover post

ingestion (r = - 0.78, P <0.02). Acetate concentration .
Thegoeedsetotaha ingesiioniof 14001laserehd thetahweiatistinergssedintagetate production

basel i ne. FFA concentrafions decreased sjgnifi.cantly.
rest RERMORH 4R RRFEST HOTIONhETE 2SS DG » derBes Fadabls

show that ingestion of |actul ose and the associ at ed

increase in acetate production results in short-term
ExabBignges in blood fatty acids indicating a decrease in

l'i polysis. Exanple 2 Twenty obese (body mass i ndex

bet ween 25 and 35) male subjects are recruited for a

Twe %mis%egjod§i AYCHER BN gb el 35)dnfeld QhiGadts tahd @bcruited for a
Wi t°h "a Ccr 0Ss=over éES|gn to be carried out at Hospital )

rafdeiribedDsiagle dvatt emgleFblanicdinichh ériad vhijhes twssaower desigita be carried out
resi stant but. have not_devel gped full bl own di abet

s . es.
at Firspiulofletel Dig.oNarFhIREN Tt o FwBIGBURY. e dERaftPut have not
deb d8pdd fufitol HﬁbEt@?eT}{g suE R Fidided p@MwPErodPs. Subjects in the first
gq ous solution of acetogenic fibres (20% appl e
group receive twice daily 150ml of an aqueous solution 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 morning 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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pectin, 80% acacia gum at a concentration of 100ng/m
(corresponding to a consunption of 30g of the fibre
waoiadsoziper day). The solution is aronati sed, PCT/EP2004/007092
sweet ened and col oured. Subjects in the second group
receive the same anount of arddatised, sweetened and
col oured water. The solutions are adm ni stered between
8.30 and 10.30 in the nmorning and between 4 to 6 in | _
cholestewllt phosptwipidshisiacylighiceidant glverssl, peptats apd @kucosekigetics, leptin and
rimary agbjective of the trial is to investigate the
ad&’PP%‘E%na&g‘Jéelgkftgh i nt ake of acetogenic fibres for five
weeks on insulin sensitivity and the secondary
obj ective is to nonitor changes in insulinen a, )
Begibry ceantieg the italdthe ansuistsensitiviticof adlssubjests if assessed @ng g blood sample is
and, gl ycerol plasma .l evel s, chol.esterol, .phosphol i pi.ds .
tlgo FQE PETYRFI Q0 41e0 G B I Bliee e RV o i, 18y lglycerides,
ph%%ﬂ'h%gii)fﬁ%; 1dtSP LAl R0E1, aHDR ORI adhdlcbRE AN hlodde idogram, creatinine,
starting the trial, the insulin sensitivity of all L
AISAIDj 86T leptinané adipodnectith. aThémte Smhpgtoupirscaiak ére fodytion containing
neasur enent of free, fat acids, insulin, glucose, .
acgipgerus dresclen s areckt ARLIGTTERT eid reprtue BiropPrtgssolution for five
aly,Chalg§t théAlve ARLKLAdio8 NAll §51i86t9und &8 @dkinetic study and a
Wéle%%iogorna%% lg%ctecg‘? icurgiﬂr%‘g, iLAT, %RT’ [ ept iJn ar%ll % y. )
cuglicpanagiperinsulinemic-dempi tetdeagerotime rehengese in higoglpimistrprand  insulin

contai ning acetogenic fibres for. five. week nd.t he .
senBiHhg @ﬁg@pqr@@%f\;g( Wﬁ@‘spﬁ‘ﬁd . ngslil%tllwglnof?%f su?){-]e‘;gs is again assessed
us}é\r%glj!-(fél\/{gamﬁ g}gertlagii]ge %%mﬁ{en&éggvift e X oR® FdcBRinghb placebo and the

cts un Inetrc study an

se€didl gt@@;ﬂﬂfé fypeenio Sibkésnoraduthamerivd ofdtverwiche Chathgdast day of the
in biochemstry and insulin sensitivyit Aftier a. sulinemi

fiysewpdapeiods il SWbees URdraeq Adinatic Ludts pdd g uispmig-pyperinsulinemic-
subj .S | j S ; : | : \

AP St eGP0 R aBn it i OB R WiReh SR Beriod
and the second group the acetogenic fibres for a
further period of five weeks. On Ehe | ast di?f/ otg tfle. . .

Infgenesalip iskfoped thatithedngulia sepabyity ofifhe BPUPSTGEFIYERS 1he Seljjign contaiming
and a lyceni &- [ P i '

i Ba LGS DUPRLNSBLAGER SCURER, Ry icte of s

achRedecRRLdsOshd thint BRBeeffbcth teridstof parsisk folnasbrichime aftat ihe treatment has
sensitivity of the groups receiving the solution

ceggpdt ai ni ng acetogenic fibres increases during the
period of treatnment also the plasma |evel of free
fatty acids decreases and that these effects tend to

It RB6 S He fderSO6TE tHat Fariafis eharighe ahd eaddificitionaso deagedently preferred
embodiments described herein will be apparent to those skilled in the art. Such changes and
modifications can 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.
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It should be understood that various changes and
nodi fications to the presently preferred enbodi nents

wdeswsrooel herein will be apparent to those skPCiras200m007092

the art. Such changes and nodifications can be nade
Wi t hout departing fromthe spilZit and scope of the
present invention and without dimnishing its
attendant advantages. It is therefore intended that
such changes and nodifications will be covered by the
appended clains.C ains 1. U%ﬁPOf a conposition
conprising acetogenic fibres 8 the preparation of a
nutritional and/or a pharmaceutical conposition for
treating, preventing and/or inproving nmetabolic

. dy sfUseof iacosipesitios cnuiptising sicetogun¢ fbeed foi the prepseatpn of a nutritional

di abetes nellitus or . insulin.resistance. 2. The use . .

acc@PHPhq? RYaENageHiicR] W‘E‘%}Pnt ﬁ%r &Eﬁéﬁ%eﬁfeéf el%‘]tilrfﬁ’ gog/or improving

| act il @R%ic FistntBomestd BondidtsCaREGihited wiliRITBE 2P 8RbétBs mellitus or

soybean Tibre, soy fibre, acacia gum gum Arabic or a

m Xtinsuéintrésistamet. 3. The use according to claim1l1 or 2,

wherei n the anount of acetogenic fibres in the

conposition is in the range of fromO0.2 to 90 % by

vei el ap! 1 i g Rt e, ci ectin,
AL 1P s FURE Y g, MerdiR RPaCRAalOHER s LERNGS) itrus P

5 t apple Péchiy, vai@hiectinpsdybparefibre; edy difweit acacho pym, gum Arabic or a

wei ght, based on the total weight of the conposition.

4. ?Wéuﬁ%ﬁmﬁ@éording to any preceding claim for

increasing insulin sensitivity and/ or preventing

dyslipidema. 5. A nethod for treating, preventing

.and/Te isenicodidivg toetlabolli ar 2ywheett thensnamt efrdetogems fibres in the

with Type 2 diabetes nellitus orgi sulin resi

t 0
whi CRTOBREPR S8 thratiner of b2 oL BLvFieht BrRigAED drom -5 to 50 %
o . ) e 0 5
co 8/3*/ 6?19[2 g)?é;?%f%ﬁei? 03t o?éé\{vglgﬁf, @9en RorelR€ferably 5 to 25 % by

met h el n the enic fibres are
admivrdighite mesdt i prefattedrabont 70% fyoweighi, based.dy theetotidgweight of the
body wei ght, preferably fromO0.3 to 0.8g per kg body

wei ghmpogiipR preferably 0.5 g per kg body wei ght

The use according to any preceding claim, for increasing insulin sensitivity and/or

preventing dyslipidemia.

A method for treating, preventing and/or improving metabolic dysfunctions or
conditions with Type 2 diabetes mellitus or insulin resistance which comprises

administering an effective amount of a composition comprising acetogenic fibres.

The method of claim 5 wherein the acetogenic fibres are administered in an amount of
from 0.1 to 1.5g per kg body weight, preferably from 0.3 to 0.8g per kg body weight,
more preferably 0.5 g per kg body weight



