WD 2004/ 052121 PCT/ EP2003/ 014087 -1- Prebiotic Conpositions The present

I nvention concerns prebiotic conpositions conprising of soluble fibres, in
particul ar fructo-oligosaccharides (FOS) and gal acto-ol i gosacchari des (GOS),
and their us@odhbydsh@itreatnment or prevention of gastroi ng&sgp20@lo1desACt

di sorders, such as inflamuatory bowel 5 disease (IBD), diarrhoea and
constipation. Prebiotics are non-digestilbje food ingredients which have a
beneficial effect on health. For a food ingredient to be classified as a
prebiotic it must fulfill the followng criteria: 1) neither be hydrolysed,
nor absorb L.gastrointestinal tract, ii) be selectively
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digestion and absorption, as well as the stimulation of the immune response.

Because bifidobacteria are susceptible to oxygen and heat, their application in foods has
20 been limited. Therefore, thers has been increased interest in prebiotics, which show

effectiveness, endure normal food processing and selectively target indigenous beneficial

bacteria.

One desirable attribute for prebiotics is the ability to persist towards distal region of the

25 colon. This region of the gut is the site of origin of several chronic disease states including
colon cancer and ulcerative colitis. It is thought that the microflora in this region of the gut
may play an important role in the onset or maintenance of such disorders. Dietary
carbohydrate is the main fermentable substrate in the proximal colon and as this is degraded
during bacterial fermentation, protein takes over as the main fermentable substrate in more

30 distal regions. The products of bacterial protein metabolism include toxic and potentially
carcinogenic compounds such as amines, ammonia and phenolic compounds.



WD 2004/ 0S2121 PCT/ EP2003/ 014087 -2 Constipation is a commonly occurring
problemin hospital patients as a consequence of lack of fibre in the diet
resulting in increased transit tine and reduced faecal nass. Illness, drugs,

I robi ity aggh fegdesepd fluid intake also contribute to thpsp R EMs7 BY
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of anti-i nflammtooi/’ pharmaceuticals. The drugs which can be used to treat
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| nflammatiop Ipcli'nate-reductng Qactena such as the genus Desulfovibrio, in ulcerative colitis. These
bacteria, which reduce sulphate to sulphide, are present in 50% of healthy population but
20  ubiquitous in people suffering‘from ulcerative colitis (97 to 100%]); they increase
sulfidogenesis in IBD patients, and induce damage such as impairing butyrate oxidation,
compromising the epithelial cell barrier, inducing translocation of bacteria and food antigens
and inflammation. Other bacteria may be involved in ulcerative colitis, such as E.colj,
Helicobacter spp., although thelr role seems less certain.Ulceratlive colitis cannot be cured
25 by current drug therapy but it is managed through the use of anti-inflammatory
pharmaceuticals. The drugs which can be used to treat patients with mild or moderate
disease, such as sulfasalazine, may induce side effects, like nausea, vomiting, diarrhoea or
headache. Corticosteroids may be used in more severely sick patients, but may in particular
increase risk of infection. In severe cases, surgery is needed to remove the diseased colon.
30
Crohn's disease differs from ulcerative colitis because if causes inflammation deeper within
the intestinal wall and may occur in any part of the gastrointestinal tract, with the smail
intestine being the most common site. It is also a chronic condition and may occur at various

times over a lifetime.



the Intestinal wall and may occur In any part of the gastrointestinal tract,
with the small intestine being the nost common site. It is also a chronic
condition and nay occur at various tinmes over a lifetinme. W 2004/052121

PCT/ EP2003/ O4#Q8dioszi31 | rritabl e bowel syndrone (IBS) is oltay@esshissed by a
conmbi nation of persistent and recurrent abdom nal pain and irregulari bowel

habits such as diarrhoea, constipation orgboth. IBS cannot be cured by
current drug therapy. 5 In recent years, there has been on the part of the
consuners an increasing demand of foodstuffs that in addition to having a
nutritional value can also have a positive inpact upon health. In
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I nvention

Present inventors have surprisingly found that the prebiotic properties of FOS are

significantly improved by the presence of galacto-oligosaccharides (GOS) and that the
20  effects of FOS and GOS are more than additive, i.e. a synergistic effect in promoting the

growth of beneficial bacteria, such as bifidobacteria and lactobacilli, has been observed,

As a result of this synergy, it is possible to obtain an equivalent or improved prebiotic effect
of FOS at lower dosages. This has the advantage that a powerful prebiotic effect can be

25  achieved in vivo while avolding the need to ingest any single prebiotic at levels that could
induce side effects. In addition, the maximum prebiotic benefit obtainable is superior o that
gained from prebiotics individually.

Accordingly, in one aspect the present invention provides compositions comprising FOS and
30 GOS8, hereinafter referred to as compositions of the invention.

In another aspect of the invention there is provided a composition according to the invention
for use as a medicament or clinical product.



for use as a nedicanent or clinical product. WO 2004/052121

PCT/ EP2003/ 014087 -4 In another aspect of the invention there Is provided a
use of the conmpositions of the invention in the manufacture of a

nedi cament, @o@goqfokis?i cal product, or nutritional conmposijd g, ?Bhﬂyeatlng
or prevent| ng gastrointestinal transit (G) disorders, suc or exanpl e

I BD, diarrhoea or constipation. 5 In angther aspect of the invention there
is provided a use of the conpositions according to the invention in the
manuf acture of a medi canent or nutritional conmposition for the prevention
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20  The invention further provides a use of the compositions of the invention in the manufacture
of a medicament, .g. clinical product, or nutritional composition for the prevention or
freatment of infection by pathogenic gut bacteria.

in another embodiment of the invention, there is provided a use of the compositions
25  according fo the invention in the manufacture of a medicament or nutritional composition for
the prevention or treatment of IBS or its syndromes.

The intake of dietary fibres, particularly of fructans and/or nondigestible oligosaccharides,
increases the density of lactic acid producing bacteria in the gastro-intestinal tract and

30 reduces the number of undesirable microbes like Enterobacteriaceae. The latter include
several pathogens. Accordingly, intake of dietary fibres such as fructans and/or oligofructose
can be used to selectively stimulate the growth of beneficial bacteria in the gastro-intestinal
tract. The improvement of the ratic beneficial/pathogenic bacteria in turn resulis in beneficial
health effects for the host.



tract. The inprovenent of the ratio beneficial/pathogenic bacteria in turn
results in beneficial health effects for the host. WD 2004/ 052121

PCT/ EP2003/ 014087 As used herein, the term"soluble fibres" pertains to
fibres whichygh rﬁu%?i g:to undergo fernentation in the colpef/dpeooBhfdsce short
chain fatty acids é 5 As used herein, the term"oligosaccharide"
refers to saccharide consisti ng of at leapt two, up to 20 glycosidically

| i nked nonosaccharide units, i.e. having a degree of polynerisation (DP) of
2 to 20, preferably of 2 to 15 nonosaccharide units, nore preferably of 2 to
10 nonosaccharide units, and even nore preferably of 2 to 7 nonosacchari de
units or of 2 to 6 nonosaccharide units. 10 Fructool i gosaccharides (al so
cal | ed ol i gb$ usesithesei), thertes) “soiublmiheslipgesins s fbres whjok akechds toddergbhat ar e
menbers of %hﬁl in nature in many
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asparagus, tomamtoes, artichokes, dahlia and chicory root. FOS can be
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4 fructose mbBhdsaccHigdunits. 1- kestose, nystose 20 and fructosyl-nystose. In

Vi Vo hug;an st udi es have been shown that dietary addition of FOS |eads to an
increas€ in faecal bifidobacteria and is a very effective prebiotic. As used
herein the Fmblﬂibﬁ@%:"chamr(@lgts BalEEDSli%ﬁdlctgbg)r(FoshariemoﬁgﬁesﬁmeQﬁgﬁsag,}hhﬂdégre
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transfructosylating enzymes. Treatment of sucrose with these transfructosylating enzymes

results in a mixture of FOS containing 2, 3 or 4 fructose units, such as 1-kestose, nystose
20  and fructosyl-nystose. In vivo human studies have been shown that dietary addition of FOS
leads to an increase in faecal bifidobacteria and is a very effective prebiotic.

As used herein the term "FOS" encompass FOS and short chain FOS. According to the
invention, FOS may comprise between 2 and 20 saccharide units, preferably between 2 to

25 15 saccharide units, more preferably between 2 to 7 saccharide units and even more
preferably between 2 to 6 saccharide units. In one embodiment of the invention, FOS may
contain about 95% by weight disaccharides to heptasaccharides, based on the total weight
of FOS.

30 Fructooligosaccharides are commercially available, for example as Actilight 950P%, from
Beghin-Meiji industries (France), which contains about 92% by weight FOS, or oligofructose
(Raftilose) from Orafti, (Tienen, Belgium), in various grades such as, for example,
RAFTILOSE&commat P95, which contains about 95 % by weight FOS, composed of chains



RAFTI LOSE&conmmat P95, whi ch contai ns about 95 % by wei ght FOS, conposed of
chai ns WO 2004/ 052121 PCT/ EP2003/ 014087 -6 with a degree of polynerisation
ranging from2 to about 7, typically with a DP of 3.5 to 4.5, and
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hexasaccharides, 5 mainly consisting of galactose as a sugar conponent, and
are formed by the action of beta- gal act osi dase on | actose. According to the
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about 18% of weight tetrasaccharides, based of the total weight of GOS. According to the
20 invention, GOS may contain about 0 to about 30% of weight pentasaccharides, preferably

about 1 {o about 25% of weight pentasaccharides, more preferably about 2 to about 10% of
weight pentasaccharides, and even more preferably about 7% of welght pentasaccharides,
based of the total weight of GOS.

25  As used herein the term “GOS" encompasses GOS as hereinabove defined and trans
galacto-oligosaccharides, also called tGOS.

GOS Is commercially available, for example as Elixor®, from Borculo Domo Ingredients (The
Netherlands), which contains about 58% by weight galacto-oligosaccharides, 23% by weight
30 lactose and 19% by weight glucose, as Vivinal® GOS 10 (powder), from Borculo Domo
Ingredients (The Netherlands), which contains about 28% by weight galacto-
oligosaccharides, 46.5% by weight mono-saccharides and di-saccharides,17.5% by weight
protein, 3.1% by weight minerals, 1% by weight fat and 4% by weight moisture, and which is
available as a co-spray dried mixture with 50% whey protein concentrate (WPC 35), or as



ol I gosacchari des, 46.5% by wei ght nono-sacchari des and di-sacchari des, 17. 5%
by weight protein, 3.1 %by weight mnerals, 1 %by weight fat and 4% by
wei ght noi sture, and which is available as a co-spray dried m xture with

50% whey pr i ntrate (WPC 35), or as WO 2004/ 052 L1:¢4/kp2003/014087
PCT/ EP2003/ %ﬁ&gofﬁlgﬂgﬁv I vinal GOS (syrup) from Borcul o Do]l’r%r%r ngrled"i ents,

whi ch contains 75% by weight dry matter ,of which 41% by wei ght are
nono- sacchari des and di - sacchari des and 59% by weight are G0OS. 5 The anount
of FOS and GOS contained in the conpositions of the |nvent|on may be

det erm ned th ht o v i oys rele ant f ctqr ud| t he ose of
adnmi ni st rat‘l"\ﬂﬂa’ ((f?(ﬂé( Yy "9’5 RO SRR fwWhi F‘?H Bsdl @’SEH{ BWe

form of t hanmmsnmccmnwooby twfAaht ITaVé?liﬁdne-l%accheriGbs anwvxewchmdea ARNE% I dyi on

ready-for-co %‘EWPQFBS ready-to-drink conposition or instant drink,
and the se¥'9 yrrptoms 10 The corrpositions of the invention may

conprise FOS in an anount of at |east 0.3 g to about 20g, preferably from

bout 0.5t bout bl t 9t bout
hocor di 1 tDCRBU OGS o CRSErBAEEAM e AR FRE oL edmsB BT FBRE of ¢ he
I nventi on ndejerined in thedight of @dridustrelewnt hbtm:st mc'lud!gg the painmose oﬂ@tgnlnqstratfoermbl y
f bout 0.5 f£
Fos w11 sutPsaropBasty uehfor i sl aRoln o B BRBSLGhsy B Bty D
sol i d f or me.g.apowdar opoahaposition meadyHoreaoonsumapiion, @f. readyicalsink codpdsition oabout 40
% by wei ght {tst%%ﬁlﬁ%%’fhea%%ﬁ% ?yera%réo about 30 % by wei ght, e.g. about

0.6 to abou y about 1 to about 15 % by wei ght,
even nolle preferably about 2 to about 12 % by wei ght based on the total

wei ght of t'ﬂ‘f‘e c%ﬂﬁgﬁtﬁérfs' cg [ﬂ?e N?é?maﬁfmép Eorﬂ%ns%?& b zeglh%n&ﬂm'lédgpﬁlgl Qb aE&ﬁ'

i nvention, e. I'n SO nPrlse

bet ween aboﬁﬂg Efe@rﬁttbyf&%@b‘)ld@5 Ouie‘i?gpitmf?)P@fQiﬁ%lbffSJmaﬂbQU‘to Piopahioyt 5 about 30
% by wei ght, preferably about 0 5 to about 20 % by wei ght, nore preferably
about 1 to about 15 % by wei even nore preferably about 2 to about 12 %
by wei ght, Arsewingdn thetin\ée'tﬂ@tat emplgttpf ﬁpst"hﬁ'ec‘@ﬁtﬁ’%'ﬂ@’?scﬂf thednyentigmmap ket ot al
wei ght of té&ﬁtpﬂ@é’&’l@éﬁm@ﬁ%ﬁlh'ﬁﬁba%tﬁ@g{?wﬁérﬁﬂ mtéb%utﬁ‘ﬂﬁléﬁdﬁﬂﬁﬁ%@rﬁnum

of the FOS and blend in th conpo I ons o i nvention, e. g in
sol i d for mPrefegably fromyaleut P-Srta 2RpUtded; be conpr i sed bet ween about 0.1 to

FOS will suitably be present in the compositions of the invention, e.g. in solid form, e.g. in
powder form, in an amount of from about 0.1 to about 40 % by weight, preferably about 0.2

20 to about 30 % by weight, e.g. about 0.5 to about 20 % by weight, preferably about 1 to about
15 % by weight, even more preferably about 2 to about 12 % by weight ,based on the total
weight of the composition.

The amount of GOS in the compaesitions of the invention, e.g. in solid form, e.g. in powder

25 form, may be comprised between about 0.1 to about 40 % by weight, preferably about 0.2 to
about 30 % by weight, preferably about 0.5 to about 20 % by weight, more preferably about
1 to about 15 % by weight, sven more preferably about 2 to about 12 % by weight, based on
the total weight of the composition, e.g. on the fotal weight of the powder composition.

30  According to the invention the amount of the FOS and GOS blend in the compositions of the
invention, e.g. in solid form, e.g. in powder form, may be comprised between about 0.1 {o
about 60% by weight, preferably about 0.2 to about 40% by weight, preferably about 0.5 to
about 30% by weight, preferably about 1 fo about 25% by weight, preferably about 2 to



about 60% by weight, preferably about 0.2 to about 40% by wei ght, preferably
about 0.5 to about 30% by wei ght, preferably about 1 to about 25% by
wei ght, preferably about 2 to WO 2004/ 052121 PCT/ EP2003/ 014087 -a- about 20%

by wei ght, ewenosgusgizpr ef erably from about 2% to about 159¢dps0iRialt . based
on the total weight of the conposition, e.g. on the total wel 9?1 of the

powder conposition. In another enbodinggt of the invention, suitable
anounts of FOS conprised in ready-for 5 consunption conpositions according
to the invention are in the range of up to about 20@6by meight or up to

about 15% X le fro out Q. %

(1 om abauog by woSt, SR Hosd prg SRbr R angue I afRE b st Behator Basdd i 506
by wei ght , onrthe fotabweighbaftth®cdnpasitiab,c.g. oﬁ%d)tptamie'ght of the pevdiday compesitiont al
wei ght of the ready-for consunption conposition. 10 GOS in
ready-for-consunption conpositions according to the invention may be in an
anmount  of lmpnateeraphedingEdebie invenfion, sulable pmounta ieh GOS Kemphisedie iregdy-fort or

| e cof ' 0 t
Lo by “Jo1 g Sarb il s or it ChpdSEUL bR
to about 3%enght.we up A abayh 33 hyrweight f@rcﬁxampl@éﬂogh@b%ﬁ 0. ﬁéo atgput 20% by weight,
ready-for - Hﬁéﬂoﬁﬂo @%@&ﬁk%%fby iR ed. ft‘ramtébohh?z ‘tcf‘é:{l?dl& 56 vbJ?@taéFDUm of

t he FOS an in read consunption onposi tions

| nvent i on ém@ akout Bé to ab@!é% W Mseigh, teaﬁe%pnﬁoofobywwehtg}ﬁtthe f@ﬁdst-br-about 30% by
wei ght, forcombﬁca‘,,hgggna}aout .05 to about 40% by wei ght, from about 0.1
to 20 about 30%by weight, from about 0.2 to about 20% by wei ght, from about
0.5 to Woout 15% by weight, fromabout 1 to about 10% by wei ght, from about

2t Oh?bOUt Ga&n %@d}%@i—cor%uﬁ}ptlo REshosialé a&oﬂmg&bm&m\?&ﬁ@n ﬁ\ag beﬁbﬂvéméﬁﬂ’o by
wel e %

corrgom ti O?Pf “Btcbabquh%ogéé{&?—q%b@%%;h?ﬂ“ﬁfh %Wﬁ‘ﬁgg?qr eéﬂ“glsafwteﬁééo e.g.
dgl I %/ goge,ab@ilt zaéﬁay \ee;ght Bel oi%bwmgto él?uth)!’/o bpweightery. e{aﬁmg@ 260 @&g:tt ;)k
abou er.a ro 0, a

body wei ght ByaRaitFa: drenfB.f Iaiedl ey GesBh Phedan 8 Rl Bay *

wei ght ,15ev egadydorecansahpiicndoynposition. about 0. 06g to about 0. 15 g/ kg body

wei ght. According to the invention, the dose, e.g. daily dose, of GOS, for

i nstance per serving, nmay be in the range from about 0.01g to about 0.5 30

g/ kg body wecgling tpthefirveatibry tHe amoumbofithe 608 2qd GO 3 blend in0re8d\giok-gorisaaptiowei ght |

or e compositions of the invention are in the range of up to about 40% by weight, up to about
30% by weight, for example from about 0.05 to about 40% by weight, from about 0.1 to

20 about 30% by weight, from about 0.2 to about 20% by weight, from about 0.5 to about 15%
by weight, from about 1 fo about 10% by weight, from about 2 to about 5%by weight, e.g.
about 25%, e.g. about 20%, e.g. about 10% by weight, e.g. about 5% by weight, based on

the total weight of the composition, e.g. the ready-for-consumption composition.

25 The dose, e.g. daily dose, of FOS, e.g. per serving, may be for example about 0.01g fo
about 0.5 g/kg body weight, preferably from about 0.03g to about 0.3 g/kg body weight,
more preferably from about 0.05g to about 0.2 g/kg body weight, even more preferably from
about 0.06g to about 0.15 g/kg body weight. According to the invention, the dose, e.g. daily
dose, of GOS, for instance per serving, may be in the range from about 0.01g fo about 0.5

30 g/kg body weight, preferably from about 0.03g fo about 0.3 g/kg body weight, more
preferably from about 0.05g to about 0.2 g/kg body weight, and even more preferably from
about 0.06g to about 0.15 g/kg body weight. Suitable dose, e.g. daily dose, of the FOS and
GOS blend, e.g. per serving, may be for example about 0.01g to about 1 g/kg body weight,
preferably from about 0.03g to about 0.6g/kg body weight, more preferably from about 0.05g



preferably from about 0.05g to about 0.2 g/ kg body wei ght, and even nore
preferably from about 0.06g to about 0.15 g/ kg body wei ght. Suitabl e dose,
e.g. daily dose, of the FOS and GOS blend, e.g. per serving, may be for

exanpl e aboutyobslosgizi 0 about | g/ kg body weight, prefergy b out
0.038 to about 0.6g/ kg body weight, nore preferably from]g%‘lout2 8 g@gpv\o

2004/ 052121 PCT/ EP2003/ 014087 -9 to abogt 0.4 g/ kg body wei ght, even nore
preferably from about 0.10g to about 0.3glkg body weight. Suitable dosage,
e.g. daily dosage, of the FOS and GOb bl end may be conprised between 5

or of or abi y © ARt P VI Piei e R abot S 0B Sbub o BraBAT 20,

pr ef er abl y weighbhbout 159, nore preferably of about 10g, even nore preferably
of about 5g. In one aspect, the invention provides a conposition of the
I nvention, wherein the weiaj%ht ratio 10 FOS IGOS I's from about 0.01 to about
50, pref er &itgblé dosagabsatdally Gosage adfdhg FOB ang S&Shlensl pay be compriredtbetivegnt o
about 1@, f f 1 Whomt1 ferably
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most pr ef eibahegn abeuliA andabeutol Oag, tfer example maye of gboul@0gireferatiofpbsit/18as may
be about 1-m&épﬂt?ﬁgﬁrfbﬁéﬁo\4?1dﬁ.%9ﬁ r%bn%}[bréfgrabﬂ%fﬁﬁédtﬁﬁ. i ngredi ents of the

conpositions o nvent 1 on course, vary considerably dependi ng
on the particular type of conposition concerned, e.g. whether it is a

l'iquid or 3$QbhéladpREiMiheFivetist piBlidéd a bdmptisivh defle ifvetitn Whéathe aight raftd |

i ndi cat ed roportions and rel ative weight ranges described herein are
accor ditfigl SIS ey oyt 04 o ahqut B, Preterably ST TeanGHt 85 48 Bhqub 20 greerably

! tndi \éi dugl |f:%6rri ébbﬁﬂ@.ilYiatidwm.im@'{a@%f&hraﬂlyﬂoﬁﬁdtbphﬂszd atsbut B,eevaﬁtnﬁdﬂyﬁl@fe{cr% in
its broade aspe ccordin 0 Lnventi o e ositions,o e
ivent s on Mgt SO0 0310 S TEst PHRSEIB 1B BBt b 1 AHAYE PR BHSITolerY s
non- st ar ch fipa] ARHAEE.6 & st 1.56THe weight rafioFES /GE8INeRIHeldbeael. resi st ant
starch, guns, guar gum hydrolysed guar gum e.g. partially hydrol ysed guar
gum 25 avail able for exanple as Benefibreo (from Novartis Nutrition

Cor por abi OrThe rgaiiveipropogtiom oftielactive mgekdientstol thescotripesitads. of Theeinvantipo aillf dfons  of

bar t1 cul ar BSerERege aPY deaendir o 2 Phite b iiee 8oiraShaT o *Pe ena) or
n-6 fatty adether it fsarliquiilorertidorms, arlwhiethel it isqirevided inoutrti¢risd fadn, Albindiaatedioni ¢
acid, ei CO?)%%HFO?{? QR& Féla%é @e(gﬁ?é%gé@@ésé&bed herein are accordingly to be understood as
being indicative of preferred or individually inventive teaching only and not limiting the
20  invention in its broadest aspect.

According to the invention, the compositions of the invention may further comprise insoluble
and/or soluble fibres, such as non-starch polysaccharides, e.g. cellulose, hemicellulose,
resistant starch, gums, guar gum, hydrolysed guar gum, e.g. partially hydrolysed guar gum,

25  available for example as Benefibre® (from Novartis Nutrition Corporation), pectin, gum Arabic
and mixtures thereof.

The compositions of the invention may also comprise polyunsaturated fatty acids, and in
particular cis-polyunsaturated fatty acids, such as n-3 fatty acids and/or n-6 fatty acids, for

30  example alpha-linolenic acid (18:3), stearidonic acid, eicosapentaenocic acid (EPA) (20:5),
docosapentaenoic acid (22:5) and docosahexaenocic acid (DHA) (22:6), linoleic acid (18:2),
gamma-linolenic acid (18:3), arachidonic acid (20:4), either in free form or in form of an oil or
fat, and mixtures thereof, Preferably a combination of eicosapentaenoic acid and
docosahexaenoic acid may be used.



docosapent aenoi c acid (22:5) and docosahexaenoic acid (DHA) (22:6), linoleic
acid (18:2), gamma-linolenic acid (18:3), arachidonic acid (20:4), either
In free formor in formof an oil or fat, and m xtures thereof. Preferably
a conbi nat i GRoedpspkGesapent aenoic acid and docosahexaengi-gsdoSo{iies de
used. WD 20041052121 PCT/ EP2003/ 014087 -10 The conpositions of e

i nvention nmay al so conprise a source of_4glrogen, e.g. proteins and/or

am no acids, and/or a source of fats, e.g. lipids, and/or a source of

car bohydrates. The conpositions of the invention may al so include vitam ns
and/or mnerals. 5 In another enbodi nent of the invention, conpositions of
the invention nay al so conprise further oligosaccharides, for exanple

| act u: oseI T)hgzlcombbsjﬁmnoéﬂmrimmmiqmm alse ogrhgrise-a sourcpad atogen,ice pfEES |,
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m xt ures t Héeeompositiansof &ﬁemmbt!qn r)@salstb mclide uutanhies aghityodinemsis. of t he
inventign the conpositions of the invention consist essentially of, or

exclusively of, FOS and GOS as described herein. 15 In one enbodi nent of the
i nventi on, » Argteer|esmbedisant efthe invemtion: campesitions ¢fiike iRkendion inay alsccepmpeiss t i on

conpri si ng f@r’ihe%h&%&‘ﬁﬁﬁﬁgs' 149 efArfdl 1B RREE Shiddfo RbodBRIAKD S BoyBan:

her ei nabove descrl bed bl end consi stin conprising 2 to 7
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Fur ther corppgaabéraras, fubns, Parehy hyRaIFseaduar S PPRGG), AAd inihiarRs ttdledTRY

i ncl ude any bioactive compounds or extracts which are known to have health
benef i t18, é’é?f@r@ %MC;S- conmpounds whi ch have a beneficial influence on the
gastrointestinal tract, such as glutam ne/gl utanate or precursors thereof.
25 The co 05|t ons of the lLnventi al so .contain one or nmpre additional
Subst ances 1 RAdrner FmPedimenat the Mugnign fieogpoptons gt dicinrelionapreis pssentaly
gastroi nt e&if,ld’nékchtss‘\tetytof, FOS$ ahd GOP spdusartsed heggh.act uroni ¢ aci d ol i goners,
preferably of natural origin. The conposition of the invention nay be
conbined with drugs useful for the treatnment of ulcerative colitis, such as
nmesal arféne In sk pérasadiment nef, the- ikGZntiage tiese 1< @rdvidedsa enutritidaai orupharaacadcainal

sterolds, 30 REAN ARV C5igbddcHRMIRe CbicRY IEHRRIAP orOFol YT HDR s

agai nst pai
hereinabove described, e.g. a blend consisting of FOS comprising 2 to 7 monosaccharide

units and GOS comprising 2 to 7 monosaccharide units.

20 Further components of the compositions according to the invention may include any
bioactive compounds or extracts which ‘are known to have health benefits, especially
compounds which have a beneficial influence on the gastrointestinal fract, such as
glutamine/glutamate or precursors thereof.

25  The compositions of the invention may also contain one or more additional substances that
inhibit bacterial adhesion to epithelial wall of the gastrointestinal tract, including mannans,
galacturonic acid oligomers, preferably of natural origin. The composition of the invention
may be combined with drugs useful for the treatment of uicerative colitis, such as
mesalamine, sulphasalazine, 5-ASA agents, corticosteroids, such as adrenal steroids,

30 prednisons, hydrocortisone or budesonide; or drugs used against pain, diarrhcea, and
infection or IBS, such as a serotonin-4 receptor agonist, e.g. Zelnorm/Zelmac™, For
example, the composition of the invention may be provided in the form of a combined
pharmaceutical formulation or a kit for separate, sequential or simultaneous administration in
conjunction with such medicines as described herein above. These medicines may



I nfection or IBS, such as a serotonin-4 receptor agonist, e.g.

Zel norm Zel mmacTM For exanple, the conposition of the invention may be
provided In the formof a conbined pharnaceutical formulation or a kit for
separate, s ' r simultaneous administration in | W t h
such nediciﬁgggggm%%ggribed herei n above. These ned|C|negeﬁggﬂ&%¢@§84/052121
PCT/ EP2003/ 014087 -11 conveniently be fpfmul ated together with the
conposition of the invention in standard pharmaceutical dosage forns. In
one enbodinent of the invention t he conpositions of the invention do not

conprise a | apt s e e caceae terial derived

f r om wheat cP'éV en 3hbea wgﬁedg‘?ﬂ?&?ﬂ Wgh ePMhrg! '?meelﬁ? f"@fﬁ"t%f’ﬁa“%mm tions of
t he i nvent |pbarmhnemmaldnsagefms. raf finose. 10 In one aspect of the present

i nvention, the conpositions according to the invention can readily be

I ncorporated Into pharmaceutical or nutritional fornulations, typically
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product : tions of the
vent i n Al fheclte it E1EAGER i, B IBVARl ddlon hORRRREEL 005 Dlns o
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nutritionally acceptable carrier. e conpositions o elnventlo In form
of dietary ; €.g. supplenents, or 20 phar rraceutlcal formul ati ons may
consi st exclusively of the conpositions of the invention and optionally
pharmaceutl cally or nutritionally acceptable carriers. a yet further
aspect 18f {meng #spepkaf die presrat invertiop, he |°E’@B°%t'°ﬁ‘§épﬁ9&%9|f° thé “Ue"'@nl Gncal
product,  meddily bé ﬁ:eaﬂpofaiedqh@r Fatielsficht orfrﬁﬁrméhatfomﬂuatfbﬁé le dietary

supplenent conposjtjon of I nve he mnedi canent,
e.g. clini @H"’a%?‘g %t%i;'l’ﬁpt'qr@ﬁ{ﬁ? "Eﬁd'cﬁh%frfwﬁ‘@@'lﬁ' Q%’Ia"@g’ﬁﬂgég? POAYES: t he

i nvention may optionally conprise pharmaceutical acceptable carriers.
Further, accord to t t|o there. js vided. a conbi ne

bhar maceut TRaRsREatRRst e Mo he totfsiiots BBS IBaicB MSER BRI AR use for
treating OWnedwameantAmgdnﬁglyd\mnqmmonseofg:e ihegntiolmimal deRiddhiste@d@r restori ng
the gut m %éOf | or
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The compositions of the invention in form of dietary means, e.g. supplements, or
20  pharmaceutical formulations may consist exclusively of the compositions of the invention,
and optionally pharmaceutically or nutritionally acceptable carriers.

In a yet further aspect of the invention, there is provided a medicament, e.g. clinical product,
nutritional or pharmaceutical formulation, for example dietary supplement, comprising the

25  composition of the invention. The medicament, e.g. clinical product, nutritional or
pharmaceutical composition of the invention may optionally comprise pharmaceutical
acceptable carriers. Further, according to the invention there is provided a combined
pharmaceutical preparation for simultaneous, separate or sequential use for treating or
preventing Gl disorders, e.g. for maintaining and/or restoring the gut microflora, for

30 stimulating the growth or multiplication of beneficial gut bacteria and/or inhibiting the growth
or multiplication of non beneficial or pathogenic gut bacteria, for the treatment or prevention
of 1BD, for prolonging the remission periods or ameliorating symptoms or conditions
associated with this disorder, such as uicerative colitis, Crohn's disease and/or colon cancer,
for repressing or prolonging the remission periods on IBD patients and in particular on colitic



of IBD, for prolonging the rem ssion periods or aneliorating synptons or
conditions associated with this disorder, such as ulcerative colitis,
Crohn' s di sease and/or colon cancer, for repressing or prolonging the

rem ssi on pagHosE szl BD patients and in particular on cgk%&%ﬁm 4087

2004/ 052121 PCT/ EP2003/ 014087 -12 patients. |In another odi nent of the

i nvention, the conpositions of the invenkion, e.g. the conbined
pharmaceutical preparations, nay be used for the prevention or treatnent of
IBS or its syndromes. 5 As used herein the term "beneficial gut bacteria”

refers to beneficial nt| n | al a ria, such
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clostridi a, if?Oslybéﬁ&'érE sul phate reduci ng bacteria. 10 According to the

I nventi on, § erm nutritional conpositions” refers to nutritional

formul ati ons and nutritional product, such as nutraceuticals, nutritional or
dietarys s SR 13 it v t ment ,
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t he sol e source nutrition supplying essentially all the required daily
anount s of SWPHWQQEC"‘%P%@?@S carbohydrates, fatty acids, proteins and the
i ke. Accordingly, the conp05|tions of the invention nay be provided in the

formof a nutritionally bal anced rrFosM on, npl ete formul a diet
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nutritional o ment nth drink. 25 It
may be des?‘r‘ “?%?"BT%H a@&”ﬁh@"&@ﬁ(ﬁ’g‘?dﬂs "?'ﬁ%‘: Er‘?f P‘i‘}ﬁ aidH't'Yef?e f or m of
a low calorie corrp05| tion, e.g. neal repI acerrent In this case t he
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nut 111 onal CONRAR L) Oootls MEFe ndARUERE R Rae 1%, RS LB bR 12, 5%
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>00kcal . the compositions of the invention may be provided in the form of a nutritionally batanced
composition, e.g. a complete formula diet or 2 complete meal, e.g. suited for oral or tube

20 feeding.

Alternatively, the compositions of the invention may be provided as part of a meal, ie. a
nutritiona! or dietary supplement, e.g. in the form of a health drink.

25 It may be desirable o provide the composition of the invention in the form of a low calorie
composition, e.g. meatl replacement. In this case the nutritional composition, e.g. meal
replacement, is preferably low fat, i.e. less than about 10 en%, or substantially fat-free, i.e.
less than about 2.5 en% contributed by fat, such as about 2 en% fat, based on the total
caloric content of the compaosition. Suitably, a single serving of a low calorie nutritional

30 composition, e.g. meal replacement, will have a caloric value of less than about 1000kcal,
and preferably between about 200kcal and about 500kcal.

Suitable low calorie nutritional composition may include soft drink, such as juice, smoothie or
soy-based drink, or dispersed in foods of any sort, such as, dairy bars, soups, cereals, e.g.



Suitable ow calorie nutritional conposition may include soft drink, such as
juice, snoothie or soy-based drink, or dispersed in foods of any sort, such
as, dairy bars, soups, cereals, e.g. WO 2004/052121 PCT/EP2003/014087 -13
breakfast c esli, candies, tabs, cookies, biscu s, such
as arice csggag?gn%ﬂand dairy products such as rrilk-shi)fiﬁE E@? drink,
yoghurts and fruit drinks. Alternatively, the conpositions of the I nvention
may be provided as high calorie 5 conpositions, e.g. high calorie dietary
suppl ement or neal replacenent, for instance with a caloric value of nore

t han about _400kcal ef erabl tha 600k , re referably
nore than 9@8%@ mﬁeﬁbfﬂgﬂ?%&% Riﬁs'%g‘rtﬁl e’tsh%"'”gcﬂsrﬁcfgie €Sof the
i nvent i on, aed gairytpnedustsy buchadsonilkeshibie, q;ogmmsdrmkmhumand)mwmﬂksl n proteins,
e.g. may contain nore than about | en%proteins (i.e. 1g per 100kcal),

preferably nore than about 2 en%proteins, nore preferably nore than about
4 en% pr ot Altersativelyy the xcampbsitiora\of taritention manbapouited as tighecalbbdeut 15en%

ing, f ly_ f 9 9 '
b of or api y CANBRE R HATRARER oy TR et e B nedEDRINAY SyTea i g
cal ori c conalenitt vaife df meore thapaboul 400kcal, preferably amgse ianiabost Gf0kealenoravent i on,
e.g. the hi Q?Er lﬁtﬁ‘fol-eethg Labg%p may contain fats, e.g. nore than about
9

4 en% pre era nore preferably nore than 6 en% even
nore preferably nore than 7 en% and nost preferably nore than 8 en% based

on the tohalo&ial B the .&eﬁﬁ&nfhegbmwsﬂ&\e@P@@lmeﬂfbn 2Q. e mgwcﬁmod' ment of

the invention there Is provid a conposition conpri'sing, . per 100m ,
from afBBut cqmwlt@bguname ehdn prateins, gise Ay ﬁomt@nmattha@gab@gsl em%@rﬁtqbw@ 2 to

20 g protg Bémdogem) awiamg e f#aﬁ%oﬁq oL SORRAY oAl ﬁﬁferémm 0.5 1o

about 20 g ats m ner al vitam ns, nore pref erab about
1. 259 FOs, aeasidhient protginecior exaakle Mas copjalp figreatipyt 141 i abot T 4endd wn{auwat es

and about S&férélﬂ?frm%?ab‘éﬁt' ien%‘torﬂbﬂﬁtr f@bﬁ%ﬁﬁﬂeﬂﬁé trﬁé?b%?eferaﬁl#@n*bnﬁalfd&ﬂ@&m {d on may
be a conplete fornula diet. Su osition, _e. onplete formula diet,

ch .
may be a r@%@'&)ﬁ’%‘ﬁ?@ﬁrﬁ?ﬁ?‘%ﬂ“ 3194?1‘6 "'Sﬁont?'hté’f@lﬁﬁ?ﬂ’sﬂ"?'“%s of the

I nvent hgn optionally conprise conventional food additives, such as 30 any

g: eg renrj 1,2![ T b’E composqlt)ms o? tﬁe ?nve t\{\t/Jenete%ntﬁe ?ugh %}/Ig %%Bgsmon% om.'(:z)yl/J cr:clanrt] n ? gent >

more than about 4 en%, preferably more than 5 en%, more preferably more than 6 en%,
even maore preferably more than 7 en% and most preferably more than 8 en%, based on the
total caloric content of the composition.
20
In one embodiment of the invention there is provided a composition comprising, e.g. per
100mi, from about 1 to about 3g FOS, from about 1 to about 3g GOS, from about 2 to 20 g
proteins, from about 1 to about 30 g carbohydrates, from about 0.5 to about 20 g fats, as
well as minerals and vitamins, more preferably about 1.25g FOS, about 1.25g GOS, about
25 9g proteins, about 22g carbohydrates and about 9g fats, as well as minerals and vitamins.
Such a composltion may be a complete formula diet. Such a composition, e.g. complete
formula diet, may be a ready-for-consumption composition.

The compositions of the invention opiionally comprise conventional food additives, such as

30 any of emulsifiers, stabilisers, sweeteners, flavourings, colouring agents, preservatives,
chelating agents, osmotic agents, buffers or agents for pH adjustment, acidulants,
thickeners, texturisers, and so on,



chel ating agents, osnotic agents, buffers or agents for pH adjustnent,
aci dul ants, thickeners, texturisers, and so on. WO 2004/ 052121
PCT/ EP2003/ 014087 -14 Suitable product formats according to the present

i nvention i Wefosapution, ready-for- consunption conp |
ready-to-drin corrposli tions, Instant drink, liquid corregf(lﬁ'{)/#%g?wﬁf(??(e soft

drinks, juice, sports drinks, mlk drinkg, mlk-shakes, yogurt drinks or
soup. In a further enbodiment of the Invention, the conpositions of the
present invention nmay be 5 nmanufactured and sold in the formof a

ef f eryescent ranul es, which are
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added. Oral pharmaceutical or dietary supplenent forns may be made by

conventi ong %ﬂngn%agggé{ ARSI G SR ggd;vﬁgﬂ d d!:.etoﬁ %orgp%fi%% %’r"fhie"rrﬂ)enlfornt , that

I's, by mxing Ive substances t er wth e e pharmaceutically
accept 3| easafdod agditivé.qui d carriers and/or excipients, e.g. fillers such as
cellul ose, |l actose, sucrose, mannitol, sorbitol, and cal cium phosphates and
bi nders, such as starch, gelatin, tragacanth, nethylcellul ose and/or

pol yvi nyl p¥hargiacerdical copppyitiorgp eidosikicabrieduct. vad nittienal eompesitiooant beand f1 ow
condi ti one I ay ' hel h o LC acid,
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melting agents. Dyes or ,Ipl gnent s, maé“J | -
coatings, f@lidsesughssdattiris, baraifp oil priigpidarlysthvisne glycels- @rjionally;tabilisergimayer ent
doses of agg bagdl ngredient. 30

Oral pharmaceutical or dietary supplement forms may be made by conventional

20 compounding procedures known in the pharmaceutical art, that is, by mixing the active
substances together with edible pharmaceutically acceptable solid or liquid carriers and/or
excipients, e.g. fillers such as cellulose, lactose, sucrose, mannitol, sorbitol, and calcium
phosphates and binders, such as starch, gelatin, tragacanth, methyicellulose andfor
polyvinylpyrrolidone (PVP). Optional additives include lubricants and flow conditioners, e.g.

25  silicic acid, silicon dioxide, talc, stearic acid, magnesium/calcium stearates, polyethylene
glycol (PEG) diluents, disintegrating agents, e.g. starch, carboxymethyl! starch, cross-linked
PVP, agar, aiginic acid and alginates, colouring agents, flavouring agents, and melting
agents. Dyes or pigments may be added to the tablets or dragée coatings, for example for
identification purposes or to Indicate different doses of active ingredient.

30
The composition of the Invention may be in any form suitable for human administration, and
in particular for administration in any part of the gastrointestinal tract. Enteral administration
of the compositions of the invention, and preferably oral administration, and administration
through a tube or catheter, are all covered by the present invention.



The conposition of the Invention may be in any formsuitable for human
admnistration, and in particular for admnistration in any part of the
gastrointestinal tract. Enteral adm nistration of the conpositions of the

i nventi on, ably oral admnistration, and adm nj ' hrough a
t ube or catg@fgﬁhﬁggg all covered by the present Inventldgﬁﬁ€@¢@3827052121
PCT/ EP2003/ 014087 -15 The anmpunt and dggage regi men of the conpositions of
the invention to be admnistered is determned in the light of various

rel evant factors |ncluding the purpose of adm nistration, the age, sex and
body wei ght of individual. subject and the severity of the subj ect's
synmptoms. 5 The conpositions of the invention may be adm nistered under the
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suited for

| nventi on, bY H@oﬂﬁ%ﬂdﬁ?ﬁ%s@é&%ﬁe@hﬁ%ﬁ%@d fogﬁaﬁ'%a?%tgﬁlgg% éﬂor Pr eventi ng
G di sor desyfferipg mmatamogeagélgr canstingition, mnglsams{sgqndth@n% am@mmﬂs wlated oni ¢
gut  di sor gep ;gmchépuloé@um i€ Erdtin' iS58 bt Udforf Ghrck, &ua@&ge s _di sease,
col on cancer of rorres as erel na ove described, In a
marmmal , i némmﬁj Fih@rﬁ@fnmsrﬁioﬁééﬂthéin\@m@ﬁ agmititiosaksueplemenisngeipaitiagarly _
admi ni gger rtmiRngad fbr ARARRIS, 3ctPhd MittdnsCo GIRIAL, £ HisRrsAMMBbE, 0N accor di ng

to the I nvention. used herein term"an effective anount" refers to

an anmount C@TSF'B@PP%OWG" erenieget @f’ﬂl‘ﬁ axbereinaboyp dgserbedsfpeeamplaich as
treating apfrbridhed\peBSIE Mbspitalised and long-term care patients, and/or ulcerative colitis

patients on remission. The compositions of the invention are particularly suited for

malnourished and/or elderly.
20
In one embodiment of the invention, the invention pertains to a method of treating and/or
preventing Gl disorders, such as diseases, conditions and symptoms related to chronic gut
disorder, e.g. IBD, in particular ulcerative colitis, Crohn’s disease, colon cancer or IBS ot its
syndromes, as hereinabove described, In 2 mammal, including human, in need of such a
256 treatment, comprising administering to said mammal an effective amount of a composition
according to the invention. As used herein, the term “an effective amount” refers to an
amount effective to achieve a desired therapeutic effect, such as treating and/or preventing
diarrhoea, constipation or diseases, conditions and symptoms related to IBD, in particular
ulcerative colitis, Crohn’s disease, colon cancer or conditions and symptoms related to IBS
30 as hereinabove described.

In another embodiment of the invention, the compositions according to the invention may be
used in the manufacture of a medicament or nutritional formulation for the prevention or
treatment of diseases, conditions and symptoms related to chronic gut disorder, e.g. IBD, in



di arrhoea, constipation or diseases, conditions and synptons related to |BD,
in particular ulcerative colitis, Crohn's disease, colon cancer or
conditions and synptons related to IBS 30 as herei nabove described. In

anot her enbegh s@ibs2pfi the i nvention, the conpositions aCF@fﬂHﬁ&;& gh he
i nvention may be wused in the manufacture of a nedi canent nut il onal

formulation for the prevention or treaggent of diseases, condl tions and
synptons related to chronic gut disorder, e.g. IBD, in WO 2004/052121
PCT/ EP2003/ 014087 -16 particular ulcerative colitis, Crohn's disease, colon
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for alterigopsiipatioryut bacteri al popul ation tovvards a healt h| er conposition,
in partd cular for stimulating the growth and/or netabolism of beneficial

gut bacteria, e.g. bifidobacterla and/or lactobacilli, and/or inhibiting the
growt h andp arfurilgr penesh dhe presertt inventioparrvidesiadnethed fenmedyrining agier restoring i a,
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In yet anot aspect_o nvention there 1s provid for the
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further asglﬁﬁécteriahé gpbma@dacténa\éﬁafof @aopmw Iafl@Rr AhiBRhG @t drewthRindleent | Ng
and/ or_ treati n% eases, conditions and Féggt ons related to chronic gut

di sor d¥} , meetgbo F'Blﬁf npm b%ﬁﬂﬂa&ﬂ Rathogepic gytha %9-iharteroidesy plpstddiay sease,

col on cancsfiforrf$ afd?r sRiphbRBHEEhg HRtefigM ssi on periods on |BD patients, in
particular on ulcerative colitis patients. 20 In yet a further aspect, the

present invention provides a nethod for treating or preventing
gastroi nt elﬁyétfsmlotﬁer aspct of(thd Invelitivn thiked 15, provided srsettibdfor teepregantisgost i pat i on.

The i nvent | 0 gg‘ i des a hod for preventing or treating IBS or
Its syndr I E gafgl' ec WP?%P?%&%” geci%rpr bed in manmal, including humans.
In a further aspect, the present invention provides a method for preventing andfor treating
diseases, conditions and symptoms related to chronic gut disorder, e.g. IBD, in particular
Ulcerative Colitis, Crohn'’s disease, colon cancer, or for prolonging the remission periods on
IBD patients, in particular on ulcerative colitis patients.
20

In yet a further aspect, the present invention provides a method for freating or preventing
gastrointestinal transit (G} disorders, such as diarrhoea or constipation.

The invention further provides a method for preventing or treating IBS or its syndromes as
25 hereinabove described in mammal, including humans.

Dependent on the form of application of the compositions of the invention, i.e. as complete
formula diet, e.g. complete meal, or as part of a meal, food additive, drink, sachet, tablet or
capsule, the compositions of the invention may be taken once daily to five or six times daily.

30 For patients using the compositions of the invention as a supplement to a normal diet, the
daily dose may be 1 or 2 servings per day. For patients receiving compositions of the
invention as their entire daily nutritional intake, up to six servings per day may be
recommended. The compositions of the invention may be served without restriction to time
of day, e.g. together with main meals.



Dependent on the form of application of the conpositions of the invention,
I.e. as conplete fornula diet, e.g. conplete neal, or as part of a neal,
food additive, drink, sachet, tablet or capsule, the conpositions of the
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pati ents usi ng

e conpositions of the invention as a supplenent to a nornal
diet, the daily dose may be 1 or 2 seryngs per day. For patients receiving
conpositions of the invention as their entire daily nutritional intake, up
to six servings per day may be recommended. The conpositions of the

I nvention may be served without restriction to tine of day, e.g. together
with main neals. WO 2004/052121 PCT/ EP2003/ 014087 -17 The conpositions of
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the i nvent FQﬁ‘f{al'g?%f.m%H é‘f 3?'@73%'%5? nts, are consuned at |east once a week
or once a day on a regular basis for the duration of patient care and
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known 1©® oneblesd skexceesive mugusds exarstedingtapls. | ity of all the conpositions of
the present invention may be observed in standard clinical tests in, for

exanpl e, Indications as described herei nabove, for exanple using dosages of
FOS and GO® angthenempedigent fhegpesent ipvention elateniora aroggssdordbelprodestignof thay, 20

pref er abl ycéFrﬁ éﬁﬁQHgg%i%nﬁdﬁn, #h&rdin ey Pl‘o@ssbéyﬂibn’%‘é' BhAERYadning Bk NY

dosages of I'n the range of_a rom about 1 to about 36”9 or up to
about 30 gcgeRongats\of e compositon pitherdventien gSuchgipaessesste well sraitaone ani mal
model s 45 Theirldfis e #pf t he conpositions of the invention for maintaining
and/or restoring the intestinal flora, e.g. for preventing and treating |1BD
and rel ated di seases or synptons can be nonitored by any of the nethods

known to 2yhemgitysdfial tifcdmpdsitiBndéfithe SreSent #ivahtithingayte sidbRBd @PstaRizkd bi opsy

analysis, glingc'al t]:agtg ri]rqa,tfgreexample, indications as described hereinabove, for example using

dosages of FOS and GOS in the range of about 0.01 to about 1 g/kg body weight/day,

20 preferably from about 0.05 to about 0.5 g/kg body weight/day, or using dosages of FOS and
GOS in the range of from abdut 1 to about 30g or up to about 30 g per serving, for a
mammal, e.g. adult, and in standard animal models. The effect of the compositions of the
invention for maintaining and/or restoring the intestinal flora, e.g. for preventing and treating
IBD and related diseases or symptoms can be monitored by any of the methods known to

25 one skilled in the art, e.g. analysis of colon content, biopsy analysis, e.g. from the
sigmoidfrectal region. The microbial population of healthy individuals and those e.g. with
Ulcerative colitis may be compared and the differences in the colonic bacterial populations
may be detected e.g. by Fluorescence in Situ Hybridisation (FISH) and/or Denaturing Gel
Gradient Electrophoresis (DGGE), Polymerase Chain Reaction (PCR) and 16S rDNA

30 sequence analysis. FISH is a culture independent molecular technique employing 16S rRNA
oligonucleotide probes labelled with fluorescent dyes (See Table1). The FISH method
allows visualisation and localisation of entire bacterial cells /n situ in environmental samples.
It will be appreciated that such a method is readily known to one skilled in the art.
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5  One human clinical trial is effected as follows:

A randomised double blind study comparing the compositions of the invention, e.g. using
dosages of FOS with in the range of about 0.01 to about 1 g/kg body weight/day, preferably
from about 0.05 to about 0.5 g/kg body weight/day, more preferably from about 0.1 or 0.15
to about 0.2 g/kg body weight/day and dosages of GOS in the range 0.01 to about 1 g/kg

10 body weight/day, preferably from about 0.05 to about 0.5 g/kg body weight/day, more
preferably from about 0.1 or 0.15 to about 0.2 g/kg body weight/day, to a standard nutritional
supplement is performed in patients with ulcerative colitis aiming at assessment of the effect
on intestinal function, faecal microflora or colonic prebiotic fermentation in a 12 month
treatment period. 30 patients may be tested. The following parameters is assessed weekly:

15  stool frequency, presence of blood in stool, excess mucus production, stool consistency,
bleating, flatulence and abdominal pain. Faecal microflora is characterised by FISH and the
numbers of beneficial species {e.g. lactobacili and bifidobacteria) is compared to the
numbers of genera associated with the diseased state (e.g. clostridia, bactercides and
sulphate-reducing bacteria). The concentration of short-chain fatty acids (acetic, propicnic,

20  butyric, lactic and valeric) in the faecal samples is also determined. Study of the total faecal
DNA extracts is performed using PCR and DGGE.



on Intestinal function, faecal mcroflora or colonic prebiotic fernmentation
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paranmeters is assessed weekly: 15 stool frequency, presence of blood in
stool, excesw fuHes31AAr oduction, stool consistency, bl oapdngpbiahigh ence and
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of beneficial species (e.g. lactobacillygand bifidobacteria) is conpared to
the nunbers of genera associated with the diseased state (e.g. clostridia,
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extracts |Is performed using PCR and DGGE. WD 2004/ 052121 PCT/ EP2003/ 014087
-19 The i LoR. Wik | r A anpl es.
Exampl o 1 R E: HViro A hd HESIR pocrh At ofossphl s S kR

ol | gosacchtheiedks and ni xture thereof. 5 The Fructooligosaccharides (FQS),
used as; positive control, is Actilight 950P(r), Beghin-Meiji industries,
France (containing 92% ol i gosacchari des), The Gal act ool i gosacchari des (GOS)
i s Eli xor (The Frectopligosanchesides(t@S), uenst 28 nashiye sewsol, 10AIiiSAE S Baghinddeii 23%

| act ose, L C OV 1 Ldes (XOS) is Xylo-oligo 95P(r),
Sunt ory Lﬁﬁ%{s@fﬁ g‘%ﬁ%fn(‘: ﬂ%‘nt igg?dngggiigjg}g{elhgosacchari des). 15 The

Soyaol i gosacchari des (SOS) is Soybean O i gosaccharides Syrup, Soya A igo

Japan |Inc MY oS Al o f , 31 %

ot her saccmierléﬂggﬁl&%ﬁ%cﬁér@g?g?)égﬁgghgﬁ '( ABQ) ﬁ%&gﬁg%%?%%ﬁﬁgsggﬁ) , Larex

I nc., 195A qligesacehatides, 2956/astepeP& glegaseks) . 20 The Acacia gum (AG, al so
called gumm arabicum is Fibregum(r), Colloides Naturels International,
France (containing 85%soluble fibres). The \Weat germ (W5 is Biogerm
PB1(r), MiThe Xyieoligosasoharides (XOR) i§ X¥arlan9aRy, Sonterylimited, derandesntaining §1%30%
protein, 14¥fdBh&Ries)y/% fat). The |somaltooligosaccharides (IMJ) is Isomalto
900(r), Showa Sangyo ‘Co., Japan

15  The Soyaoligosaccharides (SOS) is Soybean Oligosaccharides Syrup, Soya Oligo Japan
Inc., Japan (containing 23% oligosaccharides, 21% sucrose, 31% other saccharides).

The Arabinogalactan (ABG) is ClearTrac AG-99%, Larex Inc., USA (containing 95% soluble
fibres).

20
The Acacia gum (AG), also called gummi arabicum, is Fibregum®, Colloides Naturels
International, France (containing 85% soluble fibres).

The Wheat germ (WG) is Biogerm PB1®, Multiforsa, Switzerland (containing 32%
25 oligosaccharides, 30% protein, 12% fibres, 7% fat).

The Isomaltooligosaccharides (IMO) is Isomalto 900°, Showa Sangyo Co., Japan
(containing 89% cligosaccharides).

30 1. Method
The prebiotic potential of FOS, GOS, X0S, SOS, ABG, AG, WG and IMO was determined
using in vitro faecal batch cultures. Similarly, the preblotic potential of mixtures of
oligosaccharides, namely, FOS + GOS8, AG + FOS, FOS+X0S, X0S +GOS and AG + GOS,
in equal ratios was investigated in vifro. FOS was used as a positive control, against which



(contai ning 89% ol | gosaccharides). 30 1. Method The prebiotic potential of
FOS, GO0S, XOS, SOS, ABG AG WG and | MO was determned wusing in vitro
faecal batch cultures. Simlarly, the preblotic potential of m xtures of

ol | gosacchagpdannsigie! y. FOS + GOS, AG + FOS, FOS+XCS, pt@Prpifesimsasd AG +
A0S, in equal ratios was investigated in vitro. FOS was used as a positive

control, against which WO 2004/ 052121 Pg4 EP2003/ 014087 -20 the prebiotic
nature of the test car bohydrat es was conpared. Faecal batch cul tures using
the test conpound(s) as sol e carbohydrate sources were conducted using

faecal i nqraibRblotiefatire d?ﬁfﬂthé%a?di%&r&e‘é%s%ﬁﬁaéﬂ Sackhl H&'ft@n%ltﬂi%& ﬁgﬂb i and

gastroi ntestinal diseases (e di abetes, ulcerative colitis,
di sease, {efCPRPAIES)SS sPiBSabeH!éqr?fGéﬁP@ﬁ were qonduciechusing faecal inosula fep fés wer e

col | ect ed yaajty dddits %ﬁawemréefw kameﬁ@mbsn&a%{a gﬁ&onaﬁénmmgeaue%feéa a maximum
of 5 mnutes after g A 1:10 dilution in 0.1 M anaerobic phosphate
it Bibhals ke oe

buffer (plifbpies)u ﬁ%?t"f?r Sliges At WeersdRggeantreanferis apdepeatkher f or
2 m nUE’;eS-TI'kEs)amB%%%r@UdllbbtéG&n ite, ]43& iltheSdraklobR cabReD&idAisedWithi® Was

mai nt ai ned_under bi c, co SSj.n 2 free N2),

e it e stes e At AR B b feciphie B,

car bohydr gpH 74) was @sepateddandeh@Sdmplehamagenised & 4 Stomaeitk éok.2 rﬁmofes.vessel was

i noculated with a 15 m fresh human faecal suspension (10 %%wv) prepared in
anaerobi ¢ phosphate buffered saline. Batch cultures were naintained for 24

hours. 15 (épBatBacilerasal Enuneration Sanples of the batch culture were taken
(F1 Sty a5 00 Gl HHoS e hes i e SR rfion chturikarsidiece <pp.
Bi f i dobactgassiogwith 02 fre€Na)s at 373C umstpmdfvlasse@ fibe Giituse piH yais mnteluegatcﬁm and t he
e o oe.ie Ao SR LY Nl s FOFSAE e lgacal v | 20! | o
pr esent ed ingotlagidowitisd &% mhisesh humantfaecal suspensieh (18 Suw\g prapareg! in anaereliic each 25
different paksud RlrePsd i, Ba%ch cultures were maintained for 24 hours.
15
(b) Bacterial Enumeration
Samples of the batch culture were taken at 0, 5, 10 and 24 hours of growth. Fluorescent in
situ hybridisation (FISH) was used for the bacteriology, with total bacteria, Bacteroides spp.,
Bifidobacterium spp., Clostridium perfringens/histolyticum subgroup and the Lactobacilli
20  being enumerated using group specific fluorescentiy labelled DNA probes targeting 165
rRNA (See Table 1).

2. Results
The results presented and discussed here are the combined results for 6 runs of each
25  different potential prebiotics.
FOS + GOS was selectively and highly fermented by bifidobacteria after both 10 and 24
hours of fermentation. The increase was at both points higher than during the fermentation
of FOS or GOS alone. Bacteroides numbers decreased slightly. The combination exhibited
one of the largest increases of all test substrates in lactobacilli during the first 10 hours of
30 fermentation. The increase was not maintained after 24 hours, but numbers stayed above
initial levels. Although clostridia showed a small increase at 10 hours, numbers dropped after
24 hours below initial levels. A very small decrease in bacteroides numbers was observed
after 24 h. FOS+GOS was utilised quickly by bifidobacteria and lactobacilli and increased
numbers much higher than FOS or GOS alone. This relatively large increase in lactobacilli



FOS + GOS was sel ectively and highly fernented by bifidobacteria after both
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much hi ghelmqubacieﬂwusmg@ﬂe ifanysbangerin dactobpeillii b sgems faﬁbﬂ‘-}e cambaation i n

| act obaci Ig ea@t,vegﬂcpéa%ggﬂu,ﬁg;% EP'&Q%%E&[E%P@Jcter&:ﬂ after 10 hours of

ferrrentatl y inportant, as prebiotics are usually fernmented by
bi fi dobacterl a causing little if any change in lactobacilli. It seems that
the comngi n@tm%ssig,ynergl stically increases nunbers of the beneficial
bacteri a. . Discussion Results showed c| earl g t hat ol igasaccharides are
f er ment ed ’ﬁ%ﬁéﬂs ARAwedciaapy thal eligpsasrharides ape feamentPd Mugh moss pelectively Ry {he
bi fi dobact @édeﬁcxaruacdeﬁ@trﬁmgbirhbbarc&ea ah acihsif itearf thé s&EbIE #ie8 desita th ltm§
trial. 10 The conbination FOS and GOS acts synergistically, and enhances
surpri si ngﬁ”? bi fi dobacteria and | actobacilli to higher anpbunts than when
these ol i gosaccharl des were tested alone. The | ess beneficial bacteria seem
not be uenced b C Lhation towards reduction.in nunbers, but
rat her ! nc he, "&ql%'igﬁEB%EnggégBﬁtﬁéy'eﬁ'tﬁg‘f‘tlfa[l}’o?ngmqnﬁﬁ%%emqlﬁes t est ed
separ at el yb:f:&imameﬂa enclapebaailli tohighee dmpuetsitteini viendhesetoligbdaethiarideoperet y 15 to
enhance gr nbi nati o lﬁaoe d clearly of
ail ingr e V\%HFE) 5‘?1@" 88%@%93&?'%}?3%8@ g ﬂ‘g bﬁé‘?@%@@?yo EO'PQH%EHQ over the
entire feriveatdsta reductipe in rathbekss bofpbtheRincreased sligbtiyabs compared tdlmth for 100 g
20 FCS 1g olggsseac%garicfé'g qers?edys%sgragelt'ﬁtrhgyg?e(eshec?allggood prebiotics due to their property
15 to enhance growth selectively. The combination of FOS and GOS showed clearly of all
ingredients and combination tested the best prebiotic ranking over the entire fermentation
period.

Example 2: nutritional composition: for 100 g

20
FOS 19
GOS 19
Hydrolysed guar gum ! 0.2g
Glutamine 1g

25 eicosapentaenoic acid (EPA) 0.43¢g
docosahexaenoic acid (DHA) 0.28g

™ Benefiber®, from Novartis Nutrition Corporation.
30 Example 3: nutritional composition per 100g:
The composition is in form of a powder, daily dosage (42 g) should be dissolved in

approximativly 200 ml of cold water before consumption.

Vivinal® GOs 10 @ 42.38g



G utam ne 1g 25 ei cosapentaenoic acid (EPA) 0.43g docosahexaenoic acid
(DHA) 0.28g ("Benefiber(r), fromMNovartis Nutrition Corporation. 30 Exanple
3: nutritional conposition per 100g: The conposition is in formof a powder,
dai | y dosaggy ¢ddgoslzishoul d be dissol ved in approxi mati pbyEefdeseisosof col d
wat er before consunption. Vivinal (r) GOS 10 t2) 42.38g WO 2004/ 052121

PCT/ EP2003/ 014087 -22- Actilight 950P-B®S(3) 12.62g Ski nmed mil k powder
21.49g Whole m |k powder 9.52g Cocoa arona 6.55g 5 MCT oil 1.07g

Chocol ate flavour 0.71g Caranel flavour 0.19g Sweet. Saccharin-Na 0.07g
Vani | I'in, Adtiignt@508g0s®0 c2> faeay Borcul o Dono | ngredients (The

Net her | andglgi V\,Hi G C(v)(ﬁt ai ns agbout 28% by weight GOS. (3) from Beghin-Miji
i ndust ri esS{PMZHIY POATch ¢ %s about 92% by wei ght FOS. 15 Exanple 4:
ready-t o dwiole milkgiowdsr suppl en®2y , per 100m (100 kcal) FOS (4) 1.25g GOS
(5) 1.25g .20 Protein 99 Caré)gbta/drat es 21.4 Sucrose 59 Lactose 0.7g

Cocoa aroma
5 MCT qil 1.07g
Chocolate flavour 0.71g
Caramel flavour 0.19¢g
Sweet. Saccharin-Na 0.07g
Vanillin, fine 0.03g
10

@ from Borculo Domo Ingredients {The Netherlands), which contains about 28% by weight
GOs.
@ from Beghin-Meiji industries (France), which contains about 92% by weight FOS.

15
Example 4: ready-to drink dietary supplement, per 100mi (100 kcal}
FOs 1.25¢
GOs © 1.25g
20 Protein 9g
Carbohydrates 214
Sucrose 5g
Lactose 0.79
Fats 8.7g
25 saturated FA 0.81g
monounsaturated FA 4.84g
polyunsaturated FA  2.54g
Vitamin A 80ug
Vitamin D 1ug
30  VitaminE 1mg
Vitamin C 6mg
Vitamin K 7 ug
Vitamin B1 0.14mg

Vitamin B2 0.16mg



Fats 8.7g 25 saturated FA 0.81g nonounsaturated FA 4.84g pol yunsaturated
FA 2.54g Vitamn A 80pg Vitamn D1 pg 30 Vitamin E 1ng Vitamn C 6ny
Vitamn K7 pg Vitamin Bl 0.14ng Vitamin B2 0.16ng WO 2004/ 052121

PCT/ EP2003/04 960318521223 Vitanmin B6 0.2ng Vitanmin B12 0. pépaprdabelsdd? 7- Spg
folic acid 20pg 5 niacine 1.8 ng panthotenic acid 0.6ng Sodium 60 ngy

Pot assi um 160ng Cal ci um 190ng 10 Magnegiaum 30ng Phosphorus 90ng Chl ori de
70mg lron 1.5ng Zinc 1.5nmg 15 Copper 200pg Mol ybdenum 8pg Manganese
0.3ng Chrom um 10pg

Vitamin B6 0.2mg
Vitamin B12 0.14ug
biotin 7.5ug
folic acid 20ug
5 niacine 1.8 mg
panthotenic acid 0.6mg
Sodium 60 mg
Potassium 160mg
Calcium 190mg
10 Magnesium 30mg
Phosphorus 90mg
Chloride 70mg
fron 1.5mg
Zinc 1.5mg
15 Copper 200ug
Molybdenum 8ug
Manganese 0.3mg
Chromium 10ug
Selenium 6ug
20  Fluoride 150pg
lodine 16ug

@ from Vivinal GOS from Borculo Domo Ingredients (The Netherlands).
® from Raftilose P95 from Orafti (Belgium).



Sel eni um 6pg 20 Fluoride 150pg I|odine 15pg (4) from Vivinal GOS from

Borcul o Donb Ingredients (The Netherlands). (5) fromRaftilose P95 from
Orafti (Belgium. -24- THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1.
A conposition conprising a fructo-oligosaccharide (FOS) and a gal act o-

ol i gosaccharide (GOS), wherein said FOS contains up to about 95% by wei ght
of 5 oligofructose conposed of chains with a degree of polynerisation

rangi ng fromabout 2 to about 7 and said GOS contains up to about 95% by

wei ght of oligogal actose conposed of chajns with a degree of polynerisation
ranging from about 2 to about 7. 10 2. The conposition according to claiml
wherein the weight ratio FOS: GOS is from about 0.2 to about 5. 3. The
conposition | i i ; erein the anmount of the
FOS and GOS Eﬁg?ﬂ@gggﬁb@f‘?@%@t@e@n%@@&?%@@wgbout 55% by wei ght or
15 by volunme, based on the total weight or total volune of the conposition.

4. The conpogi tiog c@tﬁﬁ%%%nﬁh@sﬁﬂ o6 offosSdcRbribe (](If"os??rgti ¥"§£I5&o—i s a high

cal ori e conposition. : conposi tion accor n? a %/ one of clainms 1
to 4 whi ch conpri@gasaeshaidekGRS) aheiein sBikHOS seripias HP taRhouHOYM by weightsf a

caloric cagntent OgligbfietéseBaMmpbiddt chédins Wifta SEJTESH dolyRitrigdieAlrsHgig fiom any one
of clainme 1 to 5 whichis a complete fornmula diet. 25 7. The conposition
according to cl ai #RoYt 44 3QULD ?%é,c’sr?@f‘taweﬁm“?ab&b’b%@"fﬂ@@“‘ﬁc& about
1.25g GOS8, about Sgogdiaiteetompaberliif cRalfs Wil & adyred oft pofyniufigatdla Gargiddronf at s. 30

8. The conposition according to any one of clains 1 to 7 which is a
b ahone

ready-for- consu ition. 9. The conposition according to any one
of claims | to 7 for use as a medi canent.

10 2 The composition according to claim 1 wherein the weight ratio FOS:GOS is from
about 0.2 to about 5.

3. The composition according to either claim 1 or claim 2 wherein the amount of the
FOS and GOS blend is comprised between about 2.0 to about 55% by weight or
15 by volume, based on the total weight or total volume of the composition.
4, The composition according to any one of claims 1 to 3 which is a high calorie
compoaosition.
20 S. The composition according to any one of claims 1 to 4 which comprises more than

about 1en% protein, based on the total caloric content of the composition.

8. The composition according to any one of claims 1 to 5 which is a complete formula
diet.
25
7. The composition according to claim 3 which comprises, per 100ml; about 1.25g
FQOS, about 1.25g GOS, about 9g proteins, about 22g carbohydrates and about 9g
fats.
30 8. The composition according to any one of claims 1 to 7 which is a ready-for-

consumption composition.

9, The composition according to any one of claims 1 to 7 for use as a medicament.



~-25- 10. Use of a conposition according to any one of clains 1 to 11 in the
manuf acture of a nedi canent or nutritional conposition for treating or
preventing gastrointestinal disorders, such as diarrhoea and consti pati on.
5 11. Use of a conposition according to any one of clainms 1 to 11 in the
manuf acture of a nedicament or nutritional conposition for maintaining
and/or restoring the intestinal flora. 12. Use of a conposition according
to any one of clainms 1 to 11 in the manufacture of 10 a nedi canent or
nutritional conposition for the prevention or treatment of inflammatory
bowel disease, in particular ulcerative colitis, Crohn's disease, and/or to
prevent colon cancer, 13. Use of a conposition according to any one of
cLatre, 1,10 b NS ARMARARRNSEoRlng 3 oREH RAE R, P bhilae o

| act obaci |l li and/ ermadmlahbntorrmgtrmml goropasition for freatingzos preyaetingfgabtseintestivaldes,
clostridia, colif S ' la. 14. Use of a conposition
according to any g.ﬁg?.ﬁg?s, %qdea%stdﬁr{htsgéjﬁ |Hgﬁ%{eﬁ{n&nuf acture of 20 a

medi cament or nutritional conmposition for the prevention or treatnent of
oneof ol a ma it 5350} CorfpsiioR Bbetiaiy oy ol ATE 1% L FneRRER LD, PO
according to clai ﬁ]"Fd!P@G@D%ﬁftﬁUHmP’W a@mmﬂ@n fas &faint@ining ged/pyestouna the r ef er ence
to any one of thejJjespndliem. 17- The use according to any one of clainms 10 to
14 substantially as hereinbefore 30 described with reference to any one of
the exanples. 18. Method of treatnent or prevention of gastrointestinal

di sorders conpri susgof fEdHhpYshibR bbddedifg ©RPORe bil Mimaa oN flinnBe RAnGhatirdlol -
10 a medicament or nutritional composition for the prevention or treatment of
inflammatory bowel disease, in particular ulcerative colitis, Crohn's disease, and/or

to prevent colon cancer,

13. Use of a composition according to any one of claims 1 to 11 in the manufacture of
15 a medicament or nutritional composition for stimulating the growth of bifidobacteria
and/or lactobacilli and/or inhibiting the growth of at least one of bacteroides,
clostridia, coliforms, sulphate reducing bacteria.

14.  Use of a composition according to any one of claims 1 to 11 in the manufacture of
20 a medicament or nutritional compositicn for the prevention or treatment of infection

by pathogenic gut bacteria.

15.  The composition according to any one of claims 1 to 9, further comprising

glutamine.
25
16. The composition according to claim 1 substantially as hereinbefore described with
reference {0 any one of the Examples.
17.  The use according to any one of claims 10 to 14 substantially as hereinbefore
30 described with reference to any one of the examples.

18. Method of treatment or prevention of gastrointestinal disorders comprising

administering a composition according to claim 1.



